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Bradshaw,  Geo.,  accidents  in  shops  and  en- 

ginehouses     

Brake  beam,  cast  steel 

Brake  beam  strut,  duplex 

Brake    beam    support 

Brake    beam    hangers,    manufacture    of,    by 

R.   S.   Mounce 

Brake  beams,   report  and  discussion 

Brake  fittings,  malleable  iron 

Brake    for    lathe 

Brake   hangers,   dies   for   making 

Brake   rigging,   Westchester   steel   cars 

Brake  shaft  bearings,  forming,  B.  &  M..-. 
Brake     shoe     heads,     removing     from     brake 

beams 

Brake  shoes   

Brake  shoes,  effect  of  wheel  load,  report  on 
Brake    shoes,    friction    and    wear    of,    report 

on    

Brake   shoe   tests,   B.    R.   T 

Brake  shoes,  test  of.  report  and  discussion. 
Brake  testing  at  terminals,  by  F.  B.  Farmer 
Brakes   (see  also  Air  Brakes).  ■.      :•  . 

Brakehead,    adjustable    ; .  ^ . .  ..'w  .  . . . . 

Braking  methods,  improved 

Braking   ])ower   on    freight   cars 

Brazil,    hydro-electric    plant    in 

Brekenfeld,  J.  C,  machine  shop  kinks 

Brick    arch,    the 

Brick  arch   and   hard   coal 

Brick  arch,  comparative  test  of,  on  B.  R. 
&    P 

Brick  arch,  cost  of  maintaining 

Brick  arch  on  switch  engines  by  D.  R.  Mc- 
Bain     

Brick  arch  on   X'irginian   Mallet 

Brick  arch,  relation  to  fuel  economy,  com- 
mittee  report    

Brick  arch,  report  on.  at  boilermakers'  conv. 

Bridge  jilates  for  shop  hose,   B.  &  O 

Brombacher,  Max  TI.  C,  efficiency  engineer, 
reports    on    foreign    sliop    management.... 

Brotherhood  of  Locomotive  Engineers,  tri- 
annual   convention    

Brush,  long  handled,  for  painting  freight 
cars     

Buell,  D.  C,  report  on  proper  method  of 
firing  locomotives    

P.uffalo  Brake   Beam  Co.,  brakt-head 

Buffalo   I'orge   Co.,   a   row   steam   turbine... 

Buffalo,  Rochester  &  Pittsburgh,  locomotive 
4-6-2   ard    2-8-2   types 

Buffalo.  Rochester  &  Pittsburgh,  tests  of 
locomotives      

Buffalo  &  Susquehanna,  tender  wheel  lubri- 
cator     

P>ufr<'r.    radial,    for   engine   and   tenders 

Buildings  and  shops   (see   Shops,   Xew). 

Burke  Electric  Company,  motor  application 
to  machine  tools   .-. 

Burrhus.  11.  L.,  machine  shop  kinks,  sec- 
ond  prize ..,.......,.,..,.. 


Caille  feed  water  heater.  Seaboard  -Air  Line 
Caledonian   Railway,  interesting  designs  on, 

by    G.    S.    llodgins 

California     industrial     accident     board,     first 

decision    

Callaghan.  J.  IL,  report  on  line  inspection. 
Cambria  Steel  Co.,  locomotive  and  car  axles 

Canadian  Pacific  Railway. 

Boiler  tube  car .' ; ; ...... 

Caliper   for  boring  driving  boxes 

Clamp  for  crown  brasses 

Centering  device   for  Mallet 

Damages   by   fire 

Exhaust    nozzle,    variable 

Gage    for    marking    brasses 

Locomotive,    O-6-6-0    type,    !;imple , 

Locomotive,   articulated  connection 

Numbers,  locomotive  and  car 

^       Oil    fuel    for   locomotives 

Piston,  piston  rod  and  crosshead  repairs 

Driving   boxes,    repairing 

Reverse  gear,   power.. , 

Shop    kinks    

Telegraphers    win    appeal 

Canadiari   Railroad   Club    (see  Meetings). 

Canal.    Xew   Jersey,   ship 

Capacity    marking    of    cars,    report    and    dis- 
cussion  on 


Car. 


389 

558 
55 

344* 
541* 
286t 

509 
S73» 
384 
601t 
13681 
13691 

1378 
312 

579 
1287* 
1287* 
1428* 

625* 
1309* 
1426* 

147* 

453* 

241 
'573* 

451* 

12971 

316* 

316* 
164S 
1309 
19 

1510* 
1266f 
1265{ 
191t 
176» 
2741 
388$ 

529* 
282 

583* 
289* 

467 
282 
122* 

490 

324t 

586 

295 

1510* 

153* 

251* 

529* 

459* 
489* 


322* 
147* 

538* 

35* 

324t 

313 

1454» 


359* 
279* 
278* 
351* 
209t 
349* 
278* 
347* 
350* 
432* 
45t 
559« 
276* 
347* 
197* 
S46t 

421t 

1413 


Air  brakes  on   Westchester 

Automobile,  C.   M.  &  St.   P 

Automobile,    door    details 

Axles,  grinding  machine  for 

Bolster,  combination  underframc  and 
truck    

Box,    all    steel 164,    499§, 

Box,  double  deck.  C.  M.  &  St.  P 

Box,    .Summers    all    steel 

Box,  steel   roof,  P.   R.   R 

Brass  sash  for  passenger 

Built    in    1911 

Capacity,  marking  of,  report  and  dis- 
cussion  on    

Center  sills,  designing,  by  A.  E.  Hef- 
felfinger     ,••.■; 

Cleaning  coaches,  by  J.   H.   Whittington 

Coupler  centering  device 

Defective    freight 

Department  scrap,  reclaiming,  by  C.  L.  -A. 

Design,   stresses   in   steel    underfranies.  . 

Details  of  steel  interior  finish.  Long 
Island    

Dining,   without  vestibule,   Pennsylvania 

lloor,  Cristv  steel 

Door,   freight,  all  steel,  P.  R.  R 

Door,  ice  car 

Door,,   lock    for .:.,.. i. ". 

Door,  steel   formers  for....*.'.. 

Dynamometer,  recording  apparatus  of 
Santa  Fe 

Dynamometer,  Santa  Fe  1,000,000  lbs. 
capacity    

Dynamometer,  steel  framing  of  Santa 
Fe    

End   frame,  cast  steel,   for  passenger... 

Facilities  for  repairing  steel .  .  ^ 

Fan,    electric,    for   passenger 

Flat,    SO    ton    Barber 

Flat,   "5    tons   capacity,    Erie 

Flat.   100  ton  capacity,  P.  &  L.  E 

Floors,  concrete,  report  on 

Freight,  earning  capacity  of 

Gondola,  46  ft.,   Xew   York  CentraL  .  . . 

Heating,    automatic   regulator 

Heating,    (^old    thermostat,    for..., 

Heating,    pressure    regulator 

Heating  system,   Thermo  jet 

House,   steel   frame,   P.    R.   R 

Ice,    Central    of    Jersey 

Inspection  and  interchange  bureau  or- 
ganized     

Jointed,   on    Boston   elevated 

Ladder,    steel     

Lighting,  axle  light  equipment,  report 
on    

Lighting,  electric,  features  for  indirect. 

Lighting,    electric   system    for 

I-ighting    fixtures    

Lighting,    indirect    method 

Lighting,    indirect,    with    Pintsch    gas... 

Lighting  on  different  roads,  tabular  ar- 
rangement      

Lunch    counter    in 

Motor,   gas  electric.   S.   L.   &   S.   F.379*, 

Number  of  steel  passenger  on   P.   R.   R. 

Observation   jilatform,   enclosed,   I.  C... 

Ore,   70   ton 

Ore.  self-clearing.  Pressed  Steel  Car  Co. 

Painting.  freight  equipment,  T.  J. 
Hutchinson     

Painting   passensrer,   report    on 

Painting,    removing   interior    finish 

Painting  steel  passenger,  by  J.  W.  Law- 
rie    

Parlor,   all    steel.    Long   Island 

Passenger,  maintenance  of  paint  on  steel 
and  w  ooden,  report  en 

Pullman,    number   of 

Refrigerator,    door   fixtures.    Garland... 

Refrigerator,    Pacific    Fruit    ExT>ress.... 

Refrigerator,    steel    frame,    P.    R.    R.... 

Refuse  and  cinder,  by  C.   C.   Leech.... 

Repair   material    for.   rate   changed 

Roofs,   freight,  report  on 

Roofs,  steel  passenger,  care  of,  report 
on     " 

Seats,    plush    for 

Seats,    simplified    ...*.'.'.. 

Sectional    diaphragm    for 

Shapes   for  steel    formers 

Shop,  analysis  of  tools  required  in,  L. 
R.    Pomeroy 

Shop  apprentices,  report  and  discussion 
on    

Shop  kinks   (see  Shop  Kinksl. 

Shops.  C.  C.  C.  &  St.  L.,  at  T?eech 
Grove,    Ird 16.^$. 

Shops,   wood   working  tools   for 

Side  bearing  motion,  mirror  for  inspect- 


ing 


Side   framing,  unit  pressed  steel 

Standardization    of    grain    doors,    report 

on    

Steel  center  sill  design 

Steel   frame  freight,   P.   R.  R 

Steel,  maintenance  of,  report  on 

Steel    passenger    

Steel   passenger  in   wrecks 

Steel   passenger,   insulated 

Steel    passenger,    number    in    service.... 

Steel  passenger  on  Pennsylvania 

Steel   suburban.   Westchester 


242 
253* 

255* 
152* 

1328* 
S02» 
253* 
193* 
504* 

1424* 
45t 

1413 

111* 

85 
594* 
333{ 
139 

71* 

138* 
378* 
263* 
502* 
355* 
1397* 
230* 

185* 

181* 

183* 

1430* 

1091 

650* 

1326* 

1388* 

125* 

533* 

5551 

1286* 

486* 

1423 

207* 

1426* 

502* 

353* 

209t 

454t 

1509* 

591 
1288* 

614 
1396* 
37* 
1529 

616 
638t 

1324* 
139t 
198* 

1398* 
319* 

21 

535 
532 

594 
137* 

536 

647t 

139* 

491 

502* 

2.S0* 

325t 

537 

535 
1.395 
1327* 
1425* 

229*  • 

509* 

1402 


167* 

soil 

200* 
238* 

314 
1081 
502* 
531 
601 1 
531 
571t 
5551 
621t 
218f 
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Car  (continued).  . 

Stock,  steel   frame,   P.   R.   R 

Street,    experimental    double    deck.. 

Striking    plate    

■.    Suburban,   Westchester    

Tank,   report  and  discussion  on. 


Tank,   steel    ini 


.  502* 
.  49  It 
.  355* 
.      J38* 

.  1407^ 

derfraine 1278 


&    Ouincy,    locomotive. 
Relief  Dept., 


164$ 

1326* 

194* 

126* 


Treated    hmiber    for 

Truck,   liarber   ; 

Truck,    Summers    side    bcariuK 

Truck,    100   ton   flat  car.   P.  &    I-    K 

Truck    pedestal,    for    100   ton    car,    P.    & 
L.    K • 

Truck,  side  frames,  rolled  steel 

;  Truck.   Westchester   steel    passenger 

Trucks,   non-parallel   axle  type 

Underframe  and  truck  combined 

Underframe,  C.   R.   R.  of  N.  .1........ 

Underframe,    100  ton   flat,   P.   &   L.   b.  • 

Undcrfr.nmc.  designing  steel  center  sills. 

Underframe,  house  cars,  P.  R.  R...... 

Underframe,    stresses   in   steel,   by    Olat 
Anderson     ;  "  "  '  ', 

Underframe,    Westchester   all-steel 

Unit  side    framing,   steel   passenger 

Unloaders    

\'entilation   in   dermany 

Vestibule,  end  finish,  report  on 

Ventilator,    utility 

\Vci«bt   iKT   pas-^inger   in. 

Wht'el,    chilled    iron 

Wheel,    hooks    for    lifting 

Wheel.    pro|iosed   specifications 

Wheel,    report    and    discussion 

Wheel,    testing    wariied V-  ,' 

Wheel   tire  fastener  for  passenger,  «.  ale- 
donian 

Wheels    

Wheels,  cast  iroi. .    

Wii^dow    weather    strip.    .\sco 

rticie.    $.sO    for   best 

Car   construction,   \ii.or 

Car    exhibits,    steel    passenger... 

Carbovs   for   paint   vehicle,   '■-,1;; 

Car.l  index,   a  -imple,   by   R.   >•    Mounce 

Cards,  standard  practice  on  the   hrie 

Carlton,   Louis   K..  obituary... :•••;•;   ,  ,-<■ 

Carolina,  Clinchtield  &  Ohio,  locomotive  test   14/6 
Case  hardening,  report  by  .M.  Nicholson  and 

C,.    Creeden     ■?  ^ 

Cast   steel    wheels ^n' -.n^  "  Vfi'  * 

Catalogs •■'0.    '06,    162, 

_>I6.     272,     .^30,    386.    440,    498,     55-t.    i,0'J 

Centering   device    for    couplers,    Forsyth 

Centering   device   for   Mallet,   Can.    lac. 

Central   of  Cieorgia,  adjusting  safetv   valves 
Central    of    (Jeorgia    establishes    e.Iucational 

bureau    • '■  '  '  '  ','^'  V  '. 

Central   of   Ceorgia,   locomotive   4-6-2   'JP*;.  • 
Central    of    C.eorgia,    piston,    piston    rod    and 

crosshead    repairs    .......... •••• 

Central   of   Georgia,   portable  electric   motor. 
Central   Railroad  Club   (see  Meetings). 
Central    Railroad  of   .New  Jer-ey,   ice   car... 

Center  sill  design   for  steel  cars 

Chamlier  of   Commerce  of   U.   S.  starts  new 

publication      •, •  •  • 

Chambersburg    Kngineenr.g    Co.,    steam    hy 

.iratilic  forging  press.... ^'yi'i, 

efforts.    I..    K. 


Car 


125* 
375* 
241* 
642* 
1328* 
354* 
125* 
111* 
502* 

71* 

238* 

1427* 

13678 

643t 

532 

1429* 

586t 

. .1275t,   1416t 

362* 

1314 

1312* 

362* 

36* 

1298S 

1265S 

1454* 

612S 

219§ 

1399S 

586* 

140* 

15* 

438 


658 

1287* 

351* 

624* 

155t 
372* 

526* 
256* 

353* 
111* 

602t 

1451* 


Chart    for    obtaining    tractive    eftorts,    i..    k.      ^^^^ 

Check""aK  e."  'repairing.'  'b'y  'Charles    Markel .      624* 
Checking   system    for   small    tools,   committee 

tiling  and  indexing  trac- 

facilitie 


report     .... 
Chenoweth,    K. 

Chewrpeakc"&    Ohio,    enginehouse    laciuties 

for    Mallets    ••■VoV: 

Chesapeake  &  Ohio,  locomotive,  2-8-J  type.. 
Chesapeake   &    Oliio,    loconicrtive,    2-8-2   type, 

performance    of    

Chesapeake   X-   Ohio,   motive   power   on 

Chicago  \-  -Vlfoii.  coach  cleaning  on 

Chicago  &   .\lton   fuel   campaign 

Chicago    &    Kastern    Illinois    advances    wages 

Chicago  &  North  Western. 

r.low-off    valve    for    locomotives........ 

Driving   box   construction,   improved.... 

Kccentric    blades,    preventing   slipped... 

Hygiene    award 

Link    grinding    machir.e. 

Passenger    traffic    in    Chicago 


427 

418* 


128* 

1472* 
1078 

85 
547 
97t 


485' 
599* 
522t 
546t 
481* 
5l8t 


Result    of   safety   canii>aign 63-^ 

Rod.    solid    end    main 478 

Safetv  committee,   report   of 26St 

Saftty   committee,   results  of   work 45T 

Scrap    material,    reclaiming 53| 

Shoes    and    wedges,    fl.ingeless 599 

Shop    kinks 70*,  118* 

Spark    arrester,    dyriis 143 

Test    of   superheater   locomotives 2 

Tire    mandrel     fin. 


".\        Tire    transfer    cart., 

Wedge,    removing  a   stuck 

Chicago   &   Western    Indiana   safety   commit- 
tees      ;  • 

Chicago    .\ssociation    of    Commerce    commit- 
tee  observing  smoke   stacks 

Chicago,     Hurlington     &     (J"'"cy.     fined     by 
I'.   S.  couirt    •  •  • 

Chicago,    P.urlington    &    Ouincy,    locomotive, 
2-8-2    type    


308* 
56* 

381 

324t 

324t 

619* 


Chicago,    Ilurlington 

2-I0-2    type    

Chicago,   lUirlington  &  Quincv 
report    of    

Chicago.    Rurlington   &   Quincy,   .safety   com- 
mittee   appoii,te<l     

Chicago,   density   of   li.comotive   smoke   in... 

Chicago    (ireat    Westtrn    employs    only    care- 
ful   workmen    .' 

Cliicago     Cireat     Western,     meeting     of     em- 
filoyees     

Chicago  Cre.Tt   Western,   The  Mai:c 209t 

Chicago,   Milwaukee  &   St.    Paul,   automobile 
ca  r    

Chicago,  Milwaukee  &  St.  Paul,  double  deck 
box  car    

Chicago,  Milwaukee  &  St.  Paul,  indicted  for 
collision     

Chicago  Kailway  E(iuipment  Co..  brake  beam 

su|iport      

Chicago,    Rock    Island    &    Pacific    (.see    Rock 
Island;. 

Chicago,   smoke    iiroblcni    in 

Chicago,    St.    Paul,    Minneapolis    &    Omaha, 

ash    pan     

Chilean   (iovernment    Railway   statistics 

China,     wages     in 

Chisel   bars,  guard   for,   1!.   &  O 

(.  hristy   steel    box   car   door 

Chuck    (see    Shop    Kinks). 

Chucking    machine    (see    machine    tools). 

Cincinnati      Planer     Co.,      frog     and     switch 

planer     

Claims    for   live   stock 

Claypool,   Z.    li.,    yoke   riveter 

Cleveland,   Cincinnati,   Chicago   &   St.    Louis, 

slioiis,    passenger   car 

Cleveland,   Cincinnati,   Chicago  &    St.    Louis, 

shop   kinks    

Club,  employees',  on   So.  Pac 

Coach  cleaning,  aspirator  for,  by  Francis  P. 

Mann      

Coach  cleaning,  by  J.   11.   Whittingtcm 

Coal    analysis,    standard,    report    on 

Coal,   amount   of,   in   Canada 

Coal    exports,     llritish 

Coal   exported,   the   value  of 

for    locomotive    "-tokers 

for   Belgium    railways 

mines,   death    rate   in    .\mericaii 530t 

production   in   the   United   States 552t 


Coal 
Coal 
Coal 
Coal 
Coal 


231* 

26St 

98t 
596 

601t 

324t 


253* 
233* 
381 

1428* 

651t 

356* 
552t 
208t 
618* 
26.5* 


597* 
346t 
542* 

167* 

627* 
652t 

434* 

85 
306 

308 1 

434t 

72t 

52S 

582t 


shipments     206t 

Coal   supply,   new   factor   in 1  Jf 

Coatesville    tests,    low    water. 1502* 

Coafesville    tests    of    boilers 366* 

Coatesville    tests,    progress    report    on 321 

Collar  on   engine   truck  axle 394* 

Collett,    Robert,   report  on   fuel   performance 

sheet 292* 

Combustion     chamber,     2-8-8-2    tyi>e    locomo- 
tive,   \'irgir.ian    287* 

Combustion,    effect    of    fire    box    volume    on, 

hy     K.     F.    <  iaines 94* 

Commerce,    V.    S.    foreign 264t 

Committees   of    Master    Car    lluilders'    .\ssn .  548 

Committees,    .Master    .Mechanics'   .\ssn.,    1913  548 
Committee  of  locomotive  engineers  discusses 

wages     1 55t 

Commonwealth     Steel     Co.,     cast     steel     end 

frame    for    passenger   cars 1430* 

V  ommonwealtli      Steel      Co.,      engine      truck 

frames     1450* 

Competition,    model    contribution    to 108S 

Competition,    iiiston    heads,    etc 2748 

Competition,   reclaiming  scrap  material,   first 

prire     1078 

Competition,     repairing    driving    boxes 108S 

Competition,    shop    kinks i078 

Competition,    shop    safety    devices 21.''8 

Conipound    locomotive,    semi-automatic    start- 
ing  valve    421* 

Concrete   car   floors 533* 

C'onference  committee  methods  in  legislation  79 
Conservation    of    material,    prize    article,    by 

Krnest     Cordeal     117 

Consolidation  of  .VI.   M.  &   .M.  C.   B.  Assoc.  1484| 

Constitution,   revision   of   M.   C.   B 1302 

Construction    (see  Shops,   New). 

Contour   of  tires,   report   and   discussion   on.  1497* 

Convention,    Blacksmiths',   report   of 444* 

Controller,    automatic,    for   electric    motors..  259* 

Convention,   .\ir   Brake   .\ssn.,   report   of....  315 
(.'onvention.      Boiler      Makers'      .Association, 

report    of     280* 

Convention,    ( hief   Car    Inspectors   and   Car 

Ft>remen's    .\ssn 548 

Convention,   Electrical   Engineers'  Assn.,   re- 
port   of 591 

Convention,    Fuel   Assn.,   report   of 295 

Convention,     Cieneral     F'oremen's    .Assn.,    re- 
port   of    398 

Convention,    M.    M.   &   M.   C.    B.   .Assn.,   re- 
port   of    1 300 

Convention,    Painters'   .Assn.,   report   of 500 

Convention,    Storekeepers'   .Assn.,    rejwrt    of.  309 
Convention.    Tool    t'oremen's    Assn.,    report 

of     427 

Convention,   Traveling   Engineers'   -Assn.,   re- 
port   of    464 

Convention   (see  also  under  name  of  associa- 
tion). 

Convention    season     217$ 

Convention    suggestions    219J 
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Conventions,  benefits  of  atter.<liiig,  by  C.   C. 

Leech ' 15 

Conventions,  the   May.   1912 27)J 

C^o-operatioii    of    railway    associations 145^J 

Copyright,  notice  of,  for  daily  Ry.  Age  Gac.  126  4 

Cordeal,    Ernest,    conservation    of   material..  117 

Cordeal,    Ernest,   engine   failures 23* 

Cordeal.   Ernest,  engine  house   facilities  and 

eiiuijiment     455 

Cordeal,    Ernest,    engine    house    Reports    and 

recor<ls     3,"9* 

Cordeal,    Ernest,    engine    house    organization  2-1 
Cordeal,    Ernest,     time     feature     of     engine 

failures      .'6 

Cornell   dinner,   list   of  those  attending 14.4 

Coulter,   Harry,   honorary  member   M.  C.   B. 

-Assn 13;  7 

Counterbalance     weights     inside     of     frame, 

C.    B.   &   t) 2.6' 

Coupler    and    draft    equipment,     report    and 

discussion     of     13^3* 

Coupler   centering   device,    Forsyth... 12b7* 

Coupler   centering   device,   gravity 594* 

Coupler,   new   freight  car 13.5* 

Coupler   side   clearance 1299| 

Coupler    yoke,    radial 12^,7* 

Crane,    battery    truck 15^0* 

Crane    for   air    pumps,   C.    &    N.    W 118* 

Cravens,   George   VV.,   shop  electrification...  6-14 

Crawford,    1).    F.,    biography 15-'6 

Creeden,   C!.,   report   on  case   hardening 4-)6 

Criticisms  of  sliop   practice 33_'| 

Crosshead    pin    brass,    l>oriiig.    P.    R.    R HI' 

CVosshead   repairs,   by  Cieo.    Black 559* 

Crosshead   shoes,   mold   for  lining,   by   C.   C. 

Leech     250* 

Crossheads,    repairing.    W.    Ci.    Reyer 75* 

Currie,   II.   A.,  car  lighting 614 

Curtis,  C.   .\.,  Jr.,  shop  kinks 618* 

Cut    flowers,    transportation    of 601t 

Cutter    for    flue    holes 225* 

Cutting  speed   of   planers,   obtaining 366 

Cylinders,   2-8-2   type   locomotive.   F>ie Sy* 

Cylinders,  4-6-2   type   locomotive.   No.   50,000  8*     . 

Cylinders,  0-6-60  type  locomotive,  Can.   Pac.  34S' 

Cylinder    head   earlier,    by    F".    II.    ilinkley..  279' 

Cylinder     heads,     grooving 76* 

Cylinder   repaired   by   electric    welding...,,,  62* 

D  ■  ■""■■■  ■ 

Daly,   J.    M.,   address   on  train   tonnage 472 

Damage    to    freight    e<piipment    by   unloading 

machines,    report   and   discussion   on 1376* 

Damon.  Wm.   IL,  layout  of  a  spiral JH* 

Davis    Boring    Tool    Co.,    expansion    borinrf^ 

tool     541* 

Davis,  .\.    R.,   milling  cutters   and   reamers..      4JJ* 
Davis,    Wm.    1...    valve   gears,   attachment   on     379* 
Delaware,    Lackawanna   &   Western,    locomo- 
tive,  2-8-2   type 459* 

Delaware,    Lackawanna   &   Western,   locomo- 
tive,  4-6-2   type    391* 

Delaware.    Lackawanna   &   Western,   tests   of 

locomotives     513* 

Delaware,     Lackawanna    S:    .Western,     water 

gas    for   shop    furnaces 27* 

Denver  &    Kio  (irande,   electrification   on....      6.^2t 
Denver   &   Rio   Cirande,   safety   organization.      4.'5 
Dei)artnient    of    Labor   created   by    House   of 

Representatives     4.'5 

Dersch,   F".   IL,  link  grinding  machine 4sr 

Design  of  locomotive  boilers,  reiiort  and  dis- 
cussion   of    14>>7* 

Detroit   Lubricator  Co.,  eight  feed  lubricator   1452* 
Dette.   R.   V..,  shop  kinks  in  locomotive  shop, 

P.  R.  R. nr 

Dc    \'oy,    J.     F".,    address    at    General    F"ore- 

men's    .Assn 3''8 

Diaphragm,    .\cme    sectional 14-'5' 

Dickert,  C.   1..,   adjusting  safety  valves 624' 

Dickert,   C.    L.,  advance   information   on  en- 
gines  to   be    shopped 401 

Dickert,  C.   L.,  i)iston,  piston  rod,  and  cross- 

hea<l    repairs     5-'6* 

Dickinson,    Paul,    ventilator,    exhaust M'*' 

Dies     and     formers     for     forging     machines, 

committee    report    446' 

Dies  for   forging  side   rod  jaws 148* 

Donovan,    P.    IL,    report    on    yiyte    and    pipe 

fittings .'19^ 

Doors,   r.ick   for   storing,  G.   T -^^ 

Dow,    T.    W.,    air    hose    failures 315^ 

Draft    gear,    radical    yoke,    Forsyth l-'**' 

Draftsmen,    fair    treatment    of (30 

Draftsmen,    hints   to,    bv    William    F".    Turn- 
bull     ■ 196. 

Draw   bar   carrier   for   tenders,    Santa    Fe...  121    g^g 
Drawing   room,  management   of  a,  by   F.   A. 

.Schmi.lt     <2'' 

Drill,    electric     I'O^, 

Drill,     forged    twist _82^j 

Drill,   radial  as  a   boring  machine ?wi»  ' 

Drill   socket,   "Wear   Ever"   type -60^ 

Drill   twisting  device ■-*, 

Drill,   Vauclain,  by    X'auclain    and   Wille....  :6° 
Drilling  machine   (see  Machine  Tools). 
Driving  box  brass,  chuck  for,  St.  L.  &  S.  F.  "^  • 
Driving  box  brasses,  renewing  without  drop- 
ping wheels    £,, 

Driving  box  chuck,   St.   L.  &   S.   F 7^ 

Driving   box    construction,    improved,    by    C.  , 

D.  Ashmore    -"' 

Age    Gacette.      *  lllustrufd    article;     8  cditoiia'' 
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handling.  . 
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C.   \-  O... 


by   Andrew 


Uriving    b(i.\    lir.fis,    device    for    casting 

Driving      box      repairing,      competition      an- 
nounced    •  ■ ,■,%'♦' 

Driving  box,  truck  for  handling 147   , 

Driving   boxes,    repairing •,•:••. •• 

Driving    boxes,     accuracy     in     tinishing,     by 
John    V.    LeCompte....  ............■••  ■■ 

Driving  boxes,  repairing,  by  E.  T.  bpidy.376  , 

Driving    boxes,    repairing,    by    M.    H.    West- 
brook    .•:••••,••;,•• .:. ;  ■  • 

Driving  boxes,   repairing,  by   II.   Wanamaker 

Driving  boxes,  repairing,  by  }.  Y.  LeCompte 

Driving   boxes,   tongs   for   lifting 

Driving  boxes,   11    in.  x  21   in.,  Amer.   Loco. 
Co • •••; 

Driving   wheel,   speeds,   formula   for 

Driving   wheel    tires,    device    fur 

Drop  torgings,   report  by   H.   h. 

Drop  pits  arranged  for  Mallets, 

Drop  jiits  in  enginehouses 

Drop  testing  machine 

Drop   testing   machine,    15.   &   <». 

l.auterbach    

Drurv,  C.   L.  shop  kinks 

Dudlev.    E.    I...    shop   kinks 

I)uluth   &    Iron    Range,  all-steel   pilot 

Duluth  &  Iron   Range,  ore  car 

Duluth.   Missabe  &  Northern,  ore  car 

Dunn,    S.    ()..    address    at    Traveling    Engi- 
neers' convention 

Duntlev   Mfg.   Co.,  air  washer  and  cooler.. 

Dynamometer    car,     1,00(1.000    lbs.    capacity, 
Santa    Fe     


Eastabrook,  H.  M.,  elected  president  Barney 

&   Smith  Car  Co 

Eastern    Car    Co.,    incorpc  rated 

Eastern  Railway  of  France,  rei)airs  to  piston 

valves    ;■.■■••■■ 

Eastern   Ry.  of  New    Mexico,   shop  kmks... 

Eccentric   'bla<lcs.  jig   for,   Santa    Fe 

Eccentric    blades,    preventing    slijiped,    C.    & 

N.   \V .•  ••• 

Eccentrics,  laving  out  kevways  for,  by  C  has. 

Markcl     .  .  ; 

Eccentrics,   template    for   drilling 

Edison    Storage     Battery    Co.,    batteries    for 

train    lighting    

Educational     llureau    of    the    Union    Pacific, 

new   instruction   pamphlet.. 
Et'ticiency   coniinittees   formed 

ipiette     

Erticiencv.    how    can    foremen 

by   W.'  ( ;.   Reyer 

Efficiency   of   railway   employees,   by   VV.   W. 

I'iiiley    

Efficiency  qf   railway  employees,   S.   ().    Dunn 
Efficiency,    reclaiming   lost,   by    11.    M.    l-"ilz. 

Efficiency,  engine   house,  by   VV'm.    Hall 

Electric    cars,    all-steel,    Westchester 

Electric  Controller  &  Mfg.  Co.,  machine  tool 

motor  controller    

Electric  ignition   of   gas   lamjis 

Electric  lighting  systems   for  cars 

Electric    locomotive    designing,    problem    tf, 

by  N.  W.  Storer 
Electric  locomotive. 
Electric  locomotive. 
Electric  locomotive 
Electric    locomotives, 

N.  n.  &  H 

Electric  motor,   portable,   for   erecting   shop. 

Electric  Properties  Co.,  sold 

Electric   shop   kinks 

Electric   speed    indicator 

Electric  welding,  cost   of 

Electric  welding  in   railway   shops,  by   ().    S. 

Beyer,    1  r 


on    Pere    Mar- 
best    iiromote. 


d.    c,    freight 

Southern   Pacific... 

hoist 

eight    motor,     N. 


v.. 


223* 

163§ 
197* 
274§ 

127' 
4Ait 

369* 
4.'9» 
334t 
646* 

393* 
230t 
225* 
444 
622* 
456 
51§ 

91* 
188* 

2  '* 
380* 
319* 
319* 

463 
86* 

181* 


385 
386 

633* 
188* 
643* 

S22t 

261* 
149* 

1284* 

325t 

490 

398 

35S 
463 

2i7 
403 

23M* 

259* 
1481 
614 

569* 

152H' 
581* 
205* 

363* 
256* 
439 

54  « 
600* 

57* 


57* 


Electrical      Engineers'       Convention. 

.\xle  light  eciuipmeiit 

Shop  iiractice    

Steam    turbines    

Industrial   lighting    

Postal  car  lighting 

Election    of   officers 

F.ldctrical    Engineers'   Assn.,   meeting  of .  .  .  . 

Elettrical   Engineers,   meeting  of 

Electrical    e<|uipment    of    railway    shoi)s.     by 

Cieorge  W.  Cravens .' 

Electrification    of    French    railways 

Elecf rification    of    Italian    railways 

Electrification   of  shops,  by  George  W.   Cra- 
vens     

Electrification    of    steam    roads 

Elgin,  Joliet  &   Eastern,  safety  commttee... 

Emery  wheel   guard,  by   E.   L.  Dudley 

Employees,   cash   value   of .  . 

Employees'  compensation  bill,  passed  by  Sen- 

_  ate  

Employees'   liability   act   upheld   by    Supreme 

Court    

Engine  failures,  eliminating,  by  ("has.   Maier 
Eiigine    failures    and    their    elimiratior,    by 

_  Ernest   Cordeal    

Engine   failures,    reducing 

Eiigine   failures,  time   feature  of.   by   Ernest 

Cordeal 

Engine  truck  frames,  cast  steel 

Engine   truck   with   collar   on   axle 

Engineers"    Society    of    Western    Pennsylva- 
nia,  paper   on    protective  ccatirgs 

Engineers'  wind  shield 


591 
591 
592 
592 
592 
593 
1417 
14321 

644 

622t 

628t 

744 

165§ 

381 

431* 

200t 

325t 

9rt 

149 

23* 
2§ 

56 

1450* 

394* 

179 

51J 


Engine   house   and    shop   foremett.,i  ...... . 

Engine  house   eiiui  iment    

Engine  house   equipment,    how    to   select.... 
Eneine  house    facilities    and    eeiuipment,    by 

Ernest   Cordeal    ,'  ' "  ' 

Engine  house  facilities  for  Mallets,  C.   &  O. 
Engine  house,     forms     for     reporting     work, 

N.  V.  c.  &  n.  R 

Engine  house  kinks,   by   C.   C.    Leech 

Eneine  house  organization  and  operation,  by 
Ernest   Cordeal    

Engine  house    problems    

Engine   house,   record's  of  locomotive  failures 

Engine  hou>.e    reports    and    records 

Engine  house  reports  and  records,  by  Ernest 
Cordeal    

Engine  house    signals,    imjiortance    of 

Engine  house  supervision,  by   .\.  C.   Loudon 

Engine  house  trucking  system,  Eastern  ky. 
of  N.  M ., 

Engine  houses,  accidents  in,  by  Geo.  Brad- 
shaw • 

Engine  hovises.    new     (see    Shops,    new). 

Eiiginemen,  interesting  in  economical  use  of 
fuel   aid    lubricants , 

Enkine  truck  boxes  with  chilled  faces 

Enftrtainment  at  Atlantic  City  conventions, 
7  217, 

Eifuipment.    give   it    a    fair   show^. 

Erecting  shop  kinks   (see   Shop  Kinks). 

Erie  barge  canal  lock  opened 

Erie    Railroad,   car.    75    ton   flat 

Erie  Railroad,  damage  to  repair  shops  at 
1  )unmore      .•■■".■■■ 

Erie  Railroad,  dust  remover  for  hair  pick- 
ing machine 

Erie  Railroail.  electric  welding 

Erie  Railroad,  Employees'  Relief  Assn., 
meeting    

Erie   Railroad,  Iccomotive,  2-8-2  type 

Erie  Railroad,  manufacture  of  brake  beam 
hangers    ;  .  •  ■  .  ■  •  ■ 

Erie  Railroad,  purchases  locomotive  No. 
50.000    

Erie   Railroad,  small  whistle  on  locomotives. 

Erie  Railroad,  standards  for  filing  and  in- 
dexing tracings    

Erie  Railroad,  standard  practice  cards 

Evans.  C..  I.,  simple  Mallet  for  high  speeds. 

Exhaust,    variable.    Can.    Pac 

Exhibitors,  at  Atlantic  City,  list  of , 


218S 
442S 

455 

455 
622* 

336* 

248* 

221 

219S 

23* 

332^ 

339* 

458 
572 

188* 

579 


473 
644* 

148SS 
518 

209t 
1388* 

435 

514* 

57* 

601t 
87* 

625* 

602t 
98t 

418* 

15* 

347* 

349* 

1^89 


Faesler,  J..  Mfg.  Co.,  new  tube  expander.. 
Fairbanks,    Morse    S;    Co.,    igniter    for    motor 

cars     

Fairbanks,    Morse    &   Co.,     oil     engine     and 

pump    

Fan.  liracket   for  cars 

Farmer.  F.  B.,  brake  testing  at  terminals... 
Farm  products,  conditicn  of.  Nov.  1,  1912.. 
Feed  water  admission  to  boiler,  location   of, 

report   on    

Feed  water  heater,  Caille,  Seaboard  Air  Line 
Fetd    wrt;r    heater,    locomotive,    London    & 

South    Western    

Feed  water  heater,  relation  to  fuel  economy, 

committee    report 

Federation   of  shrp  em|)loyees  organized.  .  .  . 

Ferry    boat,   largest 

Firley,    W.    \V.,    efliciency    of    railway    em- 
ployees     

Fircbi  X.   Ciaines.   C.   of  O 

Firebox,  Gaines,   Virginian  Mallet.......... 

Firebox    sheets,   formers   for 

FiretM)x,  slipg  stays.  London  &  Southwestern 
Firebox    volume.    etTect    of,    on    combustion, 

by   F.   F.   Gaines 

Fire  hose,  tool    for  repairing 

Firemen,    instructions    to ; . .  . 

Firing  locomotive,  proper  methods  of,  report 

on    r  •  ■ 

Fitz.   11.    M..   reclaiming  lost  efficiency 

Flange   lubrication 

Flange  lubrication,  report  and  discussion  on 
Flange  press  work,  by   Lewis   D.  Freeman.. 

Flanging    sheets,    cost    of 

IHat    car    ( <ee   Cars). 

Flint   &   Chester,   Inc.,   C.    R.    Flint   elected 

pre  SI  (tent    .  .  •  •  . .  .  ••  ..•^■•••••■•^  ■•.•*.•■ •*•.••• 
Flpors,  c?r  (see  Car).  .  « 

Floors   for  railway   shops 

Flori<la    Ea^t   Coas-t   ojien    for   traffic 

Flue   settirg,   report  and   discussion   on 

Flue    sheet,    cracking    of,    report    on 

Flue     swedsing     machine.     Eastern   .Ry.     of 

X.  M.  .; 

Flue   welding    furnaces 

Foley,    D.    Ci.,    report    on    location    of    feed 

water    admission    

Foot  valve  for  air  lines,  P.   R.   R 

Foote-Burt  Co.,  drill,  double,  with  inde|)end- 

eiit   heads    

Foreign  railway  notes 1281,   1323, 

Foreign   practice   worthy  of  study 

Forest    fires 

Forging   machines,   dies   and   formers,   report 

on 

Forging  press,  steam  hy<lraulic 

Forgings.  drop,  report  by  H.  E.  Gamble... 
Formers  for  hydraulic  press  work,  by  Lewis 

D.    Freeman    226*, 


485* 

1325 

1424* 
650* 

19 
638t 

280* 

538* 

199* 

467 

265t 


344 
372' 
289* 
228* 

462* 

94* 
646* 
298 

295 
237 
1512S 
1513* 
201* 
201* 


SO 

2 

98t 
1489 
286 

188* 
1451* 

280* 
133* 

373* 
1390 
IS 
617t 

446* 

14S1* 

445 

334t 


Forsyth   Brothers  Co.,  radial  coupler  yoke..  1287* 
Forsyth     Brothers    Co.,    steel     passenger    car 

framing .  . ;  1427* 

Frame     repairing,     report     at     Blacksmiths' 

convention    448* 

Frames    and    braces,    4-6-2    tyjje    locomotive, 

Santa    Fe 68* 

Frames,   locomotive,   cast   steel 14571 

Frames,  2-10-2  type  locomotive,  C.  B.  &  Q.  235* 

Frames.    2-8-2    type    locomotive,    Erie 89* 

Frames,   Mallet,  Can.   Pac 35f 

France,    repair   to    piston    valves   on    Eastern 

Railway    614|,  633* 

Franklin   ball  joint  for  steam  and  air  pii)es.  394* 

F'reeman,  Lewis  D.,  flange  jucss  work 201* 

Freeman,    Lewis    D.,    formers    fof    hvdraulic 

presses    226* 

Freeman,   Lewis   D.,  steel  car  shop  kinks...  122* 

Freight   traffic   in   Chicago.....^.........,..  413t 

French    railways,    electrification"  of. .- 622t 

Frink,   I.    P.,   New   York   agents  "appointed.  .  160 

Fruit   exhibit,   interesting » 508t 

Fuel   and  lubricants,  econmical  use  of,  com- 
mittee  rei)ort    473 

I'uel   as   a   factor  in   locomotive  cai>acity,   re- 
port  on    .....•*••  •.■  •  ¥ •  * ^-f •  •s^. K^* «•■•••..  — "U 

Fuel  Assc>ciation    Convention. 

Ar.thracite    coal    for    loc<imotive    fuel...  295 

Coal   analysis    306 

Election    of   officers 306 

Firing   locomotives,   pro|)er   method 295 

Fuel   as   factor  in   locomotive   cajiacity..  290 

Fuel   inspection    306 

Fuel    performarce    sheet 292* 

Locomotive  drafting,  its  relation  to  fuel 

consumption    300* 

Secretary   S:    Treasurer's   re|M>rt 290 

Fuel   campaign,   Chicago  &    Alton 547 

Fuel    convei.tion,    notes   <  n 275f 

Fuel   economy  by   perfect  combustion 35t 

Fuel    ecoiiomv,    comparative    test    on    B.    P. 

&    R '. 529* 

Fuel    economy,    relation    of    locomotive    ap- 

pliar.ces   to    467 

Fuel,    insi)cction   of,   report   on 306 

Furnace,   oil   for   heating  babbitt.  Can.   Pac.  198* 

Fusible  jilugs,  composition  of....... ^if 


Gage  for  w  heel  fit ,->...  362* 

Gaines,    F.    F.,    effect    of    firebox    volume   on 

combuiition    94* 

(iaines    combustion    chamber 94* 

Gaines  combustion  chamljcr,   relation  to  fuel 

economy,   committee    report 467 

Gaines    fireljox,    4-6-2    type    locomotive 372* 

Gaii.es  firebox.    X'irginian    Mallet 289* 

Gale,    W.    -M.    T.,    benefrrs_^    the    (ieneral 

Foreraeirs  .\ssociation   .  .»<. 151 

(■amble,    II.    E.,    report    on    drop    forgings...  445 
Gardner.    Henry,    shop   scheduling  and   rout- 
ing  system T.. . . . .  539 

(iarlarcl  refrigerator  car  door  fixtures 139* 

Garratt   tvpe   locomotives  for  the   Tasinanian 

Railway     623* 

Gas.  consumption   of,   in  shop  furnaces 33 

Gas   for  s-lio])   furr.aces  at   Scranton.... 27* 

(ias.   vs.   oil    for   shop   furnaces.   Lost   of  each  35 
General     Electric    Co.,    adoption    of    pension 

plan    : S46t 

(jeneral    Electric   Co.,   battery   truck   crane..  1 5'30* 

(ieneral    Electric  Co.,  fan,  electric,   for  cars.  650* 

(General    Electric   Co.,   motor   car 379* 

General   Electric  Co.,  motorcar,  S.  L.  &  S.  F.  1324* 

General   Foremen's   Association 332,  3881 

General  F'oremen's  .Association,  benefits  frtm, 

by  VV.   M.  T.  (".ale 151 

Graphite    lubricator    for   locomotives 648* 

Greenwood.    B.    E..    engine    truck    boxes 644* 

General       Foremen's       Associatiun 

Convention.      ^'W-'-           v  "        :      ;  ':< 

Address,   J.    F.    DeVoy 398 

Address   bv  C.    E.   Gossett 407 

-Vddress  of  W.   L.   Park 396 

x\dvance    information   on    engines   to   be 

shopi>e<i    401 

How    foremen    can    best    proraoie    effici- 
ency     398 

Officers    413 

President's   address    396 

Reclaiming    of    scrap 409 

Relation  of  tests  to  shop  efficier.cy 412 

Roundhouse  efficiency 403 

Sho])    specialization 408 

Shoj)    supervision    402 

Subjects    aid   committees   for    1913 413 

Georgia   &    Florida,   Hine   system   Cf   organi- 
zation      .....>.,......,..,  «7t 

(ierman    church    passes.  ...•....■.->.,..... ...  20ftt' 

(ierman   express  trains 4S4t 

(German    vacations    200t 

Glass  engine  numbers.   Nor.   Pac 321* 

Gold   Car   Heating  &   Lighting- Co.,    pressure 

regulator    207* 

Goodwin    duplex    water    glass , 458* 

Goss,    W.    F.    M.,    progress    rei>CTt    on    boiler 

test 321 

Goss,  W.    F.   M.,   report  on   fuel  as  a   factor 

in  locomotive  capacity ■. 290 

(lossett,  C.  E..  address  at  General  Foremen's 

convention    407 


H 


Page    numbers    under    1,000    refer    to    American    Engineer;    those    over    1,000  refer    to    the    Daily    Railway    Age    Gazettf. 

t  short  non-illustrated  article  or  note;    %  communication. 


•Illustrated    article;     §  editorial; 


yi 


1912— AMERICAN     ENGINEER— Index. 


Gould  &   Eberhardt,  24  in.   shaper 597* 

Grain   doors,   standardization   of,    report   on.  314 

Grand  Trunk  Pacitic,   forging  flat  wrenches.  4ii9* 
Grand  Trunk  Pacific,  pneumatic  hammer  for 

blacksmiths'   sho])    454* 

Grand     Trunk     Railway,     apprentices     win 

prizes     601t 

Grand  Trunk   Railway,  paint  shop  kinks....  585* 
Grand   Trunk   Railwas',   shop  kinks  at   P>attle 

Creek   343* 

Grate  shaker   rods,  dies   for  making 451* 

(irates   with    IJarnum   stoker 234* 

Great   IJritain,  electric  traction  in 590t 

Graat  Northern,  locomotive,  2-8-8-0  type,...  587* 
Grinder     for    milling    cutters,     reamers    and 

drills 601* 

Grinders    (see   Machine   Tools). 

Grinding  car  and  locomotive  axles 107§ 

Guard   for  emery   wheel,  by   E.   L.   Dudley..  431* 

( iuidcs.   steel    568t 

Gyrus   spark   arrester    for   locomotives......  143* 

H      '  "„  •'■::'■■■■■"' " 

Hack   saw    (see   machine   tools).  ]'  ■  .  ' 

Hack   saw   blade ..  651* 

Hale,    J.    W.    L.,    report   on    boiler   shop   ap- 
prentices      281 

Hall,    Wm.,    reclaiming   of   scrap 409 

Hall,  Wm.,  enginehtjuse  efficiency 403 

Handling    and    accounting    for    material    at 

contract  shops,  report  on 314 

Hammer.     Heaudry     Peerless 541* 

Hammer,    pneumatic,    lor   blacksmiths'    shop, 

by    Sam    Lewis 454* 

Harriman    Lines,   safety   committees........  324t 

Hays,    VV.    C,    address    at    Traveling    Engi- 
neers' convention    464 

Headlight  law   in   Indiana 98t 

Headlights,    minimum    re(iuirements    for,    re- 
port and   discussion   on 1518 

Heat,    steam,    pressure    regulator 207* 

Heating  in   a   drawing  room 630 

Heating    surface,    value    of    firebo.x 321 

Hedeman,   VV.    R.,  care  of  boiler  tubes 414* 

Hedeman,  W.  R.,  maintenance  of  locomotive 

boilers     519* 

Heffelfinger,   A.   E.,  center  girders   for  cars.  Ill* 
Henderson,    G.    R.,    triplex    compound    loco- 
motive      528 

Henrikson,  B.,  tempering  in  an  electric  fur- 
nace      426 

Hinkley,   F.  H.,  cylinder   head  carrier......  279* 

History    of    American    Engineer   &•   Railroad 

Journal    3 

Hitt,  J.    E.,   report   on   inspection  of   fuel...  306 

Hocking   Valley,    Walbridge   shops   burn  .  .  .  .  97t 
Hodgins,    Geo.'    S.,     engaged     by     National 

Transcontinental    Ry 265 1 

Hodgins,   Geo.    S.,   feed   water   heater,    L.    & 

S.    W 199* 

Hodgins,   Geo.    S.,   foreign   rolling   stock   de- 
signs       35* 

Hodgins,  Geo.   S.,  novel  design  of  sling  stay 

on  L.  &  S.  W 462* 

Hoeffle,    F.    F.,   president's   address 444 

Holbrook.   .\.   W.,   car  shop  kinks 573* 

Holder-on,   pneumatic    ■ 224* 

Holtzer-Cabot   Electric   Co.,  speed   indicator.  600* 

Hooks,    dies    for    making 450* 

Hornell    shops,   electric   welding  at 57* 

Hose,  air  brake,   new  armored 1481 

Hose,    coupler,    steam 1482* 

Hose    failures,    report    of 315 

Hutchinson,  T.  J.,   freight  car  painting 21 

Hutchinson,  T.  J.,  paint  shop  kinks 585* 

Hydraulic   press,   formers   for 226* 

Hydraulic  press  work,  by  Lewis  I).  Freeman  201* 

Hydraulic  press.   100  ton.  B.  &  0 123* 

Hygiene,  award  to  C.  &  N.  W 546t 

I 

Ideas   are   worth    money 52| 

Igniter  for  small  motor  cars 1325 

Illinois  Central,   accidents  on ^.  .  . .  314t 

Illinois   Central,   collision   at   Kinmundy.   111.  '    98t 

Illinois  Central,  earning  capacity  of  cars...  55S| 

Illinois   Central,    Ellison   motor  cars .  98t 

Illinois   Central,   educational   bureau   to   give 

legal  aid 210t 

Illinois    Central,    enclosed    observation    plat- 
form       198* 

Illinois    Central,    experimental    farms 209t 

Illinois  Central,   gives  away  lumber 97t 

Illinois    Central,    mechanical    department    or- 
ganization     110!,  119* 

Illinois   Central,   new  apprenticeship   plans..  622 

Illinois   Central,    pay   for   useful   ideas 266t 

Illinois   Central,   safety   committee    formed..  490 

Illinois  Central,   vacuum   relief  valve 508* 

Independent    Pneumatic    Tool    Co.,    electric 

drill     1509 

Independent   Pneumatic  Tool   Co.,   new  type 

of  drill    : ., 105 

Independent     Pneumatic     Tool     Co.,     roller 

bearing  air  drill 1449* 

India    railways    574t 

Irdiana    headlight    law    upheld 209t 

Information,     advance,     on     engines     to     be 

shopped,  by  C.  L.  Dickert 401^ 

Injector,   exhaust   steam 51  St 

Injector   with   automatic   overflow 1508* 

Inspection,    locomotive    339* 

Insnection    of   boilers,    report   and   discussion 

on    1487 

Page    numbers    under    1,000    refer   to    American   En 


Inspection    of    fuel,    report    on 306 

Inspection  of  locomotives,  committee  report.  476 
Inspection  of  Mallet  locomotives,  New  York 

Central     336* 

Inspection,    overhead,     of    box    cars,     report 

and    discussion    on 1378 

Instructions  and  information,  <listribution  of  46 

Insulation    for    refrigerator   cars,    P.    K.    R..  508* 
International   Railway   Fuel   Association   (see 

Fuel   .Association). 

International     Railway     General     Foremen's  .■-,; 

Association    (see   General   Foremen's  .\sso-  •,.,.-■.      ■ 

ciation).  \  ■■'.'■ 

International     Railway    Master     Blacksmiths'  '•'    »■ 

Association   (see   Blacksmiths' Association).  .  . 

International    Safety    Congress,    meeting    at  •'' 

Milan    324t 

Interstate    Commerce    Commission    to    make 

physical   valuation 209t 

Interstate     Commerce     Commission,     Prouty 

elected   chairman    97t 

Intoxicants  forbidden,  D.  L.  &  W.  and  I.  C.  490 

Iron    ore,    shipments    of S71t 

Italian   railways,   electrification   of 628t 

Italy,  locomotive  development  in 18t 

•-::..,-.-••■-  ^..■•.^        J         ^■.■.■-..■■^:^'   T— -^ 

Jacobs-Shupert    firebo.x,    4-6-2    type   boiler...  67* 

Jacobs-Shui)ert    firebox,    low    water    tests....  366* 
Jacobs-Shupert    firebox,    progress    report    on 

test    321 

Jacobs-Shupert    U.     S.     Firebox    Co.,     boiler 

tests    97t 

Jerguson   Manufacturing  Co.,  water  gage...  649* 
Jennings,    J.    F.,    advantages    and    disadvan- 
tages   of    lead 477 

Jesson,  J.  A.,   air  brake  kinks 191* 

Jesson,  J.   A.,  air  pumj)  governor   repairs.  .  .  639* 
Jesson,    J.    A.,    pneumatic    clamp    for   testing 

triple    valves    522* 

Jesson.  J.    A.,   repairing   bell   ringers 146* 

Journal    bearings,    pressure   on 1280^ 

Journal    boxes,    engine    truck,     with    chilled 

faces     644* 

Judgments   for  violation   of  safety  appliance 

law    209t 

Kane,  J.   P.,   report  on  flue  welding 444 

Kavaugh.    1).,    report    on    standardization    of 

grain  doors 314 

Kelly,  J.  D.,  the  safety  habit. ; 631* 

Kelly,    J.    W.,    report    on    cracking    of    flue 

sheets     286 

Keyways   for   eccentrics,   laying  out 261* 

Klinger   water   gage 649* 

Kopenhoefer,  F.,  report  on  carbon  and  high 

speed   steels    444 

Kropidlowski,  V.  T.,  machine  shop  kinks...  70* 

Labor  bureau  established  on  the  B.  &  O....  S46t 

Laborers  out  of  work  in   New   York. 209t 

Ladder,  steel  for  box  cars 1509* 

Ladder,    steel    freight    car,    tested   by    Penn- 
sylvania     43St 

Lake   Shore  &   Michigan   Southern,   fast   run  97t 
Lake    Shore    &    Michigan    Southern,    smoke 

on  switch  engines   583* 

Lake   Shore   &   Michigan   Southern    (see  also 
New  York  Central  Lines). 

Lathe,  brake  for   147* 

Lathe,   mandrel    for  turning  driving  tires...  413* 

Lathe,   relieving  attachments   for 488* 

Lathes,   power   required  to   drive 596t 

Lathes    (see   Machine  Tools). 

Lauterbach,    Andrew,    drop   testing   machine, 

60  ft 91* 

Lawrie,  J.  W.,  painting  steel  passenger  cars  594 

Lead,  advantages  and  disadvantages  of 477 

LeCompte,    T.    V.,    finishing    driving    boxes..  127* 
Leech,  C.   C,  advantages  of  mechanical  as- 
sociations      13 

Leech,  C.  C,  car  shop  kinks 361* 

Leech,    C.    C.    engine    house   kinks 248* 

Leech,   C.  C,  shop  improvements  at   Buffalo  83* 

Leech,  C.  C,  shop  kinks 645* 

Legislation  on  mechanical  matters,  by  C.   A. 

Seley    79 

Legislature,  Massachusetts,  reject  merger  bill  324t 

Lewis,  S.  H.,  removing  wheels  from   Mallets  642* 

Lewis,  Thomas,  report  on  spark  arresters..  282 

Lewis,   Sam,   forging  flat   wrenches 4^* 

Lewis,    Sam,    pneumatic    hammer    for    black- 
smiths' shop   454*  -, 

Life  insurance,  employees'    600t 

Lighting,   Edison  storage  battery   for 1284* 

Lighting,   indirect,   for   railway^  cars 37* 

Lighting  requirements   for  various   services.  38 

Lignite,   burning,   in   locomotives 1081 

Lignite,   spark  arrester   for  burning 143* 

Line   inspection,    report   on 313 

Linen  in  dining  cars 337t 

Link  grinding  machine,  C.  &  N.  W 481* 

Liquor,     Pennsylvania     forbids     sale     of,     on 

trains   435 

Lloyd,  T.  S.,  report  on  anthracite  coal  for 

locomotive   fuel    295 

Locomotive. 

.\ppliances,  relation  to  fuel  economy..;  467 

.\rticulated  connection.  Can.  Pac 350* 

Ash  pan  for  'narrow  firebox 356* 

ginecr;   those    over    1,000  refer   to    the    Daily  Railway 
short  non-illustrated  article  or  note;    %  communication. 


Locomotive  (continued),    .'t;;     f  ■ 

Back  pressure 568  !■ 

Back   pressure   hcrse-power,   report   on..  30(  * 

Boiler,  2-8-2  type,  C.  &  0 12!r* 

Boiler,  2-8-2  tvpe,   1).   L.  &  W 46  i* 

Boiler,  2-8-2  tvpe,  Erie 81. 

Boiler,   2-8-2   type;   Rock   Island 565* 

Boiler,  2-10-2  tvpe,  C.   B.  &  Q 233* 

Boiler,  4-6-2  type,   D.   L.  &  VV 395* 

•';     Boiler,  4-6-2  tvpe,   Santa   Fe 67* 

v'     Boiler,   4-6-2   type.   No.    50,000 7* 

'.        Boiler,    fusible   plug.    Southern    Pacific.  637* 

Boiler,   Mallet,   Can.   Pac 35;" 

Boiler   test    501} 

Boiler  tests,  low  water 150}* 

Boiler   tubes,    repairing 33^ j 

Boiler   tubes,    repairing,   by   L.    R.    Pom- 

eroy    '. 35/"* 

Boilers     1485§ 

Boilers,  design,  construction  and  inspec- 
tion,  report   on 1487* 

Boilers,    maintenance   of,   by    Walter   R. 

Hedeman    519* 

Buffer,    radial    489* 

Built   for   the   Chesapeake  &  Ohio 107| 

,■       Built  for  the   Santa  Fe 500§ 

Bumper   beam,   pressed   steel 12* 

Burning  lignite  in 108$ 

Costs    on   a   ton-mile   basis 219$ 

Counterbalance   weights   inside  of  frame  236* 

Check   valve,    repairing 624* 

Cylinder,    double    ported   valve 142* 

Cylinder  heads,   removing  large 146t 

Cylinders,    0-6-6-0   type.   Can.    Pac 348* 

Cylinders,    2-8-2   type,    Erie 89* 

Cylinders,    4-6-2   type.    No.    50,000 8* 

Development    in    Asia 104t 

Drafting,    relation   to    fuel   consumption, 

report   on    300* 

Driving   box    construction    improved,    C. 

&  K.  W 599* 

Driviiiis  boxes,   11   'ix\.  x  21  in 393* 

Driving     boxes,     accuracy     in     finishing, 

J.    V.   LeCompte 127* 

Driving  boxes,   repairing 274$ 

Driving    boxes,    repairing,    by   J.    Y.    Le 

Compte    334J 

Driving     boxes,     repairing,     by     E.     T. 

Spidy     276*,  443{ 

Driving  boxes,   repairing,   by   H.   Wana- 

maker 429* 

Driving     boxes,     repairing,     by     M.     H. 

Westbrook     369* 

Driving  wheel,  electric  welding  on 61* 

Economy  on  the  C.  &  O 107$ 

Electric     556$ 

Electric,  articulated,  N.  Y.,  N.  H.  &  H.  363* 

Electric,  d.  c.   freight 1528* 

Electric,    problem    of    designing,    by    N. 

W.    Storer    /C.  .  .  569* 

Electric,    twin    motor    arrangement,    N. 

Y.,  N.  H.  &  H 365* 

Electric,    Southern    Pacific 581* 

E.xhaust,    loss   of    power   in 1512$ 

Exhaust   nozzle,   variable.   Can.    Pac...  349* 

Exported   from   Germany  in    1911 127t 

Failures,  eliminating,   by  Chas.   Maier.  .  149 

Failures,  eliminating,  by  Ernest  Cordeal  23* 

Feed   water   heater,    Caille 538* 

Feed    water    heater,    London    &    South 

Western,   by   Geo.    S.   Hodgins 199* 

Firebox,      combustion     chamber.      Great 

Northern 588* 

Firebox,   electric   welding  of 57* 

Firebox,    Gaines     289*,  372* 

Firebox,  progress  report  of  test 321 

Firebox  volume,  effect  of 52$,  94* 

Firing,    relation    to    fuel    economy,    re- 
port on    300* 

Frames   and   braces,    Santa   Fe 68* 

Frames,  cast  steel 1457$ 

Frames,  2-8-2  type,  Erie 89* 

Frames,   2-10-2   type,    C,   B.   &  Q 235* 

Frames,  Mallet,  Can.  Pac 351 

Frames,     repairing,     report     at     Black- 
smiths' convention    449 

Front     end     arrangement,      4-6-2      type, 

Santa   Fe    69* 

Front    end    arrangement   for   lignite,   C. 

&   N.   W 144- 

Fuel   performance  sheet,  report  on 292* 

Garratt    tv]ie.    Tasmanian    Railway 623' 

Grates,  2-10  2  type,  C,  B.  &  Q 234" 

Guides     and     yoke     for    balanced    com- 
pound       67  ■ 

Headlight,   electric    1452" 

Hoist,  electric    205 " 

Induced   draft    305 

Inspection   committee   report 476 

Inspection  of  Mallet,  New  York  Central  336' 

Jackets,  removing  paint  from,  report  on  a34 

Tavanic   tvpe    5^55 ' 

Largest,    Virginian    Ry 1321 

Largest    non-articulated 231 

Low  water  alarm 528,  77 

Lubricator,    eight    feed,    Detroit 1452 

Lubricator    for    graphite 648  ' 

Mallet,  centering  device.   Can.   Pac...  351 

Mallet   for   switching 387|,  420 

Mallet,   maintaining    331 

Mallet,  maintaining  on  New  York  Cen- 
tral     335 

Mallet,  removing  wheels  from,  Virginian  642 

Mallet,  simple.  Can.  Pac 347 

Age   Gasette.      *  Illustrated   article;     §  editorial' 
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Locomotive  (continued).               ;  ;  '  - 

Mallet,  simple,   1'.   K.   1< '..!......  1 50» 

Mallet,  simple,  on   P.    K.   R.,  record  run  265T 

Mikados,   comparative    <limensions   of...  619 

Narrow    gage,    largest 623 

No.    50,000,   service    results   of 164| 

Nozzle,    rectangular,    Lake    Shore 583 

Nozzle,    variable    578 

Number  built  in   1911 45| 

Number   in    the    United   States 495t 

Numbers,   glass • .  •  •  321 

Operation,    time    feature   of   engine    fail- 
ures      56 

Operation   (see  Locomotive  Tests). 

Painting,  by  N.  J.   Watts 136 

Parts,    weight    of /■•••,•>;■•  ,_  ,» 

Performance,   a   record  on  the  C.  ic  O.  .  14/2 

Pilot,  all-steel,  by   A.  J.   Ueland 380 

Pilot,     pressed    steel '2^ 

Piston,    new    design    of .  . 42 

Piston    rod,   extension    guide 9 

Piston    speed    •■  5S5§ 

Piston    speeds,    diagram    fcr,    by    L.    R.  ^ 

Pomeroy     ; 5"- 

Piston    valve,    double    ported,    N..    C.    & 

St.    I , 141* 

Piston    valves,    maintenance    of,    Eastern 

Railway  of  France 633 

Proposed,   with    150  sq.   ft.   grate  area..  290 

Relief  valve,  vacuum.  111.  Central 508* 

Reverse   gear   power.   Can.    Pac 347* 

Reverse    gear,    screw 9 

Reverse  gear  (see  also  Reverse  Gear). 

Rod   brasses,   by  J.    E.    Osmer 26* 

Rod.  solid  end  main,  C.  &  N.   W 478* 

Rods    14571 

Rods,  main  and  side,  report  and  discus- 
sion  on    1467 

Roils,     side,    spherical    bearing 235* 

Safety  valves,  adjusting,  C.   of  (i 624* 

Safety   valves,   report   and   discussion   on  1468* 

Safety   valve,   new   muffled 208* 

Service   of   Mikados,   Rock    Lsland 563* 

Service   tests  of ., 499§ 

Shoes  and  wedges,  fl^igeless,  C.  &  N.  W.  599* 

Smoke    abatement    .  .  1 109§ 

Smoke,    density    of,    in    Chicago 596 

Smoke,  reducing    583* 

Si>ark  arrester,  Caledonian   Railway....  35* 

Spark   arrester   for   lignite 143* 

Starting   valve   for   compound,   Baldwin.  421* 

Steam    pipes    outside 8* 

Steam   piping,   simple   Mallet,   Can.   Pac.  349* 

Stoker,    r.arnum 2i3* 

Stoker,   improvements  in   Street 81* 

Stokers    1456§ 

Stokers,    coal    for 52$ 

Stokers,   mechanical,    report   and   discus- 
sion  on    1463 

Superheater,  maintenance  of,  report  and 

discussion  on    1518 

Superheater,  Schmidt,  No.   50,000.. 7* 

Sui)erhca;ier,   test   on   Chicago   &    North 

Weste/n     2 

Superheater   (see  also  Superheater) 244* 

Tee  head,^«ievice  for  appK-ing,   15.   &  O.  618* 

Tender  journals,  curved,  Caledonian  Ry.  36* 

Tender,   coal  Ipusher    for 1 54* 

Tenders,   impnpvements  in 108§ 

Terminal    facilities,    importance    of 1455§ 

Terminals,  organiration,  by   Ernest  Cor- 

deal    '. 221 

Terminals,   record   of  engine   failures.  .  .  23* 
Terminals,  Winslow  boiler  washing  sys- 
tem      18* 

Test,  A.   S.   M.   E.  code  for 612$ 

Test,  C.  C.  &  0 1476 

Test   in   service,   B.   R.   &   P 529* 

Test,  low  water,  results 366* 

Test  of  2-8-2  type,   C.  &  0 129* 

Test   of   freight,   U.   L.   &   W 543* 

Test    of    temperature    on    superheater...  637* 

Three-cylinder   in   England    314 

Tractive  effort  chart,  bv  L.  R.  Pomeroy  641* 

Trailer  truck  No.   50,000 11* 

Triplex    compound    proposed 528* 

Truck  journal   boxes   with  chilled   f^es,  644* 

Valve  gear,   Baker S56| 

Valve   gear.   Baker,   by   R.   S.   Mounce..  575* 

Valve  gear  for  compounds 556§ 

Valve  gear,  variable  lead  attachment  on 

Walschaert     379* 

Valve  stem  guide.  No.  50.000 9* 

Water  gage,   Wiltbonco,   W 649* 

Water    glass,    Goodwin    duplex 458* 

Work    rei>ort.    New    York   Central 336* 

Work    rei)orts,    Santa    Fe 339* 

2-8  0  tvpe,   Santa  Fe 517* 

2-8  2  tvpe,   B.   R.  &  P 251* 

2-8-2  type,  C.  &  0 128* 

2-8-2  tvpe,  C.   B.   &  Q 619* 

2-8-2  tvpe,  D.  L.  &  W 459* 

2-8-2    tvpe,    Erie 87* 

:    2-8-2   tvpe.    Rock   Island 563* 

2-10-2  tvpe,  C.   B.  &  Q 218§,  231* 

210  2  type,   Santa   Fe 515* 

4-6-2    type,    balanced    compound,     Santa 

Fe    65*,     S17» 

4-6  2    type.    No.    50,000 5* 

4  6  2  type,  B.  R.  &  P 2S1» 

4-6-2  type,  Central  of  Georgia 372* 

,    4-6-2  type,  D.  L.  &  W 391* 

4-6-2  tvpe.  I..  &  N 1446* 

4-6  2   type.   N.   C.   &   St.   L 141* 

Page   numbers   under    1,000    refer   to   American   E 


Locomotive  (continued). 

4-6-2   type,    St.    L.   i;    S.    F ........ 

4-6-2   tvpe,   tabular  comi>ari!^on    with    No. 

50.(100     • •  •  • 

0-6-6-0    tvpe.    Can.    Pac 

2-8-8-0  tv|)e,   C.    N :.. 

2-8-8-2   tvpe.   Iron    Mountain 

2-8-8-2  tyi)e,  P.    R.   R.   e.xperime-ntal.  .  . . 

2-8-8-2   type,    N'irginian..... • 

Locomotive      Improvement     Co.,     solid      end 

rnain    rod    • 

Locomotive    Superheater    Co.,   description'  of 

superheater 

Lodge   &   Shipley   Mach.   Tool   Co.,   lathe 

Loew    Mfg.   Co.,  pipe  threading   machnie 

London  &  South  Western,   feed  water  heater 

London    &    South    Western,    sling    stay 

Long  Island   K.   R.,  cars,  all   steel    parlor... 
Long  Island  R.  R.,  electric  battery  car  train 

on     " 

Long    materials,     rules    for    loading,     report 

and    discussion    on 

Loss    to    workmen    by   blacksmiths'    strike   on 

I.    C •: 

Loudon,   A.    C,   engine   house   supervision... 
Louisville    &    Nashville,    air    pump    governor 

repairs    ,• 

Louisville    &    Nashville,    reborinji    engineer  s 

valve     .•  • 

Louisville    &    Nashville,   bell    ringers,    repair- 
ing    .  .  . 
Louisville 


&     Nashville     locomotive,      4-6-2 


type 


Louisville  &  Nashville,  pneumatic  clamp  for 
testing    trijile    valves 

Low  water  alarm  for  locomotive' boilers. ..  . 

Low   water  alarm.    Southern   Pacific 

Lowe,  T.  W.,  rejiort  on  superheated  steam 
and   boiler    maintenance 

Lubricant    for    drills 

Lubrication  of  locomotive  cylinders  and 
valves     

Lubricator,    eight    feed,    for   locomotives.... 

Lubricator,    flange,   by   James   Stevenson.... 

Lubricator   for   graphite 

Lubricator   for  tender  wheels 

Lubrication  and  superheated  steam,  foreign 
practice     

Lucas  Machine  Co.,  horizontal  boring  ma- 
chine     

Lumber,   treating,    for   car   construction 

Lyndon,   G.   W.,  chilled  iron   car   wheels.... 

Lyndon,  G.  W.,  chilled  iron  car  wheels  un- 
der   50   ton    cars 

Lyons,  Thos.  F.,  Westinghouse  PC  equip- 
ment      ..••*•,•■••.•••, 

M 

Machine   for  centering  bolts,  Eastern   Ry.  of 

N.   M 188* 

Machine    tool    equipment    for    enginehouses, 

selecting    457 

Machine   tools.    Beech   Grove   car_  shops 167 

Machine  shop  kinks  (see  Shflp  Kinks). 
MacFarland,    H.     B.,    report*'  on    locomotive 

drafting 300* 

MacFarland,  H.   B.,    Santa   Fe  dynamometer 

car     181»- 

Machine  tool  exhibits  at  .•\tlantic  City 13671 

Machine    tools,    selecting ISllf 


189* 

7* 
347* 
587" 
420* 
ISO* 
287* 

478* 

244* 
322* 
206* 
199* 
462* 
137* 

546t 

1374* 

155t 
572 

639* 

191* 

146* 

1446* 

522* 
521 
77* 

285 
149 

1432S 

1452* 

-%• 

648* 

459* 

187 

204* 

1641 

127St 

1416t 

318 


Machine  Tools,  '■■r}!''^'-  ■:■::'■''  ^v/:  ■■::■■'■   ' 

Arrangement    for    manufacturing    brake 

beam   hangers    

Arrangement  of,  for  driving  box  repairs 

Axle    grinding   machine,    Norton 

Bolt   header,    automatic    feed    for 

Boring  machine,  floor  type,   Rochester.  . 
Boring  machine,   horizontal,    Lucas   Ma- 
chine  Co 

■'Boring  mill,   Rochester,   horizontal 

Car  shops  at  Beech  Grove,  Ind.,  list  of 

tools     

Chucking   machine,   vertical,    Bickford.  . 
Controller,    automatic,    for    electric    mo- 
tors      

Drill,    double,    with    independent    heads, 

Foote-Burt    

Drilling  machine,   all   geared,   Barnes... 
Forging     machines,     dies     and     formers, 

committee   report 

Forging   press,    steam    hydraulic 

Grinder     for     milling    cutters,     reamers 

and   drills    

■  Grinder   for   pattern   makers 

Hack   saw,    high    speed 

Hot  saw  and  expander  for  tubes 

Hydraulic    press    

Lathe,    18    in.    Mueller 

Lathe,  heavy  duty,  Lodge  &  Shipley... 
■, .Lathe,     journal     turning,     Niles-Bement- 

Pond    Co 

Lathe,  relieving  attachment  for 

List   of,   for  boiler  tube   department.... 
Metal   saw   and   rotary   planer.  ...-#....  . 

■.'.■■;■  Motor  application  to  old  tools.....' 

/•■.  'Pipe   threading   and   nipple   machine.... 
■'.'.■.Planer,    frog   and   switch,    Cincinnati... 

;  ;      Planer,    rotary    '. 

'^;.  Press   for  shearing  and 'riveting  coupler 

"  T        yokes    

Radial   drill   as   a   boring  machine 


625* 
277* 
152* 
376* 
648* 

204* 
376* 

167 
598* 

259* 

373* 
208* 

446* 
1451* 

601* 
487* 
649* 
360» 
72* 
S93» 
322» 

2S8» 
488* 
358* 
650» 
322* 
206* 
597* 
433* 

486* 

322* 


Machine'  Toob  (continued).  | 

Rolls  for   reclaiming   scrap^  iron,_  Ajax. . 
Safe  end  mSdiine,   McGrath . . .  .V. . , ... .. 

Shaper    knee    support j^  .....  ., 

Shaper   motion,    discussion    of   quick    Re- 
turn  crank    

Shaper,   24   in.   Gould  &   Eberhardt 

Tube  -welder,    Har*.  •...., ' 

^    Wheel  press,  6©0  ton,  car » 

Wood    working,    analysis    of,    by    L.    R. 

Porneroy 

Maier,    Citas.,    eliminating    engine    failures.. 

Mail,    amount    franked 

-Mail    tubes,    prtuniatic.    in    New    York...... 

\rain   rod,  solid  end,  C.   &  N.  W 

Maintenance  of   freight  cars 

Maintenance  of  locomotive  boilers,  by   W*l-, 

ter   R.   lledeman 

Malay    States    railway,    e<iuipmcnt 

Mallet    locomotives    for    yard    service 

Mallet   locomotives,    maintaining.    New    York 

Central      .....'. 331$, 

Mallet   locomotive    (see   Locomotive).        * 

Mallets,    terminal    care   of 

Mann,.  Francis  P.,  aspirator  for  coach  clean- 
ing  

Manufacturing    in    the    L'nited    States. 

Markel,    Chas.,   countersinking   reamers 

Markel,   Chas.,   kfyways,   laying   out    for   ec- 
centrics  

Markel,   Chas.,   locomotive   shop  kinks 

Markel,   Chas.,   reamer   for  ball  joints 

Markel,    C  has.,    repairing   boiler  check   valve. 

Markel,    Chas.,   tire   mandrel 

Masscchusetts,  new    railway  bill   signed 

Master   Blacksmiths'   Association   (see   Black- 
smiths'   .Association). 
Master      Boiler      Makers'      .Association      (sec 
Boiler   Makers'   .Association). 

Master  Car  Builders*  Association^ 

Committees   for    1913 

Defect    cards,    restoration    of 

Dues     

Early   meetings   of 

Exhibitors,    list    of 

Ofljicers    and,  committees,    1912 

Past    presidents,    list    of 

Prtsident's   address    

Program   at    1912    convention 

Registration    1276,    1319,    1389. 

Rate   on    repair   material   changed 

Reports  and  discussion  on: 

Brake    shoes,   test   of 

Car  shop  apprentices,  by  I.   S.   IJown- 
ing     

Car    wheels     

,     ■      Capacity   marking   of  cars 

Constitution,    revision    of 

Coupler  and  draft  equipment 

Damage  to  freight  cars  by  unloading 
machines      

Overhead    inspection    of    box    cars.... 

Prices   for   labor  and   material 

Rules    for    loading    materials 

Rules  of  interchange,   revision  of.... 

Specifications    for     freight     car    truck 
.  '■■  .  sides    and    bolsters 

Springs  for  freight  car  trucks 

Standards  and  recommended  practice, 
revision    of    

Tank    cars    

Train   brake  and  signal   equipment... 

Train    lighting     

Train  pipe  and  connections  for  steam 

Rules   on   St.   Louis  terminal   lines 

Secretary's    report    

Stuart,    .A.,    address   of 

Treasurer's    report    .-w»>». 

Master  Mechanics'  Association. 

C\)mmittees    for     1913 

Election    of    oflicers.  . .  .^ 

Honorary    members    elected 1471, 

Officers   and   committees,    1912 

Past    presidents,    list    of 

President's   address    

Program    of    1912   convention 

Registration     1444.    1474, 

Reports  and  discussion  on: 

Advisory,    technical    

Boilers,  design,  construction  and  in- 
spection   of    

Contour  of  tires 

Consolidation     

Flange    lubrication    

Headlights,  minimum  requirements  for 

Increased  power  obtained  by  super- 
heater      

Main    and    side    rods 

Maintenance  of  superheater  locomo- 
s       .  tives     

Mechanical    stokers     

Safety   valves    

Standardization   of  tinware 

Steel    tires 

Secretary's   report 

Treasurer's   report 

Master    Painters'   Association    (see   Painters' 
Association). 

Material,  conservation   of,   prize  article 

McBain,    D.   R.,   reducing  locomotive   smoke 
McConway   &   "Torley,   coupler 


-S44» 

43» 
597(» 
360* 
143* 

509 
149 
628t 
65  2 1 

478*1 
12981 

«9*. 

639t 

387i 

335» 

14311' 

434* 
530t 

417 

261* 
118» 
116« 

624* 
413* 
324t 


548 
15St 
1302 
12661 
1289 
1267 
1529 
1300 
1267 
141S 
325t 

1309* 

1401* 

1312* 

1413 

1302 

1383* 

1376» 

I378" 

1373 

1374* 

1371* 

1412 
1385* 

1304 
1407 
1308* 
1386 
1404* 
265t 
1302 
1300 


548 
1526  : 
1527 
1458 
1529 
1460 
1432 
1504 

1463 

1487* 

1497« 

1487 

1513* 

1518 

1499 
1467« 

1518 

1463 

1468* 

1518 

ISOl 

14«3 


117 

583« 
1325* 
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•  Illustrated   article;     |  editorials 


^i::^ 


Mil 
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pro- 


McCord    .Nfamifacluring    Co.,    air    hose 

ttctor 1529' 

McCord      Manufacturing     Co.,      deck     sash 

r.-itchet    1509' 

McCord    Manufacturing   Co.,    weather   strip.    1453* 
McCord   &   Co.,    machine    for  testing  journal 

friction     1430* 

McCord  S:   Co.,   jircssure  on  journal   bearing 

wedges     1280t 

-McKwcii    r>rothcr>,    shaft    coupling 651* 

McCiill,    Samuel,    shop    kinks 643* 

McC.iniiis,    C.    P.,    the   job    behind   the   clean- 
ing  date    315 

Mctirawllill      I'.ook     t'o.,     sales     agent     for 

Haihitiy    .Igf    (inccttc    books 155t 

Mcintosh,    .1.    I'".,    member    \  ictorian    oriler..       146t 
McKeen    .Motor    Car    Co.,    ships   cars   to    .\us- 

tralia 49t 

McSweeny,    J.    T.,    report    on    shop   efficiency      454 
department    crafts,    organization 


Mumiting  air  brake  hose 217J 


b)coniotive 
employees 


hrmg 
with., 
refrigerator  car 


sttel   postal   car   connnittee. 


Car    l'"oremen" 
Society 


Mechanica 

propo-ed 

Meeting  of 

Meetings. 

.\ii     iiiake    .\ssociation,    annual    coiivcn- 

I  tion     

Air      Itrake      .\ssociation      program      and 

drite    for   convention    

.\nicrican  Society  for  Testing  Materials, 

pafiers   at    New    York   convention..... 

.\nierican    Society    of    .Medianical    Kngi- 

luers      ■ 4y-'. 

.\nierican    Supply    &    .Machinery    Manu- 
facturers'    .\ssociation 

Associations,    regular   meetings. 

iTanaili.-m    Northern     Railway    Club 

Cana<lian     Railway    Club 99.    156, 

Central     Railway    Club .99.    Jl  I. 

Chicago    Car    Foremen's    .\ssociatitin 
Chief    Car    Inspector    & 

.\ssociati'in     

Cleveland    Kngineering 
C'o-()])erative    Safety    Congress 

Fuel    .\ssociatioii    ....99,    157, 

Cencral    Foremen's   .\ssociation,   conven- 
tion      :■'"''  c 

C.enerat    Foremen's    .\ssociation,    list    of 

reports      

Illuminating    Kngineering    Society,    con- 
vention      V  ■  ■  ■  ■  ■ 

International     .Xssociation     for  •  Testntg 

Material    i-^' 

International    Congress    of    Kngineers.  .  . 
International     Railway     Congress,     1915 

meeting     .-  • 

International    Safety    Congress,    commit- 
tee   from    .\merica    

Master     I'.lacksmiths'     Association,     con- 
vention      

Master    IJoiler    Makers'   .\ssociation,  con- 
vention      ',%■-,' 

Master    Painters'    .\ssociation 157, 

National    .\ssociation    of   Manufacturers, 

meeting    of    .  .  .  .  ; ,••.••/■■■ 

''■  National  Council  for  Industri.nl  Safety. 
National  Machine  Tool  UuiUlcrs'  .Asso- 
ciation       •  • 54/, 

New    Kngland    Railway    Club 99, 

New    York    Railroad   Club, 

100,    156,    49J.    547, 

Northern    Railway   Club 

Railroad    Club    meetings......... 

Railway    I'usiness    .\ssociation    dnmer.  . 
Railway    Storekeepers'    .Association,    con- 
vention      ,'  '  \'  '  '  ' 

Railway     Supply     Manufacturers      .\sso- 

ciation     '^• 

Railroad  Y.   M.  C.   .\.  Conference,  meet- 
ing     

Richmon<l     Railroad    Club 

St.     I.ouis     Railway    Club ■•. 

Southern   X-   Siuthwestern   Railroad  Club 
Tool    Foremen's   .\ssoeiation.   convention 

■    Western    Canada    Railway    Club 

Western    Railway   Club...  100.    325,   547. 

Metal   cutting  machine,   high    speed 

Mexican    railways,    protest    to. 

Mexican    wav   of   handling   strikes 

Micrometer  boring  tools  for  car  wheels.... 
Michigan  Railway  Commission  rate  rulings 
Midvale    Steel    Co..     v-ift    to     University     of 

Illinois     •  • 

Milling  cutters  and  reamers,  by  A.  R.  Davis 

Miners    agree    on    wage    rates 

Mirror  for  inst)ectinK  side  bearing  motion.. 
Missouri,  Kansas  &  Texas,  safety  committees 
Missouri  Pacific  transfers  hospital  and  funds 

to  employees    

Missouri    Pacific-Iron    Mountain    system,    an- 
nual   i)asses    for    faithful    service 

Mis.souri     Pacific,    hosjiital    system    for    em- 
ployees          ''^O 

Molds    for   casting   hub   liners. 345* 

Mollis   for    metallic    packing   rings 148* 

Motive   i)Ower   department   organization,    Illi- 
nois   Central    H9* 

Motor  application  to  machine  tools 322 

Motor   api)lication   to   punch   and   shear 651* 

Motor   omnibuses    for    London '  562t 

Mounce,  R.   S.,   Baker  locomotive  valve  gear     575* 

Mounce,   R.   .S.,   card  index,  a  simple 140* 

Mounce.   R.   S.,  manufacture  of  brake   beam 

hangers     625* 


209t 

155t 


266 

99 

156 

603 

99 
267 
325 
603 
492 
603 

548 
602 
547 
266 

398* 

210 

492 

547 
99 

382 

156 

444 

267 
■436 

326 
603 

603 
156 

603 
547 
266 
603 

266 

1447 

603 
211 
547 
603 
427 
99 
603 
540* 
265t 
489t 
542* 
209t 

6521 
422* 
324t 
200* 
209t 

601t 

32St 


Moving  pictures  to  teach 
Moving  pictures,  training 
Mudge,   Iturton   W.,  &  Co., 

tloor    fixtures    

Mueller    Machine    Tool    Co.,    lathe.    18    in... 
Murphy    K(iuipnient    Co.,    rolled    stetl    truck 

side    frames    375* 


.'95 
1484i 

139* 
593* 


Nashville 


N 

&     St.     I.ouis,     im- 
St.  Louis,  loconio- 


73* 
141* 


,    Chattanooga 
proved    shop   practice... 

Nashville,  Chattani.oga  & 

ti\e,    4-6-2    type    

Nash\ille,   Chattanooga   &   St.   Louis,   locomo- 
tive   painting    136 

.Nathan    .Manutacturing   Co.,   injector 1508* 

Nathan     Manufacturing    Co.,     Klinger     water 
ga^e    1450 

Nati.  nal     draphite      Lubricator     Co.,     lubri- 
cator            648' 

.National   Machinery  Co.,  automatic  feed  for 

holt    heatler     376* 

.National    Malleable   Castings   Co.,    brake    fit- 
tings     1426* 

.New   Kngland   Railroad  Club   (see  Meetings). 

.New     Jersey     railroad    valuation 594t 

New     Shops    (see    .Shops,    New). 

.New    York  Central   Lines,  46  ft.  gondola  car   1286* 

New     York    C"entral    Lines,    maintaining    Mal- 
let   locomotives    

New     York     Central     Lines,     Oswego    shops, 
kinks    from     

.New    York    Central    Lines,    repairing    driving 
bo\es    

New     York    Central    Lines,    shop    scheduling 
arid    routing   system 

>;cw    York,    Chicago    &    St.    Louis,    veterans 
meet     

-New    York,  New  Haven  &  Hartford,  electric 
li  comotives     

-New    York    Railroad  Club    (see    Meetings). 

New     York,    Susipiehanna    S:    Western,    shop 
safeguards     

New    York.    Westchester   &    Boston    Railway, 
all-steel     ears     

News  section  started  in   .biicncan   liiigiiiccr 

-Newton   M;ichine  Tool  Works,  rotary   planer 

.NiclioKon,    William,    report   on   case   harden- 


335* 

22i' 

429* 

539 

546t 

363* 

482* 

238* 

11 
433* 


M.g      

Niles-l!ement-Pond   Co.,   lathe,   journal    turn- 

iig    

Niles-lSemcnt-l'ond  Co.,  wheel  press,  600  ton 
Northern  I'aeilk-,  glass  engine  ntnnbeis.... 
.Norton  (liii.ding  Co.,  axle  grinding  machine 
.Norl'nlk    v^-     Western      orders      more      .Street 

stciUer^    •  •  . 

.Norfolk  vS:  Western,  paint  storeroom  practice 
.Northern    Railroad   Club   (see   Meetings). 

Nozzle,   rtctargidar.    Lake   Shore 

.Nozzles,    v.iriable    exhaust 

Numbers,  new  headlight  aiul  car.  Can.  Pac. 
Nut    facing   machine,   attachment    for 


446 

258* 
143* 
321* 
152* 

608 
192* 

583* 
578 
432* 
346" 


.Xntioch     &: 


o 

Kastern, 


locomotive, 

c' 


1528* 
198* 
1415 
1297* 
1526 
410 

197' 
78t 
27* 

344* 


Oakland. 

elictric      

Observation   platform  enclosed,    I. 
Otltictrs  of    .M.    C.    I!.    .\ssn.,   election   of.... 
Olhcers,    .M.    C.    I!.    .\ssn.,    candidates    for... 
Officers,    Master    .Mechanics'   .\ssn.,   election. 

Ogdtn.  T.   IL,  reclaiming  of  scrap 

Oil    burner,    portable,    for    heating    cylinders, 

C  an.     Pac 

(Jil,   locomotive   fuel   in    Russia 

Oil   replaced   by    water  gas   for  shop   furnaces 

Oil    ti>rch,    portable 

Oil   and   waste,   report  on 310 

Ore    car,    self-clearing 319* 

Ore  car,    70   ton    1398* 

Organiz.ition,    mechanical    department IIOS 

Organization,     mechanical     department,     Illi- 
nois   Central 119* 

Organization  and  operation  of  enginehouses, 

by    Krnest   C"ordeal    .  : 221 

Osmer,    .1.    K.,    rod   brasses 26* 

Osmcr,    L    K.,    piston    design 42* 

Osmer,   ).    S.,   blow-off   valve 485* 

Otto,    Henry,  standardization   of  carbon   tool 

steel    425 

Overhead  inspection  of  box  cars,  report  and 

discussion    of    1378 

Oxv-acetvlenc  cutting  and  welding,  by  J.  .\. 

Warfei     256 

Oxy-acetylene     welding,     report     at      P.lack- 

smiths'    convention     453 


Pacific  fruit  express  refrigerator  car 491 

Packing,    metallic,   chuck    for    facing 346* 

Packing,    metallic,    molds    for 148* 

Packing   ring,   facing  chuck 645* 

Paddach,    C.    E.,    machining    valve    packing 

rings     116* 

Paint  and  varnish,  by  Walther  Riildle 179 

Paint  brush  storage,  by   IL  M.   Baxter 

Paint  brushes,  rack  for  holding,  G.  T 

Paint   mixing,    N.    &   W.    Rv 

Paint    shop,    C.    C.    C.    &    St.    L.,    at    Beech 

Cirove,    Ind 


307" 

585* 
192* 


173* 


Page    numbers    under    1,000    refer    to 
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Paint  shop  kinks,  by  T.  J.  Hutchinson,  G.  T.  585" 

Paint  shop  kinks,   by   .\.  Ci.   Pancost 25' 

Paint    shop    practice,    locomotive    painting...  136 

Paint    shop,    storeroom    for    paii.t    brushes...  307' 

Paint  storeroom    practice,    N.    &    W 192' 

Paints,   test    of,    report   on 531 

Paint    testing    bureau 499J 

Painter   foremen,   ((ualification   of,    report   on  536 

Painters'    .Nssociation     500; 

Panama    Canal    toll 621  ■• 

Painters'  Association,  Convention. 

Car,   exterior   passenger,    painting 535 

Care    of   steel    passenger   car    roofs 535 

Concrete    car    tloors 533 

Election    of    officers ,.  . .  538 

Freight    car    roofs 537 

Interior    car    renovators 532 

Interior   passenger   car   painting 535 

.Maintenance  of  steel  cars 531 

Maintenance    of    steel    and    wooden    i)as- 

scnger   cars    536 

Qualifications    for   a    foreman    pair.ter...  536 
Removing    paint    from    locomotive    jack- 
ets      ; 534 

Stains,   removing  from  natural   finish...  536 

Test    of    paint    531 

\'estibule    end    finish 532 

Painting  freight  cars,  by  T.  J.   Hutchinson.  21 
Painting     steel     passenger     cars,     by     J.     W. 

I.awrie    S94 

Pancost.   .\.  Ci.,  shop  kinks 25* 

Parcel    post    ^i> 

Parker    II.    IL    Caille,    feed    water    heater....  538* 
Park.   W.    L.,   address  at  General   Foremen's 

convention      396 

Parlor   cars   (see   Cars). 

I'assen>;er    car    lijihting    (see    Car.    lighting). 

Passenger  traffic  in   United  States 518+ 

Passen(;er    trains,    speed    of    limited     on     P. 

R.    R 546t 

Pattern     makers'    grinder 487* 

Patterson    &    Allen    Engineering   Co.,    spiral 

stayb(  It 308* 

Pearce.    11.    C.,    report    on    reclaiming    scrap 

material     309 

Pen.ilizTtion    clause,    elimination    of.    Master 

Car    liuililcrs"    .\ssn 546t 

Penn     freight    car    coupler ••-.  1325* 

Pennsylvania  Railroad.  - 

-Accident    prevention    262* 

Boiler     sho  >     apprentices 281 

Box    for   dirty    waste 338* 

C^-irs,    freight,    steel    frame 502* 

Car,    dining,    without   vestibule 378* 

Compiles  statistics  on  injuries  to  em- 
ployees       602+ 

Dynamometer    car    given    away 155t 

Extent    of   relief   benefits 210t 

Expenditures    account    trespassing 490 

Fires  on   property  of 2091 

F'lange    lubricator     96* 

Injuries    to    employees    reduced 98+ 

Inspection    trip    for    engineers 45  + 

Lectures  on  first  aid 265t 

Locomotives    ec|uipped    with    fire    pumps.  546+ 

I.()comotive.    2-8-8-2   type,    experimental.  150* 

Number  of  men  on  car  i-epairs 600+ 

Number    of    men    on    locomotive    repairs.  598+ 

Passenger    train    si)eed    limit 546+ 

Pavs  men   for  ideas 98+ 

Relief    Dept.,    $34,000,000    distributed..  601  + 

Safety     "Mon't"    book 652+ 

Sand    dryer    338* 

Shop    improvements    at     Buffalo 83* 

Shop    kinks     639* 

Shop    kii.ks   in    locomotive   shop 132* 

Steel     passeiifier    car    eipiipment     on....  621  + 

Svstem   reports   of   relief   de|)artment. . .  490 

Tire    truck    338* 

Trespassing    greatly    reduced 97t 

Wages   and   earnings 381 

Pere    Manpiette    re<luces   time    in    shops 155+ 

Pere    .Mar<|uette.    motor   application    to    punch 

and    shear     651* 

Permanent  Mfrs.  F^xhibit,  0|>ened  in  Chicago  209+ 

Personals. 

Adams,    Harry,   .San   .\ntonio  &  .\ransas 

Pass.   Houston,   Texas 606 

.Adams.    I.    W.,    Baltimore    &    Ohio,    Mt, 

Clare,  "Md 606 

Aikens,  Berton  .\llen,  Michigan  Cen- 
tral.   Detroit,    Mich 437 

Airhart,  N.  S.,  Rock  Island,  Cedar  Rap- 
ids,   Iowa    606 

.•\lexander,    G.    W.,    Central    of   Georgia, 

Savannah.    Ga 495 

.Allen,    Henry,    Canatlian    Pacific 492 

Allison,    W.     E.,     Norfolk    &    Western, 

West    Roanoke,    A'a 269 

Ahiuist,     I'.,      Pere     Marquette,     Grand 

Rapids,     Mich 655 

Andrus,     J.     T.,     Oregon-Washington, 

Spokane,   Wash 47 

Anker,    W.    O.,      Rock     Island,      Valley 

Junction,   la 550 

Appleby,  J.  W.,  San  .Antonio  &  -Aran- 
sas  Pass,   Corpus   Christi,   Tex 606 

.Armstrong,    J.    G.,    Southern     Railway, 

Memphis,  iTenn 494 

.Armstrong,  S.  T.,  Tnernational  &  Great 

Northern,   Palestine,  Tex 47 

Age    Gasette.      'Illustrated    article;     5  editorial; 
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Personals  (continued). 

ArnoUl,  H.  1'.,  Kock  IslanJ,  Kl  Dora- 
do.  Ark 654 

Ashcroft,   James,   Grand   Trunk   Pacific.      549 

Asher.    .\."  II.,    Denver    &    Rio    Grande, 

l.elida,    Colo •• .      213 

Asliman,  C.  W.,  Kock  Island,  Cedar 
Rapids,    la •  •  •. •*" 

Ayers,  .\.  K.,  New  York  Central  Lines, 
Chicago,    111 .•,•■•;••■      - 


Babcock,   .\.   11.,   Southern   Pacific  Com 
I)any.    San    Fraticisco,   Cal.^ 


492 
549 


r.aker.  Ceo.   II.,  Chicago  &   .Mton 

IJaldwin,    C.     D.,     ISannur    &    .\roostook, 

.Milo    lunction,    .Mc- 655 

r.auers,  "C.    A..    M.    .S.    V.   &    S.    .S.    .M.. 

Stevens     I'oint.    Wis 437 

IJauni,    I'.    K.,    Denver    &    Rio    Grande, 

Salida,    Colo -69 

Baumhush.   .\.   J.,   New   York  Central..     492 
r.aumgardner.    F.    M..    Illinois    Cer.tral. 

Clinton.     Ill 157 

I'.ariics.    losluia    1!.,   obituary -14 

I'.aithill."     lohn      I).,      Illinois     Central, 

Mounds,"  111 •'94 

ISafhie.    I.,  Canadian   Pacific,  Craiibrook, 

1!.   C." ■»94 

liccker,    E.,    E^camba,    Mich 604 

Heiber,   John,  Santa   Fe,   Richmond,  Cal.     494 
lieland, 'li.    A.,    St.    Louis   &   San    Fran- 

ci>c<),    IJiiiningham,    .Ma 3 Jo 

P.clcher.    G.    A.,     Santa     Fe,     Deining, 

N.    M 606 

Kelt,     Raymond  •  F..,    Gulf,    Colorado    & 

Santa   Fe,   Galveston,   Tex 604 

llcnder.     J.      IL,      Denver,      Laramie    & 

Northwi'^tirn.  I'tah  Junction,  Colo..  604 
I'.enedict.  K..  Santa  Fe,  Hakersfield,  Cal.  550 
Iterzies.  lohn.  Kock  Island,  Chicago.  111.  549 
r.crtram.'T.  S.,  Canadian  Pacific,  Moose 

Jaw,   Sask 3.'7 

I!ertram,    T..     Canailian     Pacific,    Revel- 

sti.ke,   li.  C 606 

IJcvellc,    I.  C,  El   Paso  &  Southwestern, 

El   Pas'o,   Tex -137 

liever,     ().     S.,     )r.,     Kock     Island,     Chi- 
cago.   111.     ...'. 157 

r.ic-er,     )oe,    St.    Louis    Southwestern, 

Tvler,"Te.x 494 

r.irch,   A.    v..    Minneapolis,   St.    I'aul   i\ 

Sault     Ste     Marie 654 

I'.lack.     .\.     \V.,     Grand    Trunk,    C<  teau 

lunction.    <  )ue 605 

I'.lack.    K.    L.,   Norfolk   &   Western,   Col- 

himhus.   () -'69 

r.lackburii,     lolm.     New     Y'ork    Central, 

Depew.   N.'  Y 47 

r.l.ike.   VV.   C,    Mobile  &  Ohio,  Jackson. 

Tenn 103 

I'.o-s.  C.  E.,  Fort  Worth  &  Rio  Grande, 

Ilig     Springs,    Tex 100 

P.owilen.   J.    F.,    IJaltiinore   &   Ohio,    Gar- 

ratt,    In"d 48 

liowers.   (has.,    M,   St.   P.   &   S.    S.    M., 

Fond    du    Lac.    Wis 1 59 

I'.ovdtn.  Joseph   .\.,   Erie,  Cleveland 101 

r,r.ilev,   L.    L.,   Rock   Island,   Cedar   Rap- 
ids,' la 494 

Uranton,     John     W.,     Illinois     Central, 

Centralia,    111 493 

r.rendel.  J.   P.,   Southern  Pacific,   Sacra- 
mento,  Cal 550 

Rrennaii,     E.     L.     Buffalo.     Rochester    & 

Pittsburgh,    bu    r.ois.    Pa 549 

r>rennan,   John   C.,   New   York   Central.     436 

Hiewer,  J.' W.,   lialtimore   &  Ohio 550 

I'ronner.    E.    D.,    Jlichigan   Central.    De- 

triot,    Mich 326 

Brown,  A.,  Canadian  Pacific,  Fort  Will- 
iam,  Ont 605 

Brown.    Chas.,    Canadian    Pacific,    North 

Ben.l.    U.    C 605 

Brown,    R.    W.,   Cincinnati,   Hamilton    & 

Dayton,   Indianapolis.  Tnd 605 

Brown,    Samuel,    obituary _.  . .      48 

Brown,   T.    L.,   Norfolk  &  Western,   Ke- 

nora,   W.    Va 269 

Buck.   W.    F..   obituary 103 

I'uckler,   W.   S.,   Southern   Pacific,    Sac- 
ramento,   Cal 550 

Bull,   G.    W.,   Canadian    Pacific,   Eastern 

Lines     159 

Burch.    T.    J.,   Norfolk   &   Western 327 

Burdick.   E.    1...   Santa   Fe 492 

Burg.  Alfred,  Lake  Shore,  ButTalo.  N.  Y.        47 
Burgis,     E.     W.,     New     Orleans     So.     & 

Grand  Isle,   .\lgiers.   La 157 

Burgoyne,   C.    J.,    Pennsylvania 494 

I'.urke.   J.    .\.,    Santa    le.    C"lovis.    X.    M.      654 
Burnham.    II.    G.,    Northern    Pacific.    St. 

Paul,    Minn 492 

Burns,  T.  J.,  Michigan  Central,  Detroit, 

Mich 382 

Bussing,  G.  II.,  Mexico  North  Western, 

Madera.    Mexico    604 

Bussing.    G.    IL,   New    Orleans   &   Great 

Northern,    Boyalusa,    La 549 

Cage,   Newton,    italtimore  &   Ohio 549 

Callahan,   T.    W.,    Grer.t    Northern,    Su- 
perior,   Wis 654 

Cannon,    T.     E.,    Great    Northern.    Su- 
perior, Wis 211 

Carey.    T.    T..    Baltimore    &   Ohio    South- 
western, Washington,  Ind 382 


158 
212 
383 
605 
326 
605 
654 
604 
606 
494 
607 
606 


Personals  (continued). 

Carroll,  J.  T.,  Baltimore  &  Ohio,  Balti- 
more,   Md - 

Carroll,  W.  P.,  New  York  Central,  West 
.\lbaiiv,  N.  Y 

Carson,  F.  L.,  Chicago  Great  W'estern, 
Des  Moines,  la : .  •  • 

Carson,  F.  L.,  San  .\nt9ni0  &  .Yransas 
Pass,    Yoakum,    Te.x ., 493, 

Chaffee.  I.  M.,  New  York  Cekral,:  Mo- 
hawk   i)iv ri 

Chamberlin,  W.  .\.,  Pere  Marquette, 
Saginaw,    Mich 

Chambers.  C.  IL,  Santa  Fe,  Dodye 
Citv,    Kan 

Chandler.  R.  L.,  New  York  Central, 
New    York    

Chase,  F.  T.,  Missouri,  Kansas  &  Texas, 
Sniithville,    Tex 

Cher.otttth.    E.    G.,    Kock    Island,    Blue 

1-^lai  d.    Ill 

Clark,   F.  G.,  C.  &  N.  W.,  East  Clinton, 

111 

Clark.  G.  W.,  Grand  Trunk,  St.  Lam- 
bert,   t  )ue 

Clewer.    fl..    Rock    Island,    Chicago 654* 

Clou<l,    B.    F.,    Rock    Island,    Wilburton, 

Okla .' 605 

Cldugh,    J.    A.,    Southwestern    Kailwav, 

.\i  Cher  City,  Tex , 493 

Coddington,   11.   W.,   Norfolk  &   WtMern      326 
Coleman,   W.   J.,   Canadian    Pacific,   Cal- 
gary,    Alberta      213 

Coles,    F.    L.,    Rock    Island^^  Herington, 

Kan 

Ci;niflf,  P..  Baltimore  &  Ohio,  Mt.  Clare, 

Baltimore.   Md 

Connors,   Luke,  Lake   Shore  &  Michigan 

Southern,   .\shtabula,   O 

Cook,   J.    R.,   Santa   Fe,   Clovis.   N.    M.. 
Copp,  C".   E.,   Boston   &  Maine.   Concord, 

N.    II 

Corbett.     W.     IL,     Michigan     Central, 

Michigan   City,   Mich 

:    Corkran,    C.     C.,    Chesapeake    &    Ohio, 

Richmond,    \  a 

Cosgrove,  J.  T..  Baltimore  &  Ohio.  Ben- 
wood,    W.    Va 

Costello,  J.   D.,   Santa  Fe,  Clovis,  N.  M. 
Costello,    P.    L,    Santa    Fe,    Las    N'egas, 

N.    M.  ■ 

Costello,    Patrick,    Santa   Fe,    La  Junta, 

Colo 

Coxedge,  J.  .\.,  Santa  Fe,  .\lbuquerque, 

N.    M 

Craig,    lames,   Boston  &   Maine,   Boston, 

Mass! 

Crandall,     W.     J.,     New    York    Central, 

Rochester,   N.   Y 211 

Crew,  A.  L.,  Santa  Fe,  San  Bernardino, 

Cal 436 

Crofton,   R.   .\.,   Houston,   East  &  West 

Texas,    Houston,    Tex 157 

Crosbv,    W.     F.,    Central    Vermont,    St. 

-Mbaiis,    Vt 

Cross,  C.  W.,  New  York  Central  Lines, 

Chicago,    ill 

Crouch,  J.  W.,  .St.  Louis  &  San  Fran- 
cisco,   Springfield,    Mo 

CuiiditT,    L.    E.,    Denver   &   Rio   Grande. 

Cuchara  Jc,   Colo 213 

Cunniiigliam,    1).    W.,    Missouri    Pacific, 

Little    Kork.    .\rk 437 

Curtain,   IL  C.,  Santa  Fe,   Barstow,  Cal.     437 
Darlow,  .\.  M.,  Buffalo  &  Susquehanna, 

Galeton.    Pa 269 

Davies.    II.    W.,    Norfolk    &    Southern, 

Norfolk,    Va 159 

Davies,     B.     L.,     Chesapeake     &     Ohio, 

Hammond.    Ind 494 

Davis,    J.    II. ,    Santa    Fe,    Albuquerque, 

N.    M 213 

Davis,  W.  L.,  Santa  Fe,  Chicago,  111...      382 
Davis.  W.   T..  Chicago  &  -Mton,   Bloom- 

ington.     Ill 655 

Davis,    William    Linn,    Santa    Fe,    Cha- 

nute,   Kan 494 

Dtlacy.  .Martin,  Chicago  &  North  West- 
ern.   East  Clinton,   111 655 

Delaney,    S.    J.,      New      York     Central. 

West    .\lbany,    N.    Y 211 

Delmiiia,  1).  L..  111.  Cent.,  Springfield,  III.     655 

Derby,    William    A.,    obituary 495 

Dillon  S.  L,  Trenton  Terminal  Division, 

P.   R.   R.,  Camden,  N.  J 492 

Dillon,     S.     J.,     Pennsylvania,     Camden, 

N.    J 549 

Doig.    J.    A.,     Canadian     Pacific,     Red 

Deer,    .\lberta    213 

Douglas,     Chas.     H.,     C^entral     Vermont, 

St.  .Albans,  Vt 550 

Dovitt,   W.   L,  Rock  Island,  McFarland, 

Kan 550 

Dovle,  Tames,  obituary 48 

Drake,    I.    IL,    Santa    Fe,    Raton,   N.    M., 

550,     655 
Dressel.   W.   TL.  O.   W.   R.   &   N.,   Port- 
land,   Ore 212 

Drury,   M.   J.,   Santa  Fe,  Topeka,   Kan., 

327,     383 
Duncan.    V.    B.,   Trinity   &   Brszos   \'al- 

ley,   Teagiie,   Tex 158 

Dnm.     C.     E.,     Denver    &    Rio    Grande, 


494 
606 

47 

550 

48 

326 

492 

213 
606 

606 

494 

213 

100 


550 

48 

605 


Personals  (continued). 

Dunlop,   P.   T.,  Gulf,  Colorado  &  Santa 

Fe 100 

Dunn,    P.   T.,    Pennsylvania,    Wellsville. 

Ohio    100 

Durborrow.    Richard    N..    obituary 48* 

Durtche,  Henrv.   Erie,  Kent,  0 494 

Eddy,   W.  J.,   Rock   Island.  Chicago,   111.     212 
Etlgecombe,  Wm.   lU,  Santa  F'e,   Eastern 


Lines 


213 

550 


■n. 


Hoisington,    Kan.    ......,.,, 


266 


Egan,  C.   E.,  Missouri,  Kansas  &  Texas, 

Waco.    Tex 

Eldridge,    B.    .\.,    SanU    Fe,    Arkansas 

City,    Kan 606 

F:ilet,   H.,   Rock   Island.    Valley  Jet.,   la.       47 
Elmes,    C.    C..    Texas    &    New    Orleans, 

Houston,  Tex 493 

English,      II.    .\.,     Canadian      Northern. 

Winnipeg,   Man 268 

Enockson,  J.   O.,   St.    Paul,   Minneapolis 

&    Omaha,    Sioux    City,    la 493 

Erskine,     W.     II. ,     Minneapolis     &     St. 

Louis,    Cedar    Lake,    Minn 157 

Evans,   G.   L,   Canadian    Pacific,    .\ngus. 

Montreal.   (Jne 550 

Fairlie,    F.     .V.    Nitrate    Railway,    Ltd., 

Iquiiiue.  Chile 492 

Farley,  J.   .\.,  Chesapeake  &  Ohio,  Rich- 

moiul,'  Va. 493 

Fee,  W.  J.,  Cirand  Trunk,  Lindsay,  Ont.     213 

F"ellows,    P.    S.,    Pennsvlvania,    Kenovo,  -.:.•. 

Pa 606 

Ferguson,   C.    E.,   Cirand   Trunk   Pacific.  •  • ' 

Rivers.    Man : 158  - 

Fero,    S.    J.,    (ireat    Northern,    Brecken-  <•>■. 

bridge,    Minn _ 211  •."-■' 

Fillmore.    .\.    L..    Minnearolis.   St.    Paal  ;-.!';■ 

&:    SaUlt    Ste.    Marie.    Stevens    Point, 

Wis . '. 654 

Fisher,    F.    G.,    .St.    Louis    &    .San    I'ran-  _  -, 

Cisco.    ChaftVe.    Mo •.  .  .  .      655  ■,.-   -^ 

Fitz.  R.  A..  Lake  Shore,  Nottingham.  O.    ^SSO  .    ..     / 

Fitzsininions,    Edward    S.,    E%e.    (Jtevc-  ..a  •■■ 

lan4»  O 100,     1S8   "       ..'   .■ 

Fitzsimmons,    T.    E.,    Central    Vermont,  |  -.-."'.;• 

St.   .Vlbans,  Vt.   ...-...,., 268  -       " r: 

Fletcher,    J.,    Rock    Island.     St.    Louis,  .<•:.     ■  - 

Mo 213  •    .-- 

Flynn.     Walter     IL,     Michigan     Central,  y  •  -  -:..-; 

.     St.    Thomas,    <^nt 327         :  _  :  O'. 

Foote.    fieorge    B.,    New    York    Central,  '' •■H' 

Cleveland,    O. 493  vrv 

I-'orsvthe,    (jeo.     B.,    Pennsylvania,    Con-  •  -     'y 

way.    Pa 605  •.;:.• 

Furies,  .\.  L,  New  York  Central,  Depew, 

N.    Y.    ■. :. 48        ;      'Vv 

Gable.    W^    IL.    M.    S.    P.   &   S.    S.   M.,  l;:/    -  '.. 

North    F'ond    <lu    Lac,    Wi<f 437  -''-■• 

Gaden,  W.   S.,  Southern   Railway,  Mem-  ■     ' ; ; 

phis,    Tenn 493" 

Ciallagher,    Hugh,    Santa    Fe,    La    Tuiita. 

Colo 654 

Garaphty,   Wm.   C,    Baltimore  &  Ohio..      211  ■■      . 

Garber,    .\.    O.,    Illinois    Central,    Padu-  '.  ■ 

cah.   Ky 326 

Gardner,   P.   L.,  Trinity  &   Brazos   Val-  ■:    '  " 

ley.    Teague.    Tex 606  '  -yt 

Genilo.     William.     Minneai>olis     &     St.  • 

Louis,   Wateitow'n,    So.    Dak 100  ^. 

Gibson,     T.    A.,    Peoria    &     Eastern,    l*r- 

hana.   111 100         -    1  -. 

Gibson,  J.    .\.,   Illinois  Traction   Svstera, 

Urb,-ina,   111. .' .' kj268         v.    ;  ■ 

Gilbert,    E.    A..    Southern    Pacific,    San  '.'V.--- 

Francisco,   Cal >. 327         ,  -    • ./:' 

Gilbert,     J.      F.,     Santa     Fe,     Wavnokc,  '•;'  - 

Okla 603      .;■^.•',: 

Gill,    Chas.    A.,   Cincinnati,    Hamilton   &  ,'^'-';: 

Dayton,   Cincinnati,  0 383  ■  .-'V; 

Ciillas|iy.    C.    I".,-  Minneapolis,    St.    Paul  ,i.' .-.• 

\-    Sault     Ste.    Marie 654         ='  ;       i 

Gillespie,     V\'.,     Central     Vermont,     St.  -,'  '.'•'. 

.\lbans,   Vt 268 

Gillespie.    W.    A.,      Frisco      Lines.     De 

Ouincv,   La 551 

Gilliland,  O.   E.,  Rock  Island,  El   Reno, 

Okla 549        /     .  :  , 

Gladson.  George,  St.  Louis  &  San  Fran- 
cisco,   FVancis,    Okla 655 

Golithon,  J.   S.,   Bellingham  Bay  &  Brit-  .  ;   ,/ 

ish   Columbia,   Bellingham.    Wash.    ...      550  _". 

Good,  G.  W.,  New  York  Central   Lines,  ^  ' 

Chicago      100  .■-.. 

Goodrich,  J.  F.,  Arizona  Eastern,  Phoe-  !/!:;; 

nix,   Ariz 382         V  ..-.  -'   ' 

Goodnow,    T.    H.,    Armour    Car    Lines,  '  .-  >£• 

Chicago 1 03  .'i..  •-  ■  - ' 

Goodnow.  T.  H.,  Chicago  &  North  West-  ;  ■:"... 

ern,   Chicago,   111 494  ..■.•'." 

Gorman,  R.  T..  Santa  Fc,  Needles.  Cal.      551 
Gossett.  C.  E.,  Minneapolis  &  St.  Louis, 

Minneapolis,    Minn 100.     158 

Gould,    J.      E.,     Raleigh,     Charlotte     &  .     -    t . 

Southern    157        "■      -  , 

Gould,     T.     R.,     Chesapeake     &     Ohio, 

Richmond,    Va 382-604 

Gouldsbarrv,    T.    C    Pittsburgh   &   Lake 

Erie,   Beaver  Falls,   Pa 494 

Graham,    .\.    H.,    St.    Louis,    San    Fran- 
cisco  &  Texas   Sherman,   Tex 100        .-.i^;    ■ 

Grame,    B.    F.,    >Ii4ineai>oli',    St.    1'.tu1   &  !.'•:'- 

Sault    Ste.    Marie.    Glenwiod.    Minn..      654         .•.---'/ 
Grant,    Thomas,    Delaware    &    Hudson, 

Watervliet,   N.   If.^y ..»....»•-..••••  •      606       .--    t--. 


Page    numbers    under    1,000    refer    to    American    Engineer;    those;    over    1,000  refer    to    the    Daily    Railway    Age    Gasette.      "Illustrated    article;     |  editorial; 
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Personals  (continued). 

Graves,     VV.     II.,     Rock     Island,     Pratt., 
Kan. 213 

Gray,    C    li.,    Pennsylvania,    lunula.    Pa.        47 

Gray,     VV.     £.,     International    &    Gnat 

Northern,    Palestine,   Tex 494 

Grimes,    L.,    Illinois    C'cniral,    Jackson, 

Tenn 100 

Grimstiaw,  F.  G.,  Pennsylvania,  Pitts- 
burg,  Pa 549 

Guess,   J.    H.,    Grand   Trunk,    Montreal, 

yue 103 

Ilahn,  II.  I..,  Santa  Fe,  .\lbu<|ueniue, 
X.   M 494 

Hair,  John,  ISaltiniore  &■  Oliio  South- 
western,   italtiniore,    Md 3J7 

Hale,  II.  II.,  Cincinnati,  Hamilton  & 
Davton     3J7 

Haley,   J.    A.,    Uellingham    Bay    &    IJrit- 

ish     Columbia,     Itellin^ham,     Wash...      3-6 

Hall,  Janjes,  Southern  Pacific,  San 
Francisco,    Cal.    .-. 605 

Hamilton,  Paul  1>.,  Santa  Fc,  La 
Junta,    Colo 606 

Hamilton,  W.  VV.,  Santa  Fe,  Shopton, 
l.i . .  .     654 

Hanchott.  S.  F.,  Kock  Island,  Esther- 
ville,    Iowa    3J7 

Hanse,  K.  C  (ieorgia  St  Florida,  Doug- 
las,   Ga 654 

Hanson,  F.  H.,  Lake  Shore,  Cleve- 
land,   Ohio    101 

Hanson,   William   IL,   Chicago  &   North 

Western,    Council     Bluffs,    la 494 

Harding,      L.      A.,     Chicago     &     North 

Western,    I5oone,    la 494 

Hartman,       G.       T.,       Copper       Range, 

Houghton,   Mich 157 

Hartough,      K.      W.,      I'erc      Maniuette, 

(Irani!     Rapids.     .Mich 655 

Hasbrouch,    F.    I".,    Chicago    &    Eastern 

Illinois,   Terre   Haute,   Ind 494 

'        Hass,    H.    .M.,    Canadian    Pacific,    East- 
ern   Lines    159 

Hassman,  L.  E.,  Illinois  Central,  Clin- 
ton,   111 100 

Hatch,  M.  C.  M.,  New  Haven,  Bos- 
ton           47 

Hatch,  M.  C.  M.,  D.  L.  &  W.,  Scran- 
ton,    Pa i27 

Hause,  E.  C,  Georgia  &  Florida, 
Douglas,    Ga 606 

Hawkins,   W.    P.,   Missouri   Pac 268 

Haves,  ().  B..  Pennsylvania,  Steulx^n- 
v'ille,    O ■ 211 

Hayward,  H.  S.,  Prtinsylvania,  Jersey 
City,   N.  J 47 

Hayward,   J.,    Canadian   Pacific,    North 

Bend,    B.    C 493 

Hayward,     W.     E.,     Canadian     Pacific, 

V'aticouver,    B.    C 606 

Hawker,  Wm.  H.,  Chicago,  St.  Paul, 
Minneapolis  &  Omaha,  Altoona, 
Wis 494 

Hedge,  G.  H.,  Canadian  Nor.,  Winni- 
peg,   Man 157 

Hegberg,  G.   L.,  Rock  Island,  Argenta, 

Ark 437 

Heidler.  T.  T.,  Norfolk  &  Western, 
Bluefield,   W.   Va 269 

Helwig,  P.  W.,  Minneapolis  &  St. 
Louis,    Minneapolis,    Minn 103 

Hendrv,    T.     VV..    Minneapolis.     St.     Paul 

&     Sauit     Ste.     Marie.     Thief     River 

I  Falls.    Minn 654 

Henry,      T.      M.,      Pennsylvania,     West 

Philadelphia,    Pa 47 

Hess,    C.    G.,   St.    Louis,    San    Francisco 

&  Texas,   Forth   Worth,  Tex 103 

High,   W.    K.,   obituary    384 

Hill,    J.     F.,'    Wheeling    &    Lake    Erie, 

Brewster,    0 605 

Hine,   Major   Charles,   Southern   Pacific 

of   Mex.,   Tucson,   .\riz 103 

Hinman,    H.    W.,    Santa    Fe,    Topeka, 

Kan 384 

Hitch,    C.    H.,    Cincinnati,    Hamilton    & 

Dayton,    Lima,   0 103 

Hoflfer,   P.    S.,   Santa   Fe.,   Shopton,    la.     213 
Hogan,     C.     II. ,     New     York     Central, 

Albany,  N.   Y 48 

Holluh,    J.     H.,     National     Railway    at 

Mexico    551 

Holtz.    David,   obituary    384 

Honaker,  F.,  St.  Louis  &  San  Fran- 
cisco,   Fort   Scott,   Kan 326 

Honaker,    H.    H.,    Frisco,    Fort    Scott, 

Kan 268 

Hood,    H.,    Cotton    Belt,   Tyler,   Tex...      606 
Hopper,      F.,      Rock      Island,      Cedar 

Rapids,    Iowa    327 

Hopper,  G.  H.,  I,ake  Shore,  Sandusky, 

;  0 550 

Hopkins,   T.   W.,   Pennsylvania,   Toledo, 

0 100 

Hoskin,        W.       J.,        Illinois       Central, 

Paducah.    Ky 327 

Houston,    C,   Nacozari   railroad,    Naco- 

zari,    Mex 326 

Howard,    W.    F.,    Santa    Fe,    Cleburne, 

Tex 606 

Hughes,     E,     P.,     Reid     Newfoundland 

Co ; 157 

Humbert,  C.  J.,  I.  &  G.  N..  Palestine, 

Tex 213 
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Hurley,    W.   J.,   New    York    Central 268 

Hutson,   Harry    M.,    Baltimore   &  Ohio, 
Grafton,    W.    Va 605 

Isaminger,     F.     A.,    Trinity     &    Brazos 

Valley,   Teague,   Tex 550 

Jackson,      J.      H.,      Canadian      Pacific, 

Regers    Pass,    1!.    C 213,     384 

Jacobs,    Henry   W.,   Santa   Fe 382 

lanu-s,     Howard,    obituar/ 656 

James,      J.      .\I.,      Pennsylvania,      Pitts- 
burgh,   Pa 47 

James,       Tohn       Moore,       Pennsylvania, 

Pittsburgh,    Pa 102* 

James,    William    H.,    Chicago    &    North 

Western,   Council    Bluffs,    la 494 

Jefferson,     .Mark,     Lehigh    Vallev,     Buf- 
falo,  N.   Y ..      494 

Johnson,    Ranee,   Santa    Fe,    Dodue   City, 
Kan 655 

Jones,    F.    L.,    Canadian    Pacific,    East- 
ern   Lines    159 

Jones,    H.    F.,    Denver   &    Rio    Grande, 
Salida,    Colo 269 

Jones,  J.    S.,   Chicago  &  Northwestern, 

Clinton,   la 606 

Jones,    R.     \.,     Canadian     Pacific,    Sas- 
katoon,   Sask 493 

Johnston,     C.     E.,     Santa     Fe,     Bakers- 

fiel.l,    Cal 606 

Johnson,     G.      E.,     Santa     Fe,     Gallup, 
N.    M 551 

Johnson,   L.   R.,  Canadiaii  Pacific,   Mont- 
real,    Oue 436 

Johnston,    W.     O.,     Rock    Island,    Valley 
Junction.     In 655 

Johnson,    Ranee,    Santa    Fe,    La    Junta, 
Colo J- 551 

Johnston,    J.    T.,    Santa    Fe,    Los    An- 
geles,  Cal 604 

Johnston,     W.     D.,     International     and 
Great    Northern 436 

Kapp,  J.   B.,   Pennsylvania,   Philadelphia        47 

Kapp,-   J.    B.,    Pennsylvania,    Oil    Citv, 
Pa 268 

Karter,    A.    H.,    St.    Louis    Southwest- 
ern,   Pine    Bluff,    Ark 606 

Kass,    P.,    Rock    Island,    Chicago 269 

Kaufman,    II. ,    Santa    Fe,    San    Bernar- 
dina,    Cal 213 

Keating,     W.     E.,     Rock     Island.     Ar- 
genta,  Ark 213 

Kellogg,      W.      L.,      Pere      Marquette, 

Wyoming,    Mich 604 

Kcllv,    T.    P.,    Canadian    Pacific,    Field, 
B.'  C." 327 

Kempf,     Ceo.     P..     Chicago,     Milwaukee 
&   St.    Paul,   Milwaukee.   Wis 604 

Kendig,     R.     B.,    New    York    Central, 
New    York    211 

Kendrick.   J.    P.,    Ruflfalo,    Rochester   & 
Pittsburgh,    Punxsutawncv,    Pa 550 

Kenzel,  C.   H.,   Elgin,  Joliet'  &   Eastern, 
Chicago,   111 103 

Kesterson,   A.,    St.    Louis   &   San   Fran- 
cisco,     Springfield,      Mo 60S 

Keswich,    H.     \.,    Canadian     Pacific...     384 

Kilfovle,    T.    M.,    St.    Louis    Southwest- 
ern,    Tyler,     Tex 494 

Kilpatrick,    J.     B.,    Rock     Island,     Des 
Moines,    la 437 

Kilpatrick,    J.    B.,    Rock    Island,    Des 

Moines,     la 211 

Kilpatrick.   J.    B.,   Rock   Island,   Daven- 
port,* la 268 

King,      George,      Rock      Island,      Pratt, 
Kan 605 

Kline,     W.     A.,     Central     of    Georgia, 

Columbus,    Ga 493 

Klunder,    T.    TL,    Rock    Island,    Valley 
Junction,    la 550 

Koester.    H.   J..   Virginia   Southwestern, 

Bristol.     Va.-Tenn 103 

Kroft,    Chas.,    Santa    Fe,    Wellington, 

Kan 606 

Kuhns,    T.    C,   Illinois   Central,   Chicago      103 
Kuhns,  J.   Z.,  Santa  Fe.  Clovis,   N.   M.     551 
Kuhlke.     F.     W.,     Charleston    &    West- 
ern   Carolina    213 

Kvle,    J.,     Canadian     Nor.,     Edmonton, 

Alberta     157 

La  Belle,  S.,  Rock  Island,  Eldon,  Mo.  213 
Ladd,    W.    R.,    O.    W.    R.    &    N.    Co., 

Portland,    Ore 211 

Laizure.  L.  R.,  Erie.  Hornell,  N.  Y...  100 
Lally,  T.  F.,  Lake  Shore,  Elyria,  O...  103 
Lalo'r,    J.    Q.,    Union    Pacific,    Denver, 

Colo 47 

Lamars,    W.    S.,    Santa    Fe,    Newton, 

Kan 213 

Langton,     C.     E.,     Marshall     &     East 

Texas     _.  . .      550 

Langton,     George,     Texas     &     Pacific, 

Marshall,   Texas    211 

Latham,     I.,     Nevada    &   Copper     Belt, 

Mason,   Nev 100 

Laughlin,      C.      E.,      Great      Northern, 

Grand   Forks,   N.    D 211 

Lawler,    F.    W.,    C.    C.    C.    &    St.    L., 

Brightwood,    Ind 101 

Leaton,  Robert,   Santa   Fe,  Sweetwater, 

Tex 47 

Leavette,    Frank.    O.   W.   R.    R.    &    N. 

Co.,   La   Grande,    Ore " 213 
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Leland,    W^    C,    El    Paso   &   Southwest- 
ern,  Douglas,   Ariz 494 

Leudrum,  J.  T.,  Santa  Fe,  Dodge  Citv, 

Kan .'.      213 

Lewis.    J.    D.,    Denver    &    Rio    Grande, 

Salida,    Colo 269 

Lewis,  Henry,  Santa  Fe,  Clovis,  X.  .M.  606 
Leyden,     W.     T.,     Minneapolis     &     St. 

Louis,    Marshalltown,    la 101 

Leysaht.    1...    St.    Louis    &    San    Fraiics- 

co.    Kinusville.    'lex 654 

Linck,   George  F.,  Santa  Fe,   La  Junta, 

Colo 494 

Lindeman,  C.  E.,  Santa  Fe.,  Richmond, 

Cal 551 

Lindman,     S.,     Lake     Shore,     Notting- 
ham,   0 103 

Lindman.   S.,   Lake  Shore,  Youngstown, 

O 550 

Linn,   J.   A.,    El   Paso   &   Southwestern, 

Douglas,    Ariz 494 

Linn,    F.    C,    San    .Vntonio    &    Aransas 

Pass,    Yoakum,    Texas    606 

Little.     C.     A..     Canadian      Pacific,     Red 

Deer,    Alta 493 

Lothian,    D.    B.,   Rock   Island,   Topeka, 

Kan 549 

Loux,   J.    P.,    Lehigh    Valley,    Hazleton, 

Pa 550 

Lowell,    W.    W.,    obituary    103 

Lozo,    F.,    Grand    Trunk    Pacific,    Fitz- 

hugh.   Alberta    213 

Lyddon,  J.,  Santa  Fe,  Barstow,  Cal...  269 
Lyle,  C.  P.,  St.   Louis  &  San  Francisco, 

Hugo,   Okla 384 

Lyons,    W.    B.,    Santa    Fe,    Bakersfield, 

Cal 551 

Luscombe,   J.   T.,   C.    C.    C.    &    St.    L., 

Bellefontaine,    Ohio    157-212 

Macha,     J.     H.,     Santa     Fe,     Shawnee, 

Okla 606 

Macklin.  H.  C.  Tampa  &  Xorthern. . .  .  655 
Madden,  D.  J.,  Erie,  Cleveland,  O. . . .  47 
Maine,    M.    X.,    Chicago,    Milwaukee   & 

Puget    Sound,    obituary    327 

Majors,     G.      F.,      Rock     Island,      Rock 

Island,     HI 654 

Mallov.    M.    .\..    obituary 656 

Mansfield,   Z.   B.,   Rock   Island    605 

Mann,  A.  C,  Illinois  Central,  Chicago  103 
Marsh.  Henry,  Minneapolis  &  St.  Louis, 

Marshalltown,    la 158 

Mason,  John  H.,  Jersey  Central,  Mauch 

Chunk,    Pa 47 

Mason,  Wm.,  Santa  Fe,  Arkansas  City, 

Ark 213 

Mayo,    W.    C,    Canadian    Pacific,    Port 

McNicoIl,    Ont 327 

McDonald,    D.     G.,    Canadian     Pacific, 

Red    Deer,    .Mberta    ; 384 

McDonald,    M.    J.,    Rock    Island,   Tren- 
ton,   Mo 60S 

McDonald.       W.       H.,       Florida      East 

Coast,    St.    -Vugustine,    Fla 494 

McDonald,    VV.    II. ,    Santa    Fe,    Clovis, 

X.    M 655 

McDonnell,        F.        V.,        Pennsylvania, 

Logansport,    Ind 47 

McDonough,  J.   F.,   Santa   Fe,   Shopton, 

la 436 

McDougal,      A.      G.,      Denver      &      Rio 

Grande,   Salt   Lake  City,  Utah SSI 

McGill,    A.    M.,    Lehigh    Valley,    South 

Bethlehem,    Pa 604 

McGrath,     J.     T.,     Chicago     &     Alton, 

Bloomington,    III 549 

McHattie,   T.,   Grand  Trunk,   Montreal, 

Que 268 

McHugh,    L.   J.,   Lake    Shore,   .Air   Line 

Jc,    Ohio    551 

McKenna,    R.    F.,   obituary    214 

McLaughlin,     L.     J.,     Grand     Trunk, 

Brockville,    Ont 60S 

McLaw,    H.    D.,    Missouri,    Kansas    & 

Texas,   Greenville,   Tex 606 

McLe.nn,    VV.     T..     Duluth,    Winnipeg    & 

Pacific,    West    Duluth,    Minn 654 

McMurray,   J.    P.,    Santa   Fe,   Albuquer- 
que,   X.    M 382-437 

McPherson,      W.,       Canadian      Pacific, 

Moose    Jaw,    Sask 213 

McPherson,  R.,  Canadian  Pacific,  Bran- 
don.   Man 327 

McXeill,  J.  J.,  Erie,  Cleveland,  0 47-213 

McOuade.    T.    E.,    Rock    Island,    Peoria, 

111 655 

McOuaid,  Peter,  Prince  Edward  Island, 

Ciiarlottetown,   P.    E.    1 382 

McCarra,     M.      F.,     Louisiana     Ry.     & 

Nav.    Co.,    Shreveport,    La 550 

McCarthy,      C.       A.,       Rock       Island, 

Shawnee,    Okla 605 

McCarthy,  J.   L.,  Santa  Fe,  Richmond, 

Cal 494 

Mc.Amis,    W.    H.,    Central    of    Georgia, 

Columbus,    Ga    494 

McAnany,   J.,    Canadian   Pacific,   Revel- 
stoke,    B.    C 211 

McArthur,  S.,  Canadian  Pacific,  Suther- 

erland,    Sask 605 

Merrifield,  T.  A.,  Santa  Fe,  Las  Vegas, 

X.    M 437 

Age   Gasette.      *  Illiistrated   article;     S  editorial; 
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Merritt,  T.  E.,  Kl  J'ajo  &  South- 
wtstcin,    Douglas,    Aiiz 494 

Mihlcist-n,     ti.,     .laiua     1-e.,    La    Junta, 

Colo 655 

:■  Miller,     B.      H.,      Baltimore     &     Ohio, 

Kockwood,   I'a 550 

■  ■•  -Miller,  E.  O.,  Southern  Railway,   Mem- 

•■-         phis,  Tenn 494 

•    .      Miller,  L.  J.,  Rock  Island,   Pratt,   Kan.     213 
,     :•   Mirtz,  1'.   P.,  New    York  Central,  Cleve- 
land,   O 212 

Mobile,  W.  R..  Hock  island,  W  ini.i- 
field.    La 655 

Mocller,   F.   C,   Rock  Island,   ISurr  Oak, 

111 655 

Moher,    W.     E.,    Grand    Trunk    Pacific     550 
■;    Miller,     A.      L.,     Charlotte     Harbor     \ 

Northern,    Arcadia,    Ela 654 

Mont,  Amos,   Santa   Fe,   Gallup,   X.    M.     494 

Mooney,    W.    D.,    Lake    Shore,    Collin- 

wood,    0 103 

Moore,  G.  \V.,  St.  Louis  &  San  Fran- 
cisco.    Kansas    Citv,    Mo 655 

Moore,    R.    P.,    Dulu'th   &   Iron    Range, 

Duluth,     Minn 1S9 

Morgan,    J.     K.,     Rock    Island,     Little 

Rock,  Ark 103 

Morrison,  J.  C,  Chicago,  Burlington 
&  Ouincy,  Omaha,   Neb 382 

Morrow,    it.    E.,    International    &    Great 

Northern     495 

Morton,     W.     H.,      Canadian      Pacific, 

Rosebery,    B.    C 493 

Morton,    W.    O.,    Rock    Island,    Chicago     606 

Mosley,   Harry   W.,    Eric,  Hornell,  N'.  V.      606 

Mounce,   R.   S.,   Erie,  Cleveland  326 

Mountain    it    Pacific,    timarron,    N.    M.     654 

Mourne,    T.    E.,    Rock    Island,    Trenton, 
•    .      Mo 654 

•  Mullen,     T.,     Canadian     Pacific,     Cran- 

■;.         brook,    n.    C 495 

•  ■'.  Mullinix,  S.   W.,  Rock  Island,  Topeka, 

» '.  "       Kan 268 

•:'  -    Mulroy,   J.    R.,    Pullman    Co.,    Pullman, 

III 655 

"..       Mulvihill,     Thos.,     Rock     Island,     Ar- 

•  genta.    .\rk 269,     437 

Murphy,    F.    K.,    C.    C.    C.    &    St.    L., 

•  Brightwood,  Ind 100 

Murphy,      W.,      Missouri,      Kansas      & 

Te.xas,    Dallas,   Tex 551 

Xanney,  T.  H.,  Buffalo  &  Susque- 
hanna,  Galeton,   Pa 606 

Necdham,  H.  C,  Pennsylvania,  Rich- 
mond,   Ind 47 

Xeild,   R.    R.,    Canadian    Pacific 384 

Neuman,  E.  J.,  Norfolk  &  Western, 
East   Radford,   Va 269 

Xeyer,     L.      C,     Rock     Island,     Cedar 

Norton,      Edward,      Santa      I'e,      Dodge 

(  it V.    Kan 654 

Rapids,    la 159 

Osborne,  H.  J.,  Rock  Island,  El- 
dorado,   .Ark 550 

Osborne.  H.,  Canadian  Pacific,  Mont- 
real,   Que 436 

Osgard,  B.  E.,  Great  Xorthern,  Su- 
perior,   Wis 211 

Osgard,  Xels,  Great  Xorthern,  Su- 
perior, Wis 327 

Ospard.  Xels.  Great  Xorthern,  Super- 
ior. Wis 654 

Owens,  E.,  Missouri,  Kansas  &  Texas, 
Gainesville,  Tex 551 

Page,     O.     J.,      Rock     Island,      Argenta, 

Ark 269 

Palmer,  H.  O.,  El  Paso  &  Southwest- 
ern, Hochita,  X'^.   M 495 

Parker,  Geo.  E.,  El  Paso  &  Southwest- 
ern, Douglas,  Ariz 606 

Parsons,      T.     G.,     Xew     York     Central. 

Depcw.     X.     Y 47.     327 

Parker,  C.  F.,  Illinois  Central,  Chicago, 
III 103 

Parker,  C.  R,  Central  of  Georgia,  Chi- 
cago,   III 269 

Passmore,  A.  C...  Toledo  &  Ohio  Cent., 
Bncyrus.  0 157 

Patterson,  Robert,  Florence  &  Cripile 
Creek,    obituarv    214 

Pelley,  W.  H.,  Trinity  &  Brazos  Val- 
ley,   Teague,    Tex 213 

Pendleton,    H.    E.,    Santa    Fe 436 

Pentland.  A.,  Canadian  Pacific,  Moose 
.Taw.    Sask 327 

Perine,  D.  M..  Pennsylvania.  Jersey 
Citv.    X.    J : "...47,     102* 

Perris,   F.   T.,   Santa   Fe,   Olinda.   Cnl...      326 

Pickard.     F.     C.     D.     L.     &    W..     East 

Bnflfalo,     N.     Y 605 

Pontius.  John,  Pennsylvania,  Colum- 
bus,   Ohio     211 

Porter,  C.  D.,  Pennsylvania.   Pitcairn,  Pa.         47 

Potiet,  A.  A.,  Texarkana  &   Ft.   Smith, 

Port  Arthur,  Tex 495 

Powers,  Chas.,  Canadian  Pacific,  Mont- 
real,    Que 159 

Powers,  James,  Lehigh  Vallev,  Savre, 
Pa :.....'...     495 

Powers,   M.  J.,  Canadian   Pacific.  Mont- 

re.Tl.   Que 495 

Prendergast.    A.    P..    Baltimore    &    Ohio 

."southwestern.   Cincinnati.    Ohio 326 

Pullar,  John,   Santa  Fe,   Richmond,   Cal.        47 
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Purcell,  John,   Santa  Fe,  Chicago,   111..     327 

Queemnan,  William,  Chicago,  Burling- 
ton &  Quincv,  Aurora,   III 494 

Ramsdell,     T.  '  M.,     Chicago     &     Alton, 

liloomington.     111 655 

Rancolph,     \".     C,    Erie,    Aron.     X.     V.     268* 

Kaquet,   E.   H.,   Xew  Y'ork,  New   Haven 

\   Hartford,  Boston.   Mass 383 

Ka.niond,    L.     IL,    New     York    Central, 

Depew,     N.     Y 47 

Reeves,     John     R.     Guayaquil     &     Qui;o, 

Ecuador     -   605 

Rcnix,  VV.  J.,  Canadian  Pacific,  Bran- 
don,    Man 327 

Reynolds,    B.    R.,    Santa    Fe,    La    Junta, 

C  olo 606 

Reynolds,  J.   A.,    Denver,    Northwestern 

\    Pacific,    Fraser.    Col 103 

Rhodes,  J.  C,  Rock   Island,  Eldon.  Iowa     605 

Riley,  Tames.  Missouri.  Kansas  & 
Texas,"    McAlester,    Okla 604 

Ripley,    F.    C,    Santa    Fe.,    Midvil,    Cal.     326 

Ritsman,      C.      L..      Wheeling     &      Lake 

Erie,     East    Toledo,     0 495 

Roberts,  A.  J.,  (irand  Trunk  Pac, 
Regina,    Man 159 

Roberts,     D.    ti.,     Delaware    &    Hudson, 

Watervliet,     N.     Y 606 

Robertson,  Robert,  (iuayaquil  &  Quito, 
Huigra,    Ecuador    493 

Robertson,    E.,    Kock    Island 213 

Robinson,    Maynard,    Gulf,    Colorado    & 

Santa     Fe     '. 1 00 

Robinson,    W.    L.,    Baltimore    &    Ohio, 

Baltimore,    Md 368,      604 

Ropers,    C.    J.,    White    Pass    &    Y'ukon, 

N'ancouver,     B.     C 437 

Rogers,   R.   II. .   obituary 607 

Roioson.  W.  M.,  Santa  Fe,  Fort  Madi- 
son,   la 213 

Root.     Tames    M.,    obituary 48 

Rose,    \V.    G.,    Cincinnati,    Hamilton    & 

Dayton 383 

Ross,  D.  C,  Michigan  Central,  De- 
troit.    Mich 269 

Rotureau,    B.    H.,    Central    of    Georgia, 

Macon.  Ga 495 

Rouse,  C.  M.,  Santa  Fe,  Gallup,  N.  M.     213 

Rusch,    Frank.     Chicago.     Milwaukee    & 

Puget    Sound,    Tacoma.    Wash 383 

Rusline,    W.    J.,    Pennsylvania.    Elmira, 

N.  Y ......'.. 47 

Russel,    T.    X.,    Cincinnati,    Hamilton    & 

Dayton,     Cincinnati,     0 103 

Rumnev.  T..  Rock  Island.  Chicaco, 
111.     ". 102*, 

Ryan,    T.    T.,    Santa    Fe,    Raton.    X.    M. 

Sanjulc,  E.  M.,  Santa  Fe,  Riverbank, 
Cal 

Sapp.  William,  Santa  F'e,  Sweetwater, 
Tex 551, 

Sargent,  M.  E.,  C.  &  X.  W.,  East  Gin- 
ton,     la 

Satterlee,  J.  C,  St.  Louis  &  San  Fran- 
cisco.    Birmingham,     .\la 655 

Schackelford,     L.     A.,     International     & 

Great   Northern.   Tavlor.   Tex 103 

Schlafge,    Wm..    Erie,    New   York 101* 

Schultz,  E.,  Northern  Wisconsin  & 
Lake    Shore,    Green    Bay.    Wis 

Scott,  W.  L.,  Pennsylvania,  Columbus, 
Ohio    .' 

Scott,  W.  W.,  Pere  Marquette,  Sag- 
inaw.    Mich 

Seal,    Arthur,    Buffalo   &   Susquehanna, 

Galeton.    I'a 

Sealev.   W.    C,   Grand   Trunk.   Toronto, 

Ont 

Searles,  E.  J.,  B.  &  O.^  Pittsburgh,  Pa.  157 
Seeger,  J.  C,  Lehieh  Valley.  Sayre,  Pa.  607 
Seibert,    W.    G.,    Mo.    Pac,    Hoisington, 

Kan 436 

Senger,   J.   W.,   Lake   Shore,   Englewood, 

111 103 

Scntman,     Tohn    E.,    Baltimore    &    Ohio, 

Philadelphia.    Pa 213,     436 

Sexton,    T.    R.,    Santa    Fe,    La    Junta, 

Colo 383,    436.     493 

Shavnc,  Chas.,  Erie,  Huntington,   Ind..     607 

Shea.  R.  T..  Xew  Y'ork  Central 551 

Sheahan.     J.     F..     Georgia     &     Florida, 

Douglas,    Ga.     47,      101* 

Sheahan.     T.     l-"..     Atlanta,     Birminthani 

&    .\tlaiitic.    Fitzi'erald.    Ga 654 

Shelby,     C.     K.,     Pennsylvania,     Olean,  -" 

X.    Y 47,     158 

Shellinger,   Clias.    R.,    Chicago   &    Xorth 

Western.    Council    Bluffs.    la 495 

Shields,  A..  Canadia'n  Xorthern,  Win- 
nipeg.   Man 211 

Shipley,   E.   C,   Baltimore  &   Ohio 605 

Shone,  B.  E.,  Xew  York  Central.  De- 
pew,   N.     Y 327 

Shroeve,  J.   C,  Joliet,   Elgin  &•  Eastern, 

Joliet,    111 605 

Shremo,    E.    J.,    Pennsylvania,    Conwav, 

Pa :.      606 

Siemantcl.     G.     D..     St.     Louis,     Rockv 

Mountain  &  Pacific,  Cimarron,  X.  M.     654 

Simpson,    J.    F..    Obituary 269 

Sindall.     T..     Canadian     Pacific,     Cran- 

brook.     B.     C 607 

Sisson,   D.  J.,   Xew   York   Central 268 


436 
551 

551 

606 

606 


60S 
268 
48« 
607 
654 


Personals  (continued),     'fv  .^\  r^-r  \  *  :; 

Sisco,  G.  E.,  I'ennsvlvania.  Colum'.nis, 
O .' 47 

Sivers,    R.    W.,    Rock    Island,    Trenton, 

Mo 605 

Slater.    1'.,    Chicago    &    Xorth    Western, 

Kaukauna.    Wis 605 

Small,  J.  W.,  Southern  Pacific,  Hous- 
ton,   Tex 47,      101 

Smith,   C.   D.,   Grand   Trunk    Pacific...      550 

Smith,   C.   F..    Rock    Island,    Chicago...     607 

Smith,     C.     M.,     Santa     l-\-..     Richmond. 

Cal 213 

Smith,    Ernest    V..    Seaboard    .\ir    Line. 

Jacksonville,     Fla 495 

Smith,  (i.  E.,  Louisiana  Ry.  &  Navi- 
gation  Co..    Shrcveport.    La 269 

•      Smith,     J.     G.,     Nitrate     Railway,     Ltd., 

Iquique.     Chile      493 

Smith.    Pearl    F..    C.    St.    P..    M..  &   O., 

St.   Paul,    Minn 268* 

Smith.  P.  v.,  Jr.,  Pennsylvania.  Co- 
lumbus,   0 47 

Smith,   W.   C,   Missouri   Pacific.   Kansas 

City,     Mo 436 

Smith.  Wcver  1).,  Santa  Fe..  Argentine. 
Kan 495 

Snyder,   Chas..   Elgin,  Joliet  &   Eastern.      213 

Spaulding.  W.  J..  El  Paso  &  South- 
western.   Bisbee.    .\riz 495 

Spaulding,  Cal.,  Chicago  &  Xorth  West- 
ern.   Itoone,    la 493 

Squires.  Arthur.  Chilean  State  Railways, 

Santiago.     Chile     493 

Stztilcy,  .\.  K..  Houston  &  Texas  Cen- 
tral.   Sherman.    Tex 550 

Stark.   C.   W.,  Xew   York  Central 326 

Stark.   1).   A.,    St.    I^ouis.    Brownsville   & 

Mexico.    Kingsville.    Tex 103 

Starks,  Perry,  Chicago  &  Xorth  Wes- 
ern,     Boone,     la 494 

Starr,  F.  A.,  St.  Louis  &  San  Fran- 
cisco, Springfield,  Mo 607 

Stevens.  T.  E.,  Mobile  &  Ohio,  Meri- 
dian,    Miss 159 

Stevenson,  W.  T..  Santa  Fe,  La  Tutita, 
Colo.     .' 655 

Stewart,    C.    E.,    Grand    Trunk    Pacific, 

Biggar,    .Sask 60S 

Stewart,  Geo.  K.,  Missouri  Pacific,  Cof- 
fe/ville,    Ky ^ 212 

Stoli,  L.  A.,  Chicago,  Burlington  & 
Quincy,    Aurora,    HI 495 

Stone.  15.  F".,  New  Y'ork  Central,  De- 
pew,    X.     Y" 47 

Strauss,  M.  H.,  Xew  Y'ork  Central, 
New    Durham,    N.    J 211 

Strieber,  Frank,  Lake  Shore,  Ash- 
tabula,   0 47 

Stroeh,  E.  F.,  Missouri  Pacific.  Kansas 
City,   Mo 436 

Strubel,  T.  A.,  Detroit.  Toledo  &  Iron- 
ton,   Detroit.   Mich 437 

Sturock,  A.,  Canadian  Pacific,  Ft.  Wil- 
liam,   Ont 384 

Sullivan,  T.  F.,  Santa  Fe,  Cleburne, 
Tex 607 

Sullivan,  T.  F.,  San  Antonio  &  Aran- 
sas   Pass 436 

Summers.  Fred  E.,  Santa  Fe,  Vaughn, 
X.     Mex 494 

Sweeley,     E.     A.,     Rock     Island,     Inver 

Grove,    Minn 269 

Switzer,   E.   M.,   Chicago,  Burlington  &  . 
Quincy,    Chicago    100 

Syfan.  H.  P..  Denver  &  Rio  Grande, 
Chama.    X.    M 607 

Tangney.   J..    Inver   Grove.    Minn 437 

Tavlor,  C.  M.,  Rock  Island,  El  Reno. 
Okla 268 

Taylor,  F.  W.,  Illinois  Central,  Water- 
loo,   la 326 

Tavlor,  Wm.  B.,  Rock  Island,  Liberal, 
Kan 213 

Teague,  .\.  R.,  Mobile  &  Ohio,  Meri- 
dian,   Miss 159 

Thomas.  Edwa'-d,  R.  R.  &  Co.,  I-a 
Grande,    Ore 213 

Thomas,     F.     W.,     Santa     Fe,     Topeka. 

Kan 326 

Thompson.    Samuel    G..    Philadelphia    & 

Reading.     Reading,     Pa 100.     383 

Tierney,   J.    E.,    Louisiana   &    Arkansas, 

Stamps,    Ark 382 

Tollerton,  W.  J.,   Rock   Island,   Chicago.     268 

Tracy.  W.  L.,  Missouri  Pacific,  Kan- 
sas   City,     Mo 437 

Trumbull,  A.  G.,  Eric,  Tcrscv  Citv, 
X.     T :.      100 

Tucker.  E.  W.,  Santa  Fe 437 

Tune,  Ben  Franklin,  Nashville.  Chatta- 
nooga &   St.   Louis,   Nashville.   Tenn.     495 

Turnbull,    R.    J.,    Missouri    Pacific,    St. 

I-ouis,     Mo 102.     437 

Turner,  J.  H.,  Lake  Shore,  Cleveland, 
O 493 

Tyler,  J.  S.,  Chicago  &  North  Western.     495 

Velasco.  T.  M.,  National  Rys.  of  Mex- 
ico,   San   Luis   Potosi,   Mex 551 

Venamon,  E.  W..  Rock  Island,  El- 
dorado.   Ark 606 

Vickers,    T.    M..    San    Pedro,    Los    .\n- 

geles   &   Salt    Lake 211 
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Personals  (continued). 

\  oigt,   W.   11.,   Trinity  &   Brazos  N'ljllcy, 

1  eague,    1  tx 607 

X'osen,    I'etcr,   Wabash,   Uetatur,  111....      lo7 

Wagar,     S.     J.,     liuttalo,     Kochester     ^: 
l'itt5burgh     4y3 

Wagar,    Stanley    S.,    i!.    K.    &    1'.,    Dii- 

lJoi»,    I'a 549 

Wagner,     .\.     .\.,     Kuck     Islanil,     N'allcy 

Junction,    la 606 

Wallace,    kotjert,    LiiKiiinati,    liainilloii 

&    Dayton,    Cincinnati,    0 494 

Wallace,     W.     1'.,    Santa    l'"e,    Cleburne, 

Te.x: 607 

Walker,    W.    Jl.,   CIrand   Trunk,   Turcot, 

Can 607 

Wallis,     I.     T.,     I'ennsylvania,    .Mtoona, 

I'a.      .". 4>.      lOJ 

.Wallis,  L.  E.,  Santa  Fe,  Cleburne,  Te.x.     607 

Walsh,    K.   J.,   Chesapeake   &   Ohio,    llin- 
ton,    W.    \a IOC 

Walsh,    James    K.,    Chesapeake    &   Ohio, 

Kichmond,    V'a 383 

Walters,  T.  L.,  Central  of  Georgia.  .Ma- 
con,  iia.    ..' 655 

Wananiaker,     II.,     New     York     Central, 
West     Albany,    N.     V 327 

Wananiaker,    il..     New     York     Central, 

Depew,   N.    Y 47 

Waring,     Klmer,     Santa     Fe,     Wa.noka, 
»  Okla 655 

Warner,  Glen,  I'ere  Marquette,  Detroit, 
Mich 382 

Watson,   D.   H.,  Ijaltimore  &  Ohio,  Gar- 
rett,   Ind 47 

Watson,    James,    Canadian    Pacific,    Sas- 
katoon.    Sask     211 

>  Watt.    .\.,   Grand   Trunk   Pacific,   Prince 

Kupert,   1».   C 495 

Webb.     K.     U..     .Michigan     Central,     St. 

Thomas,    Out 3J6 

Weber,   Geo.   W.,   Great   Northern,   Great 

Falls.    .Mont 47 

Weir,    11.    I).,  Santa   Fe,   Richmond,   Cal.     2\i 
Wcllnian,    1..    Santa    Fe,    Newton,    Kan..      436 

Well*.    Kcuben.    o  lituarv O.vi 

Welsh,  C.  A..  Rock  Island,  Little  Rock, 

Ark 103 

Wenke.     W.     II.,     Rock     Island,     Cedar 

-  Rapids,    la 159 

Wene,  W.  1...  Tennessee  Central,  Nash- 
ville,   Tenn 551 

Wheeler,    K.    T.,    C.    B.    &    Q.,    Lincoln, 

Neb 158 

White,     Fred     1 1.,     Duluth,     Missabe    & 

Nor.,  Duluth,  Minn 159 

White.    C.    .S.,    I'ennsvlvania,    Columbus, 

Ohio .' 211 

Whitebrcad.    Kdgar    E.,    C.    &    N.    W., 

E.ist  Clinton.  Ill 607 

Whitford,  J.,  Illinois  Central,  Centralia, 

111 605 

Whithurst.  J.   A..   Orient    Ry..    San   An- 

gclo,   Tex 551 

>  Whitney.   C.   F..   St.    Louis  &   San    Fran- 

cisco,    .Memphis.    Tenn. 655 

Wilson,     A.     15.,     .Southern     Pacific,     Al- 
bany, Ore 103 

Wilson,   F.,   Rock  Island.  Cedar  Rapids, 

la 550 

Wilson,    L.    J.,    Rock    Island,    .\rmour- 

dale,    Kan 550 

W'illard.     .\.     S.,     Norfolk    &    Western. 

Williamson,   W.   Va 213 

Williams.     W.     U..    U.    k.    &    P.,     East 

Salamanca,    N.    Y 550 

Windle,   T.,   Minn.   &   St.   L.,   Marshall- 

':  town,    la 159 

W'inkel,      T..      International      &      Great 

Northern,   Palestine,  Tex 60S 

Winterrowd.    W.    IL,    Canadian    Pacific, 

Montreal.     One 549 

Wood.    L    IL.   Rock   Island 494 

Woods."  R.    O.,    Mobile    &    Ohio,    Men- 

.lian.    Miss 607 

Wortham.    Elliott    S.,   ChicaRO   &   Alton, 

Chicago.    111 495 

Wright,    A.    S..    Grand    Trunk    Pacific. 

Regina     550 

Young.    A.    11. ,    St.    Louis    &    San    Fran- 
cisco.     Siiriiicfi-'d.      Mo 655 

Young,    T.    D.,    Missouri    Pacific,    Falls 

Citv.    Neb 436 

r  Yingling.    W.    J..    Norfolk    &    Western, 

*  Crewe    Va 213 

Zelenv,    'prank,    C.    B.     &    O.,     .Aurora. 

Ill  '  436.     493 

Zerbee.    F.    J..    C.    C.    C.    &•    St.    L..    In- 
dianapolis,   Ind 212 

Zimmer,     E..     M.     S.     P.     S:     S.     S.     M.. 

North  Fond  du  Lnc.  Wis 4^/ 

Pickard.    F.    C   president's    a'lilress 396 

Piece  Vork,     report     at     Riacksmiths'     coi- 

vention   450 

Pilliod    Company,    The,    valve    gear    on    oM 

locomotives    1481 

Pilot,  all-steel,  by  A.  T.  Beland 380* 

Pilot,   pressed   steel    12 

Pipe  and  pipe  fittings,  report  on 319 

Pipe    rack 646* 

Pipe  threading  machine,  Loew  Mfff.   fo 206 

Piston  heads,  solid 77 

Piston  packinjr  ringrs,  tool.s  for .•••.■■ 

Piston,  niston  rod  and  crosshead  repairs  by 

Geo.  Black 559* 

Page    numbers    under    1,000    refer    to    American    E 


Piston,  piston  rod  and  crossbead  repairs  by 

C.   L.   Dickert 526* 

Piston,    piston    rod    and    crosshead    repairs, 

prize  article,  by  (i.    II.   Roberts 523* 

Piston  rod  extension  guiile  No.   50000 9* 

Piston  speed  of  loconuitives 556 J 

Piston   speeds,  diagram   lor,   by    L.   R.   Pom- 

eroy    562* 

Piston  valve,  double  ported,  N.  C.  &  St.   L.  .  141* 

Piston  valve  packing  rings,  machining 116* 

i*i>toii     valves    ami     bLisliinj.s.     repair     ot.     in 

I'rance     633* 

Pittsburgh    &    Lake    Erie,    100-ton    flat    ear..  125* 

Pittsburgh    &     Lake    Erie,    safety    movement  209t 

Pittsburgh    Steel     Foundry    Co..     Pittsburgh  27  It 

Planer,    Irog   and   switch,    Cincinnati 597* 

Planers,   obtaining  cutting  speed  on 366 

Planing  mill,   C,   C,    C.   &   St.    L.,   at    Beech 

Grove    173* 

Plush   for  car   seats 1 395 

Pneumatic  clamps   for  holding  work 345* 

I'neumatic     clamp     for     testing     locomotive 

triple    valves    522* 

Pneumatic  drive  for  tool   room.   Eastern   Rv. 

of    .\".    .M .'.  189* 

Poles,    reinforced   concrete   telegraph 260t 

Postal   car   lighting,   report   on 592 

Pomeroy,    L.    R.,   analysis   of  wood   working 

machines   509 

Pomeroy,  L.   R.,  cutting  speed  on  planers..  366 

I'oiiieroy,    L.    K..   cliait   tor  tractive   efforts..  641* 

Pomeroy,    L.    R.,   diagram    for   piston    speeds  562* 

I'omeroy,    L.    K.,    ideal    boiler  tube   dept....  357* 

Pop    valve,    new    muffled 208* 

Pouch   rack,   automatic    1510* 

Powers.    R.   C,   boiler   tube  testing   machine  484* 

Powers,   Robert   E..  coupler  centering  ikvrce  594* 

Press,    Flanging,  work   on 201* 

Press,    Forging,   steam   hydraulic 1451* 

Press,     hydraulic    for    coupler    yokes 486* 

Press,  hyilraulic  lor  ilriving  boxes 72* 

Pressed    Stiel    Car   Co.,   sel .'-clearing   ore   car  319* 
Presse<l    Steel    Car    Co.,     Westchester    steel 

cars    238* 

Prize    Winner   in   shop   practice   conijietition  499S 

Prize    Winners    in    competition 38~S 

Protective   coatings,   by   Walther   Riddle....  179 
Proper    metlio<ls    of    firing    locomotives,    re- 

liort  on    295 

Protractor  for  locating  eccentric  keyways..  225* 
Prices     for    labor    and    material,    report     and 

(liscus>ion  of    1374* 

Pylc    National    Electric    Headlight    Co.,    im- 

proveil    turbine    206* 

Pvle       .National       Electric       Headlight       Co., 

headlight    1452* 

Public     .Service     C"onmifsion,     New      York, 

annual    report    97t 

Pulleys,   driving   efficiency  of 259* 

I'riicii    an  I    s!ie   r.    P'otor    aiiplicnti-  n    to....  651* 

Purdue  dinner,  list  of  those  attending 1434 


(luayle,    Robert,   address   at    fuel    convention     290 
(}uayle,   Robert,   address  at   Tool    Foremen's 

.Association .      422 


R 

Racine   Tool   and    Machine    Company,   metal 

cutting   machine    540* 

Rack    for   holding   paint   brushes,   G.    T 585* 

Rack  for   storing  coach   doors 586* 

Rack    for   washing   stencils,    G.    T 586' 

Radial     ItufTer    Co.,    buffer    for    engine    and 

tenders     489* 

Radiator    paint    104t 

Railroad    Supjily    &    Equipment    Club,    Chi- 

CTgo,    lectures    608 

Railway  I'usiness  .\ssn:,  duty  of  the  politi- 
cal  parties   to  the   shippers 1270 

Railway   Club  of   Pittsburgh    (see   meetings). 

Railway    Club    Secretaries,    annual    meeting, 

1912' 1433 

Railway  Electrical  Engineers'  Assn.  (see 
Electrical    Engineers'    .\ssn). 

Railway    Fuel    .\ssn.    (sec    Fuel    .Assn.). 

Railway  General  Foremen's  .Assn.  (see 
General    Foremen's   .Assn.). 

Railway  .Master  Blacksmiths'  Assn.  (sec 
I'lacksmitbs"   .\ssn.). 

Railway  Master  Painters'  .Assn.  (see  Paint- 
ers'  .\ssn.). 

Railway  Materials  Co.,  flue  welding  fur- 
naces        1451* 

Railway  revenues.  January,    1912 178t 

Railway  .Storekeepers'  .Ass'n.  (see  Store- 
keepers'   .\ss'n.) 

Railwav      Supply      Manufacturers'      .Annual 

Meet%ig .    1447 

Railway   Supply   Manufacturers'  Assn.,   Bio- 

grajth   of   (Officers    1272 

Railwav  Supnly  Manufacturers'  .Association 
Comittccs    for    1912     1274 

Railway  Tool  Foremen's  Assn.  (see  Tool 
Foremen's   .Assn.). 

Railway    LTtility    Co.,    car   ventilator 1429* 

Railway  I'tility  Co.,  lock  for  box  car  doors   1397* 

Railway  I'tility  Co.,  steam  hose  coupler.  .  .  .    1482* 

Railway  Utility   Co.,  temperature  regulator, 

automatic    ■ 486* 

Rainfall,   record   at   Panama 45t 

Ratchet   for  deck  sash 1 509* 

ngineer;   those    over    1,000  refer    to    the    Daily    Railway 
T  short  nun-illustrated  article  ur  note;    |  communicatiun. 


Rate  on   material   for   lepairs 32St 

Ranch,    11.    S.,    shop   kinks Hi' 

Rawle,   James,   obituary 329 

Reamers   countersinking,    C.    &    N.    W 417* 

Reamer   for   ball   joints,    C.   &   N.    W 116* 

Records  in   enginehouse 339* 

Registration   at   convention 1484 J 

Relations   of  Railway   Ojieration   to   Legisla- 
tion,   rejiort    of    special    committee 266t 

Reliance   Electric  &  Engineering  Co.,  speed 

dial     145* 

Relief  fund,   Pennsylvania  Railroad 210t 

Relief   valve    testing   machine 147* 

Relief    valve,    vacuum,    Illinois    Central....  508* 
Repairs    to    pistons,    pistu(i    rods    and    cross- 
heads,  by  Geo.   Black 559* 

Repairs    to   pistons,    piston    rods    and    cross- 
heads,   by    C.    L.    Dickert 526* 

Rei)airs    to    pistons,    piston    rods   and    cross- 
heads,  by  G.   IL    Roberts 553* 

Retaining    rings,    dies    for    making 452* 

Reverse    gear,    ball    joint,    .\iner.    Loco.    Co.  393* 

Reverse   gear,    power,    Canadian    Pacific...  347* 

Reverse    gear,    screw 9 

Review    of   .M.    C.    B.    Convention 1400| 

Reyer,    W.    G.,    promoting   shop   efficiency..  400 
Reyer,    Win.    Ci..   handling   of   apprentiies.  .  .  43 
Richmond,   Fredericksburg  &   Potomac,   boil- 
er washing  system    18* 

Richmond     Railroad    Club     (see   (meetings). 
Richmond    .Staybolt    Drilling    Maciiine    .Man- 
ufacturing   Co.,    staybolt    drill     j 433* 

Riddle.    Walther,    protective    coatings 179 

Rink,   G.    W.,   ice   car   design 353* 

Rivet    cutter,    pneumatic,    15.    &    () 122* 

Riveter,  yoke  by   Z.    B.    Claypool 542* 

Road     roller,     imjiroved : 552t 

Roads,    good,    mileage    of 180t,  243t 

Roads,   wagon   in   L'nited   States 93t 

Roberts,     G.      IL,     piston,     piston     rod     and 

crosshead   repairs    523* 

Rochester     ISoriiig    Machine    Co.,    floor   type 

horiiii!      mr^chine '.  . .  .  648* 

Rochester   Boring   Mill   Co.,   horizontal   bor- 
ing  mill 376* 

Rock    Island    Lines,   benefit    of   pensioijs.  .  .  .  155t 

Rock     Island    Lines,    increase    in    pensions..  381 
Rock     Island     Lines,    meeting    of    board    of 

pensions    435 

Rock    Island    Lines,    operation    affected    liy 

bad    weather     324t 

Rocker   arm    repaired   by    electric   welding..  62* 
Rod    brasses,    new    arrangement,    by     I.     V.. 

Osmer    " 26* 

Rod.   main,  solid  end,   C.   &  N.   W 478* 

Ro<ls,    main   and    side 1457S 

Rods,  main   and  side,  report  and  discussion 

on 1467* 

Rods,   spherical   bearing   on    C,    B.    &   O. .  .  .  235* 

Rolling  stock  built  in  New  Foundland  shojis  4St 

Roundhouse   efficiency    by    Wni.    Ilall 403 

Roundhouse    (see   enginehouse). 

Rules   of  interchange,  changes   in 5S6| 

Rules  of  interchange,  revision  of,  report  and 

discussion   of 1371* 

Ryan-Johnson   Co.,   coal   pusher 154* 

Ryerson,  Jos.  T.,  &  Son.  tube  cleaner.  .3S8*-14S3* 

Ryerson.  Jos.   T..   iS:   Son,   forged   twist   drill  82* 

Ryder,   G.    E.,   highly  superheated   steam....  244* 

Safeguards   for   band   saws 431* 

.Safeguards   in    shops,   by   W.    H.    Snyder....  482* 
Safety  Ajipliances  .\ct,  effect  on  interchange  1297| 
Safety  appliances.  Government  regulation  of  1369§ 
Safety    Car    Heating   &    Lighting    Co.,   elec- 
tric   ignition    for    gas    lamps 1481 

Safety    Car    Heating    &    Lighting    Co.,    fix- 
ture   for   indirect   car    lighting 1288* 

Safety  Car  Heating  &  Lighting  Co.,  indirect 

lighting    1529 

Safety   Car   Heating  &   Lighting  Co.,   light- 
ing  fixtures    1396* 

Safety   Car    Heating   &   Lighting   Co.,   regu- 
lator, type   F 1327* 

Safety   car  heating  &   Lighting   Co.,   thermo 

jet    heating    system 1426* 

Safety    coniiiiittee,    C.    &    N.    W..    results    of 

work     652f 

Safely   committee,    P.    R.    R.,   work   of 652t 

Safety    committee,    \'andalia 652t 

Safety  Congress,  accidents  in  shops 579 

Safety  chain   eyes,  dies  for  making 453* 

Safety     committees     appointed     on     various 

roads    491 

Safety  committees,  Chicago  &  Western  Ind.  381 

Safety  committees.  New  York  Central  Lines  381 

.Safety    devices,    competition    announced....  1655 

Safety  devices  decrease  accidents 97t 

Safety  devices  on  machine  tools 1367S 

Safety    of    employees,    address    by    H.     W. 

Belnap .' 490 

Safety   habit,   by   T.   P.   Kelly 631" 

Safety  rally  in  Kansas  City 435,  S46t 

Safety  valves,   adiustinc,   by  C.   L.   Dickert..  624* 

Safety  valves,  calibration  of 1455S 

Safety  valves,   report  and  discussion   on....  1468* 

Safety   valves,    steam   wasted   at 196t 

San    Pedro,    Los   .Angeles   &    Salt    Lake,    du- 
plex  water   glass    458* 

San    Pedro,    Los    .Angeles     &     Salt     Lake, 

volute    spring,    designing 584* 

Sand  blast  apparatus,  portable.   C.   &•   N.  W^  118* 

.Sand  dryer,   Pennsylvania 338* 

Age    Gazette.      'Illustrated    article;      §  editorial; 
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Santa  Fe,  accidents,   prevention   of 

Santa   Fc,   air   washer   and   cooler 

Santa    Fe,   change   in   pension   rvdes 

Santa  Fc,  change  in  length  of  working  day 

Santa    Fe,   chemically   treated   water   on 

Santa   Fe,   conservation   of  material 

Santa  Fe,  drawbar  carrier  for  tenders 

Santa    Fe,    dynamometer    car 

Santa   Fe,   electric     heaillights     applied 

Santa     Fe,     employees    killed     and     injured 

in    1911    ;■•■••■■ 

Santa  F'e,  enginehouse  at  San  Ange'.o,  Tex., 

destroyed   by   fire 

Santa  Fe,  fewer  injuries  than  in   1911 

Santa    Fe,    tire    losses 

Santa    Fe,    locomotives   on 

Santa   Fe,  locomotive,  2-8-0  type 

Santa    Fe,    kx-omotive,    2-10-2    tyi>€ 

Santa  Fe,  locomotive,  4-6-2  type,  balanced 
compound    65   , 

Santa  Fe,  tvpe  locomotive  tsee  locomotive, 
2-!0-2  type). 

Santa    Fe  organizes  historical   society. 

Santa    Fe,    record    mifeage   of   locomotives.. 

Santa   Fe,  shop   kinks    

Santa  Fc,  smoke  abate.nent  on  switch  en- 
gines     

Santa   Fe,      tool    outfits,    checking    of 

Sash   clamp,   a<ljustable,    1!.    it    M 

Sash   clamp,   four   sided,    15.    &   M 

Saw,    cold   metal,   as   a   rotary   planer 

Saw,    higli    speed    metal 

Saw.    swing    cutoff,    15.    &    M 

Sawdon,    Prof.,   driving   efficiency   of   pulleys 

Schmidt,  Prof.  E.  C,  ai^fociate  member  M. 
C.    B.    Assn 

Schmidt.  Folbert,  .\.,  management  of  a 
Iraw  ing     room      

Schmidt    superheater,    description    of 

Scientific  management  in  a  drawiuK  room, 
bv    F.    .\.    Schmidt 

Scott,    W.    W.,    shop    supervision 

Scranton   shops,   water   gas   for  furnaces.... 

Scrap    iron,    reclaiming,    rolls    for 

Scrap  material,   reclaiming 

Scrap  material,  reclaiming,  competition 
on '^t   53, 

Scrap    material    reclaiming,     report    on 

Scrap,  reclaiming,   by  C".    II.    l?oges 

.Scrap,  reclaiming,   by  Wni.   Hall.. 

Scrap,    reclaiming,    by    T.    IT.    Ogden 

Scrap,   reclain'.ing,    by    W.    L.    W 

Scriip,   reclaiming,  c;ir    dept.,    hy    C".     I..     .\. 

Scullin-Ciallagher   Iron    &    Steel   Co 160, 

Scullv   Steel   it   Irim   l"o..   blow-off  valve.... 

Scully,  Jones  &  Co.,  "Wear  Ever"  drill 
socket    

Seaboard  .\ir  Line,  engine  truck  boxes  with 
chille.l     faces 

Seaboard  .\ir  Line,  feed  water  heater 

Seley,  C.   .\.,  conference  committee  methods 

Shaft   ciiuplinp   for   motor   drive 

.Shai;er   (see  machine  tools). 

Shaper,  motion,  (luick  return  crank,  dis- 
cussion   of    ■ 

Shcaie,  J.  S.,  relation  of  tests  to  shop  ef- 
ficiency     

Sheafe,  J.  S.,  report  on  standard  coal 
analysis   ■  • 

Shoes  and  wedges,  flangeless,  by  C.  D. 
.•\shmore     ■ 

Shonfelt-X'auslian  fvsihlc  plug,  b/  K.  S. 
1  )eway     

Shop,  boiler,  tube  department 

Shop,   coach   repair  at    Beech  Grove.   Ind. .. 

Shop  controversy  settled  on  the  .Mton 

Shop  efficiency,  report  at  Blacksmiths'  Con- 
vention     

Shop,  electric  ap  laratus  in,   report  on 

Sho|)  electrificatio'i.  by  (leorge  \V.  Cravens. 

Shop  floor  material    

Shop    floors    

Shop  furnaces,  water  gas  for   fuel 

Shop  improvements  at  Buffalo,  P.  R.  R., 
by   C.    C.    Leech . 

Shop  improvements  during  1911,  prize  win- 
ners     

Shop  kink  competition 1,  52, 

Shop   kink  contribution,  a  model 

Shop   kink    prize    winners 

Shop  Kinks.  .■,-;;'■  >      ,;   .>- 

\ir   motor,    extension   t)ar  for 

.\ir   pump   crane,   C.    &    X.    W 

.\ir  pump  glands,  device  for  reboring.. 

.\jr  pumps,  device  for  applying,  I'enn- 
;  sylvania      

.\ir    reservoir    hoist.    ]'     &    O 

.•\xles,    tongs    for    handling 

Bits  for  boring  in  wood,  B.  &  M 

Bolt  centering  machine.  Eastern  Ry  of 
y.   M. 

Bolt,  extension   clamping,   P.   R.   R 

.  Bolt  stripping  machine,  Bangor  & 
J  Aroostock 

Boring  bar  for  hell  stand,  by  R.  L. 
Dudley    

Boring  mill,  chuck  for  tires.  G.   T 

Box  for  dirty  waste,   P.   R.   R 

Brake  shaft  bearings,  bending,  B.  &  M. 

Brake    shoe    heads,    removing 

Bridge    plates    for    shop    hose 

Brush,  long  handled  paint,  for  freight 
cars     

Caliper   for  boring  driving  boxes 


631 
86* 
155t 
435 
465 
117 
121« 
181* 
652t 

155t 

601 1 
601t 
S46t 
500§ 

517* 
515* 

517* 


435 

209t 

643* 

1098 
641* 
573* 
574* 
433* 
541* 
573* 
259* 

1317 

629 

244* 

629 
402 

27* 
544* 
117 

273§ 

309 

410 

409 

411 

124 

139 

270t 

261* 

260* 

644* 

538* 
79 


43* 

412 

306 

599* 

637* 
357' 
171* 
546t 

454 
591 
644 

■> 

2S 
27* 

83* 

51S 

107$ 

108$ 

2S 


o-)3» 
118* 
224* 

639* 
618* 
361* 
573* 

188* 
132* 

451» 

22* 
344* 
338* 
573* 
4S1» 
\22* 

SS6* 
279* 


Shop  Kinks  (continued). 


Car  department,  by  VV.    H.   Wolfgang.. 

Car    wheel    flange    gage,    adjustable 

Car  for  refuse  and  cinders 

Carboys    for    paint    vehicle 

Carrier    for   cylinder    head 

Carrier  irons,   forging •  • 

Chuck  for  boring  rod  packing,  by  E. 
L.    Dudley    •--•• 

Chuck    for    bull    rings 

Chuck    for   driving   box   brasses 

Chuck    for   driving   boxes 

Chuck    for    metallic    jiacking 

Chuck   for   turning  crown   brasses 

Clamp    for    crown    brasses . 

Clamp    for   holding   piston'  rods 

Clamp  for  piston  ;acking  rin;:s.  East- 
ern   Kailwav    of    France 

Clamp    for   testing   triple   valves 522' 

Clamp,    pneumatic     .' .  .  . 

Contrast  of  different  shops 

Crane   for   handling  timber 

Crank   pin    truing   machine 

Croiishead  shoes,  mold   for  tining 

Crosshead    shoes,    reclaiming.... 

Crow-bar     suppi  rt.     I'e!ins\  Ivania 

Cutter  for  flue  holes 

Dies  and  formers  for  hooks,  valve  end 
rods,  grate  shaker  ro<ls,  eye  bolts, 
brake  hangers,  safety  chain  I's,  grab 
irons,  wedge  plate  and  retaining  rings 

Dies   for    forjjins;   hr.ike   beam   han.:ers. . 

Dies   for   forging   side-rod   jaws 

Dies    for    forming    grab    irons 

Dog   for  driving  wheel   lathe 

Drill    twisting   device 

Driving    box    chuck,    St.     L.    &    S.     F. .  . 

Driving   box   liners,   form   for   casting.. 

Driving    boxes,    tongs    for    liftinu.  .  .  .  .  . 

Dust   remover  for  Iiair  picking  machine 

Easel  for  paint  shop 

F.ccenf'ic   b'adcs,    jig  for,   .San'a    Fe.  .  .  . 

Electric    motor,    portable,    C.    of    G 

Engine    house    trucking    system 

l-'ire    hose,    tool    for    retiairing 

F'lue    swedging    machine 

Forgine  machine    for   fi-e  hooks 

Forms  for  pouring  shoe  and  wedge 
liners    

Furnace     for     melting    babbitt,     portable 

Gape    for    marking    crown    brasses 

Gage   for   taper   of   piston   roil   keys.... 

Gage    for   wheel    fit 

Glass  cutting  board   

Grinding    machine     for    angle    cocks... 

Cuaril    for    chi-el    b-'rs 

Heater   for   preheating   driving   boxes.. 

Holder-on  for  driving  box  flange 
rivets 

Ilolder-on.  nneumatic    . . .  i 

Hook    for    lifting   car    wheels 

Hydraulic   press,    100  ton.lB.   &   O 

Tig    for   boring   crown    brass 

Centering  jig  for  car  axles 

Jig    for    machining    hub    liners 

Journal    box    cooler 

Lathe,   brake   for 

I^ever  for  onerating  overhead  steam 
valves.    P.    R.    R 

Link  grinding  machine.   C.   &  N.   W. . . 

T.ork   for  vr.-aye  i''"<r,  C.   C.  C.  &   St.   L. 

Lubricant    for    dri'ls 

Machine    for    testing    relief    valves..... 

^Told    for   casting   hub    liners.    G.    T. . .  . 

Molds    for    driving    box    hub    faces 

Stold    for  metallic    packing   rings...... 

Xut   facing  machine   attachment,   G.   T. 

Oil  burner,  portable,  for  heating  cylin- 
ders.  Can.   Pac 

Oil    Torch,    nortable.    Grand    Trunk. ..  . 

P^ckine    r'n<;    fncine    chuck 

Pine     rack     

Piston  packing,  guide  for  entering  in 
cylinder . 

Piston  rod,  wedge  for  separating  in 
crosshead    

Piston   rods,  jig  for   drilling.   Can.    Pac. 

Pistons,  jig   for  lifting.   Can.    Pac 

Platform   for  scrap   material 

Platform   for  steel   car  sides 

Pneumatic  drive  for  tool  room,  East- 
ern Ry.  of  X.  M 

Protractor  for  locating  eccentric  key- 
ways 

Quartering  machine,  automatic  feed  for 

Rack    for   coach    doors,    G.    T 

Rack    for    holding    paint    brushes,    G.  T. 

Rack    for   storing   iron    and    stee>  stock 

Rack   in   paint   shop   for   signal  blades.. 

Radius  attachment  for  slotting  quad- 
rants.   C.    C.    C.    &■    St.    T 

Reamer,   countersinking.    C.    &   X.   W. .  . 

Reamer  for  ball   joints,  C.    &   X.    W. .  . 

Removing  yokes  from  couplers,  Wabash 

Report  at   Blacksmiths'   Convention.... 

Rivet   cutter,   pneumatic,    R.    &   O 

Sand  blast  apparatus,  portable,  C.  & 
N.    W 

Sand   dryer,    PR.    R 

Sash  clamp,  adjustable,   B.   &•  M 

Sash    clamp,    four    sided,    B.    &    M 

Saw,   swing  cutoff,    B.    &   M 

Sheave    for    transfer    table 


39* 

362* 
250* 
586* 
279* 
40* 

22* 
76* 

178* 
76* 
346* 
429* 
278* 
525* 

634* 

-582 

345* 

42 

40* 

248* 

250* 

136* 

.639* 

225* 


450* 
625* 
148* 
74* 
133* 

178* 
22i* 
646* 
514* 
25* 
643* 
256* 
188* 
646* 
188* 


370* 
198 

278* 
524* 
362* 
26* 
134* 
61. S* 
430* 

370* 
2  ■'4* 
362' 
123" 
371* 
361* 
371* 
40* 
147* 

135' 

481* 

6'R* 

149 

147* 

345* 

430* 

148* 

346* 

197* 
344* 
645* 
646* 

561* 

561* 

560* 

561* 

39* 

39* 

189* 

225* 

74* 

586* 

585* 

41* 

25* 

628* 
417* 
116* 
452* 
450* 
122* 

118* 
338* 
573* 
574* 
573* 
41* 


Shop  Kinks  (continued). 

Side  rod  kevs.  chuck  for  idaning,  Santa 

Fe    :. 643* 

Smoke    box    blower    connection 248* 

Smoke  stacks,   clamp   for   handling...'..  224* 

Table,    revolving   for   i>ainting,    G.    T...  585* 

Tank    for    paint    brushes 26* 

Tee  head,  device  for  applying,   li.  &  O.  618* 
Telephone    pole,    tem.>orary,    for    wreck- 
ing   crews     647* 

Tell-tale    holes,    jig    for    drilling........  225* 

Temidate    for    drilling    eccentrics 149* 

Templet     for     keyways,     adjustable,     by 

E.    L.    Dudley 22* 

Tire  gage    248* 

Tire    thickness    gage 363* 

Tire   transfer   cart 308* 

Tire   truck,    P.    R.    R. ii6* 

Tires,    mounting    driving    wheel,    device 

for    225* 

Tongs  for  handling  hot  plates,  B.  &  O.  122* 

Tool   bar    for   slotter 75* 

Tool    for    cutting    packing    riii-s.     East- 
ern    Railway    of     I'rance 633* 

Tool,  pneumatic  for  flaring  boiler  tubes  77* 

Tool    post    of   slotting   machine 70* 

Tools   for  piston   packing,   P.   R.   R. .  . . .  134* 

Truck   for  driving  boxes. 147* 

Truck   for   journal   boxes.   Can.    Pac. . . .  197* 
Truck      for      mounted     wheels,    W.     H. 

Wolfgang   39* 

Truck   tor  rods  or  axles.  Can.   Pac 198* 

Truck    for    transi>orting    tender    wheels. 

C.   &   X.    W 118* 

Valve,    engineer's,    reboring    equalizing 

cylinders.    L.    &    X 191* 

\'aive    sotting    machines,     C.     C.     C.    & 

St.    1 627* 

Valves,  foot,  for  air  lines,  P.  R.   R 133* 

Wheel    boring    mill    attachment 362* 

Wheel  gages,   B.   &   M 574* 

Wheel     lathe,     attachment     for    drivers. 

.St.   L.  &  S.   F 176* 

Wrenches,    forging   flat,    G.    T.    P.. 489* 

Shop  kmks,  electric 54§ 

.Shop   lighting,   report   on 593 

Shop  practice  and  the  small  shop 5S7| 

Shop    practice    competition 108,  274| 

Shop   practice,   criticism   of 332$ 

Shop    practice,    improved,    at    Xashville,    hv 

W.  G.  Rever ".  73* 

Shop   safeguards,   by   W.    H.    Snyder 482* 

Shop   scheduling   and    routing   system 539 

Shop  s])ecialization,  by   W.  T.   Gale 408 

.Shop  supervision,   by    W.  -W.   Scott 402 

Shop,  tank,  cab  and  pilot,  at  Beech  Grove..  167* 

Shops,   accidents  in.   by  (Jeo.    Bradshaw....  579 
Shoi>s,    car,    analvsis    of   machine    tools,    by 

L.    R.    Pomeroy 509* 

Shops,  car  repair,   at    Beech   Grove 163S 

Shops,    clean    and    neat 441| 

Shops    destroyecl    by    fire,    C,    B.    &    Q.,    at 

Creston,   la - 155t 

Shops,     investigation    of    repair,    resolution 

in  Congress   .  ..>«««>'^<.«'>«r>-«>*«><.>i.«  9?f 

Storekeepers'  Association  Convention.    ; 

Flection    o;    officers 314 

(Irain    doors,    standardization...-,;...,,.  314 

Line    insjiection 313 

Material,   accounting  and  handling  of..  314 

Oil    and    waste 310 

Reclaiming    scrap    material 309 

Storer,    X.    W.,    electric    locomotive    design, 

problem  of 569* 

Street    locomotive    stoker,    improvements    in  81* 

Suez  Canal,  traffic  in 1 16t.  S84t 

Summers,    E.    W'..    tender   derailments 513* 

Summers   Steel   Car  Co.,   steel  box  cars....  193* 
Summers    Steel    Car   Co.,    truck,    side    bear- 
ing  194* 

Superheat,    increaseil    power   obtained    with, 

paper    and    discussion 1499* 

Su]>erhpated   steam   and   boiler   maintenance, 

report   on    285 

Superheater   locomotive   discussion ISllf 

Superheaters   on   switch    engines 218f 

Sui)erheatcrs   prove   economical 2| 

Sujierheated  steam  and  the  large  locomotive  1447 
Superheated   steam,   by    (iilbcrt    E.    Ryder..  244* 
Superheated    steam,     lubrication     with,     for- 
eign practice    189 

Superheater    and    brick    arch,     comparative 

test  of,  D.,  L.  &  W 543* 

Superheater,    comparative    tests    of,    on    B., 

R.    &    P 529* 

Superheater,    Emerson     589* 

Superheater,   list   of  users 1283 

Superheater     locomotives,     maintenance     of, 

report  and  discussion  on 1518 

Superheater  on  locomotive  Xo.  50,000 7* 

Superheater,  relation  to  fuel  economy,  com- 
mittee report 467 

Superheater,   Schmidt,  Santa   Fc,  4-6-2  type 

locomotive    69* 

Superheater,    test   of,   on   Chicago   &    Xorth 

Western    .^ 2 

Superheater   tests    244* 

Superheaters  and  switch  engine; 1471 

Superheaters   and   low   operating  costs 1417 

Superheaters  applied  to  old  engines 1387 

Superheaters,  number  on  different   railroads 

of  the  world 1284 


Page    numbers    urder    1,000    refer    to    .4nicrican    Engineer;    those    over    1.000   refer    to    the    Daily    Railwav    .4ge    Gazette. 
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Jruperhcatcrs    on    Mallets. 

SuperhtatiTs,    tcniiii-rature    limits   on ..  . 

Supply     .\ssociation,     election     of    oxccutivc 
members   


1503 

1483S 
1417 


Supply  Trade  Notes. 

.\cnic    Supply    Co 

Adams  &   Westlake   Co .^ 

Alcxan.Ur     Milbinn     Co... 

Allen.    Ktlgar,    &    Co.,    Ltd 

Alli>-Chalnicrs     l  o ..21.% 

.\llisnn.    W.    1...    .\merican   .\rcli   Co.... 

Anieiican    .\rch    Co 

American    I  ar   \    l-oundry    Co......... 

American  Car  &  Foundry  Co.,  Uixby, 
W.    J ,••• 

American    Mason    Safety   Tread    Co.... 

American    Railway    Supply    Co 

American    Steel    Foundries.  .......  .161, 

Anderson,  Stewart  D.,  Standard  Kail- 
way    Kfiuipment    Company,    obitiiary.. 

Asliton   Valve   Co.,   Ciettrust,  J.    t 

Asliton     N'alve     Co 

Askew,    II.    G • •••■• 

Atkinson.  C.   J.,  Fairbanks.   Morse  &  Co. 

Austin,  \V.  A..  I.ima  Loco.  &  Mach.  Co. 

Auto.     RefriReration     Co 

Automatic    X'eiitilator    Co 

Baker,    K.    II 

r.auslie    Mach.    Tool    Co 

r.axter,   H.    M..    Kip    Brush    Co.  ..... .. 

I'.eaKhen,  Thomas,  Jr.,  tnion  Tank 
Line     Co ■  •  •  •  •  • 

Best    Mfg.    Co.,    Evans,    H.    W 

Bethlehem    Steel    Co 

liid.lle     llar.lware     Co.... .•••-••, 

Booth.    Chas.,    Chicago    Pneumatic     1  ool 

Co •; 

Bowser,    S.    F.,   &   Co......... 

Boye  &  Emmes  Machine  Tool  Co 

iir.idy,    James    B 

BrigKs.    K.    ir 

Brownell    Co _ 

ISrowning    Knginecring    Co 

Buckingham,    J.    E 

Bucvrus   Co 

r.urfalo    Brake     P.eam    C  ompany 

ButTalo   r.rake    ISeam  Co..   Kdwin   Strass- 

buruer     ^■'i;  '  V-'  '  '  'A-'  '  '  "  "  ' 

Buffalo    Foun<lry   &   Machine   Co 

lUirdick.    K.    I 

lUirrows,    \V.     R •••••:•'•/. 

Burt,   C.    IL.    Robinson   Couder    Co.... 

Buss.    Frederick   B.,   obituary 

Cambria    Steel    Co ,;:  • " "  u  '  " 

Cambria    Steel    Co.,    Donner,    \\m.    H.. 

Campbell.     U.     M , ■ 

Canadian   Car   &    Foundry   Co 

Canadian    <icn,    F.lec.    Co 

Canailian    Locomotive    Co 

Canadian    Steel   Foundries 

Carbon    Steel   Co 

<'arscadio.     C.     .\ • 

Case   Crane   &   Eneineennp  Co......... 

Central     Loco.     &     Car     \V  ks.,     11.     I*. 

Wardwell    

Chicaj-'O     I'.carini:    Met.nl    Co.  .. 

Chicago  Car  Door  Co  II.  M.  Percy.. 
Chicago  Car  Heating  Co..  F.  F.  Coggm 
Chicago-Cleveland  Car  Roofing  Co.  . . . 
Chicago      Pneuni.atic      Tool      Co.,      Chas. 

Booth     •  •  ■  • •  •  •  •  •  • 

Chicago     Pneumatic     Tool     Co.,     h.     .M. 

Richarilson     •  ■■ 

Chicago    Railwav    Eduipment    Co 

Chicago    Steel    Car   Co 

Chisholm.    J.    E . ... .  ■  •  V  •  • 

■  Cincinnati    Locomotive  &  Car   Works... 

Coggin.    F     F 

Commercial    .\cetylene   Co 

Coiuull,  Wm.   IL,  Jr 

Conrad-on.    Dr.    P.   H 

Coibin.   Wm.   II. .  obituary 

Cornett,     Gardner 

Crane,     Chas.     R 

(  rane     Conionn v      

Crane.    R.    T.,    obituary ........ 

Craig     E.    .\.,    Westinghouse    .\ir    Brake 

Co •  • 

Crocker-Wheeler     Co 1 0.S, 

Damascus    Brake   Beam    Co 2/0. 

Darling.    L.    .\ 

Darwin,    James    R 

Davenport    Locomotive    Works 

Davis.    A.    E 

Davis.    W.    K 

Delancey,    C.    .\ 

Dickinson,    Wm.    II .  . 

Dixon.    Joseph.     Crucible    Co 271, 

Donner,  '  Wm.    H 

Dugan.     R.      \ 270, 

Duncan,   J.    McCay 

Eagan-Rogers  Steel  &  Iron  Co 

Ehrenhaft.    -\.    IL,    Vulcan    Engineering 

Sales    Co 

Electric    Locomotive   &•    Car    Co 

I       Evans.   II.    W 

Exhibit    of    R.-iilway    Supplies 

Fairbanks.  Morse  &  Co..  Cyril  J.  At- 
kinson      

Foril.    Oscar    R..    obituary 

Fowler,    r.eo.    W 

Frame.     Robert    E 

Page    numbers    order     1,000    refer    to    Amcrt 
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328 
657 
270 
.1«5 
438 
438 
657 

49 

385 
270 
328 

553 
49 
328 
546 
657 
385 
496 
328 
105 
160 
270 

271 
160 

552 
49 

160 
608 
215 
105 
608 
438 
270 
329 
21S 
552 

657 

270 

496 

49 

657 
496 
270 
.S53 
608 
328 
608 

552 
438 
608 
608 
496 

160 

49 
160 
328 

160 

160 
161 
4.^8 
,185 
386 
160 
608 
,49 
215 
608 
270 
105 
657 
105 

160 
328 
329 
160 
496 
438 
328 
438 
105 
49 
608 
553 
38.S 
552 
160 

329 
657 
160 
162 

657 
160 
105 
270 


Supply  Trade  Notes  (continued). 

Irus,    j.    K 

l"ultoii,    S.     T 

(iallagher,  Thomas  M.,  .Scullin-Ciallaghcr 
Iron    \-    Steel    Co..    obituary 

Cieneral    Electric    Co 

( leorgeson,    J.    T 

( icttrust,   Jos.    F 

C.ill,   John    

( iilinore.    I'.   M 

(ioodrich,    B.    V.    Co 

Clreen,    ."sanuiel    W.   &   Co 

Cireenfield  Tap  &  Die  Co 

<;riftin    Car    Wheel    Co 496, 

Crip    Nut    Co SO,    160, 

tiuggenheim,   Benjamin,  obituary   

Ilagar,  Edward  M.,  L'nivcrsal  Portland 
Cement     Co 

Harlan  &  llollinsworth  Corp 

Haskell   &    T.arker   Car   Co 270. 

Hawley,   C.   S.,   Lacoina   Car  Co 

Heffelfinger,   F.   T.,   -American   Arch   Co. 

Heine    Safety   Boiler   Co 

Ilessliright    Mfg.    Co 

Higgins,    Chas.    C 

Hildreth   &   Co 

1 1  olcomb    Steel    Co 

Hunt.   Robert   W.,  &  Co 

Ilunt-Spiller    Mfg.    Corj) 

Independent    Pneumatic    Tool    Co..  160. 

Independent  Pneumatic  Tool  Co.,  W.  A. 
Johnson     

Industrial  Car  Co.,  Electric  Locomo- 
tive   &    Car    Co 

Irwin,   F.   L.,  obituary 

Jacobs.   IL   \V..   Ox  weld   Railroad   Serv- 

497, 

L'.    S.    Firebox   Co 

C).,    Amer.     Shop     Equip. 


Da»ville,  Pa 

obituary 

S..     Pittsburgh      Iron     & 


.496. 


IL 


ice  Co 

JacobsSliupert 

Jacipiette,     W. 
Co 

lamison,   C.   R. 

Janney,    Eli    II. 

Jarvis-.\dams. 

Steel     I'oundries    Co 

Jeffrey    Manufacturing    Co 

Jenks.   Chas.    15.,   Edwin   S.   Woods.  . 

Jerguson    Manufacturing    Co 

Jerome   .Metallic   Packing   Co.,   Wm. 
Dickinson     

Tohns-.Manville.    H.    W.    Co 105.    160. 

Johnson,  J.  Will,  Pvie  Nat.  Elec.  Head- 
light  Co 

Johnson,  W.  .\.,  Independent  Pneu- 
matic Tool  Co .' 

Joliet    Ry.   Supply   Co 

Kay   &    Ess   Co 

Keefe.    J.    J.,    obituary 

Keith    Car    Co 

Kelley.    Wm.     \'. 

Kelly    Reamer    Co 

Kentiicott    Co 

Kent,     I'^rnnk    J 

Kerr   Turbine   Co 

Kimball,     D.     C,     Walcott     &     Wood 

Mach.    Tool    Co ^ 

King.  Henry  C"..  .\merican  Safety 
Tread    Co 

Kip    1  irush    Co 270. 

Kittredge.     .\rlliur    M 

Knight.  S.  S.,  ScuUin-Gallagher  Iron 
&   Steel   Co 

Kramer.    l.eRoy.    Pullman    Co 

I.aconia    Car    Co 

Lake    Sui)erior    Cf)rporation 

Lainont,  R.  P.,  .\merican  Steel  Foun- 
dries      

Langtim,  R.  L..  Western  Ry.  Equip- 
ment   C"o 

I.antz,    Jesse,    obituary 

Lassitcr,'  C.  K.,  Baushe  Machine  Tool 
Co.     .^ 

I.avis.    Freil.    I'lunos    Aires.    Arcentina. 

Lawrence,  W,  II. ,  11.  W.  Johns-Man- 
ville    Co 

Lee,  Chas.  E.,  Commercial  .Acetylene 
Co 

Leech,    C.    C 

Lichtenhein,      .\.,      obituary 

Lillis,    DeF..    Crip    Xut    Co 

Lima  Loco  &  Mach.  Co 270,  385. 

Locomotive    Equipment    Co 

Locomotive    Superheater    Co 

Long,  John  IL,  L'nited  Engr.  &  Foun- 
dry   Co 

Lucas,    John.    &    Co 

Lyie,    Chas.    M..    Xiles-Bement-Pond   Co. 

Af-C-B     Company 

Mack.    J.    W..    obituary 

MacEntdty.  T.  F.,  Western  Steel  Car  & 
I'ounilrv     Co 

Maenolia' Metal   Co..   T.   W.   Wrioht 

Malev,  Frederick,  Alexander  Milburn 
Co.'     

Manning,    Maxwell    &•    Moore 

Markham.  loseph  T.,  St.  Louis  Car 
Wheel    Co 

Marlotte,  J.   IL,  Jos.   T.   Ryerson  &   Son 

Marshall.    Willi.-'m,    obitu.irv 

Matthews,  W.  D.,  Canadian  Gen.  Elec. 
Co. 


Melsinger, 

Co. 

^Temphis,    Pallas 

Mesker,    L.    IL, 
Moore    


E.    F.    G.,    S.    F.    Bo 


& 


&    Ciilf .  .  . 
Manning, 


Maxwell    & 


328 
162 

160 
496 
385 
49 
439 
105 
497 
270 
271 
608 
496 
270 

329 
270 
328 
215 
438 
496 
496 
497 
328 
496 
496 
328 
608 

657 

657 
496 

657 
439 

553 
657 
386 

657 
552 
160 
438 

49 

385 

49*. 

•657 
271 
438 
657 
552 
161 
329 
328 
385 
552 

105 

552 
329 
271 

160 
657 
270 
330 

161 

270 

215 

160 
657 

105 

553 
105 
657 
106 
439 
160 
608 

.'70 
270 
105 
386 
270 

329 
657 

215 
105 

552 
105 
657 

608 

608 
601 

160 


Supply  Trade  Notes  (continued). 

Mid-Western    Car    Supply    Co 

Miller,    E.    A 

Mitchell,   John    

Mitchell,     lolin     IL,     obituarv 

Monarch    Pneumatic    Tool    Co 

Monroe.  J.   M.,  HuntSpiller   Mfg.  C"orp. 

Aloore,    C*.    B.,   Jacobs-Shupert    Co 

Moore    Patent    Car    Co 

Mulcahy,    Frank    J.,    obituary 

National    Steel    Car   Co.,    Ltd... 

National    Tul)e    Co 271, 

Newcastle   Steel   &   Iron   Co 

Niles-Bement-Pond    Co 105, 

Niles    Tool    Wks.    Co 

Norton,   Paul  T.,  Case  Crane   Engr.   Co. 

Nystrom,   K.   F.,  Acme  Supply  Co 

Odenheimer,  J.    M..   B.  Tilden   Co 

Olin,   Ciibersin   &   Hilan<ls,   Inc 

O'Malley-lleare    Naive    Co 

Ontario   &  Western   Car   Co.,    Ltd 

Osborn,    C.    IL,    Mid-Western    Car    Suj)- 

^  ply     Co 

Osbourn,       Milliard      P.,       Samuel       \N . 

( ireen    &    Co 

Osbun.   B.    N.J   .\ulo   Refrigeration    Co.. 
C.    C,     Westinghouse    Elec.    & 

Co 

Nathan,    Wheeler    Condenser    & 

Co 

Railroad    Service    Co.,    H.   M'. 


Owens, 

Mfg. 
Owitz, 

Engr. 
Oxweld 

Jacobs 
Pearsall, 

L'.    S. 


Gilbert      H.,      Jacobs-Shupert 

Firebox   Co 

Pennsylvania    Tank    Car    Co 

Percy,    IL    M.,    Chicago    Car    Door    Co. 

Permanent    M  frs.    Exhibit 

Peter    Smith    Heater    C'o 

Pilliod    Company    

Pittsburgh    Iron   S:   .Steel   I'oundries   Co., 

S.    Jarvis-.\danis    Co 

Pittsburgh    Testing    Laboratory 

I'orter,   Howard  K.,   C   S.   .\Utal  &   .\Ifg. 

Co. 

Post,    Geo.    A.,    Jr.,    Standard    Coupler 

Co 

Pomeroy,    L.    R 50, 

Pratt    &    Whitney    Co 

Prehn,   .Martin,   Revolute   Machine- Co.. 

Pressed    Steel    Car    Co 

Preston  Car  &   Coach   C'o 552, 

Price,    George,     Flintkote    Mfg.     Co.... 

Prindle   &    Wright 

Pullman    Co.,    Le    Roy    Kramer 

Pyle  National  Electric  Headlight  Co. 
'^  49,    328. 

Pyrene   Mfg.   Co 

Quigley.    W.     S.,    Quigley    Furnace    and 

Foundry   Co 

Quist,  John  ,S,,  "Si.  .M,  Kogcrs  Co.... 
Railway    \-    Mill    Kquipment    Co 

Railway    .Materials    Co 

Railway    .Motor   Car    Co 

Railway    Steel    Spring   Co.,    S.   T.    Fulton 

Ralston    Steel    Car   Co 270, 

Reed-Prentice    Co 

Reemer,   F.    D 

Reinhardt,    C.    W 

Remy    Klectric    Co 

Replogle,   Leonard  J.,  Cambria  Steel  Co. 

Republic    Iron   &    Steel    Co 

Richardson,  E.  M.,  Chicago  Pneumatic 
Tool    Co 

Riley,   Willis   L.,   Moore   Patent   Car  Co. 

Roberts   &    .Scliaefer    Co 

Roberts  &   Shaefer  Co.,   C.   L.   Wrijiht.  . 

Robinson    C"oui)ler   Co..    C.    IL    Burt.... 

Ross.  Coleman  B.,  Independent  Pneu- 
matic   Tool    Co 

Ross,    M.    .\.,    Pyle    Nat'l   Headlight   Co. 

Rowland.   W.    I..    B.   &   O 

Kunisey  Car  Iioor  \-  K(inipnient  Co.... 

Rvan,  Philip  IL,  .\mer.  Steam  Gauge 
&    Valve   Co 

Ryerson,    Jos.    T.    &    Son 105. 

Schlesiimer,     Ferdinand     

Scullin-f^allagher    Iron   &   Steel   Co. .160, 

Scull V.    Tones   &-    Co 

Sellefs.  ■  Wm..    &    Co..    Inc 

Sharp,    W.    E..    V.-P.    Grip   Nut    Co 

Sheridan.  Richard  J.,  Chicago  Ry. 
F.qui mient    Co 

Sherwin,   William,   Co 

Smith,   .\bram   E 

Smith.  Robert  M.,.  Burton  W.  Mudpe 
&•    Co 

Southwark    I'oundry    &    Machine    Co.  .  . 

.Spencer,     Otis,     Co 105. 

Stalley,  Geo.  F.,  Browning  Engineer- 
ing Co 

Standard  Coupler  Co..  Geo.  A.   Post.  Jr. 

Stan(lard    Railway    Equipment    Co... 98, 

Standard    Steel    Works    Co 

Stevens.  .Xrthur  J.,  Barney  &  Smith 
Car    Co 

Stevens,  F.  IL.  U.  S.  Cast  Iron  Pipe 
&    I""oundry    Co 

Stillman.  F.  H.,  Watson  Stillman  Co., 
obituary    

Storrs    Mica    Co 

"Strassbur*'er,       Edwin.       Buffalo       Brake 

Beam    Co 

Suffern   &    Son 


1328* 

45 
435 
160 
105 
328 
439 
496 
496 
439 
608 
496 
270 
160 
496 
496 
496 
553 
270 
270 

497 

270 
496 

215 

270 

657 

439 

270 

49 

439 

215 
552 

657 
385 

329 

161 
270 
552 
215 
49 
608 
329 
160 
657 

608 
496 

329 
385 
105 
270 
438 

162 

496 
270 
328 
215 
160 
553 
608 

160 
215 
328 
657 
657 

160 
608 
327 
657 

215 
438 
328 
270 
214 
328 
50 

553 
328 
271 

385 
330 
608 

270 
161 
105 
105 

385 

438 

161 
271 

657 
497 
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Supply  Trade  Notes  (continued).  ■    > 

Symington,    Lbas.    J.,    T.    11.    Symington  y  . 

(Jo ^r, 

Symington,    Harrison    K.,    obituary 55j    . 

Taylor    &    Arnold,    Ltd 160 

Templeton,    Kellv    &    Co.,    Ltd 438 

Thomas,  C.  E.,  Central  Material  S:  Con- 
struction   Co -'9 

«      Tildin,    U.    E.,    Co 496 

Titanium    Alloy    ilanufacturing    C«.49o,  608 

Toledo    Machine    &    Tool    Co 270 

Tripp,     C.     E.,     Westinghouse     Elec.    & 

Mfg.    Co ., 105 

Turner,   Harry   \..   Kay  &   Ess  Co 4J8 

L'nion    Draft    Clear    Co 328 

Union    Taifk    Line    Co 271 

United    Car    Co -, \0s 

United    Engineering   &    loundry    Co...  270 

U.    S.    Metal    &    Mfg.    Co 329.  439 

United  States  Cast  Iron  Pipe  &  Foun- 
dry   Co •  •  •  •  4^8 

Valentine,    Henry   C,    Valentine   &   Co., 

obituary    1"5 

Vulcan   Engineering   Sales   Co. 215,  329,  496 
Walcott   &    Wood    Mach.    Tool    Co.,    D. 

G.    Kimball     105 

Wallis,    lohn    Mather,    obituary 271 

Ward,     "Morris      E.,     Chicago-Cleveland 

Car    Ropfing    Co.,    obituary 105 

Wardweiy  H.   F 160,  496 

Warner  A  Swasey    Co 438 

Watson-SlTllnian    Co 105,  383 

Wells    Fargo-  Co .  329 

Western    Hlectric    Co 385,  532 

Western    By.    Equip.    Co 270 

Western   .Sleil    Car   &   Foundry   Co..  160,  329 

Westinghouse    Air    IJrake    Co 

105.  271.  496,  553.  657 

Westinghouse    Machine    Co 496 

Wharton,    Wm..    Jr.,    &    Co 608 

Wheeler    Condenser    &    Engineering    Co.  270 

Whipple    Supaly    Co 160 

Williams,  C.  IL,  Chicago  Ry.  Equip.  Co.  161 
Williams.      Chas.      P..      National      Lock- 
Washer   Co 553 

Williams,     E.     P.,     Baldwin     locomotive 

Works     438 

Wiiitorrowd,      William      H.,      Damascus 

lirake    Heam    Co 270,  329 

Wolff,    IlerlK-rt,    Amer.    Car   &    Foundry 

Co 270 

Wood,    lowers   &  Co 329 

Wood.  Edwin   S.,  Chas.  B.  Jenks 160 

Wood,    C^.uilfnrd    S 106 

Worcester,    Edward.  Jr..   National   Tube 

Co 160 

Wri>;ht.    C.     L..    Robcrfi    &•    Sh.ncfer    Co.  657 

Wright,  Edward  E.,  McKecn  Motor  Car 

Co 329 

Wright.  Frank  CI.,  Ohio  Steel  Foundry- 
Co 552 

Wricht.   T.   W..   Mnpnolia   M<tal   Co....  65/ 

Wvlcs.    T.    R..    Detroit    Grai-hite    Co 2lS 

Supreme  Court  of  the  United  States  fellow 

servant   decision    209t 

Switcli    engines,    rcducirjg   smoke    on.    by    D. 

R.  McRain 583* 

Symons.    W.    E..   value   of   variable   exhaust 

nozzle    578 

Tal)le.   revolving,   for   |>ainting  sash.  G.   T...  585* 

Tallman.  C.  H..  report  on  oil  and  waste....  310 

Tank   cars,   report   and   discussion   on 1407 

Tashkent      Railway,      temperature      tests      in 

superheater    637* 

Tasmanian     Railwav.    Clarratt    t  vpe     locomo- 
tives      : ■ 623* 

Taylor,  W.    <).,    rei>ort   on   oil   and   waste....  310 

Technical   journals,   writing   for 218| 

Telegraph    lines,    length    of 600  > 

Telegraph    service    record 438t 

Telegr.Tphy,   wireles.s    237t 

Telephone    iiole,     teni.iorary.     for     wrecking 

crews     647* 

Telltale    holes,    jig    for    drilling 225* 

Temperature   regulator,  automatic,   for  cars.  486* 
Tempering    in    an    electric    furnace,    by    B. 

Henrickson      426 

Template    for   drilling   eccentrics 149* 

Tender,   buffer,   radial ' 489* 

Tender  deraihnents,  tiy   E.   W.   Summers....  513* 

Tender,  drawbar  carrier,  Santa  Fe 121* 

Tender  journals,  curved,  Caledonian   Ry....  36* 
Tender   wheel   lubricator,    Buffalo   &   Susque- 
hanna       459* 

Tenders,  improvements  in    108| 

Test   of    brakes   at   terminals,   by    F.    B.    Far- 
mer      19 

Tests    of    temperature    on    superheater    loco- 
motives      637* 

Test  of  twist  drills    568 

Test   of   2-8-2   tyjx;   locomotive,   C.   &  0 129* 

Testing  department,  drop  test   machine 51$ 

Testing  department.   60  ft.  drop  testing  ma- 
chine      91* 

Testing   journal    friction,    machine    for 1430* 

Testing  locomotive  boilers,  rules  for.  ]$.  &  O.  520 

Testing  machine  for  boiler  tubes,  B.  &  O...  484* 

Tests,    boiler,     low     water ,  366* 

Tests  of  brake  shoes,   B.   R.  T 164S 

Tests  of  freight  locomotive,  D.   L.   &  W...  543* 

Tests   of  locomotive   boilers 501  $ 

Page    numbers    urder    1,000    refer    to    American  ■  E 


529* 

412 

1476 

209t 
97t 

321 
276* 

523 

1518 
248* 
413* 
343* 
363* 
308* 
338* 

14831 

1497* 
225* 

1501 
361* 
122* 

472 
3898 


Tests  of  locomotives  in  service,   B.   R.  S;   f".- 

vTests,    relation    to    shop   efficiency,   by   J.    S. 

Sheafe      :.•  ■  •  • 

Tests,  road.  Mallet  "Vs.  consolidation,  C.  C. 
&   O •.••••:•-. 

Texas  Railway  Commission,  petition  from 
strikers     

Texas  &  Pacific,  new  motor  cars. • 

Timber,  102  ft.  long,  shipped  on  Pennsyl- 
vania     • 

Time  study,  repairing  driving  boxes . 

Time  study,  repairs  to  pistons,  piston  rods 
and   crossheads    ■' '  '  j  '  j-  ' 

Tinware,  standardization  of,  report  and  dis- 
cussion  on    

Tire   gage,   by   C.   C.   Leech 

Tire  mandrel,  C.  &  N.   W .  . 

Tire   retaining  rings,   machining 

Tire    thickness    gage ^.- 

Tirj   transfer  cart,   C.   &   X.    W 

Tire  truck.   Pennsylvania 

Tires,  contour  of -.•••••. 

Tires,   contour   of,   report  and  discussion  on. 

Tires,    handling   driving   wheel 

Tires,    steel,    report   and   discussion    on 

Tongs  for   handling  car  axles 

Tongs  for  handling  hot  plates.   B.   &  O..... 

Tonnage  rating  of  trains,  address  of  J.  M. 
Daly    

Tool   Foremen's  convention,   notes   on 

Tool  Foremen's  Association  Conven- 
tion. 1 

Care    of    shop    tools.  ...  ^.  ,. .'.  .  427: 

Checking  system   for  small  tools.......  427 

Milling    cutters    and    reamers 422 

Officers    428 

Standardization    of   carbon    tool    steel...  425 
Tempering  of  tool  steel  in  electric   fur- 
nace       426 

Tool  outfits,  checking,  on  the  Santa   Fe....  641* 
Tool  room,  pneumatic  drive  for  Eastern  Rv. 

of  N.    M 189* 

Too!     steel,     standardization    of    carbon,    by 

Henry  Otto    425 

Totten,  E.  C.  report  on  oil  and  waste 310 

Towels   absorbent   vs.    w-aste 274§ 

Tracings,    filing    and    indexing,      by      E.      G. 

Chenoweth    418* 

Tractive  effort,  chart  for  obtaining,  by  L.  R. 

I'omeroy 611§  641* 

Trailer   truck,   outside   bearing 11* 

Train    brake    and    signal    equipment,    report 

and    discussion    1308* 

Train    pipe   and    connections   for    steam    heat, 

report  and  discussion  on 1404* 

Train  lighting,  regulator  for  electric 1327* 

Train    lighting,    report    and    discussion    on...  1386 

Train    markers.    P.    &•    R 641 1 

Train   resistance,   Baldwin   Locomotive  Wks. 

formula    .^ 200t 

Train  service  in  New  York  State  in  October       4.'it 

Train  tonnage,  address  by  J.  M.  Daly 472 

Trainmen    laid    off 265"." 

Tramp,  long  distance  ride  of 601 1 

Traveling    Engineers'    Association,    subjects 

for   1913 478 

Traveling  Engineers'  convention 442J 

Traveling  Engineers  Convention. 

Address  of  President  Hays 464 

■■     Address  of   T.   M.   Daly 472 

Address  of  S.  O.  Dunn 463 

Address   of   B.    .\.   Worthington 469 

Air     brake     equipment,     handling     long 

trains   with   modern    469 

Election    of   officers 478 

Fuel   and  lubricants,  economical  use  of.  473 

Inspection    of    locomotives 476 

Lead,  advantages  and  disadvantages  of.  477 
Mechanical    appliances,    relation    of,    to 

fuel    economv     467 

Water,    chemically    treated 465* 

Trespassing    on     railways 1455S 

Trinle    valve,    pneumatic    clamp    for    testing, 
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">  Experience  in    the  past    has    shown    that 

"  _^  there  are  many  features  of  locomotive  and 

Foreign  ^^^  design    and    arrangement    in    common 

.  ■     '       Practice  ugg    on    foreign    railways    which    can    be 

adapted  to  American    conditions    with    great    advantage.      The 

Walschaert  valve  gear  and  the  superheater  are  prominent  recent 

examples.     While  we  have  looked  on  the   French  and  German 

railways  as  being  the  source  of  the  most  advanced  practice,  the 

English  and  Scottish  roads  should  by  no  means  be  overlooked. 

This  is  indicated  by  some  of  the  minor  details  on  the  Caledonian 

Railway  of  Scotland  described  by  Mr.  Hodgins  in  an  article  on 

another  page.  ;,  .        ■  ..  , 


-        Our     ^ 

General  ■-■■' 
News  Section 


With  tlie  widening  of  the  scope  of  the 
work  of  the  American  Engineer  it  has 
seemed  wise  to  enlarge  the  field  covered 
by  tlie  .news  items  and  to  include  them  in 


a  section  by  themselves.  While  the  General  News  Section  in  this 
first  issue  of  the  new  American  Engineer  is  not  perfect,  and  falls 
far  short  of  tlie  ideals  of  its  editors,  still  it  gives  a  fair  idea  of 
what  we  are  trying  to  accomplish.  To  make  it  a  real  success  we 
shall  need  the  hearty  co-operation  of  our  readers.  We  shall 
greatly  appreciate  prompt  advice  as  to  all  changes  or  promotions 
in  the  motive  power  department  and  for  items  of  interest  con- 
cerning new  shops  and  engine  houses,  or  for  information  con- 
cerning the  addition  to  or  rebuilding  of  old  shops  or  repair 
plants.  Also  for  any  other  items  which  may  be  incliided  in  the 
news  department.  \--.';V'"..V^  ■;'■"■;''    v.  >     \       -'   .^'^ 

''':-'■'    a'  fu  A   shop  kink  competition   will   be  held,  to 

'.       cu"   K-  w  '^'*^®^  March  15,  1912.     A  first  prize  of  $50 

^     *"  will  be  awarded  for  the  best  collection  of 

Competition  ^],ree  kiiiks,  and  a  second  prize  of  $25  will 

be  given  for  the  ne.xt  best  collection.  Any  kinks  or  labor  saving 
devices  used  in  the  maintenance  of  equipment  in  the  mechanical 
department  will  be  eligible.  Each  kink  should  be  clearly  de- 
scribed, both  as  to  its  construction  and  operation.  In  most  cases 
it  will  be  necessary  to  use  illustrations  in  order  to  bring  out  these 
points  properly,  and  these  illustrations  may  consist  of  either  blue- 
prints, drawings,  pencil  sketches  or  pliotographs.  More  than 
three  kinks  may  be  submitted  in  a  collection,  allowing  the  judges 
to  base  their  decision  on  what  they  consider  to  be  the  best  three 
in  eacii  collection.  The  kinks  need  not  necessarily  have  been  de- 
vised by  the  party  who  submits  the  descriptions,  but,  as  far  as 
possible,  the  name  of  the  parties  responsible  for  their  design 
should  be  mentioned.  Kinks  not  awarded  a  prize,  but  accepted 
for  publication  will  be  paid  for  at  our  regular  rates.  v      ^  .  .    . 

Locofnotives  ^  locomotive  designer  when  asked  con- 
cerning  the  future^  of  the  high  speed, 
heavy    passenger  /locomotive    said :      "The 

More  Lungs.  present  types  apfe  satisfactory,  if  they  had 
more  'lungs.' ''  More  lungs,  howe>>€r,  means  more  weight,  and 
the  limitations  of  axle  loads  make  it  impossible  to  go  very  far 
with  mere  size.  Believing,  however,  that  the  possibilities  of  the 
Pacific  type  locomotive  had  not  yet  been  exhausted,  the  Amer- 
ican Locomotive  Company  has  at  its  own  expense  designed  and 
built  a  locomotive  for  the  purpose  of  obtaining  information  as 
to  the  exact  possibilities  in  this  direction.  It  desired  to  see 
what  could  be  done  toward  obtaining  a  maximum  power  per  unit 
of  weight  with  conservative  axle  loads,  and  has  built  No.  50,000 
with  an  average  of  57,500  lbs.  per  pair  of  drivers.  The  object 
throughout  was  by  the  use  of  the  most  careful  designing  and  of 
the  very  best  materials  to  reduce  the  weights  of  the  running 
gear  so  far  as  possible  and  use  the  weight  thus  saved  in  the 
boiler.  Then,  by  the  application  of  a  knowledge  gained  by  a 
long  experience,  to  proportion  the  boiler  to  give  the  greatest  out- 
put and  to  use  approved  fuel  saving  devices  as  far  as  practicable. 
This   locomotive   has   been   in   service   for   some  time,   and   has 
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clearly  demonstrated  its  superiority  for  high  speed  work  over  all 
other  Pacific  types.  It  has  developed  an  indicated  horse  power 
for  each  121.4  lbs.  of  total  weight,  which  probably  stands  as  a 
record,  in  this  country  at  least.  Even  in  this  short  time  the  effect 
of  the  service,  of  this  locomotive  is  noticeable  in  the  latest  de- 
signs being  built  for  the  various  railways,  and  the  American 
Locomotive  Company  is  to  be  commended  for  its  aggressive  and 
broad  minded  action.     •.;'■,.  -,       '         •        ; 


Competition  on 


A    competition    on    tliis    subject,    held    last 
sunmier,  brought  out  some  splendid  papers, 
;     Reclaiming  Scrap     ^^^  ^j^^  subject  is  such  a  big  and  important 
Material  one  that  much  still  remains  to  be  said,  and 

so  we  have  announced  another  competition  on  the  same  subject 
to  close  February  15,  1912.  A  prize  of  $35  will  be  awarded  for 
the  best  paper  on  the  subject,  and  a  prize  of  $20  for  the  second 
best.  Tell  us  clearly  just  how  you  have  gained  results  in  re- 
claiming scrap  or  second-hand  material,  and  what  the  net 
results  were.  Can  the  work  of  reclaiming  scrap  be  carried  too 
far?  Are  the  services  of  an  efficiency  engineer  necessary  in 
order  to  know  where  to  begin  and  when  to  stop?  Will  it  do 
any  good  to  educate  the  men  to  realize  the  value  of  the  mate- 
rials which  they  work  with,  and  how  can  it  best  be  done?  There 
are  a  hundred  different  ways  in  which  the  subject  may  be  treated. 
Articles  not  awarded  a  prize,  but  accepted  for  publication  will 
be   paid   for   at   our   regular   space   rates. 


•  .         „    ,     .  It  IS  suggested  bv  Mr.  Cordeal  in  his  pa- 

;    .    Reducing  ,  .  .  .'  o^    ..u  ^    • 

..  per  on   this   subject,  page  23,  that   investi- 

hngine  gation   of   the   causes   of   each   engine   fail- 

:     Failures  i,re  should  be  continued  until  the  blame  is 

placed  directly  on  the  shoulders  of  some  person  or  persons,  either 
the  builders,  the  designer,  the  train  despatcher,  engine  house  fore- 
man, engineer,  workman,  or  whoever  may  be  at  fault.  In  this 
way  it  is  believed,  by  means  of  the  proper  publicity  given  to 
the  reports  that  all  concerned  will  be  more  careful  to  avoid  any 
possibility  of  the  blame  resting  on  them,  and  also  that  the  tabu- 
lating of  information  obtained  from  these  investigations  will 
permit  a  quicker  and  more  accurate  correction  of  parts  poorly 
designed  or  built  of  poor  material.  Mr.  Cordeal's  ideas  are 
based  on  principles  which  have  worked  very  successfully  in  other 
lines,  and  there  would  seem  to  be  no  reason  why  they  should 
not  be  equally  valuable  in  connection  with  this  very  important 
feature. 


K'  w  Ninety-three  shop  kinks  were  submitted  in 

:  the    competition    which    closed    September 

:"'■'.'  Prize  J-    jgjj      Ordinarily  the  prize  winners  are 

Winners.  announced   in  the   first   issue   following   the 

close  of  the  competition.  In  this  instance  the  judges  were  unable 
to  report  sooner.  The  first  prize  of  $50  has  been  awarded  to 
R.  E.  Dctte,  foreman  of  the  South  Pittsburgh  machine  shop  of 
the  Pennsylvania  Railroad,  at  Pittsburgh,  Pa.  The  second  prize 
of  $25  was  awarded  to  H.  L.  Burrhus,  assistant  to  the  general 
foreman  of  the  Erie  Railroad,  Susquehanna,  Pa.  The  other 
competitors,  many  of  whose  contributions  were  in  the  prize 
winning  class,  and  all  of  which  have  been  accepted  for  publica- 
tion, were  C.  L.  Dickert,  assistant  master  mechanic,  Central  of 
Georgia,  Macon,  Ga. ;  C.  J.  Drury,  master  mechanic,  Eastern 
Railway  of  New  Mexico  and  the  Southern  Kansas  Railway  Com- 
pany of  Texas.  Amarillo,  Tex. ;  W.  T.  Gale,  shop  demonstrator, 
Chicago  &  North  Western,  Chicago,  111.;  J.  A.  Jesson,  air  brake 
foreman,  Louisville  &  Nashville,  Corbin,  Ky. ;  C.  C.  Leech,  fore- 
man, Pennsylvania  Railroad,  Buffalo,  N.  Y. ;  Walter  B.  Lyons,, 
apprentice  instructor,  Atchison,  Topeka  &  Santa  Fe,  Topeka, 
Kans. ;  E.  T.  Spidy,  assistant  general  foreman,  Canadian  Pacific, 
West  Toronto,  Can. ;  M.  H.  Westbrook,  Battle  Creek,  Mich,  and 
W.  H.  Wolfgang,  Toledo,  O.    : ,    's  ;    ;:;;  ;  ■  ;.  •;    ',- 


Superheaters  ^eports  of  service  tests  of  locomotives, 
equipped  with  the  high  degree  superheat- 
rove  ^j.g  ^£  ^^^^  Schmidt  type,  have  been  uni- 
Economical  versally  very  favorable  as  concerns  the 
saving  of  coal  and  water,  which  is  only  another  way  of  saying 
increased  capacity  of  the  locomotives.  On  the  Chicago  &  North 
W  estern  the  service  of  the  passenger  engines  fitted  with  Schmidt 
superheaters  has  proved  very  satisfactorj'  and  freight  locomo- 
tives are  now  being  so  equipped  at  the  rate  of  about  40  per 
month.  A  test  was  made  last  spring  on  two  superheater  freight 
engines  of  the  consolidation  type,  comparison  being  made  with 
two  of  the  same  cTass  engines  without  the  superheater.  The 
boiler  pressure  in  both  cases  was  170  lbs.,  the  cylinders  measured 
25  in.  x  32  in.,  the  driving  wheels  69  in.  in  diameter  and  the  non- 
superheater  engines  had  436  2-in.  flues  and  a  total  heating  sur- 
face of  2,657  sq.  ft.  The  superheater  engines  had  261  2-in.  flues 
and  36  5>^-in.  flues,  giving  an  evaporative  heating  surface  of 
3,629  sq.  ft.,  and  a  superheating  surface  of  610  sq.  ft. 

The  tests  were  made  on  the  Iowa  division  between  Belle 
Plaine,  Iowa,  and  Boone,  a  distance  of  about  85  miles.  A  dyna- 
mometer car  was  used,  but  the  locomotive  was  not  indicated  and 
all  figuiH^s  for  horse  power  are  on  the  basis  of  the  dynamometer 
car  records.  The  average  for  the  superheater  engines  against 
the  non-superheater  gave  a  saving  of  27.51  per  cent,  in  coal  per 
horse  power  hour  in  one  direction  and  23.78  per  cent,  in  the  op- 
posite direction.  The  water  saving  was  somewhat  larger,  being 
31.19  per  cent,  and  30.30  per  cent.,  respectively. 

Careful  examination  of  the  data  of  these  tests  indicates  that 
these  figures  are  probably  too  high,  owing  to  the  fact  that  in 
both  cases  the  non-superheater  engines  were  longer  on  the  side 
track  and  as  the  coal  wasted  in  this  way  was  not  subtracted  from 
the  total  amount,  it  gives  them  slightly  too  high  figures  in  these 
particulars.  On  equal  time  basis,  the  tests  indicate  that  the 
ton-miles  per  ton  of  coal  were  increased  somewhat  over  20  per 
cent,  on  the  superheater  engines.      .•■>•,"  ^•-      '"'.:•, 

This  result  checks  very  well  with  other  tests  that  have  been 
published,  where  the  non-superheater  engine  was  being  worked 
within  its  capacity.  In  cases  where  the  comparison  is  made  be- 
tween the  heaviest  load  the  saturated  steam  and  the  superheated 
engines  will  handle  over  the  road  without  stalling,  the  full  ad- 
vantage of  the  superheater  is  much  more  evident,  as  one  of  its 
most  prominent  characteristics  is  a  continually  increasing  effi- 
ciency as  greater  demands  are  made  upon  it. 


Railway 

Shop 

Floors 


There  appears  to  be  almost  as  much  diffi- 
culty in  obtaining  a  satisfactory  floor  for 
railway  shops  as  there  is  in  making  a 
roadway  covering  which  will  resist  the 
wear  of  automobile  traffic.  There  is  such  a  degree  of  similarity 
in  the  requirements  for  the  surface  of  shop  floors  and  road- 
ways that  something  may  be  learned  from  experience  in  road 
building  which  may  be  profitably  applied  to  tloor  construction. 
The  necessity  for  further  investigation  is  seen  in  the  failure  of 
the  floors  in  two  large  new  erecting  shops  where  maple  cover- 
ing has  been  used  and  where  no  expense  was  spared  to  secure 
a  permanent  and  satisfactory  floor.  The  mistake  has  been  made 
in  treating  the  whole  locomotive  shop  as  a  unit  and  in  using 
wooden  flooring  in  all  departments.  .V^-  ■  '-''~'''^'  /'',-■'''  ''■•^'..'C;--^.^  ^-z. 
While  maple  flooring  may  answer  for  dry  shops  where  there 
is  slight  abrasion  and  little  warping,  it  has  failed  completely 
in  the  erecting  shops  where  the  surface  is  frequently  wet  from 
boiler  testing  and  is  subject  to  considerable  wear  from  the  rough 
handling  of  heavy  castings.  The  thin  boards  have  warped  so 
badly  that  they  have  split  and  broken,  creating  a  surface  which 
is  the  very  opposite  of  what  a  good  floor  should  be.  It  takes 
but  a  short  time  for  a  thin  wood  floor  covering  of  the  best 
material  to  be  badly  injured  by  moisture.  In  one  of  the  shops 
referred  to  the  floor  has  been  laid  less  than  a  year  and  now 
requires  repairs  or  replacement ;  in  the  other  not  only  has  the 


.••■■i- 
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surface  failed,  but  the  bedded  timber,  to  which  the  maple  flooring 
was  nailed,  has  decajed  in  4  years  so  that  there  is  no  solid 
foundation  on  which  to  build  up  a  new  floor.  These  timbers  may 
fail  from  dry  rot  even  where  there  is  little  or  no  surface  mois- 
ture. When  laid  on  cinder  they  settle  so  that  the  surface  is  not 
level,  and  when  bedded  in  concrete  they  shrink,  leaving  an  air 
space,  and  the  floor  is  not  then  fireproof.  If  a  wood  floor  is 
used  in  a  dry  shop  the  supporting  timbers  should  be  treated 
to  prevent  decay  and  tlic  foundation  should  be  concrete.  While 
such  a  floor  may  answer  for  light  machinery  and  where  there 
is  little  wear,  it  cannot  be  regarded  as  satisfactory  for  the  rough 
service  of  a  locomotive  shop.      \  y'  :':\:  ■■'''■/.''  '\-:^'\'':-:----'.'r'-:^\':.'^''  '■■.': 

In  the  search  for  a  better  material  concrete  has  been  recom- 
mended, as  it  has  the  advantages  of  being  fire  and  water  proof, 
it  will  not  decay  and  the  general  surface  is  well  maintained,  but 
with  this  also  a  special  surface  is  required  where  the  heaviest 
work  is  done.  Tlie  advantages  and  disadvantages  of  concrete 
floors  for  machine  she  ps  were  considered  in  a  paper  on  Factory 
Construction  l)y  L.  P.  Alford,  which  was  published  in  the  Jour- 
nal of  the  American  Society  of  Mechanical  Engineers,  October, 
1911.  The  paper  states  that  in  those  sections  containing  the 
larj^est  machine  tools  and  receiving  the  heaviest  castings  the  con- 
crete floor  should  have  a  special  surface  by  adding  1}/^  in.  of  a 
1  to  2  granolitliic  mi.xture.  The  first  cost  of  the  granolithic 
floor  surface  is  about  the  same  as  that  of  the  ^-in.  maple  floor- 
ing, but  in  order  to  make  it  sufficiently  durable  to  resist  the 
rough  usage  of  the  machine  shop  it  must  be  made  of  hard  mate- 
rial with  a  high  percentage  of  tough  elastic  aggregate,  so  that 
the  wear  due  to  trucking  is  borne  almost  exclusively  by  the  ag- 
gregate itself.  The  finish  need  not  be  over  %  in.  thick,  but  it  is 
iiii))ortant  that  the  granolithic  surface  should  be  laid  on  the  floor 
slal)  while  the  latter  is  still  green,  a  condition  difficult  to  obtain 
in  railway  shop  construction.        ^-  '■!''  y/--''  ■^^^'■'■■■' ■■'■';■  _■  ;"--':.!: 

Wliile  a  hard  concrete  floor  is  desirable  to  resist  wear,  it  is 
ol)jectionable  on  account  of  the  damage  to  machine  parts  and 
hand  tools  which  may  drop  on  it,  and  the  floor  itself  is  also 
likely  to  be  damaged  in  this  way.  It  also  crumbles  at  the  edges 
of  cracks  and  wears  holes  where  there  are  soft  spots  subjected 
to  heavy  pressure.  Repairs  in  such  places  have  been  made  by 
avoiding  the  use  of  cement  and  substituting  an  asphaltum  mixture 
which  is  applied  to  the  surface  in  a  plastic  condition  and  is  then 
l)onded  to  the  concrete  by  heating  with  a  gasolene  blow  torch. 
Another  objection  to  the  concrete  floor  is  its  apparent  coldness — 
most  railway  shop  floors  are  in  contact  with  the  ground.  As  con- 
crete is  a  better  conductor  of  heat  than  wood  a  cold  concrete 
floor  will  withdraw  liodily  heat  from  the  feet  of  the  workmen, 
I)ut  if  the  shop  is  well  heated  the  floor  will  become  nearly  as 
warm  as  the  surrounding  air,  and  for  workmen  who  move  about 
at  their  work  there  should  be  little  objection  to  concrete  on  this 
account.  Where  the  men  stand  in  one  place  at  machine  tools  it 
is  desirable  to  provide  a  small  wood  platform  for  their  comfort. 
In  a  recently  built  locomotive  shop  a  cement  concrete  floor  is 
used  for  the  tank  shop,  and  the  car  truck  shop  is  furnished  with 
diamond  steel  plates  ^-in.  thick  laid  on  the  concrete  and  held 
l)y  countersunk  bolts  with  expanding  nuts  embedded  in  the 
concrete. 

While  the  concrete  and  granolithic  surface  will  be  found 
satisfactory  for  the  machine  shop  it  is  not  suitable  for  the  erect- 
ing shop,  where  its  waterproof  qualities  should  recommend  it, 
the  principal  objection  being  that  it  disintegrates  by  the  rough 
handling  of  heavy  castings  and  forgings,  and  it  injures  the 
■finished  machinery  and  hand  tools  which  fall  on  it.  It  is  possible 
that  a  concrete  made  of  fine,  hard  stone  with  an  asphalt  binder 
could  be  used  for  the  surface  finish  of  the  floors  of  erecting 
shops  and  engine  houses,  and  would  have  sufficient  hardness 
to  resist  wear  and  would  also  possess  the  slight  clastic  quality 
wiiich  would  overcome  the  objectionable  injury  to  machinery 
and  tools  above  referred  to.  '  .:;  -^^'-^  ,■  :-.-''■ 

T  he  experience  in  making  roads  for  automobile  traffic  should 


help  in  solving  this  problem.  As  we  have  shown  that  the  thin 
maple  flooring  and  the  concrete  with  cement  surface  are  not 
satisfactory  for  erecting  shop  floors,  there  remains  another  kind 
of  roadway  material  which  appears  to  have  the  desirable  qual- 
ities, and  that  is  the  creosoted  wooden  block  laid  on  end.  If 
these  blocks  are  laid  on  a  good  concrete  foundation  and  thor- 
oughly waterproofed  they  should  meet  all  requirements.  We  be- 
lieve that  creosoted  wood  blocks  have  not  been  used  heretofore 
for  shop  floors,  and  their  use  is  recommended  especially  for  en- 
gine houses  and  erecting  shops  where  a  waterproof  and  yielding 
floor  is  required  and  where  most  other  materials  have  failed.  It 
is  true  that  wood  blocks  have  been  used  for  shop  floors  and 
when  kept  dry  have  been  satisfactory,  but  when  the  floor  is  wet 
the  wood  swells,  and  the  surface  is  bulged  or  the  tracks  are 
forced  out  of  gage.  A  wood  block  floor  properly  waterproofed 
would  not  act  in  this  Way,  as  is  demonstrated  by  its  action  when 
used  as  street  paving.  Here  the  blocks  are  constantly  exposed  to 
rain  and  extremes  of  heat  and  cold,  but  the  surface  remains 
smooth. 

While  thin  wood  floors  may  answer  well  for  dry  shops  and 
concrete  for  wet  ones,  where  they  are  exposed  to  light  loads 
and  slight  abrasion,  they  are  not  suited  to  the  unusual  require- 
ments of  engine  houses  and  erecting  shops ;  for  !?uch  places 
creosoted  wood  blocks  laid  on  end  may  be  recommended  as  the 
best  material.       /■   ':■  :-/    /;:;:..   i'/'-'  -''-':'  '■'■ 
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Engineer 


While  the  first  locomotive  to  be  operated 
on  rails  in  this  country  was  imported 
from  England  in  1829,  because  of  the  fact 
that  it  was  not  successful,  it  is  believed 
that  the  credit  for  the  first  locomotive  in  the  country  should 
be  given  to  Peter  Cooper's  "Tom  Thumb,"  which  was  success- 
fully operated  on  the  Baltimore  &  Ohio  in  August,  1830.  About 
15  months  later  the  first  railway  paper  in  history — The  American 
Railroad  Journal — made  its  appearance,  being  published  by 
D.  K.  Minor  at  35  Wall  street.  New  York.  Although  the  first 
issue  bore  the  date  of  January  2,  1831,  it  was  evident  from  the 
future  issues  of  the  same  volume  that  this  was  a  typographical 
error  and  should  have  been  January  2,  1832.  This  journal  anti- 
dated  its  nearest  contemporary  in  the  same  field  by  at  least  3 
years. 

It  is  stated  by  the  publisher  in  the  first  issue  that  "the  prin- 
ciple object  in  oflFering  the  proposed  work  to  the  public  is  to 
diffuse  a  more  general  knowledge  of  this  important  mode  of 
internal  communication  which  at  this  time  appears  to  engage 
the  attention  of  almost  every  section  of  our  country."  The 
paper  was  published  weekly,  and  in  addition  to  the  articles  on 
railways,  it  also  contained  considerable  literary,  miscellaneous 
and  news  matter.  A  notice  of  a  locomotive  built  by  Bursom  & 
Co.,  of  Philadelphia,  appeared  in  the  first  issue,  and  it  was 
stated  that  this  locomotive,  "is  as  simple  as  a  common  cart  or 
wheelbarrow,"  and  "works  complete  and  justifies  the  belief  that 
it  will  outrun  the  far  famed  'Rocket'  and  'Novelty.'  " 

The  heading  of  the  first  edition  was  an  illustration  of  the  Nov- 
elty attached  to  a  carriage  for  passengers  of  a  size  to  accommo- 
date 18  person.t;  inside.  This  heading  was  changed  the  next  year 
and  in  the  third  year  it  was  again  changed,  showing  a  view 
of  the  "Philadelphia,"  built  at  the  W'est  Point  Foundry  Works 
for  the  Philadelphia,  Norristown  and  Germantown  Railway.  It 
was  shown  attached  to  a  freight  car,  a  passenger  coach  and  a  flat 
car  carrying  a  private  carriage,  which  it  is  stated,  "indicates  the 
advantages  and  facilities  that  may  be  enjoyed  by  the  inhabitants 
living  in  the  vicinity  of  railroads." 

At  the  start,  each  number  contained  16  pages,  and  during  the 
first  two  years  it  had  a  fairly  prosperous  appearance,  but  in  1834 
it  was  announced  that  it  was  not  paying  expenses,  and  in  1835 
it  was  stated  that  a  larger  number  of  patrons  must  be  obtained. 
It  apparently  existed  in  some  manner  until  1837,  when  Mr. 
Minor  associated  himself  with  George  C.  Schaeflfer.     In  August 
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:;     of  that  year,  however,  publication  was  suspended,  and  the  Sep- 
tember and  subsequent  nunil)ers  did  not  appear.     Jn  July,   1838, 
it   was   revived,   the  Mechti'iic's  Magazine   being  combined   with 
},      it,    and    the    title    was    changed   to   ^imerican    Railroad   Journal 

•  and  Mechanic's  Magazine.     In  June,   1839,   Mr.   Minor  disposed 
of   his   interest   to    l-gbert    Hedge.      In    1843,   liowever,   he   appa- 

,  '  rently  again  became  interested  in  it,  as  his  name  appears  on 
"  the  title  page,  with  that  of  Mr.  Schaeffer,  as  one  of  the  editors 
.'.  and  proprietors.  In  Noveml)er,  1844,  it  was  announced  that  on 
the  first  of  January,  1845,  the  journal  would  again  be  issued 
in  its  original  form  of  16  pages,  which  has  apparently  been  re- 
duced. It  was  also  stated  that  when  the  journal  was  firs: 
started  "the  details  of  construction  occupied  tiie  prominent  place, 
whereas  now  the  management  of  railways,  their  cost,  income  and 
dividends  will  especially  receive  our  attention.'' 

In   November,    1846,   the  office  of  the   publication   was   moved 

].■       to    Philadelpliia,    but    in    January,    1849,    it    was    again    returned 

to  New   York,  and   Mr.   Minor  disposed  of  iiis  interest   in  it  to 

■       Henry   V.    Poor,    who   was   its   editor   until    1862.     In    1849  the 

•  .     name  of  John  H.  Schultz  and  Co.  appears  on  the  title  page  as 
..:     publishers.     Mr.   Schultz  retained  an  interest  in   tiie  paper  until 

:     1882,  and  then  another  company  was  organized  to  publish  it  with 
George    F.    Swain   as    president.      Fnjm   that    date   it   was   con- 
ducted by  a  number  of  different   editors   until   October   1,   1886, 
'         when  it  was  purchased  by  N.  M.   Forney,  wliose  name  appears 
on  the  title  page  as  editor  and  publisher.     In  January,    1887,   it 
■;.  ■     was    consolidated    with    I  an    A'ostrand's    linginccring    Magazine 

■  .'      under   tlie   title   of  the  Railroad  and  Engineering  Journal,   Mr. 

Forney  being  the  sole  proprietor. 

On  January   1,   1893,  the  name  was  changed  to  the  .Imerican 
Engineer  and  Railroad  Journal,  and  the  title  page  contains  the 

•  names    of    N.    M.    Forney    as    proprietor    and    editor,    Frederick 
Hobart    as   associate   editor,   and   Frank   J.   French    as   business 

■  manager.     It  was  stated  in  this  issue  that  Mr.  Chanute's  articles 
\     on    the    progress    of    flying   machines    would    be    continued    and 

■  concluded    in    tliat    volume. 

Another  change   in  ownership  took  place  on  January    1,   1896, 
.    when  Mr.  Forney  disposed  of  his  interests  to  R.  M.  Van  Arsdale, 
who  for  a  number  of  years  previous  had  published  the  Xational 
Car  and  Loconiotiie  Builder.    The  two  papers  were  consolidated 
under  the  title  of  the  American  Engineer,  Car  Builder  and  Rail- 
road Journal,  Mr.   Forney  continuing  as  editor,  and   Waldo   H. 
;•'  ■     Marshall  became  associate  editor.     George  II.   Baker,  who   had 
/  .     been  editor  of  the  National  Car  and  l^ocomotive  Builder  for  the 
four  years  previous,  retired  at  this  time.     I'or  the  first  si.v  months 
of  1896  it  was  published  on  the  9^  x   14  in.  type  page  of  the 
National    Car    and    Locomotive    Builder,    but    in    June    it    was 
changed  to   its   previous  and  present   standard  size.  .■...-. 

Mr.   Van   Arsdale  continued  as   its  proprietor  up  to  the  time 
...    of   his   death,   November  23,   1909.     He   shortened   the   name  to 
its   previous   form — American   Engineer  and  Railroad  Journal— 

■  on  June  1,  1899.  On  June  1,  1897,  Mr.  Forney  retired  from  ac- 
tive service  and  Mr.  Marshall  resigned  to  take  the  appointment 
of     assistant     superintendent     of   machinery,    Chicago    &    North 

•  Western   Railway.     G.   M.   Basford,  who  at  that  time  was  an 
editor  on  the  Railway  I'iez-iczv  at  Chicago,  became  editor.     Mr. 

^     Basford   remained   as   editor   until   October,    1905,   wlien   he   was 
,   ;    succeeded   by   R.    V.   Wright,   who   continued    in   charge   of   the 

•  '.     editorial  department  until  March,  1910.     On  Mr.  Van  Arsdale's 
,  ,:     death,    the   publication   was    continued   liy   R.    M.   Van    Arsdale, 

V    Inc.,  of  which  Mrs.  Van  Arsdale  was  president  and  J.  S.  Bon- 
>•■    sail,  who  for  the  previous  12  years  had  been  business  manager, 
.   was  vice-president  and  general  manager. 

With  this  issue  a  new  era  is  begun.  As  was  announced  in 
^^  the  December  number,  the  property  has  been  purchased  by  the 
/;-.•.  publisher  of  the  Raihvay  Age  Gazette,  and  the  American  En- 
V  gineer  will  now  include  the  matter  which  has  previously 
.•-V  appeared  once  each  month  as  the  Shop  Section  of  the  Rail- 
V'      way  Age  Gezefte,  in  addition  to  its  usual    articles    on    other 


activities    of    the    mechanical    or     motive     power     department. 

The  Shop  Edition  of  the  Raihi'ay  Age  Gazette  was  started  Oc- 
tober 1,  1909.  That  number  contained  part  of  the  results  of  the 
first  shop  kink  competition,  which  had  been  announced  in  the 
issue  of  August  27.  The  idea  met  with  so  much  appreciation 
that  the  scope  of  the  work  was  gradually  e.xtended,  and  a  few 
months  later  all  of  the  mechanical  material  in  the  first  issue 
of  the  month  was  grouped  together  in  a  section  of  the  paper, 
known  as  the  Shop  Section.  ,.     ,•-.,,;  -^   : 

The  work  of  this  department  increased  in  importance  to  such 
an  extent  that  it  was  decided  by  the  publisher  of  the  Railway 
Age  Gazette  to  purchase  the  American  Engineer  &  Railroad 
Journal  and  combine  it  with  the  Shop  Section.  Hence  the  fol- 
lowing annuoncement  in  the  December,  1911,  Shop  Section: 
"The  reason  for  this  change  is  that  our  work  in  the  interests 
rtf  shop  efficiency  and  economy  has  grown  to  such  proportions 
that  the  results,  when  reduced  to  type,  have  become  too  great 
a  burden  for  any  one  issue  of  the  Raikcay  Age  Gazette.  Again, 
our  plans  for  the  future  with  respect  to  mechanical  department 
problems  that  must  necessarily  be  covered  thoroughly  in  the 
colunms  of  the  Railzcay  Age  Gazette,  because  of  their  value 
and  interest  to  officers  in  other  departments,  influenced  the 
change."'   .--:;.-;v    :■  .^^■' ,•■/,.;■'■'.  v.", .     ;   ■  ■■•.'.■.■;";:■/■-,..'■,;>..,;■' 

Motive  power  department  problems,  interests  and  activities  in 
all  of  their  different  phases  and  sub-divisions  will  be  the  field  of 
the  .Imerican  Engineer.  The  plans  of  the  editors  are  for  a  con- 
tinual growth  along  the  lines  already  clearly  marked  to  those 
familiar  with  the  two  publications  now  combined  in  it. 


NEW     BOOKS 


Proceedings  of  the  Third  Annual  Convention  of  llic  International  Railway 
Fuel  .'tssuciation,  held  at  Chattanooga,  Tenti.,  ^lay  15,  1911.  Secre- 
tary. 1).  15.  Sebastian,  fuel  agent,  Kock  Island  Lines,  La  Salle  Street 
Station,  Chicago.     238  pages.     Price,  paper,  35  cents;  cloth,   75  cents. 

The  growing  importance  of  the  Fuel  Association  is  indicated  by 
the  valuable  papers  relating  to  locomotive  fuel  published  in  this 
volume  of  the  proceedings  of  the  third  annual  convention.  The 
secretary  reports  that  the  membership  is  now  367,  showing  a 
gain  of  116  members.  The  list  of  papers  is  as  follows:  Fuel 
Investigation  under  the  Bureau  of  Mines,  by  J.  E.  Holmes; 
Oragnization  of  a  Railway  Fuel  Department,  by  T.  Duff  Smith, 
fuel  agent.  Grand  Trunk  Pacific;  The  Use  of  Petroleum  for 
Locomotive  Fuel,  by  Eugene  McAuliffe,  fuel  agent,  Frisco 
Lines ;  Purchase  of  Coal  on  a  Mine  Run  Basis,  by  A.  A.  Steel, 
professor  of  mining  at  the  University  of  Arkansas;  Railway 
Fuel  in  Relation  to  Railway  Operation,  by  R.  Emerson;  Testing 
of  Locomotive  Fuel,  by  F.  O.  Bunnell,  engineer  of  tests.  Rock 
Island  Lines.  ,„   ,  ...  ... 


Proceedings  of  the  Master  Car  and  Locomotive  Painters'  Association.      136 
pages.     6  in.  x  9  in.     Secretary,  A.   P.  Dane,  Reading,   Mass. 

The  proceedings  of  the  forty-second  annual  convention,  held  at 
Atlantic  City,  N.  J.,  September  12  to  15,  have  recently  been  issued. 
-As  is  usual  it  contains  a  list  of  the  members  of  the  association, 
mentioning  those  present  at  the  last  convention.  This  conven- 
tion was  one  of  the  best  the  association  has  held  for  a  long  time, 
and  the  committees  are  to  be  congratulated  upon  the  very  com- 
plete reports  presented.  Among  the  interesting  topics  are  the 
reports  of  the  Information  Committee,  Test  Committee,  the 
papers  on  the  Best  Method  of  Finishing  the  Interior  of  Steel 
Passenger  Cars,  the  essay  on  the  Value  of  Chemical  and  Practical 
Tests  of  Railway  Paint  Shop  Materials  and  papers  on  the  Ex- 
perience and  Suggestions  as  to  How  Other  Departments  May 
Hinder  or  Help  the  Paint  Department.  The  complete  addresses 
given  by  F.  W.  Brazier  and  Eugene  Chamberlain,  both  of  the 
New  York  Central  Lines,  are  included.  An  account  of  this 
convention  was  given  in  the  Shop  Section  of  the  Railzcay  Age 
Gazette  for  October  1,  1911. 


*  /.'-t 


'?»■..    v.  I:.-  .-■,■   ,",'.i'i::T  '. 


■■-■-.    .■   ••■/■'•  •>•■ 


Experimental  4-6-2  Type  Locomotive 

,-.!-/        Pacific  Type  Locomotive  No.  50,000  Designed  and  Built  by   the   Amer*         :     -  ' 
>.  \  ican   Locomotive   Company   at    Its   Expense   Has  Developed   in   Actual 

;-^,;- -^      Service  1  Horse  Power  for  Each  12L4  lbs.  Total   Weight.     Twenty-five 

Per  Cent.  More  Efficient  than   the   Ordinary  Pacific  Type   Locomotive.      1/^;  - 


Desiring  to  determine  tlie  limits  to  which  the  efficiency  and 
capacity  of  a  passenger  locomotive  of  standard  wheel  arrange- 
ment could  be  developed  without  exceeding  conservative  weight 
limitations,  the  American  Locomotive  Companj'  designed  and 
built  at  its  own  expense  locomotive  No.  50,000  which  in  its  own 
field  of  service  marks  as  striking  an  advance  in  locomotive  con- 
struction as  did  the  Mountain  type  of  the  Chesapeake  &  Ohio.* 
Maximum  sustained  capacity  per  unit  of  weight  was  the  object 
of  the  designers  and  advantage  was  taken  of  the  latest  approved 
developments  in  locomotive  design  and  of  fuel  saving  devices. 
It  embodies  the  latest  knowledge  of  proportions  and  improve- 
ments in  tlie  design  of  details,  combined  with  the  use  of  the  very 
best  materials  obtainable. 

In  working  up  the  design  the  builders  were  untrammcled  by 
any  outside  specifications,  or  the  necessity  of  conforming  to 
any  railway's  existing  standards,  and  thus  had  a  free  hand  to 
embody  their  ideas  of  the  Iiest  locomotive  engineering  practice. 
1  his  is  probably  the  first  instance  in  the  history  of  American 
locomotive  development  in  wiiich  locomotive  Iniilders  on  their 
own  initiative  and  at  their  own  expense  have  constructed  a  loco- 
motive— not  to  introduce  a  n^w  principle — but  to  secure  infor- 
niati)  n  as  to  the  maximum  possibilities  in  economy  and  capacity 
inherent  in  already  accepted  principles  with  the  view  of  ad- 
vancement of  locomotive  design.     As  might  be  expected  the  de- 


wheel  loads.  Tlie  result  of  this  is  particularly  striking  in  ccnnection 
with  the  cylinders  in  which  vanadium  cast  steel  was  used  with 
cast  iron  bushings  in  the  cylinder  and  valve  chambers,  resulting 
in  a  saving  of  about  4,000  lbs.  as  compared  witli  cast  iron  cylin- 
ders having  inside  steam  pipes.  Also  with  the  trailer  truck 
where  a  saving  of  nearly  3.000  lbs.  was  effected  by  improved 
design.  Again  the  use  of  tlie  pressed  steel  bumper  beam  and 
pilot   saved   1,500  lbs.   as  compared   with   the   cast   steel  bumper 


Weights. 

-^ 


Parts. 


Frame  cross  ties   (2)  , 
Link    supports    »..,.. 
Link   yoke    ......... 

Link   yoke   bracket    .. 
Bumper  bracket   ..... 

Equalizer   fulcrum    . . 

Front    bumper 

Pilot 


50.0! 

1.380 

1.014 

.72Q 

180 

1,15a 

554 

575 

343 


10. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 


Loco.  X. 
1.630  lbs. 
1.350  lbs. 
1.058  lbs. 

540  lbs. 
1.580  lbs. 
1,148  lbs. 
1.750  lbs. 

700  lbs. 


beam  and  wooden  pilot.  Similar  methods  were  follnwed  through- 
out the  whole  design,  as  is  illustrated  in  the  accompanying  ta- 
ble, with  the  most  gratifying  results,  not  only  in  saving  of  weight, 
but  of  actual  improvement  and  strengthening  of  the  various  details. 
.\s  an  indication  of  what  was  accomplished  in  saving  weight 


'Maximum   Power  Per  Unit  of  Weight"  Was  the  Object  of  the    Design  of  This   Locomotive. 


sign  incorporates  a  number  of  innovations,  several  of  which 
have,  even  in  the  short  time  whicii  this  locomotive  has  been  in 
service,  proved  to  be  so  great  an  advance  that  they  have  already 
been  applied  to  other  locomotives  built  by  this  company  and  can 
now  almost  be  regarded  as  standard  practice.  This  is  particu- 
larly noticeable  in  the  case  of  the  outside  steam  pipes  connect- 
ing to  the  top  of  the  steam  chest.  The  advantage  of  this  ar- 
rangement is  so  apparent  as  to  meet  with  practically  universal 
adoption  on  recent  orders.  i 

Maximum  sustained  capacity  of  coiirse  means  maximum  boiler 
capacity,  and  every  effort  was  made  to  hold  the  weight  of  all 
other  parts  of  the  locomotive  to  the  minimum,  both  by  the  use  of 
improved  designs  and  of  the  very  best  quality  of  materials,  so 
that  the  boiler  could  be  enlarged  without  exceeding  conservative 

toi''"'"  'Jlustrated  description   see  American  Engineer,   October,   1911,  page 
J»l.  and  Railway  .fge  Gazette,    .September  22,   page   555.    -^  ....-        ■.  ,/ 


of  various  parts  by  improved  design  and  material,  the  above 
comparison  with  a  Pacilic  type  of  approximately  the  same  size, 
but  of  conventional  design,  is  verj-  impressive. 

In  the  larger  boiler  thus  secured,  the  utmost  care  was  taken 
to  give  it  the  best  proportions  and  the  most  carefully  designed 
details.  Approved  fuel  saving  devices,  viz.,  the  superheater  and 
brick  arch,  were  of  course  applied,  the  former  being  the  largest 
of  the  Schmidt  type  yet  installed  on  an  American  locomotive. 
A  moderate  steam  pressure  was  decided  on  and  the  cylinders 
were  carefully  proportioned  to  the  boiler,  so  as  to  give  the  most 
economical  point  of  cut-off  at  the  maximum  boiler  capacity.  In 
the  table  on  the  next  page  are  given  the  boiler  dimensions  of  No. 
50,000,  as  compared  with  live  other  locomotives. 

In  this  table  the  equivalent  heating  surface  is  figured  on  the 
basis  of  1  sq.  ft.  of  superheater  heating  surface  being  equivalent 
to  \Yi  sq.   ft.  of  evaporative  heating  surface.     Service  tests  cii 


.■  -^s- 


AMi'.KUw    i:.\(;i\i-:i".i>:. 


\n|  .    S(>.    Xn.    ]. 


•  <i  tli.i!  .liar.  liiiftcviT.  piililivati'iti  u;i.--  -ii»p<.nili  il,  :iimI  tlir  St|i- 
li-inln.-r  ;<H(1  NulisciiiiViit  niiiiil)ii>  di'l  n.  i  .ipiH.ir  In  Uu\,  ISoS. 
it  \v;i~  rt\i\v'l.  tU<j  Mdliiiu's  ]l i:,^.:^!iu'  Kiiiii:  C'luliiiud  witli 
it.  .•iml  thy  Ittlo  VVM>  rlKHiiii-d  l"  .  i iiit'i'ir'tli  J\ii:lr,i,-iJ  Jintnui! 
and  M,\!i^iitu's  \hv^(t:i'ih'.  In  jinu'.  IS.V',  Mr.  Miiht  iH-ihimmI 
cf  lii^  iiitcrrst  t"  l".i;liiTt  I  Ifil'^r.  In  1S4,\  In  i\\  r\  rr,  lit.'  :i|iii:i- 
rrntl_\  a.L::iiii  lui'atlu-  inirri'-tcil  ni  it.  a^  hi-  iiaMu  a])p(.Mi>  ■•.i 
till-  litU'  i'av;i'.  uit!i  tliat  "i'  Mr.  Si'Ik-k-iYit.  .•!>  t>\\c  >>i  the  t.vlit'>r> 
ami  pi"'ir>ritt"r--.  In  Xnv  cinlii-v.  1S44.  ii  \\.i>  ann'  inu'cil  that  ^n 
till-  lir-t  "i"  _l:inuar\.  1S45.  the  n'Urn.il  uoutil  ayain  lu'  i>>.iir,: 
in   it-  "riiiinal    t"'>rni  >>\    1')  |M'4i-s.   which  has  afiparinilx    lucn   :\  • 

•  Uii'tMl.  Jt  ua>  al>>>  >lati(l  ih;n  wiu'ii  thf  journal  u;is  Iii-l 
>tarii-i1  "the.  ili'lail-  I'l'  >.-ciii-t  motion  'i,\niiu'(l  ihi-  jiri  >iniiunt  ]ila>v, 
\\iuTcM>  11'  u  tlu'  iDanaiii'iiicnt  'A  r:iil\\a\>.  ilu-ir  >.•■  -i.  iiici'im-  aii'i 
i!i\  i>l<.>i<I>   will   (.■•'l'>'vial!\    r(>-ci\f   <>\\\'  atli.iini'n. 

In  X'-\  i-nihic-r.  1S4'>.  ilu'  ntVu-i-  \>\  tlu-  piiMicatii  iii  \\a-  ninxt-d 
t"  t'htl.i.Ulpiiia.  hnt  in  jamia.rx.  1S4''.  it  wa^^  a.yaiii  ntiniiiil 
I"  XcW  \'','rk.. '111(1  Mr.  Miiinr  ili>pi '.-.(. '1  "i'  hi-  int(.'r<.-i  in  it  t" 
IK-nn  \'.  .r'.'.ir..  uln>  \\a>  it-  i-ilii-.r  until  iSdJ.  in  1S4"*  th<' 
uaiiif  I'.f-  John  II.  SrlnilJ/  aiicl  (>■.  apiH.u-  ..n  thi-  tiiK  jiai^i-  a< 
^inbli-hcr-. Mr.  Solitih/  ixtaimil  an  inu'ri.-i  in  ihi-  imikt  rnuil 
!SSJ.  attd  tlun  another  i.-onip;in_\  \\a-  ■.n-.^ani/ecl  p.  pu1ili-Ii  it  wiili 
(  ill  r-v  I',  ."-^wain  .a-,  pri'-idciit.  Ir.'in  th.at  dali-  it  w.is  I'oii- 
uuv-U-'l  i>\-  a  iiviu>lKr  <>\  (HlVvia  in  i-.lii..r-  mini  (l.t.^lnv  1.  ISSli. 
wlun  it  v\a-  pnivha-vd  l>y  X.  .M.  I'-tik),  wii.-,-  ikhiu-  apin-ar- 
I'li  tlu  lilli  paiii-  a-  vihtT  ami  piilili-lu-r.  In  JatuiaT).  1SS7,  it 
.wa-  i-..n-<.li.Iati-.I  uilli. ./'./«  .\  .'.v/.v'n/V  l:ii^iu,\-'-!ii-  M.i,^it-iiu- 
iiii.Kr  tin-'  titU-.  -'i"  'the' .//.';'/•'■',(./  >i!iil  lui^inrriit::  J  ■ntrrtii,  Mv. 
r"ornr>_]"-;in!:    fhi-   -"U-   ]>r.iiirifti  t: 

(  >.n  Jaiina:\v  1.  iVo.  tlu-  n;tnH'  was  ohanurd  t"  tliv  .1  iih-riitiii 
l;!lL.:>!i\-'r  itm!  J\\n'r.i.!,l  Ji'iirihi'.  -AWi]  llu  tilK'  pa.ui-  i-oiiiain-  the 
tiuniiS  "f  X'.  .M.  l"i«riu->  a-  propriit'T  and  editor.  Iredeiiek 
ll'.'Kir!  ;i>  as-ooiatc  I'ditor.  and  Irank  J.  ImvikIi  .i-  hn•.ine^> 
inan..L;iT.     It   w.ij  -l.ated   in  thi-   i--ui    thai    .Mr.  Ihannte'-  artiiUs 

.'•"•M  i'le  iifoLire--  ...f  flv-ing  m;icliitu--  wonld  h<  eoniniiuil  .and 
Oi'iiehtdvd    in    t'i;ii    \oln:nc. 

'  .\i!otl;vr  I'iuinue  in  •  v^viu-v-hip  t^ok  idaoc  .n  jaini;!r_\  I.  1S'.(). 
v\heii  .Mr.  l-o-rrie}  di-]'>iSed.of  liis  intiVe-t-  t"  K.  M.  \  an  \r-d;dr. 
wlu,'  lor  rr  ii;nnl.>er  oi;vcar.s  jiresi.-n-  h.nl  imlili-lied  the  .Wiiii'ihii 
i'.ir  \^n!\f  /.".')■;''/■''<".:• />;(//iU'".  liie  tw"  paiurs  weia  eon-olid.iti-il 
atrdt-r  ihe  title  oi  the  ,'IhuuuIaIii  f-yn,;^i)u'<'i\  (.'ur  liiiilil,'''  innl  k\iii- 
lyi'iti  ./.;;(<•;.'.;/,  .\ir.l-"oriiey  c'.iitiniijny  a-  editor,  and  W  ,ildo  11. 
.\i;ir>h.i1]    lu'e.iiiie   ;i-»  eiate    editor,     (leor.yi    II.    Itakir.    who    han 

,  hevit  edit'-r  •■{  i]iv\\iti'ni,t'  (.\ir  .nui  l.^'^t'iih't;:;'  liiviiL'i'  i"or  the 
I'or.r  \ear-  pre\  i'  r,-.  re.tifed  .at  thi-  time,  hor  the  i'lr-t  -in  nioinh- 
of  !.•<';«>  it  \v.i~  i>nl>lislieil  'in  lite  ''.'_•  .v  14  in.  l\pe  pa^ie  oi  the 
iV./,*;. •Jiic/.' i  .,''■  '!<id"  Li'COMU'tii  c  Hiiihli'r.  Imt  ill  June  it  wa-< 
v'h.iiive'l    t"    it-    jita  \  ifins   iiiul   ]ire-ent    -tand.art]    -i/c. 

Mr.  V:m  ;.\r-.!ale  eonlinned  a-  it-  proprit  tor  np  to  the  time 
t.i'  lii-  d<;(t'h.  Xo\.ciHl>er  J.\  !'*()•).  lU-  -liorteiietl  the  name  t" 
ii<  prexiv'tr-  t'oriiv  . ////i'' 'I'lC/  l:n;^nit\-r  iHu!  h''ii!i%'jil  J^'iinuil — 
oji  June   1.  1S'<''.     (  hv  June   I.   1S''7,    .Mr.    h'.iniry  reiired    from  ac- 

.ti\e  >er\iee  and  .Mr.  .Mar-hall-  re-i.mied  to  t.ake  the  .appointment 
of,  rosi-.tant  .  -itperiiUeii'lent  ><i  iiiaehini-r> .  ('liiea^o  X-  Xorth 
W'e-terti  Kailway.  (ii.M.  I'-arford.  \\!io  at  tliai  time  wa-  an 
edit.'r  en  the  /v'i)(;'i,-ijV7\'.v  ;'.;»•  at  l"hiea'.:o,  heoanie  editor.  .Mr. 
P.;t-ford  retnairfrd-  a>  t''lit"r  tmtil  ()etolier.  I'^fl.^.  when  he  w.as 
-lua.Vedvd  \'\:  R.  \'.  -\\'ri.yllt.  who  eontimied  in  eliarve  of  the 
editori.ai  dcpannu-iU  iTli'til  M:n\-h.  I'dn.  (hi  .Mr.  \  an  \r-daK's 
death,  die  ;)ii!ilioat'ion  \\a-  eoiitiniied  h;,  K.  M.  \',an  \r-dale. 
inr.,  iif  which Mi-s.  \';iti  Ar»ilale  wa-  pri-i>leiil  :in<l  j.  .">.  I'.oii- 
<rill.  who  for  the  prf\  i"ii-  IJ  xe.ars  had  heui  !iu-ine>>  ni.ma.uer. 
\va>  xiee-jirtsidetit  and  tieiural  inanai;er. 

W'ltk  tiii-  i-stio '.yi  ncu  era  is  Letiini.  .\<  w.a-  annmnired  in 
the  neeenitur  lunnlit-r.  the  jiroiierty  h.as  hei-n  piircli.ised  h>'  the 
piihli-livr  of  the  RiiiiUiiy  ./.:,<■  (j'ttc-cHc.  and  the  .Jiiicriciiii  I'.ii- 
-iiu\-r  will  now  iiTclude  the  matter  whieli  li.a-  pre\ioUsly 
appear<-ri  e.nec  eaeh  month  a-  the  Slioj>  Section  of  the  luiH- 
Uii.r   ./.,■•    (/^r<■^'■^    in    .addition    to    it-    n-n.al     article-     on     other 


aciiuiie-    of    the    mechaiiic.il     or     niotivi-     jiower     depariineiU. 

I  he  .Shop  I'.dition  of  the  A'((/7.\'</_v  ■/..,'<■  <iiiCi'tU'  wa-  started  Uc- 
1  iIht  1.  1*'0''.  That  niiinher  contained  [lari  of  the  re-tilt-  of  the 
lir-i  >liop  kink  t-omiietitioii.  which  had  heeii  aiinonnceil  in  the 
i-Mie  of  \ii'-;ii-t  27.  I  he  ide.i  met  w  itii  so  iiuicli  .i|)preci.itioii 
that  tlu-  -cojK  of  till  Work  wa-  L;radnally  e\ti-iicle<l.  ;ind  a  few 
monili>  l.iter  .ill  of  the  mecli.inical  material  in  the  lirsl  issue 
i'i  the  moinli  \\a-  iiroiiped  toj;eilier  in  ;i  .-eclion  of  the  jiaper, 
known   a-   the   ."^lio))   .'Section., 

I  he  Work  of  thi-  departimnt  increased  in  hiipnrtance  t"  Mich 
an  extent  th.at  it  was  decideil  hy  the  pnMisher  of  the  h\iil:^.\iy 
.l:J.t'  (/!';."<■//(•  to  pnrch.a-i'  the  .  I  merit  an  /jii^nu-i'r  i''-  Ixiiiliiuui 
Ji'itrihi;  .111(1  comliine  it  with  tlu  Shop  Section.  Hence  the  foh 
lowiiit;  .ininii  nceineiit  in  the  I  )eceinher.  l''ll.  Shop  .Sietioii  : 
■■  I  he  reason  for  this  change  i.-  that  oiir  work  in  the  interest- 
■  ■■I  -hop  elliciency  .and  icoiioiny  lia>  yrown  to  such  jjioportions 
lh.it  thi  ri'snlis.  when  reduced  to  txiii-.  have  hecoinc  U'<>  great 
.1  hnrdiii  for  an>  one  is-ne  of  the  h'liilieay  .li^c  (ia.^ctlc.  .\gain. 
onr  jdaii-  f'  r  the  future  with  respect  to  nii'i.-li,anic.il  department 
prolilcni.-  tli.ai  iiin-t  neces>aril\  hi'  cohered  llr  iroii.tilily  in  the 
column-  .'f  the  h'.iih.K.iy  .  !,;,•<•  ii\i.:,IU\  hecaiise  i'i  their  \;ilue 
and  mteri-l  to  olliceis  in  other  departnieiit-,  inlhlenced  the 
(•liangi'."  .  .  -    "   ■    ,  "'  ,  .    •  ,,      .     ■ 

.Moine  power  dep.irtnient  pr<liKni<.  iniere-l-  and  .acliviiie.-  in 
all  of  tlii-ir  (litTereiil  pli,a-es  .and  -nh  divi-ion-  will  he  the  lield  of 
the  .  I  iili-r!i',!ii  Ijii^ihct.  \'\]y  pl.an-  of  the  I'dilor-  .are  for  ;i  con- 
tinu.al  .-i-owth  .along  the  lines  alre.adv  cle.arl>  m.arked  to  those 
i.amiliar  with   the  two  pnhlicaiion-  row    i-oinhined   in   it. 


Nl-W      HOOKS 

/'o  ..•.■■.■'. /f.,.v  f.  t!u-  Ti.ir.l  .Ininijl  (.'.'»:  .-iili, 'It  I'f  llir  I  iit.-nj,ili,'ii,il  R,iilu\iy 
/■././  .  (.o.',a',/.'i"»,  lii'lil  ril  (■li;itl;m."'i;.i.  Tcmi..  .  .\la.s  1..^,  I'Ml.  Si'crc- 
lav\.  J  I.  I!.  .selia-Ti.iii.  I'lid  .i.i"tiil,  UmK  l-laii>l  l.nu-.  I  .>i  .-^allo  Striit 
M,ili"n,    e'lliiMi;".       J.'S    |,;n.'i  -.       I'lin-.    imjicv.    .vt    iililr.    ilolll.    7^    citit^. 

rile  ■-;  row  ini;  iniiiori.ance  of  ilu-  I'uel  .\ssoci.ation  is  indicated  li_\ 
the  \alu,alile  papers  relatin.g  to  |oconioti\e  fuel  imhlished  in  this 
\ohinu-  of  the  proi-iedin->  of  the  third  anmi.al  comi'iitioii.  The 
-ei-reiar\  rip''rt-  that  the  nlemh•,■r^!lip  is  nov\  ,i!i7.  -howing  a 
Liaiii  of  ll'i  niemher-.  J'he  li-t  of  papirs  is  .as  follow-:  I-"iul 
hue-t-ii'.ali'  n  under  the  Ihireaii  "i  .Mines,  hy  j.  |-"..  Ilohues: 
j  )rauni- .itioii  of  a  R.iihvay  i'liel  1  )e]>arliiient,  hy  T.  I  )utT  Smith. 
fuel  agent,  ( .r.and  Irnnk  I'aciiic;  The  l"se  of  JViiademn  for 
Locomotive  I'uel,  hy  Jlugeiie  .\lc.\ulitVe.  fuel  .agent,  i"ri>C(> 
Line-;  I'urch.tse  of  C'o.al  on  a  .Mine  Run  It.isis.  1>\  A.  A.  .*>teel, 
prof,-,>,,r  of  mining  :it  the  L'ni\ersity  of  Arkaii-.is;  K.ailw.ay 
Iml  in  Relation  to  R.ailw.ay  (  Iperatioii.  hy  R.  J-.merson ;  'Jesting 
"f  I.ocotnoiive  h'uel.  hy  \'.  (  ».  Ihimiell.  eiii^iiieer  of  tests,  Kock 
I-kind    Lines.         ...•;,  ■■..,  .     ■■.    - 

/'      ,-.■,■. hi;  i;--   ,■/    ,'/,•    M.i'trr    i'.ir   ,iiij    L.-r-nin^li-.f   J'aintri<'    .li\;',-t\itivn.       1.J6  ■ 
page-.      0   ill.   X   'I   in.      Sccniary,   A.   !■'.    I)aiH-.    Kiailinu.   -Muss. 

I  he  proceedings  of  the  fortv-seciiid  ;niimal  coiiv  iiitioii,  held  at 
Atlantic  l'it\.  .\.  J..  Septemher  IJ  to  ]?,  h:ne  rec(  ntly  heeii  issued. 
A-  i-  n-n.al  it  contains  a  li-t  of  the  meniher-  of  the  a->(>ci.ati<>n. 
mentioning  tho-,-  ],re-em  .at  the  l.a-t  eorueniiou.  This  conven- 
tion w.a-  .lie  of  the  he-t  the  ;i.-soci.ation  has  lield  for  :i  long  time. 
.and  the  (.^1)11^11(1-  ;ire  to  he- congr.atul.ated  upon  the  \er_\  com- 
plete lap.  ^a-  pre-(nied.  .\mong  the  interesling  toiiics  are  tlu 
rei'ori-  ..f  the  Inform.ation  ('■.mmittee,  Te-t  Committee,  tin- 
|i.aper-  on  the  J!e.-t  .Method  of  I'ini-hing  the  Iiitcrioi^(d'  .Steel 
l'.a--en!.!er  Oirs.  the  es.say  on  the  \'allie  of  Chemical  .indi'r.actical 
'i(-t-  ..f  Railw.ay  I'.aint  Shop  Materi.al-  .and  p.iiier-  on  the  E.x- 
jierieiice  ,aiid  .Sn;jgestions  .as  to  1  low  Other  1  )ep,artments  ATav 
Hinder  or  Help  the  I'aint  Department.  The  comiilete  addro-e- 
gixeii  li.\  I'.  W.  i'.r.a/ier  and  Lngene  Ch.amherlain,  hoih  of  tlu 
,\ew  ^'..rk  Ceiitr.al  Lines,  are  inchided.  An  .account  of  thi- 
cotiveiitioii  w.as  given  in  the  Slio]i  Section  of  the  Riiilieay  . /.i,''' 
</(/.:.•//.•  lor  October   1,   1911. 


Experimental  4-6-2  Type  Locomotive 

Pacific  lypc  l^ocomotivc  No.  SO.OOI)  l)csij«ncd  and  Built  b>  the  Amer- 
ican L()C()iii()ti\  e  (]<)nipan\  at  Its  I'-xpense  lias  l)e\  eloped  in  Actual 
Service  I  Horse  Power  for  Hach  121.4  lbs.  Total  W  eij«ht.  Twenty-five 
l*cr  Cent.  More   l*!tficient   than    the    ()rdinar>    Pacific    !>  pe    Locomotive. 


I  »i-niiiii  \i'  (IctfriiniH-  ilio  limits  to  wliioli  tlu-  I'lVK-ii'iicN  ;mil 
(.■;i"li.ii.'it\  "I  '••■  iiassi-iimr  li  kn  iitti  iti\  c  "i  staii<l;iril  whrcl  arran^i- 
iiuni  i-'Uild  lie  clo\  ilnpiMJ  witliDiit  I  M't-i-ilinii  (.-iinscrv  alivi-  wciyiit 
liiiiilatii'ii-.  tiu'  .\nKTii.-aii  l.i  n^  in.  ili\t'  ('iim]ian\  <U'>i,mui]  ami 
Imill  at  it-  "WW  i'\|ivnsc  li  hn  niiutiv  i  X'n.  3(>.(1(K)  wliiili  in  its  »  \\  n 
!irl'l  'if  scr\  iri'  marks  as  strikiiiti  an  a(l\aiu\-  in  Icii-nninliv  c  oun- 
-i;\uti<'n  as  <li<l  tlu'  Mi>imtain  t>])o  nl  tlu'  ( "lu'-a]ioal<i'  vK:  (  )liiii.'' 
Maxinnini   sustainnl   caijaoitv    pir   unit    nl    wci.Lilit    was   iIk'  uliiioi 

Of  tlu'  (lisi.iiticrs  aiiij  ail\antaL;i'  was  taken  <<]  tlif  laU-st  apiiv.  \i-<l 
'k-\  vl"iinii-nts  in  1<  n'.  imnti\  i'  <U'simi  and  .if  fuil  -axini^  il<\ieis. 
It    enilMiilit'S   tlu-    latest    kn.'U  Kdi^e    ..f    pr. ']i..rti.'ns    anil    i,niir..\e- 

V ■iik'ifts'iii  tile  <k'sii;iv  "f  details,  nmiliined  with  ilie  ii~e  ..f  tlu    \ir\ 

■   liest   material-  nliiainalile.  '■,,..  ■  V  ■ 

In  u.irkin.!^  up  the  ilesiyii  tlie  liuilders  Were  uiitr;ntriHe1ed  fi\' 
aii>  i.ntside  -pi-eilieati'ius.  .r  the  mei-ssitv  ..f  e.ml- rmin-,;  t.  > 
;tn>-  railwav's  exi-iinu  stan. lards,  and  thn-  had  a  fr<.-i'  hand  t  ' 
enili..d>  ihcir  idt-as  ..f  the  hest  l..e.  .uinliv  i-  en'^^iueerinu  jiraetiev. 
Ihi-  is  pr..ilial'l\-  ihi'  lirsl  instance  in  the  hi--t<.r\  ..f  Amerii-an 
!i..-'.;nr.ti\(    development    in    uhieli    1.  .e.  un.  ili\  i-    Imilder-    .11    their 

,  <.'Wii  initialue  and  at  thrir  ..wti  e\penM'  ha\i'  e.  ustrueted  a  lnV"- 
ni'iivi-  ii.it  t.,  inlr.idrce  a  new  prini'iple-  hni  t"  se.-ure  iuf.T- 
inati- u  a-  t..  thi'  mavinuun  p.  .-sihilities  in  ee.nnuix  an.l  i'apaeit>' 
iiihiriul  m  alrea<l\  aeeepie.l  priiuiiile-  with  tlu'  \  iew  .'f  ad- 
V.inieni' lit    ..f    t..e.>m.iti\e   .le-iL;n.      A-    mi'jht    he   expeete  1    the    .le- 


wlieel  l.«ads.  The  result  .if  t'li-  i-  ijartieulartv  s-triklii;.:  in  e.  luieoti.'H 
with  the  e\  linders  in  wliieli  \aiiailium  ea-l  -tcel  wa*  used  with 
ea-t  ir<in  husjiiiii;-.  in  ll.ie  ejliiider  ami  \al\e  eha.nl'er>,  restvhiug 
in  a  savfi.L;  ..f  ,'di..ul  4,()(K)  Ih-.  a>  e<>mpared  with  o.'isi  ir.»n  c_\  Hii- 
der-  ha.vfii.u  inside  steam  iiipe-.  \1-"  with'  tlu'  trailtT  Irtiek 
where  a  s.iv  in.i;  vi  luarlv  .\(KK(  Ihs.  was  elVi^'U'l  hv  inipn >ve<l 
de-iiii).  \i;aiii  the  i'>e  .f  the  pre-- e.l  -tvel  linmiKT  ln-ain  an<^ 
])il'it    saveti    1.5()((   Ills,    as   vnmiiared    with    the    east    sievl    hinnJKT 


\V«-inM-, 


Wu-is, 


,-M.f»;:'t., 

j..-e.v  N. 

I.ON.i    H-. 

l.oMt  II."-^ 

1,">14  ilW.   ' 

1.,'fit.  Hr- 

',^>-  It,-,   ■ 

!.it5;s  llw 

!.-<!    ]^^^. 

?40  H<- 

Ky-«  It..--.  . 

l.?s<t  H.S 

5?4     llr-,. 

.   KI4K   11- 

■?rr   JIi-./ 

t.r5<i'  11.- 

.Ui-  H.-.-. 

7I.IH.  11<- 

r  r.iiiu-  cr.i--  tie-  1  _'l 
fiiik  -iiiiln'i't'j  ;  .  .  .  .  , 
.1  .ink  \  .-ke  .,,...  .  . , 
I  ink  )  .fke  -tir.iiki  t-  ,  . 
I'.iiiu)nir  liLx-kil  .  .  . 
l'..(H;iri>i|-  •hiU-riiiti  .  , 
1."  nilvt     Iiuui]:fr     -, .  .*.•.. 

l-il-1 .:.. 


heam  and  wo.kK-h  ]iil    1.     Sinnlar  iiietli. 'd-  wc-re  f"11    we. I  thr.'iT^li- 
..ut    till-   wh..l(.'   de-ii;n.   as   i-    illu-tralid    in    iW   aee..in^ian\  ini:    ta- 
ble, with  the  most  .yraitfv  iiii^  rr^nli-.  iv  .t  .mix    in  saviijii  <  i  weiylit. 
hut  "if  .letiia!  impri.wineiit  and  -irenu'lu  liiii!:;  <  I  ihv    \  .tri"!?-  details.      * 
As   aft    iiidicati'  n   ..f   wliat    wa-   .tee. ■:npli-ln.-il    in   savin li   wvi^ht 


■  "■"  '--'"T.^Ai  ■.  ■^■'«-'.'' "f ,'';' 


••Maximum    Power    Per    Unit   of   We'ght"    Wns  the   Oljject   of   tlie    Design    of   Tliis    Loconolive.                "                    , 

■  "  • 

si.>;ii    ine..ri.. .r.iu-    a    miml.er    ..f    inn.  v;itii .us.    several    ..f    vvlnVli  of   vurimis    part.<    In    iniiir. .v<d    d(-.-it;n    and    material,    the    .-nuve 

iiave.  even    in   tin-   >h..rt    timr   whieli   tliis   1.  .e.  .m.  .tiv  e   h.i-   heeii    in  oiiniiaris'M)    vvith   :V   Pacilie   tv  pe  •'{  .ippri.Nimatelv    the   -.ttiie  sl/O. 

servKv.  iir.'M.I   t..  hi-  -, .  threat   an   ,i.lv;inee  that  thev    h;ive  already  hnl  >)f  0<>nvi'nti">nal   <Ie-it;ii.  i-   verv    impressive. 

iieeii  ajipHe'l  t..  ..tlur  l..ei'ni..tives  Iniilt   hv    this  eninpanv    and  ean  In   the   lariier   lnjler   ihu-    Miiire.l.    the   ittin.  -t-  e:ir<.-    vv.i-   t.ikeii 

u.'u    alnii.-t    he    rei.;ard(il    .-i-    -taiid.ird    pr.ietiee,      lliis   i-   partieu-  t-.   yive  it    the   he-t    pn.p.Mii    11-  .md    the  ni<>st   carcUiHv    <U'sii;n<j<l 

larl\    n.  .lii-t  .il,],.   in    tin.   t-;|.,j.   ,,f  t),<.  ,,in-ide   steam   pipes   e..mieet-  det;iils.      Api>rtived    fuel   -.-ivinv   dev  iees.   \  jy..   the  suporhcater  an<l 

niu    t..    the    l..p   ..1    the    steam    ehesl.       The   adv  ,tiita"-;e   ..f    this   ar-  hriek   areli.   were  ..f  eciirse  aiijilied.   the   t.«rnier  hcinji'  tiio  laryesi 

raiiLiement   is   so   app.ireiit    as   to   meet    vvith    praeii.-ally    nniver-.d  ..f    the    SJimidi    tvi.e    yet    installe.l    .m    ;in    Anterieaii    loc.nn.-iiv  e. 

a.l..|iti..ii  .11    reeeiil    ..r.ler-.  A    ni.  .<ler:ite    steam    ,iri--ure    w;i-    decide.l    ..n    an.l    the   cylinders. 

-Maviimim   -iisiaiiutl  e;ip;ieitv    of  e.iurse  nieaits  ntaxitmim  li.  iUr  were  e.irefullv    ])r-iiiortioned  i.    ilu-  I.iilef.  s>>  as  t.'  j:'^ t*  the  nioSt 

(■■■ipneity.   .-.nd  everv    irf..n    w;i-   made   to  h.  Id   the   weiylil  <>i  all  eo.iiomieal  point  >^i  ent-otV  .u   tlie  maxinnnii  li.'iler  Vapacilv.     U\ 

other  pan-  ..f  tlu-  I.  e.  .iin  .ti\  e  t..  ihe  minimum.  h..lh  l.y  the  u-e  ..f  the  t;il>le  on  the  next  \>:r^v  .are  j^iveii  the  l...i]er  dinielisioili;  of  Xo. 

nupr..ve<l   desiiiiis  ;m<l   ..f  the  verv    iiest   <piality  of   materials,   s..  .^^O.CKK).  as  e..inparei|  with  live  ..ther  I'-eoiiioiivesI^    ' 

that  the  1. -iler  ei.nlil  he  enLiri^ed  without  exceedini-  oiiiservalive  In  this  tahle  the  eduivaleiit   luatini;  snrtaoe   is  -fii-nre*!  em  the 

;   :K,.r    ill,„t,at.-.i    .l,-,cri,,.i.,n    -.■<■   .b;.-n,a„   {i„^uu-r.-    Oetob.r.    P>11.    paKO  ''^'^'^   ">    '    ^'1-    ft.  of   sul^-rheater   heatiui;    stlflaee   hehl^i   equivalent 

-«^1.  .-rn  I   /,'„,/:.,,,.  .f^,,.  ,;„-,..^,,.   ,.;,.,,,,,„,^.,,_.    ,,.,^,.  5-5  ^,,    1 1  _,    j^^j     j,     ,,,"   i-yjip,  ,r.it  i\  e    lie.-,lin,L;    surtaee.      Sei-vi.-e    tests   .  h 
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superheater  locomotives  indicate  that  while  this  value  may  be 
approximately  correct  for  average  conditions,  when  the  boiler  is 
forced  to  its  maximum  the  superheating  surface  becomes  more 


of  a  greater  proportionate  capacity  than  is  indicated  by  the  fig- 
ures of  equivalent  heating  surface.  Compared  with  another 
locomotive  of  equal   weight,  also   equipped  with  a   superheater. 


.     v;:.^      Locomotive.     .                              :'  50,000 

Total   weight    .  .  .'.  .  .' . ..:........  269,009  '•'S- 

Type  of  boiler    '. Conical 

Steam    pressure    185  lbs. 

Diameter  drivers    79  in. 

Tractive  effort    40,800  lbs. 

Diameter  at   front 76}i  in. 

Largest  diameter    87   in. 

Firebox,    length 114   in. 

Firebox,   width    75  !4  in. 

("irate  area   59.75  sq.  ft. 

Tubes,  number   207  ■ 

Flues,   number    ■ 36 

Tubes,  diameter   214   «n. 

Flues,    diameter    5  J^    in. 

Tubes,  len^h   22  ft. 

Total    heating    surface 4,048  sq.  ft. 

Superheater  heating  surface 897  sq.  ft. 

Equivalent  heating  surface .........;'.....  .^.  5,394  sq.  ft. 


A. 

269,000  lbs. 

Conical 

200  lbs. 

79  in. 

30,900  lbs. 

72  in. 

83  in.  .    - 

108^   in. 

75%  in. 

56.5  sq.  ft. 


2%  iri. 

SVi  in. 

21  ft.  6  in. 

3,424  sq.  ft. 

765  sq.  ft. 

4,572  sq.  ft. 


B. 

271,000  lbs. 

Conical 

200  lbs. 

79  in. 

30,900  lbs. 

72  in. 

83  in. 

108^4  in. 

7514  in. 

56.5   sq.    ft. 

242 

28 

2  in. 

5H  in. 

21    ft.   6  in. 

3,784  sq.  ft. 

705  sq.  ft. 

4,842  sq.  ft. 


C. 

270,000  lbs. 

Straight 

210  lbs. 

80  in. 

33,400  lbs. 

79H   in. 

83^   in. 
Ill   in. 

SO 'A  in. 
61.8  sq.  ft. 

•  "m  •*•  •  •  •. 

^254  in. 

Vl'ft.' 

4,427  sq.  ft. 


D. 

E. 

266,500  lbs. 

263,800  lbs. 

Conical 

Ext.  W.  T. 

200  lbs. 

205  lbs. 

79  in. 

74  in. 

29.200  lbs. 

43,400  lbs. 

72  in. 

78  in. 

83  in.      :■•••• 

1081^  in. 

120  in. 

75^   in. 

84  in. 

56.5  sq.  ft. 

70  sq.   ft. 

382           •: 

389 

2  in.       -• 

-   254  in. 

20  ft. 

21   ft. 

4,210  sq.  ft. 

5.017  sq.  ft. 

4.4^7  •«.  ft.         4,210  sq.'  ft.         5.017*  sq.'  it. 


valuable  in  proportion,  and  therefore  for  maximum  service  con- 
ditions the  boiler  capacity  of  the  superheater  locomotives  in  this 
table  are  probably  under-rated  and  the  boiler  on   No.  50,000  is 


but  having  less  superiicating  surface,  the  50,000  in  service  tests 
showed  an  average  economy  of  13  per  cent,  in  fuel  per  indi- 
cated  horse  power  hour.     In  these  tests  the  average  superheat 


^§8¥8§'#^ : 


Half. Sections  and   End   Elevations  of   Boiler   Showing 
Arrangement  of  Superheatc  Tubes. 


was  276  deg.,  and  the  maximum  341  deg.,  w^hich  is  the  greatest 
amount  of  superheat  ever  obtained  on  an  American  locomotive. 
The  superheater  is  of  the  Schmidt  design,  known  as  the  type 
"A"  of  the  Locomotive  Superheater  Company.  It  has  a  top 
header  and  36  double  looped  sujierbeater  elements. 

■h  In  addition  to  the  superheater  this  boiler  is  also  fitted  with 
a  Security  brick  arch  of  the  latest  design  which  further  in- 
creases its  capacity  by  at  least  10  per  cent. 

.  Reference  to  the  illustration  will  show  that  in  general  fea- 
tures of  construction  this  boiler  does  not  diflFer  noticeablv  from 


_.^^__. 


HP.^ - 

''I'iH'- .ii4pJAii'M* -'-;i4;r|' 

.        The    Keynote    of    Sustained    Locomotive    Capacity — the    Boiler 


•Has   Been    Most  Carefully   Proportioned. 
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previous  designs  of  the  same  builders.  The  increase  in  diameter 
between  the  front  end  and  the  dome  course  is  considerable,  re- 
sulting in  maximum  steam  space  with  minimum  weight  and 
off-setting  to  a  considerable  extent  the  effect  of  the  very  low 
dome  on  the  moisture  in  the  steam.  The  2^^-in.  tubes  are  ar- 
ranged with  f^t  in.  bridges,  and  arc  carefully  located  to  give 
the  best  circulation.  A  liberal  depth  of  throat  sheet  has  been 
obtained,  allowing  plenty  of  space  below  the  brick  arch  for  a 
liberal  depth  of  tire.  There  are  two  15-in.  circular  fire  doors. 
Although  the  boiler  carries  but  185  lbs.  pressure,  it  is  evident 
from  the  thickness  of  the  sheets  that  it  is  capable  of  an  increase 
in  this  respect,  if  desirable. 

Outside  Steam  Pif^es.— One  of  the  illustrations  shows  the  de- 
sign of  the  outside  steam  pipe,  which  is  the  latest  arrangement 
of  the  American  Locomotive  Company.  It  is  made  of  a  7-in. 
wrought  iron  pipe  bent  to  the  proper  form  and  terminating 
in  an  elbow  connecting  to  the  superheater  header  at  the  upper 
end,  and  to  a  cast  iron  Hange  at  tiie  lower  end.  The  pipe  is  se- 
cured to  these  castings  by  a  double  row  of  soft  iron  rivets.  Where 
it  passes  through  the  smokebo.x  there  is  a  stuffing  box  arranged 
to  permit  a  movement  of  the  pipe  due  to  expansion,  but  to  pre- 
vent the  entrance  of  air  around  it.  One  of  the  illustrations 
shows  a  view  of  the  front  end  well  illustr:iting  the  arrangement 
and  advantages  of  this  design. 

'.Cylinders. — Tliis  is  the  first  instance  of  the  use  <>f  vanadium 
cast  steel  for  cylinder  castings.  The  use  of  this  material  together 
with  the  outside  steam  pipes  lias  not  only  saved  about  4,000  lbs. 
in  weight,  but  results  in  a  decided  simplification  and  improve- 
ment of  the  casting.  The  elimination  of  the  high  pressure  steam 
passage  in  the  cylinder  casting  also  reduces  the  probability  of 
the  cylinders  being  cracked  in  service  by  temperature  stresses. 
The  cylinders  are  fitted  with  vanadium  cast  iron  bushings  •>4-in. 
thick,  and  the  valve  chamber  bushings  are  of  the  same  material. 
The  bushings  in  both  cases  are  secured  in  place.  It  will  be  noted 
that  provision  is  made  for  lubrication  at  the  center  of  the  piston 
stroke.    The  use  of  the  outside  steam  pipes  permits  a  much  bet- 


ter attachment  between  them  and  the  cylinders,  where  8  bolts  are 
used  in  this  case  in  place  of  the  customary  4  or  6.  It  will  also 
be  noted  that  a  leak  at  this  joint  is  not  as  serious  a  matter  as 
when  the  joint  is  inside  of  the  smokebox,  as  it  will  have  no  effect 
upon  the  vacuum. 

Vanadium  steel  is  also  used  for  driving  wheel  centers,  frames. 


Outside  Steam    Pipes  Were   First  Tried   on    No.   50,000. 

rods,  crankpins,  piston  rods,  valve  motion  parts,  and  springs. 
The  design  of  these  parts  does  not  differ  materially  from  the 
usual  construction,  but  their  weight  has  been  reduced  decidedly 
by  careful  distribution  of  the  metal.       ,.•.■-      -  :•:     .•      ,'    ;  •  . 
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Vanadium    Cast   Steel   Cylinders  Were    Used   for  the     First  Time  on   No.  50,000. 
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Scrczi'  liczcrsc  Gear. — Locomotive  No.  50,000  was  the  first 
one  in  this  country  to  use  the  screw  reverse  gear,  which  was 
ilUistrated  and  described  in  connection  with  the  Mountain  type 
locomotive  of  the  Chesapeake  &  Ohio.*  It  is  generally  recog- 
nized that  in  the  larger  locomotives,  other  than  the  Mallet  type, 
where  a  power  reverse  gear  is  generally  used,  it  is  becoming 
very  difficult  to  handle  the  ordinary  reverse  lever,  and  there  is 
no  doubt   but  that  tliere  is  considerable  loss  in  economy  in  opera- 
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Shoe  on    End   of   Extended    Piston    Rod. 

lion  from  tiie  fact  that  it  is  often  dangerous  to  alter  the  point 
of  cut-off  when  operating  at  high  speed.  The  screw  reverse  gear 
as  designed  for  this  locomotive  gives  about  11  times  the  leverage 
obtained  from  the  usual  reverse  lever,  and  of  course  permits 
the  adjustment  of  cut-off  to  any  desired  point.  One  of  the  illus- 
trations shows  a  view  in  the  cab  well  illustrating  how  conveni- 
ently this  apparatus   may  be   located.     With   the   screw   reverse 

*See    American    Engineer,    October,    1911,    page    387,    and    Railway   Age 
Gacctte,   September  22,  page  SSS. 


gear   the   engine   can   be   reversed  completely   in   from   4  to   6 

seconds.  '..  r'--.  ■:■'--'■:.■.  ^.-  .;  '  '..•^  v-Av.'.-'",  ■"  .y'\"-Ii  ■  v' 'v'-  -^  - 
While  tlie  screw  reverse  gear  is  not  new,  having  been  in  iise 
for  many  years  on  foreign  roads,  the  design  as  applied  on  this 
locomotive  differs  in  many  particulars  from  the  usual  foreign 
practice.  It  provides  a  straight  line  pull  w-ithout  ofT-sets  and  the 
use  of  the  screw  inside  of  tubular  connections  on  the  same  longi- 
tudinal axis  as  the  reach  rod  better  adapts  it  to  the  greater 
weights  of  valve  motion  parts  in  American  practice.  .-  .  :  .  .. 
.  I'alre  Stem  Guide. — An  important  improvement  in  detail  de- 
sign first  introduced  on  locomotive  No.  50,000,  but  which  has 
now  become  somewhat  familiar  because  of  its  use  on  other  loco- 
motives, recently  built  by  the  same  company,  is  the  self-centering 
guide  for  the  valve  stem.  As  will  be  seen  from  the  illustration 
of  the  builders  standard  arrangement  of  this  device,  it  consists 
of  a  guide  made  integral  with  the  back  head  of  the  piston  valve 
chamber  and  so  constructed  as  to  be  easily  adjusted  for  wear. 
The  chief  advantages  of  this  arrangement  are  that  it  can  be 
erected,  taken  down  and  replaced  without  any  lining  up,  at  the 
same  time  insuring  that  the  valve  stem  guide  is  absolutely  in 
line  with  the  piston  valve  chamber.  This  saves  all  the  time  that 
is  spent  in  lining  up  the  valve  stem  guide  of  the  ordinary  con- 
struction employed  with  the  Walschacrt  valve  gear  when  it  is 
neccssarj-  to  take  down  the  valve  motion.  This  arrangement  is 
self  supporting,  so  that  no  bracing  from  the  guides  or  any  other 
source  than  the  cylinder  is  required.  It  permits  the  use  of  a 
straight  design  of  combination  lever  without  forks,  which  is  con- 
nected to  the  valve  stem  crosshead  by  a  pin  passing  through  its 
wings,  thus  affording  greater  lateral  stability  than  is  obtained  in 
other  designs. 

Extended  Piston  Rod  Guide. — A  design  of  guide  for  the  ex- 
tended piston  rod,  which  in  view  of  the  general  adoption  of  this 
practice  on  locomotives  equipped  with  superheaters  has  a  wide 
usefulness,  is  shown  in  one  of  the  illustrations.  This  device, 
like  the  valve  stem  guide,  is  self-centering,  and  can  be  removed 
and  replaced  in  position  without  lining  up,  and  at  the  same  time 
exactly  coincides  with  the  longitudinal  axis  of  the  cylinder.     It 
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Front  End  Arrangement  of  Locomotive   No.  M>000. 
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consists  of  a  cast  iron  shoe  fitted  to  the  extended  end  of  the  and  the  guide  is  so  constructed  that  it  may  be  bored  out  an  ' 
piston  rods  and  composed  of  a  cast  steel  body  to  which  the  faced  off  at  one  setting  of  the  machine.  The  bearing  surfaces 
shoe  is  firmly  screwed  by  four  bolts.    The  shoe  slides  on  a  guide      of  the  shoe  and  guide  are  made  radial  to  provide  sufficient  wear- 
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Latest   Self-Centering    Guide  for   Piston    Rod    Extension    Which    IVIay    Be    Removed    and    Replaced    Without    Lining    Up. 

secured  to   tlie   cylinder   head.     The   circular   face   of  the   guide       iiig  surface  to  insure  continuous  service  for  2  or  3  years  without 

registers  with  a  corresponding  face  on  the  front  cylinder  head.  requiring  adjustment  to  linings  or  repairs  of  any  kind.     Further- 

The  guide  surface  is  struck  from  the  center  of  the  cylinder      more,  the  guide  surface  being  concentric  with  the  center  of  the 
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cylinder,  any  refinement  in  adjustment  between  the  shoe  on  the 
front  of  the  rod  and  the  main  crosshead  is  imnecessary,  since 
while  the  crosshead  works  on  a  flat  guide,  the  piston  rod  shoe 
will  swing  around  on  the  center  of  the  cylinder  and  thus  always 
take  a  fair  bearing  without  cramping.     A  dust  proof  covering  is 


gine  is  on  the  front  or  back  center,  without  removing  the  pilot- 
and  bumper. 

Outside  Bearing  Trailing  Truck. — A  saving  in  weight  of  from 
4,500  to  5,000  lbs.  was  effected  by  the  application  of  an  improved 
design  of  outside  bearing  radial  truck  in  place  of  the  former  type 
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Self-Centering    Valve    Stem    Guide. 


provided,  and  as  will  be  seen  from  the  illustration,  the  casing 
and  guide  are  so  constructed,  the  latter  being  of  horseshoe  form, 
that  the  guide  can  be  removed,  irrespective  of  whether  the  en- 


View    of    a    Front    End    Showing    Some    of   the    Advantages    of    thff 
Outside    Steam    Pipes. 

ap])lied  by  this  company,  which  entailed  the  use  of  outside  sup- 
plementary frames  secured  to  the  slab  rear  portion  of  the  main 
frames  by  heavy  cast  steel  filling  pieces.  This  type  of  truck  had 
been  previously  successfully  applied  and  has  since  become  the 
builders  standard  design  for  Pacific  and  Mikado  type  loco- 
motives. It  provides  for  a  universal  adjustment  of  the  springs 
to  the  rise  and  fall  of  the  engine  and  a  resistance  to  transverse 


Operating   Wheel    for   Screw    Reverse   Gear, 
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Sech'or  A-B. 
"  ■:     L.itest    Self  Centei-'nci    Guide    for    Piston    Rod    Extension    Which    May     Be    Removeo    n'ld     Replaced    Without    Lining    Up. 

!^co!!"od..t''>   tile   i-ylindcr   hrad.      Tlu-,  i-ii\-ular    faor    ..f   tlii-    vi'i'K'       i".«  >'.irf;u-i'  to  iii-urc  coiuinu'  lis  .■^iMn  icr  for  1  or  •>  w  ir-  without 

rii.'-i-tcrs  with  :i.  V'>rVt.-.s;.'r'!idin,t;'  nu-r  ■  ti  tlu-  front  oxlindcr  head.       "    roinn'riim  .-idiu-tniciit  to  liniii.iis  or  repairs  >■[  ,in\   kind,     h'lu-ihcr- 

[he    siuide    -'.•.rtaoe   is    -trrek    from    the    een^er   of    the   evlinder       in. .re.   I'u-   i^nide   --nrfav-e   heiht;  eonoeiitrie   with   the  eeuter  of  the 
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csliiulcr.   niiv   ntiiKnunt   in   ;i<liii-iiiK'iu   liciw  con   tlie  shoe  <.>ii  tin-  i;iuc   i>  on  the   trout  »>r  back  center,  without  removing  the  pilot 

■     tri«nt    <il    the    roil    anil    the    main    cr'>^>lun(l    is    nnnecessar.v.    since  an<l  lunnpcr. 

while   the   cri'>-.heail    w'rk>   mi   a    llat   .yniih',   the   piston    i^d    sh"e  Oulsiiic  Jii'(H'iii}i    'l'i\tiliiii:,    rritti:- — .\   >;i\ inji  in   w»i«lit   of  trotn 

will  >win,u  ar^nnd  ^n  the  center  <  i  the  cslimler  and  tlnis  al\\a\>  4,5(V)  tn  5.00()  Ihs,  wa>  effecii."!  liy  llu-  aiM>licatii'ii  ..f  an  iniiirovej 

■•     taki-   a   fair   inarini;    willimu    crampiny,       \    du-i    jii'MPt'   i-..\iTinL;    i-  di --i'jii  'if  ■  ut-idc  luariitL;   r.idi.d  trnck   in  nlaci-  ..l'  llu-    !• 'rnu  r  t\ne 
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pi"'"n  i(li'<l.    and    a-    will    'he    set.-n    I'rwni    the    illustratioti.   the   ea>in.L; 
•      and  .miide  are  -<  ■  o  in^trncti d.  the  latter  hein^  .if  hor>e-I)i  e  form, 
that   the   .;j;uidi-   can    l;e    ren"\ed.    irrc-nicti\c   c,|'   wlielher   tlie   i-n 
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View    of    a    Front    End    Showing    Some    of    the    Advantages    of    th© 
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apiilied  li\  this  et'Mipany.  uliicli  iiitailci  the  nse  "i"  onHJilc  sup- 
plementary frame-  secured  t"  the  slali  rear  pi.rti..n  of  the  main 
frames  In  heav\  ca>t  ste<.  1  lilliny  iiieces.  This  t\pe  "f  truck  had- 
l>een  ]ireviousl_\  ■~uccessfni!\  applieil  and  lias  since  hectitiie  the 
hnilder's  stamlard  dcsiyn  for  l*aciln'  and  Mikado  i^iic  loco- 
motives. It  ])ro\idi>  for  a  nni\t-r-al  advustinent  of  tlte  springs 
t  '  the  risi-and    tail  of  tlu'  cniiine  anrl  a  re-iistaiH'e  to  transver<»c. 


Operating    Wheel    for    Screw    Reverse   Gear. 
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motion  through  the  cuiuhined   iiction  of  tlie  spring  centering  de- 
Vice  and  the  inclined  frictii  n  phites,  which  operate  to  restore  the 
;    truck  to  its  normal  central  position  on  entering  a  tangent  after 

",  passing  through  a  curve.  Experience  siiuws  that  it  greatly  im- 
proves the  riding  qualities  of  tlic  h;coniotive. 

Certain   modifications   in   the   structural    features   introduced   in 

_.  .  the  builder's  present  standard  c(  nstruction  of  this  detail,  which 
is  illustrated  herewith,  ha\e  served  to  still  further  improve  the 
original  design.  This  change  consists  in  the  use  of  a  drop  forged 
sphere  made  in  halves  riveted  together  for  supporting  the  spring 

; ; ,     seat,  in  place  of  tlie  double  trunnion  arrangement  originally  em- 
ployed.    This   arrangement   jjrovides   the   same   flexibility   in   the 
C    spring  supports  as  before,  whereby  the  easy  riding  qualities  arc 

'■  secured,  and  at  the  same  time  the  parts  in  the  older  construc- 
tion which  might  be  liable  to  accumulate  lost  motion  and  loose 
bolts   are   eliminated.      Moreover,   all   the   spring   seats   being   in 

;•     compression   any   wear   and   Inst   motion    whicli   may   accumtdate 


Pressed    Steel    Bumper    Beam    and    Piston    Rod    Extension    Guide. 

is  automatically  taken  up,  the  design  of  the  truck  being  thus  still 
further    improved    from   the    maintenance   standpoint. 

pressed  Steel  Bumfer  and  Pilot. — Further  evidence  of  the  re- 
finement in  detail  carried  out  in  this  locomotive  to  keep  the 
weight  of  ever}-  part  down  to  a  minimum  consistent  with  strength 
is  furnished  by  the  use  of  a  pressed  steel  bumper  and  pilot. 
Pressed  steel  pilots  have  been  very  successfully  employed  on  the 
Lake  Shore  &  Michigan  Southern.  Compared  with  an  ordinary 
design  of  cast  steel  bumper  the  presse:!  steel  type  here  employed 
weighs  approximately  1,200  lbs.  less,  while  as  between  the  pressed 
steel  and  woi  den  pilot  there  is  a  diflFerence  of  350  lbs.,  a  total 
saving  of  some  1,500  lbs.  being  eflfected  in  tliese  two  details  alone. 

Locomotive  Xo.  50,000  sets  a  new  high  mark  for  the  capacity 
and  economy  attainable  within  the  limitations  of  conservative 
wheel  loads  in  a  modern  passenger  locomotive  designed  for  sus- 
tained high  speed  service  with  heavy  loads.  It  has  also  pointed 
a  way  by  which  present  commonly  accepted  practice  may  be 
greatly  improved  by  better  proportion  of  boiler  to  engine  capacity. 


greater  reiinement  in  the  design  of  details  and  modifications  of 
present  standards,  the  best  use  of  fuel  saving  devices,  the  valu» 
of  which  has  been  tried  and  proved  in  service  and  the  latest 
developments  in  material. 

The  general  dimensions,  weights  and  ratios  are  given  in  the 
following  table:       .-  •.         -:  -         .... 

General  Data. 

<iage   4   ft.  S'A   in 

.^■rvice    Passengei 

Kiiel    15it.    coal 

Tractive  effort 40,800  lbs. 

VN'eiglit   in    working   order 269,000  Iljs. 

VNeiglit    on    drivers 172,500  lbs. 

VVeiglit  of  engine  and  tender  in  working  order 430,500  lbs. 

VVIiecl    base,    driving 14   ft. 

VV  bee!  l)ase,  total    35   ft.  7  in. 

Wheel  base,  engine  and  tender   68  ft.   2'/i  in. 

Ratios. 

Weight    on    drivers    -f-    tractive    effort 4.26 

Total    weight    -f-    tractive   effort 6.68 

Tractive   effort    X    diani.   drivers    -i-   heating  surface* 596.00 

Total  lieating  surface*   ~   grate  area 90.50 

l-"iriliox  heating  surface  -^   total  heating  surface,*   per  cent 4.60 

VVeight  on  drivers  -^   total  lieating  .surface* 32.00 

'I'ot.il   weight    -^   total   beating  surface* 49.60 

N'olunie   both   cylinders,   cu.   ft 18.60 

Total  heating  surface*   -=-   vol.  cylinders 298.00 

Grate  area  -~  vol.  cylinders 3.20 

Cylinders. 

Kind    Simple 

Diameter  and  stroke    ..,...».  .27   in. -x   28  in. 

ValWs 

Kind    .„..»...  Piston 

I  )ianieter 14  in. 

Greatest    travel    6'/,  in. 

( )utside  lap   1  '4  in. 

Inside   clearance    !.:j  in. 

I-ead  in    full  gear Forward,    Js    in-:    Backward,   yi  in. 

Wheels.    ,■.:■:■',     ■:'""'■'■,'  ■..'''■•'■r        .  •;    .■ ' 

Driving,    diameter    over    tires .....79 

Driving,    thickness    of   tires jy^ 

Driving  journals,  main,   diameter  and  length 11   in  x   12 

Driving  journals,   others,   diameter  and  length 10^^   in.  x   12 

Kngine    truck    wheels,    diameter 36 

Kiigine   truck,   journals    6J^   in.  x   12 

Trailing   truck    w  heels,    diameter 50}/( 

Trailing  truck,  journals 8  jn.   x    14 

Boiler. 


Outside   diameter   of   first    ring    '6i^    in. 

Kirelmx,  length  and  width \14'A  in.  x  75^   in. 

Firebox   jilates,  thickness ^   in.  x    J^   in. 

I'irebox,   water  space 41/J   in. 

Tubes,   number  and  outside  diameter 207 — 2'A   in. 

Tubes,    superheater    36 — S'/i   in. 

Tubes,    length     22  it. 

Heating   surface,   tubes    3,800  sq.   ft. 

Heating  surface,   firebox 248  sq.   ft. 

1  leating  surface,  total    4,048  sq.   ft. 

.Sui)erheater    heating   surface 897  sq.  ft. 

( irate    area    59.75  sq.   ft. 

Smokestack,   diameter    1 8  in. 

Smokestack,   height   above   rail 14   ft.    7%   in. 

Center  of  boiler  above  rail 9  ft.   11    5/16  in. 

Tender. 

Tank    ,..;.*..  .Water  bottom 

I''rame    .  .13   in.   channels 

Wheels,   diameter    36  in. 

Journals,   diameter  and   length 5^2    if'-    x    10  in. 

Water  cai)acity    , 8,000  gals. 

Coal    capacity    '. 14  tons 


*EquivaIent  heating  surface  equals  5.394  sq.   ft. 


New  F.xctor  in  World's  Co.\l  Supply. — Statistics  indicate 
that  the  coal  fields  of  New  Mexico,  which  produce  a  high  grade 
of  both  bituminous  and  semi-bituminous  coal,  will  play  no  un- 
important part  in  the  world's  supply  of  coal.  During  1910  the 
output  was  3,508,221  short  tons,  with  a  value  of  $4,887,151  against 
2,801,128  tons  in  1909,  a  gain  of  707,193  short  tons  or  25.25  per 
cent.  The  value  of  the  product  increased  from  $3,619,744  to 
$4,877,151,  a  gain  of  $1,257,407,  or  nearly  35  per  cent.  The  coal 
produced  in  this  district  is  shipped  in  large  quantities  into 
Mexico  and  the  newly  settled  districts  of  New  Mexico,  Arizona 
and  California.  The  domestic  demand  for  New  Mexico  coal 
in  1910  was  so  great  that  the  operators  were  unable  to  fill  their 
order.s  promptly.  According  to  an  estimate  of  the  U.  S. 
Geological  Survey,  the  original  coal  supply  of  New  Mexico  was 
163,780,000,000  tons,  so  that  the  exhaustion  to  date  represents 
approximately  0.03  of  1  per  cent,  of  the  original  supply.  These 
figures  do  not  include  several  newly  discovered  fields.        "  ,:i    .]': 
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RAILWAY    MECHANICAL   ASSOCIATIONS 

Advantages  of  Membership  in  These  Associations. 
This  Article  Was  Submitted  in  a  Recent  Compe- 
tition on  "The  Benefits  of  Attending  Conventions" 


•■•-:•■,.•■..-;;■:■"■;-  '        by  c.  c.  leech  '.■■;>  :'^^;.,.. 

.,...■       ■■  ,    Foreman,  Pennsylvania  Railroad,  Buffalo,  N.  Y.  '   '         :  " 

On  tlic  editorial  page  of  the  Shop  Section  of  t!ic  Railii.'iiy  .Igc 
Gazette  of  September  1,  1911,  we  find  this  stat-^mcnt :  •During 
the  past  four  months  the  Rail7x.'iiy  Age  Gazette  has  pul)lishe<l 
reports  of  the  annual  conventions  of  a  considerable  number  of 
railway  mechanical  organizations.  It  has  been  suggested  that 
there  are  too  many  of  these  associations.  We  do  not  believe 
this  is  so  if  these  associations  are  doing  the  work  for  which  they 
were  intended.  The  question  is:  Are  they  properly  conducted 
and  are  they  giving  the  best  results  possible?  If  they  are  then 
they  should  receive  the  hearty  support  from  the  higher  executive 
officers.'' 

To  my  mind  the  benefits  of  a  properly  conducted  association 
are  three-fold:  First,  to  the  man  liimsclf;  second,  to  his  com- 
pany ;  and  third,  to  the  otlier  men  attending  the  convention,  or 
who  are  members  of  the  association.  The  broadening  and  edu- 
cational advantages  of  attendance  at  a  well-conducted  conven- 
tion are  very  many  indeed.  The  man  gets  aw;iv  from  the  little 
world  of  his  own  sliop  or  department,  and  out  of  the  rut  and 
daily  grind  of  shop  routine.  His  mind  is  taken  off  the  worries, 
large  and  small,  of  shop  management,  for  a  time  at  least.  He 
warms  up  and  expands  in  tiie  sun  of  new  acquaintances,  new 
scenes  and  new  ideas. 

It  is  a  pleasant  sensation  to  be  called  to  the  office  of  a  superior 
and  be  requested  to  prepare  to  attend  a  coming  convention.  It 
touches  a  man's  pride  to  feel  that  his  company  or  emplojer  thus 
recognizes  his  worth,  and  it  is  an  indication  that  his  efforts  along 
the  line  of  self-improvement  and  shop  improvement  are  not  going 
on  unnoticed.  He  determines  to  make  good  and  to  get  thor- 
oughly saturated  with  new  ideas  for  the  benefit  of  his  company 
and  others,  and  to  be  ready  to  give  in  his  turn  new  thoughts  and 
suggestions  to  the  other  members  in  attendance  at  the  conven- 
tions. It  is  surprising  to  find  how  many  different  ideas  the  other 
fellow  may  have  on  any  subject  he  may  suggest.  Perhaps  for 
years  he  has  performed  certain  work  in  a  special  way  that  he 
considered  the  best  and  thought  could  not  be  improved  upon, 
when,  lo,  someone  stands  up  in  the  convention  who  has  perhaps 
come  from  some  shop  a  thousand  miles  away  that  he  has  never 
heard  about,  and  in  a  few  words  tells  a  way  of  performing  the 
work  that  is  so  much  better  than  his  method  that  he  makes  the 
change  as  soon  as  he  returns  home,  and  as  a  result  has  the 
satisfaction  of  increased  output  and  less  unit  cost. 

An  opportunity  to  see  all  the  best  and  latest  in  tools,  ma- 
chinery and  supplies  is  given  to  the  men  that  attend  the  con- 
ventions. It  is  concentrated  in  one  place  and  each  exhibit  is 
presided  over  by  the  best  demonstrators  and  salesmen  the  manu- 
facturers have.  They  recognize  that  the  men  who  come  to  the 
conventions  are  the  ones  who  are  consulted  in  regard  to  the 
purchase  of  new  machinery,  and  whose  recommendations  are  re- 
ceived with  respectful  attention  by  their  superior  officers.  These 
men  are  loaded  up  with  information  and  facts  that  they  gather 
in  their  travels  from  one  city  to  another,  and  if  our  convention 
attendant  makes  friends  with  them,  which  he  will  find  is  not  diffi- 
cult, he  will  get  many  good  points  and  valuable  suggestions  to 
take  home  with  him.  The  wide-awake  supply  man  travels  more 
miles  in  a  week,  meets  more  mechanical  men  and  sees  more  ma- 
chinery and  labor-saving  devices  than  a  master  mechanic  or  shop 
foreman  does  in  a  year.  At  the  convention  we  have  him  in  the 
plural  number,  and  the  opportunity  to  extract  all  the  infor- 
mation we  possibly  can  out  of  him  should  by  no  means  be 
neglected. 

;.  We  may  be  selected  to  prepare  a  paper  on  one  of  the  subjects 
assigned  for  discussion  at  the  convention.    While  the  first  thought 


is  to  decline  the  honor,  on  account  cf  tl:e  additional  work  it  will 
entail,  the  fact  remains  tliat  it  is  really  a  grccit  educational  op- 
portunity and  siiould  be  accepted  at  once.  We  may  think  when 
starting  in  to  prepare  the  paper  that  we  already  understand  all 
the  salient  points  of  the  subject  and  all  there  is  to  do  is  to  clothe 
;  our  thouglits  in  a  read.-ble  and  intelligent  form.  But  jjs  we  begin 
to  concentrate  upon  tlie  work  and  further  ad]  to  our  store  of 
knowledge  by  careful  and  conscientious  study  :<i  the  subject,  it 
is  usually  found  that  it  has  many  raniiJication-5  and  phases  that 
lead  in  directions  unthought  of  before.  'Jhe  work  becomes  fas- 
cinating, and  when  the  paper  is  finally  completed  and  sent  to 
the  c(jmniittcc  we  cannot  help  but  feel  a  pride  in  our  work  and 
will,  at  tlie  same  time,  iiavc  helped  ourselves  i:i  an  educational 
way  to  a   remarkable  extent.        •-    -      •     \  ■       '  ^;v":  V 

Then  there  follow  the  reading  and  discussion  of  the  paper 
at  the  convention,  sure  to  l)e  of  great  benefit  anil  interest,  which 
will  bring  out  still  further  thoughts  and  information.  An  excel- 
lent and  striking  example  cf  this  is  shown  in  the  splendid  paper 
presented  by  F.  C.  Pick.ird.  master  mechanic  of  the  Cincinnati, 
Hamilton  &  Dayton  at  the  recent  conventi^)n  of  General  Fore- 
men's Association  on  How  Can  Shop  Foremen  Best  Promote 
Efficiency?  I  quote  from  the  editorial  note  in  the  Raihvay  Age 
Gazette  which  said:  "By  study  and  correspondence  with  the 
members  of  the  association  he  arranged  44  questions  under  4 
heads — orga^Mzation,  accounting  and  supervision,  handling  of 
material  and  shop  kinks  and  methods."  When  the  paper  came 
before  the  convention  some  24  men,  representing  12  different 
roads,  took  part  in  the  discussion,  and  fully  250  distinct  ideas 
were  brought  out  bearing  on  the  various  divi.^ions  of  the  sub- 
ject. And  even  at  that  an  important  part  had  to  be  omitted  as 
time  would  not  permit  of  its  further  discussion.  Surely  it  needs 
no  further  argument  to  prove  the  immense  benefit  of  this  ex- 
change of  ideas  to  the  men  themselves  and  to  their  companies. 

Coincident  with  these  benefits  is  the  confidence  it  gives  the 
man  to  stand  up  in  the  convention  and  express  his  ideas  in  an 
orderly  and  intelligent  manner.  Not  an  easy  matter  to  the  ma- 
jority of  men,  but  it  can  be  acquired  b\-  just  this  practice  and  is 
an  invaluable  experience.  It  is  also  a  great  -jid  in  the  daily 
routine  of  shop  work.  The  foreman  or  shop  superintendent  who 
can  express  himself  in  clear,  forcible  style  either  in  conver- 
sation or  by  letter,  presenting  facts  in  a  few  words,  or  covering 
information  asked  for  in  a  few  sentences,  always  attracts  the  no- 
tice of  those  in  authority  and  commands  respect.  The  ability  to 
handle  correspondence  is  an  important  step  in  -Jie  line  of  pro- 
motion that  should  not  be  neglected. 

It  was  related  to  the  writer  recently  that  at  one  of  the  conven- 
tions held  during  the  past  summer  a  young  man  took  so  much 
interest  in  the  proceedings  and  conducted  himself  in  such  an  at- 
tractive way  on  the  floor,  presenting  so  many  good  ideas  and 
practical  suggestions,  as  to  command  marked  attention.  Later 
an  official  high  in  railway  circles,  who  was  looking  for  a  man 
possessing  just  these  qualities,  was  directed  to  him. 

Another  one  of  the  benefits  derived  from  convention  attendance 
is  the  social  companionship.  Here  we  meet  with  men  from  north, 
south,  east  and  west.  Men  from  the  village,  town  and  city,  and 
often  if  we  are  regular  attendants  we  meet  the  tame  men  year 
after  year,  and  valuable  and  lasting  friendships  are  made.   -    .  •..  > 

Again,  while  our  attendance  is  primarily  for  work  and  study  of 
the  subjects  presented  for  our  discussion,  the  value  and  necessity- 
of  at  least  a  little  relaxation  is  recognized  and  nearly  always  plans, 
are  made  for  some  pleasant  form  of  entertainment  after  the 
business  sessions.  These  are  often  enhanced  by  the  presence 
of  the  wives  and  daughters  of  the  members,  rounding  out  these 
happy  occasions  with  their  charming  and  refiniiig  influence  and 
adding  that  touch  of  color  and  brightness  that  makes  pleasant 
memories  of  the  convention  hours. 

Association  members  can  do  much  for  each  other  in  the  way 
of  preferment  and  promotion,  and  we  firmly  believe  that  many 
owe  their  advancement  in  their  chosen  work  to  these  influences. 
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"Pressed    Steel    Bumper    Bea-ti    and    Piston    Rod    Extension    Guide. 

iis  .•iuti>!iiatii."alIy.l;dM'n  tip.  tin-  domn  ii'  llir  trm-k  luiiiL;  tlni>  -till 
lurtlu-r    in)pi".(vi-d    ifni    tlu-    ni.ainU'iiaiu  c    standpi  iiiit. 

f'rcsSi-tl  Sfti'f  UtiiUf'i'r  iind  I'lh't.  luriliiT  i\idi'iK\'  nt  ihi-  rr- 
lim-nn-Ht  in  detail'  carried  nia  in  tlii>  1.  innii  lix  e  in  Uicii  tlu 
ueisihf  iif  i\i-r\  i^iart  A-  m  n  t  ■  ;i  iniiiinnm  ii  iii-i-ti  nt  wil'i  -lriii.:lli 
fiiriii^lu-d  III  the  ti>e  III'  a  pre-^i<i  >UeI  liniiipir  .itid  jiil  it. 
I'rV-iii  >Uel  pi!iit:«  ]ia\e  lieeii  \it\  -.iuri-.>i"iill_\  i-niplnMil  mi  tlie 
l.;ike\Siiiirt-  li:  .Mieiii-'aii  SniitluTn.  ("niiip.-ireil  willi  an  iirilin;ir\ 
di>iv;ii\jl'  I'a-I  .»tiel  Innnper  ilu'  pi-c»>e  i  -tvi'l  l>pe  lirrr  i-nipli  iv  ed 
wci!ili>  aiVji  Niir.atily  l.iOt)  lii>.  K --,  wliiK'  a>  lntwi'in  tlu-  pie-M-l 
.stei-I  and  'oV  dvii  pilnt  tlieic  i-  a  iliri\riiui'  nf  .v^O  lli>..  a  t  lal 
.'..•n'iiiy  iif  -"ny'   I. ."IHI  lii>.  lieinu  <fti-ited  in  iIum-  twn  det.'iiK  almie. 

I.i>eiii:i  itrii-i  .\i  I.  .^O.lKMl  >it>  .i  mw  Iii'jlt  in.irk  inr  tiie  eapaciiy 
and  eoiiit.  iiiiy  .iiiaiiirilili-  witliin  tlu  liiiitati' m-  ni'  eiiti>er\;iti\  e 
wluil  li'.'il-  in  a  iii'dern  p.i>si  iiLiir  li  n'l  inn  li\  e  de--iiiiud  fur  >>u> 
t;'itu-d  Iiiiili  N]ird  »(  r\  ice  witli  liea\>  JnaiN.  It  lias  alsn  imiiited 
.•i  way  liy  uliiili  pre-eiit  oiiiiiiiinnlv  aeceiiled  praetit'e  may  In- 
J  reatly   imprii\i;d  Ii\   liettir  prnp. irtii  ii  nl"  Imiler  in  iii.uiiie  eapacity. 


Tai  k     :  . ! Wat.  I     11. .11,1111 

I'l.inu-     1.*    in.    ili.itincK 

W  111  ik.    ili.iitnti  r .;<)    in. 

j.iin  nal-.   .liaiiu'ti-i-   ai-.l    1<  i  ulli .^  i  _.    in.    \    III   in. 

\\  .lUr   iMii.uily    S.ildil   ij.iK. 

t  .lal    i-,i]..iiily     ; 14  tons 


K.| 


Liil    litatiiiK   -iirl'ai'v    ii|na!--    .^..!''4    -i).    II. 


.\'i  \\  !'\(HiK  IN  W'liui  ii'>  {"ii\i  Si  ri'i  s .  .'>t;:ti>-ti  ■>  iiidieate 
iliat  till  i"i  lal  liild-.  Ill  .\i'\\  .Mixii'ii.  wliiili  prmliu'e  a  liiuli  urade 
if  liiilii  liituniiiiiin-  ;iiid  seini-iiiunnini  uis  en.tl,  will  pl.iy  tin  nn- 
i  ii|)iirt:iiit  p.nt  in  the  wnrldV  supply  nf  eoal.  Diiriii;..;  l''l(l  the 
iini|int  w.is  .?.5()S,JJ1  sluHt  t<iii>.  with  ;i  s.iltie  nf  $4.SiS7.].t1  a.uaiiisl 
J.SOl.lJS  tniis  ill  V)i)f).  :i  yaiti  n|  707.1''.?  -hnrt  tmis  or  25.25^  per 
tent.  I  hr  \aliie  n|'  llu-  prndiiet  iiuna-ed  frmii  $3.61*^744  to 
.'i^4,S77.1.^1,  a  t^.iin  nf  $l,i.v.4(l7,  nr  nearly  3,^  per  cent.  'Jhe  eoal 
prndneed  in  this  district  i-  .shipjied  in  Iari,'e  ([uantities  into 
.\le\ien  ami  the  ne\\l>  settled  districts  <ii  Xew  Mexico,  .\rizona 
and  (.".difninia.  I  lie  dniiiestic  demand  fur  Xew  -Mexicn  eoal 
ill  1'>1()  was  sn  ^re.it  that  the  oiierators  were  itiialile  to  lill  their 
iirder>  ])rnmptly.  .Xcenrdinfi;  to  an  estimate  of  tlie  l'.  S. 
(ifiili  yieal  ."^tirvey,  the  orijiinal  cnal  supply  of  Xew  Mexicn  was 
U)3.7^'(MK)t).(XX)  tons,  sfi  that  the  exhaitstioii  to  date  rei)rcseiits 
apiirnximately  0.03  of  1  jier  cent,  of  the  orijiiiial  >upply.  Tlie^c 
riiiure>  do  not  include  several  nevvK    discolored  fields. 


I  AM    \KV.-nil2. 


AMKKK  AX    iv\<;!xrj:K. 


li 


\<\\\.\\\\  Mi-:(:iiAMC\r.  associ atioxs 

Ailvantajifs  of  MembersJiip  in  These  Assiieiiitions. 
Tin's  Article  Was  SiilimitteJ  in  a  Ueeent  ("uiiipe- 
tition   on    "I  lie    IJeiiel'its  of  Atlendin<;  (  J«mi\  entidns" 

•  in  ('.  c.  \i:nn\ 

■  '  l'iin.111.111.   ri.iiiis>  l\  aiiKi   Kalli'o.iii,   ISiiff.ili».   \.   \  .  .        ' 

(  >n  ilir  r'Hl'  ri;il  ]i:\-^<.-  ")'  tlii'  Sl)i>ii  S(  cti' >n  ..  f  i'le  A'<//'/\\.  fv-  ..(,,■■' 
t/w.;"t"/.'i'  <"i    ,^i.|i'ii'inlH  r    1,   I'.'l  ],,   \\  c   tiii<r  tjii--   .-t;il-.Jii.  iit  : .-  "''hHri'.iL; 
llu-    ll;l^t    l'':iir    iinMilii-    ti'e    h\iii :■,■.' y    . /Ji;t'    </',r:r/.y  -liri-:    ]v.Vl.:i^iu  ij 
rip'-n-  "I   till-  .inniial  iMiuiiiiiMr-  ni  ;i  i>>;i>i<lcr.ii)lv  niiiTi'.;*;!-  ni : 
r;i,ilu;)\    'iiii'i-ii;inii.-;il    "'r,i;;mi/:!lii'n-.      It    ii;i>:  Ikvii.  .■-■.lum-^lr.K  r'i).;i 
llicri'   arL-    t"..    inaii_\  -  d"    llie^r    a--.  .n;iii"iis;      \\'e  .  A>.  Vvvt  ;hi.-!icvc.. 
il;i>  i-  'M  ]\  ilic.-i-  a^'-'Hi|ili'iii>  ari-  il*  iii^  tlic  W-'irl^i'tix:  u.Iiu'l^  ilu;\ 
u(.rt    inttiiili-'l.      ]  lie  <|iii-~ti   ii    is  :      Are   llie\'-  jti'<^pivrh-  ci ■ni!;ri'it- 1 
ami  are  tin-.'    ,ui\iii,;^   tile   l>e<t   re>iiU>  luis^i'ilc?.-    !j' -iliey,  are  llu-n ' 
tliev   >Ii..iil(l  receive  ihe  tuarl>    siiiiimrt  Avini  ihr  ''idler  cxeolilivc 
■  ■Mifers."  ■:    -.. 

1(1   iin    iiiiiiil    the   lietieiits   i  J    a  jir. iiHTlji    emi  lucteii   a^-',iA"i:il,ion 
are   tliiee  f' 'M  :    l'ir>t.  \<<   il:e    man    Iiiiii^ell  ;    '^<  ■  ■ 'ti'l.   l''.>    lii-^   c-ni 
paiiv  :   ami- tliinl.   i.>  tiie  iillier   nun  att'i-tnliDi:   Lie   eMii\e.iiti'>ii.   i'T. 
wii"   are   nre;nlHM>   ii|'   ilie  a>r<'eiatii -n.      'Tlie   lir-'riilciiinL;   aiirl   iilu- 
eaiii'nal    a'lvaiUas^i^    nf   attinilaiiee    •''t    •*    well  et'ii'Tiuit  •!    ei.nVin 
ti"n   are   \er\    niaiiy   itulee<l.       I  he'  niaii  .liet ^  au  i\    I'p'fn  ihe   Vittle 
W'.rhl    '  i"   Iii>   <i\\ii   sliMj)   i.r   r|<jiart:r!en't;   ;tn<l  o'l.i    nf   the   rut    aH<i 
<laii\    vfiii'l  "I    "-li"!!  ri'Utini'.      I  lis  nrind  i-  taken  mIV  the  werrie-. 
lariii-  ;nii|    --niair,  i>i'   -Iidji   nianai;inu-ni,    i'.  I'r   a   linu-   ai    K:i~t.      I  U- 
warm-    tip  and   exiiamls   in   the   >im   oi    nvw    aei|naiutaiH-<.  s.   mw 
viene-  ancl  new   iileas.  ".  ." 

It  i-  a  i>tea>ant  -ensati'  n  to  he  ealled  tu  the  nlViee  "\  a  -n|ieri"r 
ami  he  re(|nisteil  l"  jirejiare  t-i  atlemt  a  enmin;;  cuvu  entr'>n.  Il 
t'  iteJie^  a  man's  |>ri<Ie  t<'  feel  that  his  Oomiiany  or  enijiliiyvr  tlms^ 
reoiiL;ni/e>  his  wiprih.  anl  ii  is  an  irulieati'Mi  iJiai  his  cit'oris  ahni.u; 
llie  lin(  I'l"  Sell'  inipri'veineiil  and  stiii)i  iinpniveiiieiil  are  n"i  ,i;"tiiv! 
"11  ilniii>tieed.  lie  di  terminer  ti  i  make  lii^id  au<l  to  Liet  .lli<'r- 
lai^ldy  .-atnrated  with  new  ideas  for  the  heiierit of  Jiis  coni|i,atiy 
atiil  others,  and  to  he  rea<ly  to  <;i\:e  in  his  inrii  :'e\v  tJii)Ui;Tus  a'ld 
snyyestiMns  t':)  the  other  memhers  in  attendan:.-e  at  t!i>*  >""iiv<  n- 
ti"n-.  it  i-  siiri>risin.u  to  tind  how  many  dilfercM-V  ideas  the -"ihei" 
iell"w  may  ha\e  on  any  suhjecl  he  .may  .su!isje?l.."l'4>rhaps  for 
\eais  hv  itas  ]ierfornie<l  certain  \v<irk  in  a  siieeial  way  tliat  he 
con?idered  tile  host  and  ihon.^ht  foiihi  not  he  improwi]  iiiH'ii. 
when,  lo,  siinieoiic  stands  up  in  tlte  eonveiitioii  \'>h(>  has  iierhap- 
ouiiie  from  sonie  -hop  ;i  thousand  miles  away  '.'lal  lie  has  never 
heard  alioiit.  and  in  a  few  words  tells  a  way  of  iierformini;  the 
Work  tiiat  i>  -o  nuieh  hetler  than  liis  method  tha.t  he  makes  llu: 
change  as  stum  as  he  retnnts  home,  and  as  a  result  1-ias  tlie 
s^'itisfactiiii  of  increased  ontput  and  less  unit  crist. 

An  o])p.iriuniiy  to  sec  ail  the  hest  and  ia'ist  in  'too>ls.  ma- 
chinery and  supplies  is  yiven  to  the  mvn  that  attend  the  con- 
ventions, it  is  concentrated  in  one  iilace  and  eacii ,  <;.vhihit  is- 
pre-ided  over  iiy  the  hest  demonstrator^  an<!  salesmen  llicniaim- 
tacturer>  ha\e.  They  recoi;ni/e  that  llic  nun  wlio  eoiue  to  llie 
conviutiotis  are  the  ones  who  are  coMsult^<I  in  res-ard  to  the- 
purchase  of  new  machinery,  and  whose  recoiiimeii<lali<'ns  are  re- 
ceived with  respectful  attention  i>y  their  superior  (Wlicers.  Those 
nieii  are  loaded  n|>  with  iiu'orm.ition  and  facts  that  they  sather 
ill  llieir  tr,i\e1s  fr.  .m  one  cit\  to  another,  .iiid  if  our  CDiivcntioii 
attendant  makes  frieniN  with  them,  which  he  will  imkI  is  not  difli- 
ciilt.  he  will  i^et  man>  L^ood  p'lints  and  valtiahlc  stigijestions  t'V 
take  home  with  liim.  The  wi<le-awake  supply  niaii  travels  more 
miles  in  a  week,  meets  more  mechanical  men  :ind  sees  more  ma- 
chinery and  lahor-savin:;;-  devices  tlian  a  master  imvlianic  or  shop 
loreiuan  doi-s  in  a  year.  At  the  convention  we  have  Iiini  in  the 
lilur.ii  numher.  ;iiid  tlie  ojip.  irtmiity  to  extract  all  the  infor- 
iiiation  we  pi.ssiMy  e.in  out  of  liim  should  hy  uo  ine:ins  he 
ne'.^lected. 

We  ma>  he  selecteil  to  pnp.ire  a  jiapir  on  one  of  the  suh.iccls 
assigned  for  diseussiou  at  the  convention.     While  the  first  thought 


is  to  d('t  Iria    t!.*'  hoiuT.  c,n  aiioini   (  f  ji  e";id>lit'-  ;.:  1  vi    rk   it   will 

itit.ril,   llie    fact    r.-e.i.iis   liir;!  it    is'reafiy.a   i;i«-.>   t  'uc.tii  .n.d   oj' 

p.Mimity -atid   -ii.  rid  lie  a<Veptv.'"  fit   oc^f.      V\  e   ;f..iy  thfi;k   w  heji 

,'~f;iitini.:   in  -t.o   piej :..rv'  llu-   paper  thai    \vv   ah"i;:t-':r  mNUr^iaml  wdi 

ihr  salient  p"ii':t>  oi  tin-  sirlrjt  i-^f  _;ind  .'dl  t'lUT'-  is  ^,..  I'.i-  is  to  clothe 

■  •x;'r  t!i'  iivhl.i  in  a  rw^l: 'o'e  af..<t.  iiUeHiv:eii<,-f' 'V.)!  .    i'.::i   .;>  v\  e  '■■i-«;ir. 

lo   ei  ii.rv!iir.il<-   ri<"'n   i.  ■■    work  aricl    lurdnT   a»hi    '•••   '.■ur'  sj,  ,r<-   v'< 

kif>\\lvd.L;e--l>y  .\M.rr:i;i   ::i  i\    ct.Misciii.  titf  _n^  "sii'd  ._   .  •.'   li-v  s!.l,,j,--,-4.".  it 

i  is  iVsiialh    f-'Kud   l!iat    il    ii:;s  mam    raiui^vc::!  i.'.n-.  ;.nd    ;^|jasi  s  ;ihat 

had   in   (.Mia  ■li.  n-   uni'i.  •.•■-;!it    i->f  hcfore:.  -    ihe   w   •?•;>   !n.»':jies  iJs- 

ciiirttiUi;,- ;::id    v.'u-;i    i  !':•■.  ;'.!j:er  .is   -iJiudiV  ,'.c  mii'..-'- d   ;;];'m    -»ul    i.-' 

.live -CiviMiiUllce.  .v\v  Ciici!  I    i:ei|rtiut    icel,  .•],  p.;"!di     >    •  ■  i':"V\'.>ik    at^d 

; W-ifl.  at  j!ie    s.,;i,,.   liiiVe.    ii.i  vt^.iiel'ped    i 'U'J  s^lv  t^-    ;     ;;vi   edi.rranoua! 

-.way   to    a    JV  i!-i:i '.'hie    eMeiit..  .-        .'   ■.;■."■.,      ^ 

..  ■    'I'lh  11    iJivTi'-  !'•  r. M^    iih.    ri-aiHtvii    aijilv5^:^''l'':-''''i' '.••!'  i'''    I'^-iper 

■  al    tile  cot:  \enlJ'-n,.   ^••vi-    ■  ■  .,  fie  of   i;real    Vfvr'K     i    •ii.i  ■;    ;uieri-s1.   w!:ich 

wilkhriuL'  oi:i    -i  ill    inn 'u  -  tin 'ua-iii.s  .-in-l  .iM.foniCj.j..  ,•!.     .\n  ixi'vl- 

U'lit  and   sinking  (.\.i:iiiil''  ■  f  I'lis  is  sli<m  n  in  t'u    sideiidid  Ji.ilicr 

present,  d  ly    i'.   (.    I'i.l-    'd.   master  nier-'aiiic      '    ihr  CiihJUnati,- 

i  lan.iiiw.n  .A;'    iJ;r.  t'li    ai    l^.    rec^ui  -e^/iivii-ni* 'ii..  •.•;'   '  ii-neral    !•'•  re-. 

Heu's    .\s-!")ci.ili'  II    on    IN  W    (';iji    >lioii    .|-i.!>riu';    iV-it    I'r-'niotc 

h;liH-.itiicji  ■"     I   «|ii''ie -fr-'tii  the  <<li!ori;il   rvjte  in  tjie  A'j;o"v.fv  ./.;;'.' 

(i(i:rlir    wliicJi    s.-dd  :      ■■•'•.    .siudy    aful.'Vorrt-ji.  ndeiice  .  \i  ivh    the' 

nieiihers    ..f    llu.  a--   >  ^r^il .Ti:   lie    ar'ra.iif.ivd   -♦4    q  .e^li'  us    utidjer    4 

hea<I-  .  orsiaiii/atioi!.     .■iccv.;!ntii|'.!;     ■a'JiiV-'-'lp':'' vision,     haiidliiif;     ' -l 

iH.tlert.il  and   -lu  p  lsin].;s   arid   ini'tluids/*  •   When    the   jMiiir  oaiue 

1:et'ore    the    co)i\<-ntt' ii    s.,ine    JT   ineii,    repres^.-^nn;;    IJ    dill'i-rt  nt 

Pi.'tds.   took    jiart    ill    the    'lisciissioiii    .and    {.ally    J.^O   di-tiuct    id.e^-j^ 

were  hroutilii   oiu   liearinu.oil  tlie   \arioiis   dnf  •  ns  ..f  the   snh- 

iecv-    And  even  at  that  .ati  importani   ir;.irl  li;id.'.''>  hv  <.muied  a-i 

tnre  Woiiid  lii.i  permit  of  its  ftiTthef' discussion,     ."^tirrl.vit  m.-e'ls 

Ho    furtiier  .ni.iUMUiit   t^'   )irove  the  ■tinnjvnse   heu  ;"it   of  this  c\- 

chatl.ue  of  ide.is  t.i  liu    iiieii  tlH-inselvvs.  and  t" -their  ei.nipanies, 

(.'oiiieident  with  tiu-se  lieilvlits  is  the  oijlliileTire  it  ^ive.s  the 
iiKiii  to  stand  up  in  the  coinenli<jn  .•iiid  exiires-  lii»  irl.-as  in  ati 
'irderJy  and  iiiti  !li;ji nt  manner.  Xot  an  va-y  nialter  t<'  tlie  ma- 
jorifx  of  null,  hut  it  can  he  ac<juired  liy.iii-i  ihi^-  pr;Knice  and  is 
an  iuvalnahh  (xpeiieiice  It  is  also  a  yreat  -id  in  the.  daily 
routiiii'  iif  >hoi)  work.  I  he  forem.'in  or  sl4,,^,.  >iirKriiiti  ndcnt.  wlio 
e.in  e.x-press  hinisi  li'  in  clear,  f..rcilJe  siylv'  ei'hvr  in  cotiver- 
s.-ilii  n  or  hy  letter,  prisiininii  facts  in  a  few  w.iids.  i.r  coxerinjj 
iiif.orm.it ioii  asked  for  in  .a  few  seiiten>,%s.  .alw.a'\,s  attract-  tJie  no- 
tice of  tluise  ill  aiuluiriiv  ar.il  conjni:iiids  re-ptiV  'The  ahility  t<> 
iiandie  corre-p'inileiice  i--  ail  innK.irtaut  ste:i  ii:  "lie -tine  of  p--.,- 
molion  that  should  not  he  neglected.   .         . 

it  Was  rel.ited  to  th*.  writer  recentlvtliat  at  -  ",•  .*(  tlie  con- eii- 
tionslielddnrint;-  (lie  past  sitinnicr  a  yuuiif;  mail  took  «o  mneli 
interest  in  the  prr.iceediiiijis  and  condiict«.<l  himself  in  such  an  at- 
tracti\e  way  on  tlie  llo..r.  jireseiitintr  so  tn.'iny  !.:"o<l  ideas  .and 
Hf.ictical  iiusgestioiis.  as  to  connnand' ..marked  -itteiuion.  I. .tier 
an  oljicial  hijih  in  r.iilw.-.y  circles,  who  w.as  h-ikinyr  for  a  man 
pos.svssiiig  jtist  these  ipialities,  was  direetc<l  to  him. 

.\nother  one  of  the  heuelits  deriveil  fronV  coiivor.fion  iitleiidance 
is  tile  .soeiril  coinpanionslii]..  Here  weineet  willi  nKU  f p -nviiorth, 
south.  e;ist  anil  west.  .Men  from  the  villa.ce.  town  an<l  (-^^and 
ofi<'n  if  we  are  remtl.ir  attend.ints  w-e  meet  live  ^an.le  nun  \ear 
aiu  r  ye.iT.  and  \,(hiahle  ,ind  lasiiny;   friend>hi[)s  .\re  made. 

A.icaiii,  wliile  iinr  .attendance  is  primarily  for  work  and  >tudy  of 
tile  stilijects  presented  for  onr  di^cnssiofi.  the  v.aiue  .and  iiecessit\ 
of  at  least  a  little  rel.ixaiion  is  recogni/ed.aivl  nearly  always  plans 
are  nivule  lor  some  iiie;is.ant  fonii  uf:entert.r':nnent  after  tlic 
husiness  sossions.  I  luse  are  often  enhanced  hy  the  presviicc 
of  the  wives  aiiil  daugliters  of  the  memhers.  rotnuling  ''itit  these 
hapin  occasions  with  tlieir  charniini;  :ind  reilni'it;  intluence  and 
addinii  th.it  touch  of  eolor  aii«l  hrightiK-ss  thai  makes  pleasant 
memories  of  the  convention  hours. 

.Vs.sociation  memhers  can  do  inucli  for  each  oUur  in  the  way 
of  pretcrineiit  and  iiromMtioii,  and  wo  llrnily  lielievo  that  llUtiy 
Owe  their  ad\.incenieiit   in  their  chosen  work  to  these  intlneiices. 
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In  a  general  sense  the  members  v.l  any  of  tl.ese  associations 

represent  tlie  ambitions  and  progressive  men  of  tlieir  particular 

■-'     calling,    men    who    iiave    won    promoticn,    because    they    had    in 

greater  measure  tlian  thtir   ft-llows  tlic  ability  and  the  qualifica- 

■    tions  necessary  to  success.     They  are  the  cream,  and  are  the  men 

■  ./   headed  straight  for  more  responsible  positions. 

It   is  beyond   any  doubt   to   the   best   interests   of  the   railways 
':.     to    encourage    membership    in    the    various    associations,    and    in 
return    the    members    should    demonstrate    tiieir    appreciation    by 
,.    showing   in   a   tangible   way   the   benetits  they  h.ive   received. 

LAYOUT  OF  A  SPIRAL  > 


taincd  by  laying  oflf  A<?i  equal  to  FK  or  .1/G'.  carrying  the  di- 
vision points  Cu  (/,,  r,,  etc.,  with  it.  Perpendicular  lines  are 
erected  from  these  points  and  their  intersections  with  the  hori- 
z(  ntal  lines  drawn  from  the  corresponding  points  on  the  arc  AD, 
locate  the  points  Cr„  d-.  r.-„  etc.,  on  the  outside  edge  of  the  sheet. 
1  he  inside  edge  is  obtained  in  a  similar  manner,  C,  O  being  equal 
to  KE  or  M H,  the  poirts  m.,  ii„  /,•„  etc.,  being  transferred  to  C^O 


rt\,--*i 


. -,  BY  WILLIAM  H.  DAMON 

''■"-'.'      Foreman  Boiler  Maker,  Long  Island  Railroad,  Richmond   Hill,  N.  Y. 

A  short  time  aj^o  it  was  foimd  necessary  to  enlarge  the  power 
plant  at  the  Morris  I'ark  shops  of  the  I-<ing  Island  Railroad, 
Richmond  llill.  \.  V..  by  the  adtlition  of  two  water  tube  boil- 
■  ers.  It  was  thought  tliat  the  easiest  ainl  most  practical  way  of 
conducting  the  smoke  to  tlie  cliimney  would  1)e  by  simply  con- 
necting the  new  tlue  into  the  old  tluc  <>f  the  horizont.il  tul)ular 
boilers,  as  is  shown  by  the  dotted  lines  in  the  accompanying  il- 

-  lustration.  However,  it  was  found  that  this  arrangement  greatly 
interfered  with  the  draft  of  the  liori/ontal  boilers,  and  it  l)ecamc 
necessary  to  devise  a  new  arrangement,  it  was  considered  ad- 
visable to  enter  the  chimney  from  tlie  side  opposite  the  flue  of 

.    the  horizontal  b(  ilers,  but   in  order  to  do  this  it   was  necessary 

to  raise  the  new  flue  at  an  angle,  and  to  reduce  tlie  resistance, 

cne-half  of  the  curve  shown  in  the  pipe  had  U)  be  made  in  the 

•'  form  of  a  rectangular  spiral.      The  layout  of  the  spiral  is  shown 

..  lierewith,  the  sliape  of  th.e  different   sides  being   shown   in   tlieir 

<rIevelopment. 

Layottt  of  Spiral. —  First  lay  out  a  i)Ian  view  of  the  spiral  sec- 
tion as  A,  B,  C,  D.     Divide  the  arcs  into  equal  sectioiis.  as  u,  h.  c, 
etc.,  and  /,  //,  //.  etc.    Tiio  side  view  of  the  spiral,  or  its  elevation, 
.    is  shown  by  the  figure  K  !■"  G  M  and  K  li  11  M.  If  II  I'  (»",  rep- 
f  resenting  the  cross  section  of  the  flue,  and  the  distance  LA.'  tlie 
■    height  of  the  spiral.     Vertical  lines  are  tlieii  projected  down  from 
the   points   on   tlie   arcs   AP  and    BC  intersecting   the   lines  KH, 
KF,  MH  and  .!/(/  as  siiown  on  the  diagram. 

To  develop  the  outside  sheet  of  the  flue  a  horizontal  line  is 
drawn  such  as  3/,A'  on  a  line  with  the  point  M  and  etpial  in 
length  to  the  arc  AD.  This  is  also  divided  into  -the  same  num- 
ber of  equal  parts  as  AD.  From  these  division  points  erect  per- 
pendicular   lines.      Horizontal    lines    are    then    drawn    from    the 

-  points  on  MC  and  A7-',  which  intersect  the  per])eiidicular  lines 
from  .U,.\'  at  the  points  cij,  b-^.  ih.  Ih,  etc.  These  points  lie  on 
the  contour  of  the   sheet   and   when  joined   by   a   siiiootli   curve 

'.  give  the  layout  of  the  outside  sheet  in  its  development.  The 
development  of  the  inside  sheet  is  obtained  in  a  similar  manner, 
AfJ'  being  the  length  of  tlie  arc  BC.     Perpendiculars  are  erected 


t\bfer  Tube  Boilers 


Horizontal    Tubular  Boilers 


Arrangement   of    Boilers   and    Smoke   Flues. 

as  before.  The  peri)endicular  lines  from  these  points  are  inter- 
sected by  the  horizontal  lines  from  the  corresponding  poinis  on 
arc  BC  at  m-^.  A'.-,.  /'.-„  etc.,  which  locates  ptiints  on  the  inner  edge  of 
this  sheet.      These  points  being  connected  by  smooth  curves  give 


Oevelopmenf  of  Oufs/cfe  Sheet. 

.,..,.     Development  of  Rectangular  Spiral  Smoke  Flue. 


De\^elopmenf  of  fns/cfe  Sheef 


from  the  division  points,  as  before,  and  points  f^  Ih,  t\,  h„  etc.,  the  actual  form  of  the  top  and  bottom  sheets.     In  this  particular 

are  located  by  projecting  horizontal  lines  across   from  KE  and  case  the  spiral  was  so  small  that  all  the  dififerent  sheets  could 

MH.  ■  ■■  '■'-'■  be  made  of  one  piece,  but  where  they  have  to  be  made  up  of 

The  top  and  bottom  sheet  have  the  same  form,  so  the  develop-  several  pieces  sufficient  lap  should  be  allowed  on  each  sheet  to 

ment   of  only  one  is  necessary.     The  outside   edge  .-4, A   is  ob-  allow  for  riveting. 


Standard  Practice  Cards  on  the  Erie^ 

;?;''/    /Best  Methods  Outlined  for  Performing  Different  Operations  or      >  ;    '  V  A 

^''^' : '^ -':':■ ''i^^-.-t::":-       Making  Repairs.    Guess  Work   Eliminated,  Improper  Methods    :.;    ^^    , 
''■■;■-::/--:;::_::■:■.'. 1/  ''■-■'■']  Done  Away  With,  Untimely  or  Unnecessary  Repairs  Avoided.      ')^  :'■    V 

";:^^-v    ^■^^K'':-''::-''':'-':--'/''^  "'■■-S->  :'''■':'■-  '■'  ''  '■■''■-  ■':-<:-  BY  O.  S.  BEYER,  JR.       .'  ^'-:.'^:;"' '••'■•>•■' ^':-v-^^'r' J  ■'  'v  '  V' ;-    [     •'  :' 


A  system  is  in  use  on  the  Erie  Railroad  whereby  those  prac- 
tices most  universally  encountered  in  the  maintenance  of  equip- 
ment are  standardized  over  the  entire  road,  and  the  proper 
carrying  out  of  these  practices  is  insured.  Tliis  system  is 
known  as  "standard  practice."  and  is  promulgated  through  a  book 
of  standard  practice  cards.  This  book  consists  of  a  set  of  cards 
conveniently  indexed  and  bound  in  a  loose  leaf  binder  of  pocket 
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STANDARD  PRACTICE:— BOXES,  DRIVING  AND  TRUCK:  CLEAR- 
ANCE AND  MAXIMUM   DISTANCE  ALLOWABLE 
BETWEEN  BOXES  AND  WHEEL  HUBS 


Distance  between  all  boxes  and  hubs  on  driving  Yt"  each  side 
wheels,  radial  engine  trucks  and  trailing  trucks. ^^"  total 


Distance  between  all  (our-wheel  engine  truck  boxei 

and  wheel  hubs  and  between  all  trailer  boxes  and  %    each  side 
wheel  hubs \%"  total 


Standard 
Clearances. 


Maximum 
Allowable 
Clearances 


^"  total 


i"  total 


•Form   3154-1—; 


Fig.    1 — Standard    Practice  Card   for   Driving   and   Truck    Box 
■' V;  ;  , .,.  Ciearances.        .  _.     •'..--- ,i  .   . 

size.  One  book  is  furni|fehed  each  general  officer,  and  each  di- 
vision officer  of  both  thel^  locomotive  and  car  departments.  The 
different  practices  which  are  tp  be  followed  as  standard  are  out- 
lined clearly  and  conciseh-W  these  cards,  and  arc  illustrated  by 
sketciies,  if  necessary.  The  purpose  of  the  system  is  primarily 
what  its  name  implies — to  standardize  the  many  practices  which 
are  daily  encountered  and  repeated  at  all  points  where  equipment 
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Fig.   2 — Standard   Practice  Card   for  Tap   Drills  and   Threads. 

is  inspected  and  maintained.  That  this  is  desirable  will  appeal 
to  every  one  who  realizes  the  possibility  of  failure  and  the  waste 
and  the  inefficiency  existing  where  the  various  practices,  which 
should  be  standardized,  are  carried  out  according  to  varying  in- 
dividual judgment  and  opinion. 
The  benefits   residting  from  standardized  practices  are  many. 


Considered  from  the  view  point  Of  safety  in  the  operation  of 
rolling  equipment,  they  eliminate  considerable  guess  work  at 
times  of  inspection  or  repair.  They  answer  many  vexatious 
questions.  Allowable  limits  of  wear,  the  conditions  under  which 
to  renew  worn  parts,  the  proper  pressures  to  use  when  making 
force  fits,  and  many  other  similar  points  are  definitely  settled. 
In  the   furtherance  of  cconomv   thev  avoid   unnecessarv   and   un- 
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STANDARD  PRACTICE:— IDENTIFICATION   CHART   OF   IRON   AND 

STEEL. 

It  is  required  whenever  a  shipment  of  iron  or  steel  is  received,  same 
should  be  placed  in  rack  provided  for  that  purpose  and  projecting  end 
painted  as  per  following  chart,  in  order  to  identify  the  different  grades. 
When  only  part  of  bar  is  to  be  used  the  unpainted  end  should  be  cut  and  by 
no  means  return  part  of  bar  to  rack  with  identification  marks  removed. 

r 


SYMBOL. 


White  DiFC. 


o 


TO  REPRESENT. 

No.  I  Wrought  Iron,  round  and  flat.  Spec.  374,  for 
engine  bolts,  motion  hangers,  draw  bar  pins  and 
radial  stays. 


Fig.  3 — Front  of  Standard   Practice  Card  for  Identification  of  Iron 

:. .  -  •  and    Steel. ....".-;    ..  ;    -;    ■;-     ;.•:;•..    '-../• 

timely,  or  enforce  necessarj'  and  timely  repairs.  They  help  to 
])revent  wasteful  duplication  of  work.  From  the  standpoint  of 
efficiency  they  outline  the  best  methods,  all  things  considered, 
for  performing  different  operations  or  making  certain  repairs.  •■ 
Owing  to  the  extensive  territory  covered  by  a  railway,  the 
organization  required  to  operate,  maintain  and  supervise  it  is 
necessarily   complicated.     Hence   it   is   often    a   matter   of  great 


Green  Disc 
Red  Disc. 

Yellow  Disc. 
Blue  Disc. 

ijrown  Disc. 

White  Disc 
Black  Bar. 

Red  Disc 
Black 

Yellow  Disc, 
Black  Bar. 

Brown  Disc. 
Black  Bar. 


I 


Round  Iron  fCn--%tay  bolts.  Spec.  278. 


Tool  Steel,  Mushet,  temper  No.  a,  for  rivet  snaps, 
roller  flue  expanders. 

Tool  Steel,  Mushet,  temper  No.  4.  for  flue  beading 
tools,  (hear  blades,  Prosser  expanders. 

Tool  Steel.  Mushet.  temper  No.  4,  annealed,  for 
ptmches  and  dies,  taps  and  reamers. 

Tool  SteeU  Mushet,  high  speed,  for  machine  cutting 
tools. 

Tool  Steel,  (braebum)  machine  dies,  chisels  and 
smith  tools. 


Tool  Steel,  crucible,  cast,  annealed,  for  {auges. 

Machinery  Steel.  35  per  cent,  carbon,  set  screw*. 
Steel,  Spec.  356.  srosshead  and  piston  rod  keys. 


Fig.  4— Back  of  Standard   Practice  Card  for  Identification  of  Iro* 

:;■;;.■■.■;•-.;:.•■..    •  >'-;  and  steel.  ■  sv y? ' 

difficulty  for  superior  officers  to  weed  out  practices  which  should 
not  prevail  and  establish  the  best  practices.  One  of  the  greatest 
benefits  arising  from  the  standard  practice  system  is  the  well 
defined  channel  that  it  opens  through  which  correct  practices 
may  be  established  and  enforced. 


IS 
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,'■  '        -         HOW    ESTABLISHED.  ••  r    -    - 

The  origination  of  standard  practices  is  not  the  assigned  duty 
of  any  one,  altliough  a  competent  mechanical  engineer,  well 
qualified  to  handle  tliis  work,  has  charge  of  the  process  of  their 
adoption.  To  begin  with,  all  those  practices  that  permit  of 
ready  standardization  on  account  of  their  universality  and  which 
are  most  appareiu  are  taken  up  as  fast  as  possible.  Drafts  are 
prepared  and  submitted  for  criticism  to  all  the  officers  of  the 
department  concerned.  The  results  of  these  letter-ballots  are 
carefully  considered  and  on  the  strength  of  them  all  final  drafts 
of  practices  are  prepared.  The  final  drafts  are  then  submitted  to 
the  highest  officer  in  the  department  for  approval.  When  this 
is  received,  the  cards  are  printed  and  distributed.  ■  .         .- 


On  the  other  hand,  if  it  is  noticed  that  poor  practices  prevail 
for  the  accomplishment  of  certain  objects,  if  repeated  failures 
occur,  instructions  arc  issued  to  investigate  with  the  object  of 
eradicating  the  poor  practices  and  establishin<;  standard  prac- 
tices in  their  place.  The  investigation  is  made,  and  as  a  result 
a  draft  is  prepared  of  the  proper  practice  which  should  be  fol- 
lowed. The  recommendation  then  goes  through  the  same  proc- 
ess of  adoption  as  described  above.  In  general,  every  one  is 
encouraged  to  make  suggestions.  They  are  always  given  care- 
ful consideration,  and,  if  the  practices  recommended  are  of  suf- 
ficient importance  and  universality  to  warrant  adoption,  they 
are  put  through  the  regular  process  of  establishment.  An  en- 
deavor is  thus  made  to  arouse  the  interest  of  everv  one. 
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STANDARD  PRACTICE:— CYLINDER  HEADS 

WhMi  cylinder  hetdi  ue  machined,  the  jointa  should  be  comigatod  and  weak- 
ening grooTM  cut  in  the  ttudi  and  beadi. 

REFEREHCES:  Sketch  on  revene  tide  and  card  Ho.  8024. 
Individual  drawings  of  cylinder  heads. 

-     GEKESAL  PRACnCB:— Koonahoaw  and  Buk  Shop. 


+r«B  sia4-*-«e-iiio 
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Fig.   5 — Front   of  Standard    Practice   Card   for   Cylinder   Heads. 
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STANDftRD  PRACTICE:— CLEANING  INTERIOR  OF  REFRIGERATOR 
CARS  (IN  SERVICE) 

Floor  and  walls  to  be  thoroughly  swept  off  and  condition  of  surface 
noted.  If  soap  and  water  is  required  to  dean,  use  Erie  standard  soft  soap, 
diluted.  If  surface  is  not  in  need  of  soap  cleaning,  scrut>  with  the  car  cleaner 
and  wipe  thoroughly  dry.  (The  interior  finish  should  be  preserved  as  much 
as  possible  at  all  times,  and  avoid  using  a  strong  solution  when  it  is  un- 
necessary.) 

The  floor  should  be  scrubbed  with  the  same  soap  in  full  strength,  rinsed 
with  warm  water,  and  mopped  dry. 


Fig.    8 — Cleaning    the    Interior    of    Refrigerator    Cars. 
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STAITDAKD  PRACTICE:  Vi»  the  Following  Preittirei  for  Forcing  in  Axle*  and 
Crank  Pins  into  Cast  Iron  and  Steel  Wheel  Centers: 


Dncaimo* 


Driving  Axles. 


■  m 


DiAH.  or  m 
nicHXs 


4V 
5* 

6' 

r 

8' 

8M' 

0\y,' 
.o. 


45  to  50 
50  to  55 
55  tote 
6o  to  6s 
65  to  70 
70  to  75 
75  to  80 
80  to  85 
85  to  90 
90  to  95 
95  to  100 
100  to  105 


73  to  80 
80  to  88 
881096 
96  to  t04 
104  to  IIS 
113  to  130 

130  to  138 
138  to  136 
136  to  144 
144  to  153 
153  to  160 
160  to  168 


Fig.    6 — Back    of   Standard    Practice    Card    for    Cylinder    Heads. 


Fig.    9— Standard    Practice    for    Force    Fits. 
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NEW  YORK.  SUSQUEHANNA  *  WESTERN  RAILRnAP  NEW  JERSEY  .4  NEW  YORK 

RAILROAD  CHICAGO    &    KKIK    KAlt.rtOAL) 

MECHANICAL  DEPARTMENT 

STANDARD  PRACTICE:— PAINTING,  CLASS  A,  OUTSIDE,  FOR  PAS- 
SENGER, MAIL,  BAGGAGE  AND  EXPRESS  CARS 

Car  to  be  primed  with  lead  and  oil  primer ;  when  dry,  putty  all  holes  and 
rough  places',  knife  in  all  open  grain  wood;  sandpaper  and  apply  two  coats 
standard  body  color  ground  in  oil;  letter  on  this  with  two  coats  medium 
chrome  yellow  in  oil.  Roof-boards  to  receive  one  coat  freight  paint  No.  s; 
when  dry  apply  canvas  previously  painted  on  under  side ;  after  being  applied 
finish  with  three  coats  paint  No.  5.  Platforms  and  steps  primed  with  same 
car  primer  and  finished  with  two  coats  truck  enamel.  Outside  of  trucks  to 
receive  body  primer  in  oil  and  puttied  up  and  finished  with  two  coats  of  truck 
enamel.    Inside  of  truck  to  be  painted  with  one  coat  of  freight  car  paint  No.  $. 

Edge  of  roof,  truss  rods,  hand  rails,  &c..  to  receive  one  coat  black  paint. 
All  blind  ends  to  receive  two  coats  sand  on  priming  coats;  stencilling  to  be 
applied  to  trucks  as  per  blueprint. 


o- 


Eng-Inick  AxlM. 


Car  and  Taodar  Track  Axla. 


Cfaok  PbM. 


Sheet  Re.  i. 


3V 

4' 

4M' 

5* 

SX' 

6' 

•V 

r 

4' 

4K' 
5' 

SV 

6' 

6V 

r 
i' 

3K' 
4' 

4X' 
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30  to  35 
35  to  30 
30  to  35 
35  to  40 
40  to  45 
45  to  50 
501055 
55  to  60 

30  to  35 

35  to  30 

30  to  35 
35  to  40 
40  to  45 
45  to  50 
50  to  55 

IS  to  30 

ao  to  35 
35  to  30 
30  to  35 


30  to  37 
37  to  45 
45  to  S3 
53  to  60 
60  to  67 
67  to  75 
75  to  83 
83  to  90 
30  to  37 
37  to  45 
45  to  53 
S3  to  60 
60  to  67 
671075 
75  to  8a 
34  to  33 
33  to  40 
40  to  48 
481036 


4.Fon>  8ia«-t-e»-soo 


Fig.  7 — Standard   Practice  for  Painting  Outside  of  Passenger  Cars. 


Fig.    10 — Standard    Practice   for    Force    Fits. 
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■  -'■     ■■  •■:•'■■•>.■  v  ;--.■•       HOW   USED,     --'•'r-  ',;'■■■    ■■■-■■"  ;.i'-i';  ■■.■>'  v 

When  the  division  master  mechanic  receives  a  card  outlining 
a  new  standard  practice,  he  takes  it  up  as  a  subject  for  consider- 
ation and  discussion  at  the  next  staff  meeting  of  his  subordinate 
oflicers.  The  new  standardized  practice  is  tlien  carefully  ex- 
plained, questions  are  raised  and  answered  in  regard  to  it  and 
its  application  is  thoroughly  discussed.  Tlie  individual  foremen, 
wlio  will  be  held  responsible  for  carrying  out  the  instructions, 
make  a  copy  of  tlie  card  in  their  personal  note  books.  They 
tlien  go  out  and  instruct  the  men  whom  they  supervise  in  the 
use  of  the  new  practice.  It  has  been  found  that  these  men 
take  such  an  interest  in  the.  cards  that  during  their  leisure  time 
they  go  into  tlie  office  of  the  general  foreman,  where  the  cards 


are  kept  permanently,  and  make  a  copy  of  them.  The  foreman 
is  hold  directly  responsible  for  the  carrying  out  of  the  standard 
practices  l)y  the  general  foreman  and  the  masl.-r  mechanic.  He 
is  checked  up  continually  by  his  superiors  and  by  the  assistant 
to  the  general  foreman,  whose  duty  it  is  in  part  to  see  that 
standards  are  pr.  perly  maintained,  it  has  beeii  found  tliat  tliis 
plan  is  very  successful  and  tliat  the  various  established  prac- 
tices are  conscientiously  followed. 

Another  channel  through  wliich  standard  practices  are  thor- 
oughly engrained  is  in  the  apprentice  instruction.  The  appren- 
tices are  taught  the  use  of  these  cards  I)y  both  the  school  in- 
structor and  the  practical  instructor,  and  are  encouraged  to  copy 
them  for  their  own  immetliate  and  liandv  reference.     ,:."•;'■,' ^ 
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STANDARD  PRACTICE :  tJsXthe  Following  Pressures  for  Forcing  in  Axles  and 
Crank  Pins  into  Cast  Iron  and  SteelWheel  Centers: 


TORS                  PBESSUKK 

DESCRIFTIOW               ; 

MCHES 

C.  I.  WHEEL 
CEKTER 

STEEL  WHEEL 
CEKTER 

Cr^fiJr  pinf 

5' 

i'A' 
6* 
6K' 

T 

VA' 
8' 
8M' 

6'A' 

)     «A' 

35  to  40 

40  to  45 
45  to  50 
50  to  55 
55  to  60 
60  to  65 
6s  to  70 
70  to  75 

56  to  64 

64  to  72 

«                m 

72  to  80 

m              M 

80  to  88 

m              a 

Rolled  and  Forged  Steel  Wheels  5*  z  9' 
Journals -j.^ 

Rolled  and  Forged  Steel  Wheels  /^ 
5'  X  9'  Journals f 

88  to  96 
96  to  104 

104  to  112 
112  to  120 

55  to  60 
58  to  63 

Fig.   11 — Standard   Practice  for  Force  Fits, 
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(4)  Flue  to  be  belled  with  Standard  Spreading  Tool,  Card  6a3a,  then 
prosser  expanded  with  Standard  Proaatr. 

(5)  Flue  to  4>e  beaded  witb  Standard  Beading  Tool  No.  1. 
FRONT  END  ";'   ■''•'■'  f  ■■   '^       v  : '«    :    v  >    ■-  •:"!    •  '    ^■ 

(6)  Front  end  of  flues  to  be  opened  to  fit  holes  in  front  flue  sheet  with 
tool  provided  for  that  purpoM  (Sec  Card  No.  3,  Book  of  Special  Devices)  ex- 
cept when  flues  arc  applied  irithotit  the  removal  of  steam  pipes,  at  wrhich  time 
flues  will  be  opened  after  being  applied  to  boiler.  Flues  to  be  rolled  with  air 
motor  and  Standard  Roller  Expanders  and  beaded  with  Standard  Beading 
Tools. 


/^ 


Fig.  14 — Back  of  Standard   Practice  Card  for  Flue  Setting. 
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RoUad  and  foifad  StMl  Whada  5'  >  9' 

Jeuraals 

RoUad  and  Forged  Stael  Wheel*  5'  z  9' 

Jooniala 

RoDad  and  Forged  Steal  Wheelf  s'  z  9' 

Joomala 

Rolled  and  Forged  Steel  Wheels  with  $K' 

z  to*  Joiunal* 

KoDed  and  Forged  Steel  Wheels  with  sM* 

z  10*  Jo«imalt. 

Rolled  and  Forged  Steel  Wheela  with  s^i' 

X  10*  Jottmala 

RoUed  and  Forged  Sl«)l  Wheel*  with  s'A' 

X  10'  Joomala 

KoDed  and  Forged  Stad  Wheel*  with  5K' 

z  10*  Jenmala. 


6H' 

6K' 

♦H" 

r 


Sheet  He.  a. 


60  to  6s 
63  to  68 
6s  to  70 
70  to  75 

75  to  80 

76  to  Si 
78  to  83 
81  to  86 

+rgnB  ai*4  — s-w-xn 
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Fig.   12— Standard   Practice  for  Force   Fits. 
^^ 
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STANDARD  PRACTICE:— FLUE  SETTING 

FIREBOX  END 

(i)  All  burrs  and  scale  to  be  removed  from  flue  hales,  back  iuid  front 
sheet  and  if  holes  are  more  than  1-32"  out  of  round,  must  be  reamed  true. 

(3)  Copper  ferrule  .075  M.M.  gauge  and  Yt"  wider  than  the  thickness 
of  the  sheet  to  be  fastened  in  back  flue  sheet  with  sectional  expanders;  fer- 
rule to  be  flush  with  the  sheet  on  the  fire  side. 

(3)  Flue  to  be  swaged  to  proper  sixe  and  scale  either  filed  or  ground  off 
of  same,  applied  and  driven  through  the  sheet  3-16"  and  rolled  tight  with 
standard  roller  expanders. 


*rorm  lit«-ios-«-ii)-3(n 
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Flfl.    13 — Front  of  Standard    Practice   Card   for   Flue  Setting. 
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NEW   YOKK.    SUSQUEHANNA   *    WESTERIT  RAILROAD  NEW   JERSEY    S    NEW    YORK 

RAILROAD  OlICAGO   4    ERIE    RAILROAD 

mCHAWICAL    DEPARTMEWT 

STANDARD  PRACTICE:— RELAYING  OLD  WINSLOW  INSIDE  ROOFS, 

CLASSES  Z  &  V. 

In  repairing  these  box  car  roofs  where  sheets  are  otherwise  good,  except 
cracked  at  ridge,  apply  a  strip  of  rubberoid  paper  30"  wide,  full  length  of  car 
roof.  This  paper  to  go  under  the  roof  board  longitudinal  strips.  After  roof 
boards  are  nailed  dpwn,  apply  another  strip  of  rubberoid  paper  30"  wide  on 
top  of  roof  boards,  and  under  the  running  board  saddles,  nailing  same  with 
44"  nail*  and  tin  washers  about  3^"  centers.  Tighten  up  all  bolts  and  solder 
all  holes  there  may  be  in  roof  sheets  (except  at  ridge).  Where  roof  boards 
are  good,  indicating  recent  repairs,  apply  one  strip  of  rubberoid  paper  under 
the  running  board  saddles  if  leaks  exist.  Winslow  caps  that  contain  numer- 
ous boles  should  be  renewed,  rather  than  expeiul  much  money  soldering  up 
the  same. 


REFERENCE.    Sketch  on  Ba' 


o 


Fig.    15— A    Standard    Practice   Card   for  the   Car    Department. 


::.^0 


.•'■>. 


Fig.    16— Back  of  Card   Shown   in    Fig.    15. 
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It  has  been  found  tliat  they  are  of  great  value  in  the  design 
of  new  equipment.  Many  are  incorporated  in  new  designs  and 
specifications,  with  the  result  that  the  maintenance  of  the  new 
equipment  conforms  to  the  practices  which  are  already  more  or 
less  universal  over  the  entire  road,  thus  preventing,  to  a  certain 
extent,  increased  expense  for  maintenance. 

"   ."■  ■•  '■■■-■■■■'•::■  '■    -V   ^,    -   •\--'-V  -'/■      EXAMPLES.    '   '  '""■■^'  '■  '     '  '-■''         . 

The  wide  range  of  practices  which  may  be  covered  by  these 
cards  is  shown  by  the  accompanying  illustrations.  The  cards 
are  4  in.  .x  6  in.  in  size,  and  where  necessary  are  printed  on 
both  sides.  The  purpose  of  the  card  shown  in  Fig.  1  is  obvious. 
It  leaves  no  question  in  regard  to  the  clearances  which  should 
be  maintained  between  driving  and  truck  boxes  and  the  wheel 
hubs,  and  those  which  should  not  be  exceeded. 

The  card  shown  in  Fig.  2  settles  once  and  for  all  the  proper 
system  of  threads  to  be  used  on  the  entire  road.  It  is  also  a 
handy  reference  for  the  correct  sizes  of  drills  t"»  be  used  in  con- 
nection with  drilling  and  tapping  holes  for  par'icular  size  studs, 
etc.  Ordinarily  the  determination  of  the  right  sizes  to  use  is 
often  a  matter  of  guess  work,  with  the  result  that  a  good  deal  o.' 
drill  and  tap  work  is  eitlier  done  imperfectly  or  is  spoiled. 

The  value  gained  by  following  out  the  practice  shown  in  Figs. 
3  and  4  must  appeal  to  any  one  who  realizes  the  mix-ups  that 
result  at  iron  racks  where  no  system,  or  a  loose  system  of  mate- 
rial identification  is  employed.  Valuable  time  is  saved  by  men 
who  are  required  to  select  material  from  the  rack.  Furthermore, 
the  card  designates  the  various  uses  to  which  the  different  irons 
and  steels  are  to  be  put.  It  answers  many  troublesome  ques- 
tions, and  also  insures  the  correct  employment  of  tlie  different 
steels  in  the  manufacture  of  tools,  gages,  screws,  keys,  etc. 
'^A  good  example  of  a  practice  which  might  vary  greatly  ac- 
cording to  individual  opinions,  or  perhaps  not  be  observed  at  all, 
if  it  were  not  standardized,  is  shown  by  the  standard  practice 
card  for  cylinders,  Figs.  5  and  6.  >  .    ■  :• 

The  painting  of  equipment  is  another  practice  which  will  vary 
according  to  individual  experience  and  judgment.  The  stand- 
ard practice  shown  in  Fig.  7  is  the  best  that  could  be  devised 
as  a  result  of  the  experience  and  judgment  of  all  those  best 
qualified  to  advise  in  regard  to  it. 

This  standard  practice  for  cleaning  the  interior  of  refrigerator 
cars  in  service,  as  shown  by  the  card  in  Fig.  8,  typifies  to  what 
extent  the  cards  may  be  employed.  Another  example  of  a  prac- 
tice which  should  be  identical  at  every  place  where  force  fits 
are  made  is  shown  by  Figs.  9,  10  11  and  12.  It  insures  against 
failure  on  the  fme  hand,  and  is  a  check  in  connection  with  the 
gage  records,  if  subsequent  failures  do  occur.  ••     "      •  .  <' 

The  standard  practice  cards  for  flue  setting  shown  in  Figs. 
13  and  14  indicates  how  standard  practices  may  be  of  assistance 
to  the  apprentices.  It  is  also  tlie  basis  on  which  prices  for  flue 
setting  are  made.  A  good  example  of  the  applicition  of  standard 
practice  in  the  repair  of  cars  is  shown  by  Figs,  lb  and  16,  which 
describe  and  illustrate  the  proper  method  of  relaying  certain 
classes  of  old  Winslow  inside  roofs.  :     • 


BOILER  WASHING  SYSTEM. 


Locomotive  Develoi'Ment  ix  Italy. — L'or  some  years  the  most 
notable  locomotive  designs  in  Italy  have  been  four-cylinder  com- 
pounds of  the  2-6-2  and  the  0-10-0  types,  and  two-cylinder  com- 
pounds of  the  2-6-0,  4-6-0  and  the  4-8-0  types.  Lately,  however, 
the  Schmidt  superheater  has  come  into  favor,  and  the  tendency 
is  to  go  back  to  the  simple  engines  with  lower  boiler  pressures. 
One  of  the  recent  interesting  designs  is  that  of  a  four-cylinder 
simple  Pacific  type  weighing  192,600  lbs.,  with  116.500  lbs.  on 
drivers.  The  cylinders  are  18x27j4  in- ;  the  boiler  pressure  is 
170  lbs. ;  the  grate  area,  37.8  sq.  ft. ;  the  superheating  surface, 
723  sq.  ft.,  and  the  total  equivalent  heating  surface,  3.351  sq.  ft. 
By  using  the  superheater  the  boiler  pressures  have  been  reduced 
as  much  as  65  lbs.  ...  .,^     .,.    ,.,     ....     -..    ,;  .       ■       ......    ., 


As  an  addition  to  the  former  equipment  of  the  Richmond 
cnginehouse,  the  Richmond,  Fredericksburg  &  Potomac  has 
inst.illed  a  hot  water  boiler  washing  and  refilling  system,  designed 
and  erected  by  the  Horace  L.  Winslow  Co.,  Chicago.  This  appa- 
ratus, which  is  shown  in  the  accompanying  illustration,  differs  in 
a  number  of  particulars  from  previous  systems  of  this  kind,  and 
after  a  service  of  two  or  three  months  is  reported  by  those  in 
charge  to  be  satisfactory  in  every  way.  It  has  been  found  that 
any  desired  temperature  of  the  washout  water  can  be  obtained 
up  to  the  boiling  point,  but  that  140  deg.  is  as  hot  as  can  be 
comfortably  handled.  The  washout  water  is  usually  much  too 
hot  as  it  comes  from  the  tanks,  and  it  is  necessary  to  inject  cold 
water  to^  hold  the  temperature  down.  No  difficulty  has  been 
found  in  keeping  tlie  tank  of  filling  water  at  a  temperature  of 
212  without  the  addition  of  heat  from  an  outside  source. 

Although  up  to  the  present  time  the  system  has  not  been  called 
upon  to  handle  more  than  three  engines  at  one  time,  it  has  been 
found  tliat  with  one  engine  being  lilown  down,  another  filling 
and  a  third  being  waslied  out,  all  at  the  same  time,  thoroughly 
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Boiler    Washing    and    Refilling    System.      _ 

satisfactory  temperatures  and  supplies  are  available.  It  is  also 
rejx'rted  that  since  the  installation  of  this  system,  there  has  been 
a  time  saving  of  about  75  pgr  cenL  in  the  lay-over  of  engines  at 
the  washout  points.         ..'.'."•.  .'■-■_     •  :• '.  I  ••        .    '        . '. 

This  system  is  designed  on  what  is  known  as  the  two  imit 
system,  consisting  of  a  combination  receiver  and  separator  and  a 
heater  with  the  accompanying  pumps,  thermostat,  purifier,  etc. 
The  system  as  installed  at  Richmond  has  a  capacity  of  about 
15.000  gal.  of  water  in  the  lieatcr  tank,  sufficient  to  fill  two  loco- 
iiii  tives  at  212  deg..  and  when  mixed  with  sufficient  water  to 
.yive  a  temperature  of  140  deg.  will  also  furnish  a  sufficient  supply 
fi)r  washiiiR  out   two  more  locomotives. 

In  operation,  connection  is  made  between  tlie  blow-off  valve 
of  the  Iccomotivc  and  f)ne  of  the  lines  connecting  each  pit  to  the 
blow-off  main  around  the  house.  These  connecting  lines  are 
each  protected  against  back  flow  from  the  main  by  a  check  valve 
and  a  gate  valve.  The  water,  scale  and  sludge  which  is  blown 
off  is  carried  through  the  main  and  discharged  to  the  tank 
marked  "receiver"  in  the  illustration.  After  the  main  becomes 
heated  up,  most  of  the  water  which  is  being  blown  off  will  turn 
to  steam  upon  reaching  the  receiver  and  a  pressure  is  developed 
in  this  tank  sufficient  to  send  the  steam  through  the  cross-ovet; 
line  to  the  heater  and  through  the  series  of  small  pipes  reaching 
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down  into  the  water  of  the  heater,  from  which  it  emerges  and  is 
condensed,  heating  the  water  in  this  tank.  Tlie  sludge,  scale  and 
such  water  as  is  condensed  in  the  line  remains  in  the  receiving 
tank,   which   is  of  sufficient  capacity  to   hold   it  under   ordinary 

conditions.      ;■■•.'■.•:'  .^'  v^''^,  •■'■":':!•'  •;;■/'■."  '„.'-■■■  '■' 

If  the  water  in  the  heater  rises  above  212  deg.  and  does  not 
condense  the  steam,  a  slight  pressure  is  developed  in  this  tank 
which  opens  a  back  pressure  valve  and  admits  cold  water  to 
the  tank  until  tlie  pressure  is  entirely  relieved,  thus  automatically 
holding  the  water  in  the  tank  at  about  212  deg.  If  the  supply 
of  water  in  the  heater  becomes  too  low,  a  float  valve  opens  a 
connection  to  the  receiver ;  the  water  from  that  source,  however, 
passed  through  a  purifier  before  reaching  the  heater  tank  into 
which  it  flows  by  gravity.  The  scale  and  sediment  carried  into 
the  receiver  will  very  largely  settle  to  the  bottom  below  the  outlet 
connecting  witli  the  purifier  and  is  washed  out  by  simply  opening 
a  6  in.  valve  in  the  line  connecting  with  the  sewer ;  this  is  done 
about  once  a  day.  Whatever  sediment  may  escape  settling  to  the 
bottom  of  the  receiver  will  pass  to  the  inlet  chamber  of  the 
purifier.  Here  it  is  permanently  arrested  from  passing  into  the 
heater  and  may  be  washed  out  by  opening  a  3  in.  valve  connecting 
with  the  sewer.  After  cleaning  the  receiver  and  purifier  some 
water  is  pumped  into  it  backwards  through  the  purifier,  which 
will  cleanse  the  purifier  and  make  it  possible  to  run  much  longer 
without   renewal  of  the  filtering  material.     ■':■:''..'''':■   -l.."'-'  ■.."■v  .^'^ 

Two  pumps  are  provided,  one  for  refilling  and  one  for  washing 
out.  The  refilling  pump  takes  its  supply  direct  from  the  heater 
tank  and  discharges  direct  to  the  filling  line  without  other  con- 
nections. The  washout  pump  takes  its  main  supply  from  the 
heater  tank  and  also  from  the  regular  cold  water  system  in  suffi- 
cient quantities  to  give  the  desired  temperature  for  washing 
out.       The     pump     discharges     to     the     washout     line     direct. 


as  for  delivering  the  clean  water  to  the  heater  or  direct  to  refilling 
line.  By  means  of  an  automatic  starting  switch  actuated  by  a 
float  in  the  heater,  the  motor  operating  the  centrifugal  pump  is 
started  or  stopped  as  the  maximum  and  minimum  water  levels 
in  the  heater  are  attained.  The  two  valves  located  in  the  suction 
pipes  below  the  water  level  are  equipped  with  extended  stems 
with  wheels  above  the  reservoir  top.  A  24  in.  manhole  is  pro- 
vided both  in  the  reservoir  top  and  through  the  filter  bed  and  filter 
floor,  rendering  all  parts  easily  accessible  for  examination  or 
repairs.  The  reservoir  has  a  capacity  for  thoroughly  filtering 
and  cleansing  all  the  water  coming  from  two  locomotives  which 
may  be  washed  at  one  time.  .■■:.     . .;-  .  .^_.     ■■,- 


TERMINAL  BRAKE  TESTING. 


■■.: ;:--....  •';:"■•■>:>:■•■  a;.,..:    by  f.  b.  farmer.  ■;>.  ■:;•.;"  ;,  ■  .-  -f.    .:,-■.. 

As  we  seek  efficient  train  brakes  and  as  the  standard  set  by. 
law  is  based  on  the  train,  it  is  obvious  that  terminal  brake  tests 
of  trains  must  be  made.  Stated  differently,  the  requirements 
can  not  be  met  by  confining  inspecting,  testing  and  repairing  to 
shops  and  repair  tracks.  Consideration  of  overtime  and  the  six- 
teen-hour  law,  as  well  as  expeditious  train  movement  demand 
the  minimum  lapse  of  time  between  that  for  which  the  crew  is 
called  and  the  time  the  train  departs.  Hence,  a  train  prepared 
for  departure  should  require  no  more  brake  work  after  the  en- 
gine is  coupled  than,  at  the  most,  stopping  a  few  leaks  in  hose 
couplings  and  making  the  formal  test.  But  often  there  are 
greater  delays  due  to  making  other  repairs,  or  the  train  proceeds 
with  less  efficient  brakes  than  it  should  have.  To  avoid  this,  the 
repairs  required  must  be  determined  with  arriving  trains.  The 
incoming   engineer   should    add    to   the   reduction    required    for 
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An    examination    of   the    illustration    showing   the    arrangement 
of  the  pipii'g  will  indicate  the  various  connections. 

A  concrete  water  conserving  and  filtering  reservoir  was  installed 
as  an  au.xiliary  to  the  boiler  washing  and  refilling  system.  This 
re.-^crvoir  is  constructed  underground  and  consists  of  a  cylindrical 
and  a  lower  conical  portion,  the  latter  containing  the  filter  bed. 
When  washing  out  the  locomotives  the  water  drains  into  the  pit 
and  thence  through  the  scwcr  into  this  reservoir.  This  water  is 
conducted  into  the  chamber  in  the  conical  section  below  the  filter 
bed  and  rises  through  it  into  the  cylindrical  portion,  where  it 
appears  as  clean,  filtered  water  available  for  further  use  in 
washing  out  (jr  refilling.  A  centrifugal  pump  is  installed  with 
double  suction  and  discharge  pipes,  properly  valved  in  order  that, 
at  the  necessary  intervals,  it  may  be  employed  in  pumping  out 
the  sludge  from  the  sludge  chamber  under  the  filter  bed,  as  well 


stopping  enough  to  fully  apply  the  brakes,  and  the  brakeman 
should  await  his  advice  that  this  has  been  done  before  cutting  off 
the  engine.  Car  inspectors  should  be  present  to  make  an  imme- 
diate examination  and  to  bad  order  all  defective  brakes.  Such 
repairs  as  ordinary  brake  pipe  leaks,  defective  hose  and  wrong 
piston  travel,  which  require  little  time,  should  be  made,  but  cars 
requiring  heavy  brake  repairs  should  be  marked  for  the  repair 
tracks.  -:■'.■--■:■■.!:-.■     \-- .-w    -y  .■■ 

Here  is  where  judgment  must  be  exercised',  as  perishable  or 
other  very  important  loads,  as  well  as  empties  needed  at  once  for 
such  lading,  must  not  be  delayed.  Neither  should  other  less  im- 
portant cars  be  held  in  numbers  far  greater  than  the  local  force 


wav'^aurV°v,in  '^''•'Ir''''*^  ^'  ^^"^  December  meeting  of  the  Western  Rail- 
Air  Brake  Company.        "■'    ^^'■'""   '"  ^   representative  of  the   Westinrto-^se 
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\"ui..  t<0.  Xu.  1. 


It  ii;i>  i>L'iii  t'Hiiul  tliat  tlu-\  ;ire  of  j-rcal  value  in  the  <li'-igii 
ol  new  o<|Uii>iiKiit.  -Many  arc  iiicorixiratcd  in  new  ck>i,mi->  and 
speciticatii  ins.  witli  the  re.-uh  that  Hu'  niainienaiico  m1  the  luw 
o<itiii'ineiit  ODnlorins  t> '  llie  practices  which  are  already  iii'Tc  it 
IfSs  universal  over  llie  entire  ri'ail.  tlnis  preseniir.i;,  t^  a  certain 
cxten!,   increase'!   expcijsv    i'>y    uiaintenaiice. 

Ihe  wi'lc  raiiiie.  I  ►t  jiractic'e>  vvhiih  may  lie  i<'vereil  hy  tlieM 
canl-  i-  sh..\\Ti  hy  the  acc'iiipau}  ini;  ilhistratioiis.  I  lie  cards 
;n-e  4  in.  \  d  iu.  in  >r/v.  and  wlicre  necessary  are  i)rintcd  <'\) 
lioth  side-.  [  iie  luirpi'-e  •■!"  the  card  sli(i\\n  in  I'isi.  1  i-  iibvi"ii<. 
.It  leaves  ]]<•  i\\\v<\]<']\  in  rr-^^ard  t^i  the  ciearan -e-  wliich  slionld 
he-  niaintaiiied  iielweeil  driving  and  truck  h'j\r.-<  aiiil  die  vvlieel 
]mh>.  and  th^se  wliich  slionld  n.it  he  exceeded. 

i  he  . card  sIimwii  in  Fiu.  2  settles  unce  and  !■  r  all  the  proper 
..' sy>teni -ol"  tjireail.-  ti>  he,  ii-ed  ou  thi  entire  r  i:;"l.  Ii  i-  .al-'  a 
iicdiily  rel'erenci-  tor  the  cornet  >i/es  of  drilU  i  ■  lie  used  in  con- 
nection with  drilling  and  tapping  li'de-  for  par'icidar  si/i'  studs, 
•etc.  (  >rdinarilv  the  deti  ruiinatiou  ,  i  the  riyir.  -i/e-  to  u>e  is 
often  a  matter  of  yuess  work,  with  the  re-nlt  tlvit  a  -ood  dial  o' 
drill  .and  lajt  work   is  i-ither  done  iinpi  rf<.cil\     >•   i~  -pi'iKd. 

'the  value  uained  1>>  foUo\N  jji^  ,  .ut  the  jiracii  v  >h..\\i}  in  Iml;-. 
.^  and  -J  ni'.i-t  aiipeal  to  an_v  one  who  reali/r>  ihe  niix-up-  ihat 
result  at  iron  .racks  where  Uo  svstcni,  or  a  loo»i-  -\-ten)  of  mate- 
ria! ideutilicaiion  is  einpioyed.  \'aluahlr  tiuir  i-  >aved  hy  men 
wlio  .are  ri-ipiila-d.io  >elect  niateri.al  from  the  raclx.  |-'urilu  ruiore. 
the  card  de-i.un;tti's  tlie  various  u-^e-  fc.  \\!ii,-Ii  il  ,  diiVereui  ir  ii- 
and  steels  are  to  he  i>nt.  It  answer-  iiianv  irouhl<->onie  ipies- 
Jii'us.  an<l  rdso  insure>  the  correct  euiplovnient  of  the  dilTereiU 
«tocN  in  i!n'  in.atnifacmre  i<i  to.ds.  ,ua;.;e-.  -crivv-.  kev -.  etc. 

.\  uo..(l  exaniple  t'f  a  practice  whii-h  miuhi  \ar\  L;ri..itl>  ac- 
cording: to  individual  opinion-.  .  r  ]ierha|>-  not  1>.-  ol.>erved  at  ;dl, 
if  it  were  not  stand,iriii/ed.  i-  -hovvn  In  the  standard  practice 
Var<I  for  cyliiKler-,  lis^--  -^  and  (>. 

'I  he  ,p;iivitinvr  i.if  cijnipnuiU  i-  another  iiraclice  wliich  will  vary 
.iccordinj;    to    individual    exi^erii-nce   anil    jud.umcnt.       The    -land- 

'  ard  ■}>'"•"-"' i"-'"-'^''"-^*"- '"  ^''--  '  '^  ^''^'  '"-'^^  ^''-'l  '"'ii'd  he  devised 
;is  a  resnlt  <,a'  the  experience  and  i.uilynuiu  oi'  all  tho«,.-  Iie-t 
(lUalified  !■>  adv  isc  in  re.nard  to  it. 

I  hi-  siainlard-jiractici  for  cteaninv;  the  interi  r  in'  refriiii'raior 
car-  in  service,  as  -iiow  n  Ii>  the  card  in  I'ii;.  S.  tvpitle-  to  what 
extent  tile  c.'irds  may  lie  employid.  .Xiioilur  example  of  a  jirac- 
tice which  -hoidd  ho  ideiuicat  .at  evi-rv  ]>l.ice  wlure  force  !:t- 
.are  Hiade  ir  -hown  hy  l-'iiis.  ",  10  11  and  IJ.  It  in-uri>  auaiuvt 
failure  on  the  one  frand.  and' is  a  cluck  in  co-  .icctiou  with  the 
liaue  record'^,  if  snhve(|noM    failures  do  occur. 

!  Ire  -tandard  -jinicticc  cai'd.<  for  ihic  .settiii"  >how  n  in  i'iu-. 
l.>  anil  14  indix-aie-  li'>vv  >tandard  iiractice-  mac  he  of  ,i--i-t,iiice 
t"  the  •fiiipi'iuii'''-'-      It  is  also  the  ha.-is  oil   wli'J'   prices  for  line 

Mttitr.L'  are  in.ade.'  .\  'joi'iij  evainpU'  I'f  liie  ai'iilica;  iou  ..f  -i.nidard 
jiractiee -ill  thiit  repair  of  ears  i-  -howii  l>y  liu-.  'ir  .and  1(>.  which 
de-v'rihi  .and  iliu-rriiir:  tile  prop.r  ii;i  thoij  .-f  relaving  cerl.ain 
.cla--i -'■.'•)'■.. id,  W'ii.i-lc  vv.ni-ide    ro,  i.f-. 


:     Ln(  liMoiivi    f 't.MJ.i!l'v'n-.vr  1\    Itm.N.      l-'or  s-me  vear.-  the  mo-t 

.ti'Jtahlf  loconioti-vi;  ilrMuns  in  .ila!\  have  lucu  four-c_\linder  coiii- 
poiind-'if  \'Ai-  2-1^-2  arid  the  11-1(1-0  type-,  and  two  cvlinder  com- 
fiimn-d-  of  ijii   J  (i  tl.  4-'.i-0  .and  the  4-S(l  tvpe-.     l.atel\.  liouevi-r. 

'llio  .Schmidt,  -'u'perheater  has.c.;ine  inti'  favor,  .and  the  tuideiicv 
is  t-.!  .;..'o  liaek  to  the  -imple  eiiuinvs  with  lower  hoiKr  ]ires-ure-. 
( )ni-  of  the  riceiit  inti-re-tin'4  desimis  i>  th.at  I'f  .a  foju'-cv  liiider 
«in.i[>le  racii'c  tvpe  weiiihin-  I'L'.fdO  11.-..  wit'i  llo.,-(l(l  11,..  on 
driver-.  'I'iie  lyltfi'lir-  are  IS  \  J7  t  in.:  t'le  h^iler  iiias-ure  i- 
1/0  Ihs. :  the  ,i;ral<-  a''fa,  -v.S  ..|.  ft.;  the  -U)ierhe.uin!,'  -urf.na-, 
723  >'|,  ft.,  afid  the  total  ei|nivalem  heatinu   -urface.  3..^51   -q.    ft. 

-I'.y  ttsiuij  till'  -upvrlie.ater  tlie  h-iKr  pri--ure-  li.ave  heeii  reduced 

,as   iifch    a-  '•••   111-.  ./.■•■'■ 


B()IIJ:K  W  ASHhNG  S'iSTK.M. 

\-  an  addiiiou  to  ilu'  former  eipiipnient  of  the  Kiclnnoiid 
eu^inehouse,  tin.-  Kichmoud.  I'lederickshuriL;  iV  Totomac  has 
in-ialled  a  hot  water  hoiKr  wa-hini;  and  relillini;  -v  stem,  de-if^ncd 
and  erected  hy  the  Horace  I..  W'inslovv  Co.,  C'liicis;".  This  appa- 
r.itii-,  which  is  shown  in  the  acconip.mv  iiiy  ilhi-tr,ation,  dilTers  in 
.1  numher  of  p.articul.ir-  from  previous  sv  stems  of  this  kind,  and 
alter  a  -erv  ice  of  two  i.r  thrie  moiuh-  i-  reported  h>  tho^e  in 
ch.irvie  to  he  -ali-f.actor\  in  every  vv.iv.  It  h.i-  lieeu  found  that 
.my  di  sired  temperature  <>i  thi'  wa-liout  water  can  he  ohtaiiied 
up  to  the  hoiliiii:  I'oini.  hm  that  140  det;.  i-  a-  hot  as  can  he 
comfortahlv  h.andleil.  The  wa-hout  vv.iter  is  u-uall\  imicli  too 
hot  ;is  it  Collie-  irom  the  t.ink-.  and  it  i-  iiece--ar_v  to  inject  coM 
vvaii'r  to  hohl  the  tempi  raiure  dowti.  \o  ditlicnlty  ha-  heeii 
found  ill  kee|iiii'_:  the  tank  <•]  tilliuii  water  at  a  teni]»eratiire  of 
JIJ    without    the   addition   of   heat    from   an    om>idi.'   -ource. 

.\lthoi!i;h  up  to  tin-  pri -eiit  time  tlu-  -ysteiu  h,i-  not  ln.en  called 
upon  to  handle  more  ih.in  three  engine-  at  one  time,  it  ha-  heeii 
found  ihat  with  one  eiiuine  heini.;  hlowu  ilovvn.  .aiiotlu'r  lillin.u 
and   a   tliircl   heinL'    vv.i-heil   .lut,  all   ai    the   -anie   time,  thoroujihlv 


Boiler    V/Vashing    and     Refilling    System. 

-al  i- tactor_\  tei.'ier.amri-  and  -npplii-  are  availahle.  Ii  i-  al-o 
riporicd  thai  -ince  the  in-tall.atii  ii  of  ihi-  ->  sUin.  there  h.a-  heeii 
a  time  -avinu  o|  ahoiil  7.^  per  cent,  in  the  l.a.v  over  of  iiiyine-  at 
ihe   wa-tiout    point-, 

'Ihi-  -y-tem  i-  de-i^ind  i.ii  what  i-  kii'ivvii  ;i-  ihe  two  unit 
-\>leiii,  con-i-tiiii;  of  ;t  eoinliiiiati  lU  reciivir  .and  -ep.arator  .and  a 
liratii'  with  ihe  accomii.anv  inii  pmnio.  tin  vni' ...i.ii.  puriru-r.  etc. 
Ihe  -\ -tiin  a-  in-lalled  al  kiclmhaid  ha-  a  c.a[ia<'it\  of  ;iiiiiui 
l.-.tXKt  u.al.  of  walir  in  ilu  lualir  lank,  -ullicient  to  iiH  two  l.,e..- 
IP  live-  at  J]  J  di  ■-;..  and  when  mi\ed  with  -nllu  iiiit  vv.ater  to 
Liive  .a  leinper.itnie  d   1  lO  rhi.;.  will  al-o  fnrni-h  a  -utilciiiit   r-U|i|)I.v 

I''!"    ^^a-lllIli;    oUJ     two    liloic    h  •roi ;  |.  it  1  V  e-. 

Ill  opei'.aii  '11.  Ciiiiihction  i-  made  lutweiii  tlu-  hhnv  ..tf  valve 
"I  llu'  1'  louioiive  and  oju  of  the  lilies  ronnecliii'.;  each  pit  to  the 
Mow  ..(V  ni.ain  .araiiid  tlu  h-ai-i..  Ilie-e  C' 'iniectinv;  line-;  .are 
each  pi'i  ■Iielid  ai^ain-t  hack  llow  Irom  the  m.ain  hv  a  check  valve 
and  a  i^aie  valve.  Ihe  vv.iter.  -caU'  and  -ludv;e  which  is  hlown 
off  i>  earriid  lliroULih  the  m.ain  .and  di-chart;ed  to  the  tank 
marked  "receiver"  in  the  illustration.  After  the  main  heci.itnes 
heated  iiji.  m  i-t  of  the  water  which  i-  heiiii;  hlown  off  will  ttirn 
to  -team  iijioii  re.achiii!.:  the  receiver  and  a  iires-itre  i-  develojied 
ill  thi-  t.ank  -uriieient  to  ~end  the  -ti'.im  tlir.  .uyh  the  oro-s-ovor 
liiii-   t''   the   lu-.iler   .and   thii  aiyli    tlu-   -i-rir-   ..f   -iii.ill    pipi  -    ri  .lehiilLJ 
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<l(n\n  iiil"  tlic  uali-r  I'f  tin-  luairr,  fruin  wliicli  it  murines  and  i> 
cniuli-ii.-i.-'!,  hcaliiij;  tlic  uaur  in  tlii:-  lank.  1  lie  slmli-c.  scale  and 
>i!cli  water  a!^  i^  cundiMi-id  in  tlu'  lino  r(.niaiii->  in  tlif  roocivint; 
tank,  uliicli  i-  ><i  -nlTn-iini  laiiacily  t"  lu'ld  it  mi'lcr  urdinary 
culi<lili"ns.  v.  -  ;  , 

It  the  water  in  tin-  luatcr  risrs  alx-vc  212  dcR.  ajul  doc*  Hot 
ocindt-n-L-  tlie  stt-ain.  a  sli'-;ln  itr(>>Mrf  i-  dcvcl<i[K'd  in  this  tank 
wliioh  <'iicn-  a  liae-k  ;>ri.--nrr  x.ilvi.-  and  aclniit-  C"ld  water  to 
tlu-  tank  nnlil  tlu-  iiri--nrr  i-  iiiiircl\  nlic-voil,  thn-  ant'nnatically 
Jii'ldint:  iIk-  wati-r  in  the  tank  at  ahi  >nt  212  dvy.  It  the  >n|)i>ly 
of  water  in  the  heater  lieei-nus  Iimi  Imw.  a  ll"at  \al\e  opens  a 
ciintieeti"!!  t"  tlie  rei\i\er:  the  water  frmn  tliat  soirrec.  liowi-yer. 
lia^^ed  iin-i>ni;h  a  imriiier  henoe  reaehinii  tlie  Inator  tank  into 
which  it  flows  ]\y  i:ra\it.\.  The  seale  and  -edinieni  carried  into-, 
the  receiver  will  \er>  laruely  -ruIe  ti'  the  hiittoni  liehuv  ilie. outlet  ■ 
comieCtin.Lj  with  the  inniiar  and  is  wa-hed  ont  by  simply  opening 
a  6  in.  \al\c  in  the  line-  cunniclinsi  with  the  «ewer:  thi-«  i>  ih'uc 
al'^nt  "tice  a  liay.  \\'hate\er  ^edinuiil  nia_\  CM-ajie  -eltlin'^  t"  the 
hvfttoni  n\  tlie  recei\(.r  will  jiax  to  tlu'  inlet  chaniher  "f  the 
])uritier.  lU-rc  it  i~  pi-rnianiutlv  arn^tid  from  pa-sinu  into  the 
heater  and  inay  he  washed  nut  1i\  npeniiiii  a  3  in.  \alvo  e<innectinv 
with  the  sewer  Xl'ler  lUaninu  the  receiver  and  intrilii-r  s"tne 
writer  is  |inmped  int"  it  hack\var(N  throtii:li  tlie  jitirilier.  which 
will  cleanse  ihe  pnrilier  an<I  ni.ike  it  pM--.ihli'  tn  rnn  ninch  lon.uer 
vvithont    renewal   '•{  tlie   !iherin'.i-   niateri.al. 

I  W"  (iiunp-'  are  pr"\ided.  ><\h-  it,r  rellllinij:  niitl  oui.'  fur  wa-^hinu 
<.nt,  rill-  reidlinL;  pinup  t.ikt.'--  it--  >np)ily  direct  fr"m  the  heater 
tank  and  di-charue-  divec;  i.>  tlie  Idling  line  withont  ">ther  oi'n- 
necti"ii-.  Ihe  wa-h"nt  pump  takes  its  main  ■■npi)l\'  fruni  the 
heatvr  taiik  and  al-^  fr. ini  the  re:..;nlar  cnltl  water  ^vsteni  in  >-nlti- 
cient  <'|iiantitie-  !■>  '..^ivi  the  di-ired  temperaturi-  fcir  w.i>hinu 
•.■lit.         I'l'i'      !imn(i      ili-chariii-      t"      the      wa^h^'in      line      dirict. 


as  l-r  .leliveriii!;  the  clean  wetter  to  the  heater  c»r  direct"  to  reiiTling 
line.  I'.y  means  of  an  automatic  starting  switch  actuated  hy  a 
iToat  in  the  heater,  the  m..tor  oiieratini?  the  ceiitrifii.ual  pumii  is 
started  or  stopped  as  the  maximiuu  and  niiniinmn  water  level? 
ill  the  heater  are  attaine<l.  'ihe  two  valves  located  in  the  suction 
pipes  below  the  water  level  are  eciniiiped  with  extended  steni> 
with  wheels  above  the  re-ervoir  top.  A  24  in.  manhole  is  ])ro- 
vidi-d  h<nh  in  the  re>erv..ir  top  and  ihroiifih  the  I'llter  bed  and  tilter 
tl.Mjr.  rendering  -dl  parts  e;'.>ily  acces>ible  tor  examination  or 
rejiair-.  The  reservoir  has  a  capacity  for  thorotisiljly  tiltcrini: 
an<l  cleanMiii;  all  the  water  cominy  from  tw>>  loeoniotives  whieji 
may  he  wa-hed  at  one  time.  ,  '  . 

IKKMINAI     liRAKI  J;HSTIN(}.' 

K\    V.   \i    1   \KMIiK. 

As  we  «eek  eflicietit  train  brakes  and  as  the  standard  set  by 
law  is  based  on  the  train,  it  i-s  obvious  that  terminal  brake  tests 
of  trains  nurst  be  made.  Stated  dit'terontly,  the  rcfiuircinents 
can  not  be  met  by  confmini;  insiK-ctinp:."  testing  and  repairing  to. 
shops  and  repair  tracks.  Consideration  of  overtime  and  the  six- 
teen-lKHir  law.  as  Avell  as  expeditious  train  movement  deuiand 
the  minimum  bipse  of  time  l)etween  that  for  yvhich  the  crew  is 
called  and  the  time  the  train  departs.  Hence,  a  train  prepared 
for  departure  should  require  no  tnore  brake  work  after  tlic  en- 
gine is  coupled  than,  at  the  most,  stopping  a  few  leaks  in  hose 
couplings  and  making  the  formal  test.  But  often  there  are 
greater  delays  due  to  making  other  repairs,  or  the  train  proceeds 
with  less  efticient. brakes  than  it  should  have.  To  avoid  this,  the 
rejiairs  required  must  be  determined  with  arriving  trains.  The 
incoming    engineer   should    add    to    the    reduction    required    for 
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.\  C' ncuti-  A\,'t<r  c  .iHvi'vinu  :.nil  iiherini;  re,-vV\<iir  wa-  in^i.iUvd 
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and  a  loiver  C'^inic'd  p'.irtii'ii.  the  latter  cont.-iini'im  the   lllter  bed. 


stopping  enough  to  itill.v  aj-ply  the  brakes,  and  the  brakiinan. 
shouhl  aw.-iitjiis  advice  that  this  has  been  done  before  ciuting  off  . 
tlic  engine.  Car  inspect.. rs  should  be  present  to  make  an  imme- 
diate e\-aminati..n  :iu.l  to  bad  order  all  defective  brakes,  SucH 
rei..iirs  as  «.rdin.-trv  brake  pipe  leaks,  defective  hose  an<l  wrong 
I)i-ton  travel,  which  re^nire  little  time,  shoidd  \k  made,  hut  Cars 
re<|uiriiig  heavy  brake  repairs  should  he  marked  for  tlie  repair 
tracks.    ■  ■  '  "  ■    ■     .    .  '  ;     '        •-       ..  ' 

Here  is  where  jndgnient  must  he  exercised,  as  perishahle  or 
.nlur  Very  important  lo.ids.  as  well  as  empties  needed  at  once  for 
vaur    available    to,-    ,„rther    n^e    m       sud.  lading.  mu$t  iiot  be  delaved.     Xeither  should  Other  less  im-  . 
\   centnnig.dpmnp   ,~   n, Mailed   with       portant  cars  be  held  in  numbers  far  greater  than  the  local  force 


.W  iieii  wa^hinu:  onr  the  lovoi;voiives  iheAvater dr.ain^  into  the  jiit 

and  thiii.e  throii'.jl!  ilu  — ewer  into  thi>  risei'vuir.      Ihi-  watir  i> 

CMiiducled  into  ;he  cliamhei-  in  the  couicil  -ectioii  helovv    the  idt^vr 

I'ed'.tnd    ri^e-.   tlironyh   it    ii-tii   tlu-   cvlimlrical   portion,    where    it 
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ilouhle  -neiie.n  and  di-eli.ir.L;e  pipe-,  jiioperly  \alved  in  order  tliat, 

at   the   neee-siiv    interval-,   ii    ni.i)    he  employed   in   innnping  out       ^'^^^^r^cxoi  ^  v<^v^ry^:.,\  ^t  x^h.  l>oc,-n,t>cr  .neetinR  of  it.c  Wcsu-rn  Rail- 
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.;:   can   repair  in   a  day   if  such   force   is   as   great  as   the   regular 

•  amount  of  work,  including  such  repairs,  would  keep  busy.     The 

■  car  foreman  and  the  yard  master  should  consult  to  adjust  this, 
but  when  the  former  removes  bad  order  marks  without  repairs 

■  having   been   made,   he   should   fill   out   and   apply   an   air   brake 

•  defect  card  to  better  insure  prompt  repairs  at  the  earliest  prac- 
ticable date.  However,  it  docs  not  follow  that  the  repairing  of 
defective  brakes  cannot  be  done  without  delay  to  cars  which 
should    go    forward    promptly.      The    Minneapolis,    St.    Paul    & 

•"'Sault  Ste.  Marie  has  largely  solved  this  problem  at  an  import- 
,ant  terminal  yard  by  assigning  a  short  track  in  the  yard  for 
air  brake  repairs  to  such  cars.     With  a  few  men  and  the  neces- 

;•  sary  repair  materials,  such  cars  are  often  ready  for  the  first 
/train  out,  are  never  actually  delayed,  and  few  are  allowed  to  go 

"  forward  without  repairs.    This  is  but  one  detail  of  a  very  com- 

;  prehensivc    scheme    of    improvement    in    freight    brake    main- 

•  tenance   effected  by  this   road. 

As  one   repair  point  on   a   large  system   cannot  maintain  all 
v'  freight  car  brakes,  it  is  obvious  that  each  terminal  should  do  its 
:     share,  but  this  does  not  mean  that  other  than  the  outgoing  test 
should  be  made  on  through  trains  at  the  points  with  small  facil- 
ities.    A  brake  well  repaired  will  go  for  a  long  period  without 
becoming  defective,  but  the  too  common  failure  to  do  so  is  due 
to  inadequate  repairs.     To  reduce  the  cost  of  brake  cleaning  by 
■  leaving  cylinders  and  auxiliary  reservoirs  loose  on  the  car  is  to 

•  insure  leaky  pipes.  The  same  result  follows  if  the  brake  pipe 
and  retaining  valve  pipe  are  not  well  secured.  That  most 
serious  fault,  brake  cylinder  leakage,  will  develop  sooner  than  it 

'.: should,  sometimes  immediately  after  the  cleaning,  unless  a  suit- 
-  able   lubricant   is   emplojed   and   packing   leathers   are    replaced 
"when  a  good  inspection  and  a  careful  test  would  show  that  they 
V  should  be.     The  practice  often  followed  of  cleaning  and  testing 
;  triple  valves  on  the  cars  cannot  insure  good  work.    Neither  is  it 
'--,  common  practice  to  test  hose  with  soap  suds  while  under  maxi- 
mum pressure  and  remove  those  found  porous,  or  to  examine 
,  the  retaining  valve  weight  and  clean  the  case  and  small  vent 
port.    Until  these  and  other  details  are  given  better  attention  in 
shops  and  on  repair  tracks,  it  will  not  be  possible  to  effect  the 
■  economy  in  time  and  money  in  terminal  brake  testing  and  the 
., ■  consequent  repairs  that  will  otherwise  follow. 

The  M.  C.  B.  requirement  that  cars  in  interchange  must  have 
retaining  valves  should  imply  the  maintenance  of  this  part  and 
;  its  pipe  by  the  owning  road.  It  is  not  sufficient  to  say  that  the 
mountain  road  may  make  needed  repairs  at  the  owners  expense, 
as  this  means  undue  delay  to  traffic.  However,  inspections  show 
that  the  average  efficiency  of  brakes  is  otherwise  much  lower  o<i 
the  cars  of  level  grade  roads,  a  condition  for  which  there  is  no 
warrant  as  that  for  the  average  mountain  grade  road  is  enough 
below  100  per  cent,  efficiency  to  justify  making  it  the  minimum. 

That  the  regular  terminal  test  of  freight  train  brakes  misses 
many  of  the  defects  which  nullify  the  object  sought  in  attaching 
air  brakes,  is  conclusively  demonstrated  by  the  following: 
Within  a  few  months  competent  parties  made  a  test  on  several 
freight  trains  at  the  summit  of  a  mountain  grade,  following  a 
similar  test  by  regular  inspectors  at  the  preceding  division  ter- 
minal, and  out  of  which  trains  bound  down  this  grade  were 
supposed  to  leave  with  100  per  cent,  efficient  brakes,  based  on 
such  test.  The  tests  consisted  of  charging  to  70  lbs.,  making  a 
service  reduction  of  15  lbs.  and  rapidly  examining  for  any 
brakes  failing  to  apply  or  leaking  off  and  incorrect  piston  travel. 

..To  show  conclusively  the  oversights  of  the  ordinary  terminal 
brake  test  the  infallible  thermal  brake  test  was  made  on  each 
train  at  the  foot  of  the  grade.  The  customary  plan  was  there 
followed  of  considering  three  cars  with  "warm"  wheels  equal  to 
one  with  "normal"  wheels ;  that  is  with  a  good  brake.  In  addi- 
tion to   showing   the   results    in   percentage,   they   are   given    in 

..'"tons  per  good  brake,"  derived  by  dividing  the  train  tonnage  by 

'.'the  number  of  good  brakes. 

The  first  train  was  a  test  train  and  had  2,501  tons.    The  other 

~  -six  were  regular  trains  and  ran  from  2,252  to  2,367  tons,  aver- 


aging 2,286  tons.     Each  train  had  a  considerable  percentage  of 
foreign  cars.    No  tests  of  or  repairs  to  retaining  valves  were  made. 
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The  big  returns  from  good  brakes  are  mainly  concealed,  con-  : 
sisting  of  the  more  expeditious  train  movement  they  make  possi-.-* 
ble  and  the  avoidance  of  accidents,  neither  of  which  can  ordi- 
narily be  shown  in  dollars  and  cents.  Their  observable  expenses, 
consisting  of  initial  cost,  maintenance,  flat  and  cracked  wheels 
and  delays  to  cars  and  trains  for  brake  testing  and  repairs,  are 
so  readily  seen  and  tabulated  as  to  generally  render  even  mc-e 
obscure  their  great  but  intangible  credit  account.  The  pressing 
need  is  for  a  more  accurate  and  practical  appreciation  of  the 
fact  that  good  brake  maintenance  is  economy  and  for  better 
directed  efforts  toward  improved  brake  maintenance  with  a 
minimum  increase  in  time  and  money  spent.  In  this  the  active 
cooperation  of  the  yard  master  and  the  superintendent  will  aid 
greatly.  Too  often  their  efforts  are  directed  toward  showing  why 
trains  cannot  be  held  or  switching  done  for  brake  work,  rather 
than  how  to  accompHsh  the  desired  results  with  the  least  delay 
or  additional  switching. 

While  there  is  no  question  concerning  the  imperative  need  of 
available  air  pressure  in  car  shops  and  on  repair  tracks,  it  is  de- 
batable as  to  whether  it  pays  to  pipe  yards.  I  believe  that  usually 
it  does  not.  If  locomotives  have  insufficient  air  compressor 
capacity  to  charge  their  trains  without  material  delay,  they  are 
not  prepared  to  handle  the  trains  safely,  economically  and  expe-, 
ditiously  between  terminals.  Following  the  plan  of  having  the 
brake  test  on  incoming  trains,  and  subsequent  disposition  of 
cars  with  defective  brakes,  will  leave  little  need  for  a  yard  air 
test  plant.  The  only  safe  or  available  time  for  inspectors  to 
work  on  cars  in  yards  is  for  a  limited  period  after  the  arrival 
of  trains  and  again  following  attachment  of  the  outgoing  loco- 
motive.      ■>.•••?•■.'•■.■■.:;.'.■■■■?■■•  ■■,u':f"";.- "■.:..  "'v  ':  j. -■/■::■;•.•■:■ '  .•  •  ,  '. 

.\  grave  evil  with  many  air  brake  test  plants  is  the  excessive 
amount  of  moisture.  The  ground  cocks  in  their  piping  are  com- 
monly referred  to  as  "hydrants."  This  should  be  a  misnomer  as 
it  means  a  cock  for  controlling  the  flow  of  water,  but  it  is  too 
often  quite  applicable.  As  a  brake  pipe  obstructed  by  ice  is 
even  more  dangerous  than  an  accidentally  or  maliciously  closed 
angle  cock  (the  forces  cannot  be  seen),  it  is  enough  to  say 
that  water  in  test  plant  pipes  may  bring  about  frozen  brake  pipes. 
Triple  valve  and  brake  cylinder  leakage  from  ice  are  other 
evils  which  follow.  Also  moisture  causes  corrosion  of  brake 
pipes  and  the  rust  clogs  strainers  and  feed  grooves  and  drys  up 
the  lubrication  in  triple  valves  and  brake  cylinders.  The  cause 
of  water  in  the  piping  is  the  result  of  insufficient  cooling  of  the 
air  between  the  compressor  and  the  storage  reservoirs,  often 
magnified  by  the  inadequate  number  and  location  of  such  reser- 
voirs. It  is  many  years  since  the  Air  Brake  Association  inves- 
tigated the  same  fault  with  locomotives  and  though  the  diffi-  '< 
culties  in  the  way  of  obtaining  dry  air  for  the  brakes  is  there 
incomparably  greater,  solved  it  satisfactorily.  However,  it 
should  be  said  in  passing  that  many  locomotives,  even  new  ones, 
are  not  properly  equipped  and  are  a  source  of  similar  damage 
and  danger.  Questioning  men  using  air  test  plants  will  soon  dis- 
close whether  such  furnish  dry  air,  whether  opening  a  cock  will 
show  visible  moisture  or  moisten  a  surface  against  which  the 
air  is  directed.  If  so,  it  is  obvious  that  the  remedy  should  be 
applied  promptly.  I  venture  the  assertion  that  in  compara- 
tively few  cases  dry  air,  that  free  from  visible  moisture,  is 
available.  .,■■■;  '  •■  ";.v>v.'.v'"'-'' "^  ■■-•:— "  •':•'  ■•.■.'■■,'•.''■  '  ;-   ■>■■-   ••'.  •""  ' 

In  seeking  means  for  testing  and  repairing  air  bralces  without 
loss  of  time  in  transit,  extra  switching,  or  danger  to  workmen 
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the  possibilities  of  the  freight  house  tracks  should  always  be  in- 
vestigated. Where  the  number  of  cars  per  day  is  considerable 
there  is  no  doubt  that  the  tracks  should  be  supplied  with  com- 
pressed air  and  full  advantage  taken  of  this  excellent  oppor- 
tunity for  locating  and  remedying  air  brake  defects.  In  line 
with  this  idea  of  conserving  time  and  switching,  it  is  recom- 
mended that  all  cars  in  shops  or  on  repair  tracks,  and  having 
cleaning  dates  over  nine  months  old,  should  have  their  brakes 
cleaned  and  lubricated.  Not  only  will  the  condition  of  the  triple 
valve  and  brake  cylinders  fully  warrant  doing  this  work  then, 
but  it  is  improbable  that  such  cars  will  again  be  so  favorably 
located  for  many  months,  without  causing  delay  and  switching. 


FREIGHT  CAR  PAINTING.* 


■",:..—: ;.;;.;;  z:'  BY  T.  J.  HUTCHINSON.    ;-''•'  ■'^■. ■?;■;,■■-::•■  ,:\ 

.•     ,..  Master  Painter,  Grand  Trunk,  London,  Ontario.     :       '■'"'-■■.        ,. . 

Painting  is  given  the  last  consideration  in  the  general  mainte- 
nance of  freight  equipment.  Tliis  accounts  for  the  delapidated  ap- 
pearance of  so  many  cars.  Freight  cars  are  seldom  shopped  on 
account  of  paint  conditions  unless  the  lettering  is  entirely 
obliterated.  This  is  easily  understood,  for  the  condition  of  the 
paint  on  a  car  does  not  necessarily  interfere  with  its  earning 
capacity.  Tliis  being  the  fact,  the  master  painter  must  co-operate 
with  the  traffic  department.  Scarcity  of  cars  at  certain  sea- 
sons of  the  year  and  the  imperative  traffic  demands  of  recent 
years  have  precluded  the  consideration  of  a  rigid  paint 
fornuila  in  maintaining  tliis  class  of  equipment,  which  means 
that  the  durability  of  tlie  coating  is  not  as  important  as  the  im- 
mediate use  of  the  car,  for  the  reason  that  in  most  cases  a 
car  will  earn,  in  one  day  several  times  the  cost  of  painting  it. 
Competition  demands  that  tlie  master  painter  who  keeps  abreast 
of  the  times  must  be  '"on  the  spot  and  deliver  the  goods."  The 
question  arises,  do  substitute  paint  oils,  turpentine  and  benzine, 
now  so  generally  used  in  freight  car  paints,  give  the  requisite 
durability  to  the  paint  structure?  'r  .^■''•\'  '.}:!'::■']■',.::  \ 

If  this  question  were  asked  today  of  the  most  eminent  chem- 
ist or  practical  painter  of  the  old  school,  outside  tlie  range  of 
the  modern  railway  paint  sliop,  they,  knowing  tliat  the  life  of 
any  coating  depended  to  a  great  extent  on  the  kind  and  qual- 
ity of  tlie  veliicle  used,  would  unliesitatingly  answer,  '"Xo,"'  and 
would  proceed  at  once  to  make  comparisons  as  to  the  cost  and 
probable  durability  of  the  substitutes,  with  that  of  the  old  time 
tried  linseed  oil  and  spirits  of  turpentine,  never  dreaming  for  an 
instant  that  tlie  greatest  durability  would  not  be  an  essential  in 
the  coating  under  present  conditions  of  railway  freight  traffic. 
They  would  be  entirely  unable  to  understand  how  any  conditions 
of  traffic  could  displace  either  of  the  old  reliables  with  the 
more  volatile  siiorter  lived  substitutes.  Durability  is  a  con- 
sideration I)ut  not  an  essential.  I  do  not  wish  to  be  mis- 
understO(  d  in  this.  Although  I  am  of  the  old  school  and  regret 
the  passing  of  tlie  old  system,  I  recognize  the  necessity  of  sac- 
rificing durability  so  that  the  work  may  be  done  more  quickly. 
-  The  suggestion  to  use  a  substitute  for  linseed  oil  would  have 
been  met  with  scorn  a  few  years  ago,  yet  today  tliere  is  not  a 
railway  paint  shop  in  the  country  tliat  is  not  obliged  to  add 
quick  drying  japans  and  volatile  substitute  turpentines  to  thin 
and  hasten  the  drying  quality  of  linseed  oil.  Ihe  qualities  of 
linseed  oil  are  unquestionable,  but  where  linseed  oil  is  made  to 
<lry  equally  as  fast  as  its  substitutes,  I  fail  Iq  see  the  difference 
in  the  quality  of  the  two  materials.       ;"-.  "      -. ''"'■-  •^'   .■..  J;- ■  >  V ': 

Railway  service  is  the  most  severe  test  that  can  be  given  any 
coating,  and  time  or  service  tests  are  the  most  reliable  and  are 
the  painters'  guide.  Kxpericnce  justified  us  in  recommendhig 
those  paint  pigments  that  have  been  in  general  use  for  many  years. 


•Entered  in  the  Railway  Age  Gazette  competition  on  Paint  Shop  Practice 
which  closed  November  15,  1911.     •       ,  ■  :.:.  ' 


because  they  have  proved  to  be  the  most  acceptable  as  to  cost,  dur-    ;. 
ability  and  color.     Therefore,  with  tlie  exception  of  refrigerator    ^ 
and  tank  cars  and  other  steel  cars  we  are  safe  in  accepting  the    • 
oxide  of  iron  pigment  as  the  standard.     The  durability  of  any    ■ 
crating  depends  largely  on  the  use  and  abuse  of  the  cars,  particu- 
larly in  the  destructive  coal  and  iron  traffic.    Immunity  from  abra-    ;. 
sion  is  not  to  be  expected  in  this  service,  as  time  has  proved  that     .^ 
the   construction    of    all    hopper   bottom    cars    makes    a    certain    ■ 
amount  of  abuse   unavoidable,  the  greatest   damage  being  dune   .. 
by  tiie  use  of  the  niauls  in  unloading  the  cars  during  the  winter   --z 
season.     Much  of  the  damage  done  to  the  coating  on  the  metal    ;* 
might  bo  avoided  by  bolting  sliort  pieces  of  plank  over  the  parts    '; 
usually  hammered  and  applying  a  stencil  to  this  effect;  'When 
necessary  to  use  mauls  strike  here."        .■'"■■-'      •        .        -    _         :;      :: 

The   initial   painting  of   freight  equipment  is  the  all-important     ; 
one.     At  this  time   all   roofs   should   receive  particular   attention    ,:_ 
by  the  painter,  for  in  tliis,  as  in  everything  else,  the  permanency    ■' 
of  the  structure  depends  on  the  foundation.     All  rooting  mate-    ' 
rial  should  be  kept  in  stock,  thoroughly  primed  and  ready  to  be    V 
used   by  the   builder   when   required.     This   would   greatly   pro- 
long  the   life   of   all   freight   car   roofs   and   reduce  the   number 
of  claims   for  damage  to   niej.chandise  through   defective   roofs. 
As   all   of   our   freight   equipment    is   painted   by   the   piecework     - 
plan,  we  have  found  it  advantageous,  both  to  the  carpenter  and 
the  painter,  to  keep  an  advance  supply  of  such   staple  material 
as    car    roof    sheathing    and    flat    car    sills    primed    in    the    stick. 
This  work  is  done  by  piling  the  sheathing  on  the  floor,  where 
the    color    is    applied    with    the    long-handled    brush,    removing    ;. 
each   layer,   when   coated,  to   a   wall  rack  to   dry.     We  arrange     .• 
to  paint  our  supply  of  flat  car  sills  in  the  same  manner  in  the 
w  ood    shop.     This   arrangement   greatly    facilitates   the   regular     « 
output  of  both  the  shop  and  the  yard,  adding  much  to  the  ap-    . 
pearance  and  durability  of  the  work  when  completed. 

Painting    new    or    old    freight    equipment    expeditiously    and    -■ 
economically  depends  largely  on  the  method  of  doing  the  work, 
the  shop  temperature  and  the  necessary  shop  and  yard  facilities.  ^. 
There   are   three   methods   to   consider:     The   small   short   hand     . 
brush,    the    pneumatic    paint    spraying    apparatus    and    the    long     i^ 
handled  brush.     The  small  hand  brush,  except  for  touching  up    : 
purposes,  has  long  since  been  abandoned,   as  it  is  too   slow  to  -■ 
be   profitable.     The   use   of  the   atomizer  or   paint  spraying  ma-    '■ 
chine,    although    having   much    to    commend    it    for    use    out    oi 
doors,  or  on  inaccessible  parts  of  the  under  structure  of  trucks, 
etc.,    has   not   proved   acceptable   in   the   majority   of   shops,    for    .- 
the  reason  tliat  because  of  irregular  air  pressure  it  cannot  be    ... 
properly    adjusted   to    give    an    even    distribution    of    the   paint,  : 
and  it  often  fills  the  air  with  atomized  color  much  to  the  dis- 
comfort of  the  men,  as  well  as  menacing  their  health.     On  flat 
surfaces,  such  as  the  bodies  of  box  cars,  an  even  distribution  of     .• 
color   is  a  necessity,   and  this  can  be  most  effectually   obtained    ':' 
by  the   use   of  the  long  handle  brush.     Comparing  the  cost  of 
this  application  with  that  of  the  sprayer,  as  reported  in  papers    • 
at  conventions,  we  prefer  the  use  of  the  brush.     If  good  results 
are  tp  be  desired  the  temperature  of  the  shop  must  be  at  least 
60  ddg.   during  the   winter   months.     Not  more   than   one   coat    " 
should  be  applied  in  twenty-four  hours,  particularly  in  the  north- 
-ern   section   of  the  country.  ;;;;:-.':■"-    .'  ;■..'"' ^'■;.'. 

Preparatory   to    painting   the    steel    car    it    is   necessary   to   re-    •; 
move  all  the  rust  possible  by  the  use  of  scrapers,  wire  brushes   i 
and    the    sand     blast,    if     available.      Inert    carbon    blacks    have 
proved   the   most   durable   for   all   metal   structures   for  out   of 
door    use.      Their    many    excellent   qualities   when    the    color    is   • 
not   objectionable,   commend   them    for   use   on   other  classes   of 
freight    equipment.      There     is    a    limit    to    substitutes    and    a 
legitimate    use   of   them.      Substitutes    for   oil    color   cannot    lie    ~ 
used    with    impunity    on    metal    structures.      To   illustrate,    the 
following   formula   was   obtained   by   the   writer   as   the   coating 
that   was   being   used   during  the   summer   months   on   the   steel 
coal  cars  of  one  of  the  largest  railway  systems.     But  when  t<»> 
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cold  it  had  to  be  abandoned  for  the  regular  oil  black  generally 
used  : 

Coal   tar    .....  '.''. . '.. ; . .  - : 8  parts    ; 

Kerosene    oil    1    part 

...       '      Portland    ccnient     1    part      "     ' 

Portland  cement  with  water  is  valuable  as  a  vehicle  for 
many  purposes,  but  the  difficulties  one  encounters  in  endeavoring 
to  apply  it  along  with  paint  or  tar  has  prevented  it  from  being 
used  extensively.  .Xs  a  pigment  in  a  mixed  paint  it  has  proved 
a  failure,  because  it  settles  and  hardens  in  the  bottom  of  the 
pail,  and  when  used  with  tar  has  to  be  added  just  before  ap- 
plication. The  only  virtue,  if  any,  in  the  above  mixture  as  a 
coating  for  the  steel  car,  would  be  in  the  oil  which  would  aid  a 
more  even  application  of  the  tar,  but  ultimately  this  coating 
would  be  very  brittle  and  would  break  down  rapidly.  When 
lettering,  a  coat  of  shellac  must  be  applied  to  help  it  to  dry  and 
to  prevent  the  discoloration  of  the  white  lead  by  the  tar.  The 
use  of  tlie  shellac  causes  "alligatoring"  of  tlie  surface. 


'  SHOP    KINKS* 

Z--  BY   E.  L.  DUDI.KY 

..  ,  '  Special  Apprentice,  Haltimore  &  Ohio,  Cleveland,  O. 

CHUCK    FOR   BORING   ROD   r.VCKING. 

A  chuck  ./,  for  boring  rod  packing,  together  with  its  different 
bushings,  is  shown  in  Fig.  1.  It  is  made  to  hold  nine  different 
sizes  of  piston  rod  and  valve  stem  packing.  The  chuck  will  fit 
the  spindle  of  an  ordinary  latiie  and  is  arranged  in  steps,  as 
shown,  to  take  the  difTcrcnt  sizes  of  packing.  The  cap  B  screws 
on  the  outside  of  the  chuck  and  holds  the  packing  rigidly  in  its 
cup.  The  packing  is  placed  in  the  cups  as  shown  at  C,  D,  F,  K, 
M,  O.  S,  and  U,  which  includes  all  the  different  sizes  used  on 
locomotives.  Cup  C  is  simply  placed  in  the  chuck  and  is  held  in 
place  by  the  cap  B.  Where  the  packing  is  smaller,  as  in  D,  F,  K, 
etc.,  a  binding  ring,  such  as  E,  II,  L,  A',  etc.,  is  inserted  between 
the  cup  and  the  cap  B  to  make  up  for  the  difference  in  size. 

In  the  case  of  valve  stem  packing  a  still  smaller  series  of  steps 
has  to  be  used  than  is  provided  in  the  cliuck  A  and  for  tliis 
purpose  the  extra  steps  are  made  in  an  auxiliary  chuck,  K.  Wiien 
boring  these  packings  this  cluick  R  is  placed  in  the  main  chuck, 


ring  bears  on  the  packing.     In  the  same  way  the  packing  U  may 
be  bored. 

A  standard  wrench  is  shown  at  I'  which  is  used  to  remove 
the  chuck  from  the  spindle.  A  board  W  is  also  provided  which 
may  l)c  placed  back  of  the  lathe  to  liold  the  rings,  cups,  wrench 
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Fig.   2 — Adjustable  Template   for    Keyways, 
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and  tools.     The  cup  and  packing  number  is  stenciled  above  each 
nail. 

ADJUST.\BLE   TEMPLET   FOR    KEVW.WS.    ,  ■•   .     ...  :       .      '      " 

The  templet  shown  in  Fig.  2  is  used  to  measure  the  size  of  key- 
ways  from  -34  '"•  to  4'/>i  in.  in  width.  It  is  inserted  in  the  keyway 
and  adjusted  as  to  the  size  ant!  taper  and  is  lield  to  size  by  the 
thiunl)  screws  //,  B,  C.  and  D.     By  tlic  use  <>f  this  templet  it  is 
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Fig.    3 — Boring    Bar  for    Bell    Stand. 


found  to  be  unnecessary  to  plane  the  keys,  since  the  blacksmith 
can  make  the  keys  approximately  to  size  and  they  can->{hen  be 
easil\- finished  on  a  grinding  machine.        •  •    ■      .-..•. 

BORIXG  B.\R   FOR  BELL   ?T.\ND. 
A   boring  bar   for    reaming   holes    in   bell   stands    is    shown   in 
Fig.  3.     It  has  been  found  difficult  where  tiiese  holes  are  badly 
worn  to  get  them  parallel.     With  this  bar  the  operation  is  com- 
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Fig.    1 — Chuck    and    Bushings    for    Boring    Rod    Packing. 


resting  on  the  tirst  step.  The  cup,  such  as  5",  is  then  placed  in  R, 
the  binding  ring  T  following.  This  is  all  held,  as  in  the  other 
cases,  by  the  cap  B,  the  thickness  of  the  binding  ring  being  such 
that  the  cap  can  be  screwed  on  two  or  three  threads  before  the 


♦These  kinks  were  entered  in  the  Railway  Age  Gasctte  shop  kink  compe- 
tition which  closed  May  13,   1911. 


paratively  simple.  It  is  V/j^  in.  in  diameter  and  24  in.  long,  hav- 
ing two  J/j-in.  slots,  for  holding  the  tools,  cut  19  in.  apart,  that 
being  the  distance  between  the  two  holes  in  the  stand.  The  tools 
are  held  in  place  by  wedges.  The  bell  stand  is  clamped  to  the 
carriage  of  the  lathe  and  the  bar  is  put  in  the  lathe  centers.  This 
bar  can  be  used  for  the  reaming  tools  also.  . %  -•.-..:;  .  .  .;    ,  v    . 


*••...'.  -'      ■■••••■: 


Engine  Failures  and  Their  Elimination 

;',..>    Engine  Failures  Can  Always  Be  Traced  to   Errors  or  Nejgligence    on   the   Part  of     .    ;     : 
^v  Individuals.    Suggestions  as  to  How  to  Do  This  and  Reduce  Failures  to  a  Minimum.      :   :,  . ' 

-  '•■/■;•;  ,-""':'^-;--.:/.     ;.■-■•■.•■   "._:    •/  .  •- .^:  ■.■; ;-      By  ERNEST  CORDEAL:::-:;.-;/^\;„,:<  ,:;•  ^s.  zt-  :,'^--r-l--'''^'r-- 

'''  \i  -i  -.1  \'-\^-::  ,.^.r-'.--  ■■_■'■'  'Bonus  Demonstrator,   Atchison,  Topeka  &  Santa   Fe,   La  Junta,   Col.       ,     .i;-'-:  -,.     .-/,■.•".-   S      v    ■' 


It  is  not  entirely  accurate  to  use  tlie  term  engine  failure  to 
announce  the  fact  that  a  locomotive  has  not  succeeded  in  per- 
forming the  task  set  for  it.  The  perfect  maciiine  kept  in  proper 
repair  does  not  fail.  The  difficulty  lies  in  tliat  some  human 
hrain  or  hand  has  done  its  work  imperfectly,  making  it  impossible 
for  the  machine  to  perform  the  duty  for  which  it  was  designed. 
When  we  say  tliat  an  engine  fails,  we  really  mean  that  the  de- 
signer, the  builder,  the  official  assigning  the  work  expected  of 
the  engine,  the  foreman  supervising  its  care,  the  workman  mak- 
ing repairs,  the  inspector,  or  the  cngincman  has  failed  to  do 
Iiis  part,  and  therefore  the  locomotive  is  unable  to  accomplisli 
the  work  that  has  been  laid  out  for  it.  As  a  preliminary  step 
toward  the  elimination  or  minimization  of  failures  they  should  be 
traced  to  the  individual  responsible.  In  only  a  very  few  cases 
wiU  it  be  found  impossible  to  place  the  blame  on  some  person 
or  persons,  and  these  few  cases  may  properly  be  termed  unavoid- 
able failures,  as  they  will  invariably  be  attributable  to  uncontrol- 
ialile  conditions. 

In  the  analysis  of  engine  failures  for  a  division  or  a  system, 
the  initial  move  should  be  to  classify  tlicm  into  groups,  localizing 
the  responsibility  on  the  individual  as  nearly  as  possible.  lught 
general  heads  under  which  all  causes  of  failure  may  be  divided 
in  sucii  a  way  as  to  devote  the  individual  or  groups  of  individuals 
responsible  arc  as  follows :     . 

/•'frj/,  defective  design.  /:   -    Fifth,  imperfect  inspection. 

Second,  poor  construction.  V      .S"».r//i,  incompetent  handling. 

Third,  improper  repairs.        ;      V    Sez'ciith,  defective  material. 

Fourth,  neglected  repairs.  '  Eighth,  outside  causes. 

Under  the  first  head,  defective  design,  should  be  placed  all 
cases  of  failure  by  new  types  of  power  occasioned  by  the  parts 
not  being  properly  designed  to  stand  the  strain,  or  the  service 
demanded  of  or  imposed  on  them.  In  this  category  would  be 
failures  due  to  breakage,  inadequacy  of  parts  or  appliances,  ex- 
cept such  as  can  be  traced  to  poor  construction,  improper  repairs, 
or  defective  material.  Great  care  should  be  exercised  in  attrib- 
uting failures  to  this  class  and  no  part  or  appliance  should  be 
condemned  as  ill  designed  until  it  has  first  been  given  a  fair  trial 
of  ample  duration  to  preclude  the  possibility  of  an  error  in 
judgment. 

Poor  construction  also  refers  to  new  power,  and  includes  such 
failures  as  are  due  to  errors  or  imperfections  in  construction  for 
which  the  builder  is  directh'  responsible.  Over  anxiety  should 
not  be  exhibited  to  charge  failures  to  either  of  the  first  two 
classes  as  it  may  often  prove,  after  a  sufficient  test,  that  what 
at  first  appeared  to  be  faults  of  design  or  construction  are  really 
only  failures  on  the  part  of  the  operating  force  to  thoroughly 
understand  or  properly  handle  power  varying  in  detail  from  that 
to  whicli  they  have  been  accustomed.         .  •  - ,.        > 

To  tile  third  and  fourth  groups,  improper  repairs  and  neglected 
repairs,  a  large  percentage  of  the  total  numl)er  of  failures  must 
undoubtedly  be  charged.  Under  improper  repairs  should  be 
placed  all  failures  of  parts  worked  on  by  mechanics  in  the 
period  of  detention  immediately  preceding  the  trip  during 
which  the  failure  occurred.  Work  performed  by  a  mechanic 
which  does  not  prove  defective  during  the  first  trip  and  is  not 
reported  a  second  time  by  the  inspector  or  engineman  should 
^e  considered  as  properly  done,  and  if  failure  occurs  on  the  sec- 
ond or  any  subsequent  trip,  the  fault  should  be  charged  against 
the  inspector,  engineman.  or  foreman  and  not  against  the  workman. 


Neglected  repairs  covers  all  failures  of  parts  reported  as  de- 
tective   or    needing    attention    by    the    engineman    or    inspector  - 
and  not  repaired  by  the  enginehouse   force.   Failure  to  perforin 
work  reported  as  necessary  should  always  place  a  failure  under  ' 
tliis  licad  regardless  of  the  reason  for  its  not  being  done.     Lack   =' 
of  time,  insufficient  force,  or  press  of  other  matters  should  not   " 
be  considered  sufficient  excuse  for  raising  the  stigma  of  neglect 
from  the  head  of  the  foreman  or  workman,  w  ho  through  care- 
lessness or  lack  of  judgment  allows  the  work  to  go  undone. 

Imperfect  inspection  includes  all  failures  due  to  a  defect  not    : 
reported  as  requiring  attention  previous  to  the  trip  on  which  the 
failure    occurred.      This    should    be    understood    to    apply   to    aU 
cases    in    which    it    would    have   been    possible    for   the   inspector  1 
to   have   discovered   the   defect   in   time   to   have   prevented   the . • 
failure.  .'■:^.;:' '.;'- ■?;,  ^\v '■;•■■'./■  •-   '  r.-  ■-.-,''..-  '  ■■'^ /'•".."  .      •  ^"  v    I; . 

Improper  handling  covers  a  class  of  failures  which,  although 
not  as  frequent  of  occurrence  now  as  in  the  past  (thanks  to  the 
present   methods   of   educating   engincmcn),    nevertheless    some-  { 
times   happen.    Under   this   head   should   be    placed   all    failures-; 
caused   by   ignorance   or   inexperience   on   the   part   of   the   man  ■ 
running    the   engine.      Failures    in    this    class    are   generally    re-  ' 
ported  as  due  to  some  minor  defect  which  in  the  hands  of  an' 
intelligent    and    experienced    runner    would    at    the    worst    have 
caused    but    a    slight    delay.      The   judgment    o'f   an    experienced    : 
official  is  generally  necessary  before  a  failure  should  be  charged 
to  the  engineer,  as  it  often  happens  that  an  apparently  insignifi-  ; 
cant   defect    which,   at    other  times    might   not   seriously   affect   . 
the  running  of  the  engine,  will  under  certain  circumstances  ren-   ; 
der  it  impossible  to  avoid  a  delay. 

.\nj-    failure    should   be    carefully    investigated   and    considered 
before  being  placed  under  the  head  of  defective  material.     Fail-  . 
ures  caused  by  broken  parts  when  not  to  be  accounted   for  by   - 
defective  design,   poor  construction,  improper  handling,  or  out- 
side causes  may  generally  be  included  under  this  head,  but  cases  .; 
will  be  noted  where  the  breakage  was  due  to  improper  repairs, 
neglected  repairs,  or  where  efficient  inspection  should  have  dis-\ 
covered  the  defect  or  weakness  in  time  to  have  avoided  a  break- 
down. 

Under   outside   causes    should   be   classed   only   such   cases   as 
cannot  be  placed  under  any  of  the  preceding  seven  heads.     Such  • 
failures  as  are  caused  by  broken  parts  due  to  rough  track,  en- 
gines failing  when  the  demands  of  traffic  render  it  necessary  to  - 
keep  them  in  service  after  they  have  completed   sufficient  mile- 
age to  entitle  them  to  a  shopping,  engines  failing  on  account  of  '[ 
being  doubled  over  the  road  without  sufficient  intervening  time 
to   accomplish   necessary   repairs,  and   failures   due  to  poor   qual-  ' 
ity  of  fuel  should  be  classed  under  this  head.     Careful  investi- 
gation   should   precede   the   charging   of   any    failure   to   outside 
causes,  and  no  case  should  be  considered  as  coming  under  this   ■ 
head   which   could   in   any   way  have   been   avoided   by   greater 
diligence  or  exercise  of  judgment  on  the  part  of  any  individual  5 
intrusted  with  the  care  or  handling  of  the  locomotive.  ;„-.-, 

.\ny   campaign    tending  toward    a    reduction    in   the    freqiJency." 
of  engine  failures  should  at  its  inception  be  supported  by  imme- 
diate   and    accurate    reports    and    by    brief    and    comprehensive  - 
records.      A   thorough    investigation    of   each    failure    should    be  z 
made    immediately    upon    notification    of    its    occurrence    and    a 
complete    report    rendered.      This    investigation    should    not    be 
delegated   to   an   inexperienced   clerk,   but   should   be   conducted 
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by  some  person  thorouglily  familiar  with  locomotive  operation 
and  repairs  and  conversant  with  existing  conditions.  The  re- 
port should  be  of  standard  form,  showing  all  the  required  in- 
formation in  such  a  way  that  it  may  be  easily  understood  and 
readily  compiled  into  the  form  of  a  permanent  and  valuable 
comparative  record.  .\  comprclicnsive  form  for  the  rendition 
of  failure  reports  is   suggested  by  the  accompanying  Form   1. 

One  of  these  forms  should  be  filled  out,  for  every  failure  by 
the  enginehouse  at  which  the  engine  was  handled  just  previous 
to  the  trip  during  which  the  failure  occurred.  The  cause  of  the 
failure  should  not  be  stated  in  general  terms  such  as  "engine 
leaking,"  "not  steaming,"  "blowing,"  or  "running  hot,"  as  is 
common  practice,  but  should  be  made  as  definite  as  possible 
by  indicating  the  exact  nature  of  tlie  defect.  In  cases  where  the 
engineer  is  unable  to  specifically  locate  the  cause  of  the  diffi- 
culty and  wliere  such  cause  does  not  develop  on  subsequent 
inspection,  the  failure  should  be  considered  as  one  of  improper 
handling  and  the  enginehouse  force  should  be  cleared  of  any 
responsibility.  The  incorrect  or  generalized  reporting  of  work 
by  enginemen  is  one  of  the  greatest  difficulties  with  which  the 
investigator  of  engine  failures  will  have  to  contend  unless  his 
work  has  been  preceded,  or  is  being  paralleled,  by  a  course  of  in- 
struction in  the  art  of  intelligently  reporting  work. 

The  cause  of  failure  liaving  been  positively  fixed,  the  work  re- 
ports of  the  engineer  and  the  inspector  slK)uld  be  examined  to 
determine  whether  or  not  any  defect  was  reported  previous  to 
the  failure,  which  niiglit  liave  been  responsible  for  the  break- 
down. In  case  no  report  was  made  of  the  condition  of  the  part 
failing,  a  further  study  of  the  cause  should  be  made  to  settle 
whether  or  not  the  defect  was  of  such  a  nature  tliat  a  careful  in- 
spection previous  to  the  failure  should  have  discovered  the  neces- 
sity for  repairs.  If  it  is  decided  that  the  likelihood  of  failure 
should  have  been  detected  during  proper  inspection  the  respon- 
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sibility  should  be  charged  against  the  inspector  and  further  re- 
search is  unnecessary. 

Suppose  the  defect  to  have  been  discovered  and  properly  re- 
ported by  either  the  engineer  or  the  inspector.  The  next  step  is 
to  ascertain  from  the  records  of  work  done  whether  or  not  the 
performance  of  the  work  in  question  was  delegated  to  any  work- 
man by  the  foreman.  In  case  the  foreman  did  not  issue  instruc- 
tions to  have  the  work  done,  it  is  either  an  indication  of  poor 
judgment  in  deciding  that  the  work  reported  was  unnecessary  or 
of  neglect  or  oversight  in  not  having  the  proper  repairs  made. 
In  case  the  condition  of  the  engine  was  properly  reported  and  an 
order  for  the  performance  of  the  work  was  duly  issued  by  the 


foreman  to  a  workman  the  responsibility  for  any  failure  to  com- 
plete the  necessary  repairs  in  a  manner  such  as  to  preclude  the 
possibility  of  breakdown  should  be  placed  on  the  individual  work- 
man, not  forgetting,  however,  that  the  foreman  should  bear  a 
cert.iin  amount  of  the  blame  as  it  was  his  duty  to  know  not  only 
that  the  repairs  were  made,  but  tliat  they  were  properly  made. 
E.xtenuating  circumstances  may  intervene  to  mitigate  in  some 
degree  the  severity  of  the  criticism  due  foremen  or  workmen  on 
account  of  improper  or  neglected  repairs,  as  in  cases  where  in- 
sufficient time  could  be  allowed  for  the  proper  completion  of  the 
work  or  where  proper  material  was  not  available.  ..'''  '  ■ 
Witli  the  data  secured  through  this  investigation,  the  rendering 
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<if  an  accurate  report  is  made  possible,  and  if  the  investigator 
has  worked  with  despatch  a  full  record  of  tiie  case  should  be 
in  the  hands  of  the  master  mechanic  a  few  hours  after  the  oc- 
currence of  the  failure.  The  master  mechanic,  having  at  hand 
reliable  information,  is  in  a  position  to  administer  caution,  cen- 
sure, or  discipline,  as  the  case  may  require,  to  the  individual  re- 
sponsible and  that  at  a  time  sufficiently  soon  after  the  occurrence 
to  lend  it  added  weight.  The  placing  of  individual  responsibility, 
it  will  be  found,  is  one  of  the  greatest  aids  in  reducing  failures. 
When  it  is  luiderstood  by  enginemen,  foremen,  inspectors,  and 
workmen  that  each  failure  will  be  traced  down  until  the  person  or 
persons  accountable  are  located  and  that  the  blame  will  fall  upon 
the  head  of  the  individual  who  has  failed  in  his  duty,  the  qual- 
ity of  the  service  rendered  by  each  will  be  noticeably  improved.    . 

At  the  end  of  each  month  the  reports  covering  individual  fail- 
ures should  be  compiled  into  a  record  arranged  in  date  order 
and  showing  all  of  the  information  which  will  be  required  at  any 
subsequent  time.  Form  II  is  suggested  for  such  a  record.  This 
form  shows  the  date  of  failure,  cause,  general  head,  person  re- 
sponsible, if  any,  and  the  action  as  to  discipline  which  the  master 
mechanic  or  other  official  saw  fit  to  take.  At  the  bottom  of  the 
report  should  be  shown  the  total  number  of  failures,  also  the 
total  number  for  the  previous  month  and  for  the  same  month  of 
the  previous  year  for  purposes  of  comparison.        ?•:..■•  ::'\-y' .;■;•/ 

The  arrangement  of  this  record  by  stations  is  for  the  purpose 
of  providing  a, simple  means  of  comparing  the  quality  of  work 
performed  at  various  periods.  A  copy  should  be  sent  to  the 
foremen  in  charge  for  their  personal  information  and  another 
copy  should  be  posted  so  as  to  be  accessible  to  the  workmen 
and  enginemen.  In  this  way  the  record  as  to  the  failures, 
whether  good  or  bad,  will  be  kept  before  the  men  who  are  di- 
rectly responsible  for  the  condition  of  the  power.  No  man 
will  care  to  have  his  name  posted  as  responsible  for  the  failure 
of  an  engine  and  as  a  consequence  each  individual  workman,  in- 
spector, foreman,  and  engineer  will  exercise  a  greater  amount 
of  care  in  the  performance  of  his  part  of  the  work. 

The  posting  of  reports  for  the  inspection  of  employees  gives 
them,  to  a  certain  degree,  a  feeling  of  co-responsibility  with  the 
officials  for  the  attainment  and  maintenance  of  a  creditable  record. 
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It  will  be  noticed  that  when  the  workmen  are  taken  into  confi- 
dence to  the  extent  of  letting  them  know  how  their  collective 
performance  compares  with  that  of  other  points  or  with  other 
periods,  they  will  respond  iiy  evincing  an  added  interest  in  the 
welfare  of  the  company  v.hich  employs  them. 

A  second  record  of  failures  by  divisions  should  be  kept  for 
the  purpose  of  comparing  the  ])erformance  of  various  divisions 
during  different  periods.  This  record  should  be  in  such  form  as 
to  facilitate  oniparison  between  the  performance  of  different 
classes  of  power,  showing  the  number  of  failures  of  each  class 
attributable  to  the  causes  covered  by  the  general  heads,  and 
giving  the  number  of  engine  miles  per  failure  for  each  individual 
engine  and  the  total  for  each  class.  .\  suggestion  for  a  report 
filling  this  requirement  is  shown  in  Form  111.  This  form  has  a 
ctjlumn  for  the  class  number  followed  by  one  for  the  number 
of  the  individual  engine.  1  he  mileage  per  engine,  mnnber  of 
failures,  miles  per  failure,  and  number  of  failures  coming  un>ler 
each  of  the  eight  general  heads  are  shown.  Totals  and  averages 
should  be  extended  for  each  class  of  power,  and  at  the  end  of 
the  report  should  be  given  a  recapitulation,  showing  each  class 
separately,  the  grand  totals,  and  averages  for  the  divisions.  On 
divisions  where  the  pool  system  is  not  in  effect,  and  where  engi- 
neers arc  assigned  to  particular  engines,  the  value  of  this  record 
can  be  further  enhanced  by  adding  a  column  for  tlie  engineer's 
name.  On  divisions  where  the  pool  system  is  in  effect  a  record 
may  be  easily  compiled  from  Form  1  showing  the  failures  of 
engines  handled  by  each  individual  engineer. 

riie  tabulation  of  failures  In-  engine  classes  and  by  individual 
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Form   III — Monthly  Failure  Record  of  Individual   Engines. 

engineers  will  develop  much  interesting  and  valuable  information. 
For  instance  it  will  be  found  that  with  a  certain  class  of  power 
a  large  percentage  of  the  failures  are  due  to  some  specific  cause 
which  may  be  remedied  by  a  slight  change  of  design,  by  the  sub- 
stitution of  an  improved  type  of  some  small  appliance,  or  by  the 
re-enforcement  of  some  weak  part.  It  will  also  be  found  that 
certain  engineers  will  have  a  scries  of  delays  or  failures  attributed 
to  some  one  cause,  while  other  men  running  the  same  engines  or 
ones  of  identical  construction  have  no  trouble  along  that  line. 
A  study  of  this  record  will  develop  deficiencies  in  the  knowledge 
or  experience  of  runners  and  render  it  possible  to  educate  the 
individual  along  the  line  of  his  greatest  need. 

Investigating,  reporting,  and  recording  failures  is  of  course 
only  a  preliminary  step  and  it  should  not  be  considcre<l  wlien 
this  work  is  done  promptly  and  accurately  that  the  end  has  been 
accomplished.  The  best  reports,  if  made  up  and  filed  away  with- 
out being  given  careful  study,  are  of  no  more  value  than  the  poor- 
est or  none  at  all.  In  order  to  extract  the  full  value  from  any  re- 
port or  record  it  must  be  carefully  and  intelligently  studied,  the 
points  which  it  bings  out  noted,  and  action  taken  to  correct  im- 
proper practices  and  educate  inexperienced  workmen.    ■,. 
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The  paint  department  has  the  care  of  all  signal  blades,  re- 
painting and  cleaning  them  when  they  become  dirty  and  smoky 
from  use,  and  furnishing  them  for  replacements  or  for  new  in- 
stallations. So  many  blades  are  handled  that  it  is  necessary 
to  have  some  method  of  storing  them.  The  rack  shown  in  Fig. 
1,  crntains  twenty  pockets,  each  capable  of  holding  ten  blades, 
making  a  total  of  200  blades  when  the  rack  is  filled.     If  it  were 


Fig.   1 — Rack  for  Storing   Painted   Signa 


filled  with  the  different  kinds,  as  indicated  at  the  top  of  the  rack, 
\\.   would   contain   50  home   blades    for   interlocking   signals,   50     ,. 
each  of  the  home  and   distant  blades   for  the  automatic  signals,     ,. 
30  train  order  blades  and  20  call-on  or  short  arms  used  on  three    -   ; 
position    upi)er    quadrant    signals.      T-he    side    view    shows    one       ! 
short  blade  and   one  long  blade   in   position  in  the   rack.     This      < 
has  been  found  very  useful,  not  only  keeping  the  blades  in  good  ; 
condition,  but  for  classifying  them  so  that  the  person  in  charge     'y 
can  determine  the  condition  of  the   supply  of  blades  almost  at.  >" 
a  glance.  .,,;,;..;:.-.,.,.    :  ....-•.,-;■•■■.'-.■:.-=■-•■-•    ■- 

EASEL    FOR    PAINT    SHOP.  ^ 

There  is  more  or  less  lettering,  numbering  and  various  mark-      -  . 
ings  to  be  done  in  a  railway  paint  shop  on  different  apparatus. 


.  ■:'.  ;V  ^-^.  ^  Fig.  2 — PaintShop    Easel.  .  -?-        .^'-.^.:v       ^ 

Any  one  familiar  with  general  sign  work  will. at  otice  see  the 
necessity  and  usefulness  of  possessing  an  easel  similar  to  the 
one  shown  in  Fig.  2.  This  may  be  spread  out  to  accommodate 
most  any  large  work,  or  it  may  be  used  for  small  work.     The 


,*.^,"*^''«^  .'"„*''*  /faiVtcay  A^e  Gazette  competition  on  Paint  Shop  Practice 
which   closed   November   IS.    1911. 
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board  shown  resting  on  the  easel  is  useful  when  lettering  on 
cardboard,  paper,  glass  or  sheet  metal,  or  in  fact  any  material 
that  will  not  readily  stand  alone.  The  holes  bored  at  intervals 
of  2  in.  along  the  uprights,  allow  the  work  to  be  raised  or 
lowered  as  desired.  Tiie  ends  of  the  legs  are  equipped  with  metal 
points,  wliich  serve  to  hold  the  easel  in  place. 

^' ':  ■       KEROSENE    TANK    KOR    P.MNT    BRUSHES.  ■      . 

Tlie  construction  and  arrangement  of  a  galvanized-iron  tank 
in  which  paint  brushes  are  kept  when  not  in  use,  thus  preserv- 
ing their  shape  and  elasticity,  is  shown  in  Fig.  3.  Many  brushes 
are  spoiled  from  improper  care  when  not  in  use.  Tliis  re- 
ceptacle has  two  apartments/  one  for  brushes  wliich  have  been 
used  in  light  colors  and  tlie  other  for  brushes  which  have  been 
used  in  dark  colors.  Each  apartment  is  equipped  witli  a  remov- 
able w(  oden   rack,  which  mav  be   removed  wiien   it  is  desired 
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Fig.   3 — Kerosene   Tank  for   Paint   Brushes.      ..  •  .    ' 

to  clean  the  tank.  Tiie  tank  is  filled  with  about  3  in.  of  kero- 
sene oil,  and  the  brushes  are  hung  on  brads  arranged  around 
the  wooden  frame,  holes  being  punched  througii  tlie  brush 
handles,  so  that  the  hair  will  be  fully  immersed  in  the  liquid. 
If  the  brads  are  long  enough  three  or  small  brushes  may  be 
hung  o?i  each  one.  The  kerosene  should  be  washed  out  of  the 
bruslies  heli>re  tliey  arc  used  again. 

GLASS     CtTTIXG    BOARD. 

A  glass  cutting  board  with  an  adjustable  stand  is  shown  in 
Fig.  4.  It  should  be  made  of  hard  wood,  maple  being  the  best. 
The  left  hand  and  lower  edge  should  be  marked  and  graduated 
in  feet,  inches  and  ciglitlis  of  inches.  The  table  will  be  found 
very  useful  in  the  paint  shop,  not  only  for  cutting  glass  but  as 
a   drafting  table.        .         ■■  ■.    : 
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LOCOMOTIVE  ROD  BRASS 


•■  ::  '  ■■••..■/>    ■.>-:•■.;•■•■'.••      BY  J.  E.  OSMER         ^  't: -..':■  ^■'■-   ■'.'■■■  ■■'■■:     V-.:.. 
,,-'  •[    Master  Mechanic,  Chicago  &  North- Western,    Boone,    Iowa 

On  large  modern  power  the  cost  of  removing  the  rod  brasses 
is  quite  a  feature  from  a  time  and  labor  standpoint.  The  ac- 
companying illustration  shows  a  new  type  of  brass  which  has 
bepn  used  with  very  good  results.  It  is  similar  to  the  ordinary 
brass,  e.xcept  that  it  is  provided  with  a  brass  key  in  the  top 
and  bottom,  as  sJiown  in  the  drawing.  This  key  has  a  flange  on 
the  outside  only,  so  that  when  the  collar  and  nuts,  and  the  return 


'     ■  ■■■'     ..."            ■                 '-'-■■       '"v"*"-' 

•-y     -'■ 

....     Vv"-.-\ 

1 

■':;■■■"■/;■■ 

',;.      .  -       ,-'*' 

■;.'  '* 

^      "'■)^. 

■  '  ' '.-'' 

....       ''         '  f. 

-  ■■.  _  ,^ 

1 

1 

•t  New  Type  of   Rod    Brass.         :     -    -.'.•' 

crank,  if  the  Walschaert  valve  gear  is  used,  are  removed  from 
tile  crank  pin,  it  may  easily  be  slipped  out.  The  sides  of  the 
key  are  then  planed  and  reinserted,  which  compensates  for  the 
wear  on  the  brasses.  The  brass  is  then  keyed  up,  the  washer  and 
nuts  applied,  and  the  job  finished  in  a  very  short  time. 


Ir('ii  instead  of  steel  for  underframes  has  been  specified  in  an 
order  for  3,000  cars  just  placed  by  the  Great  Western  Railroad, 
I'.nglaud.  Iron  is  preferred  as  being  less  susceptible  to  cor- 
rosion. .     •  — '•■       .'■■■  V    -      -^  ■  '-";-■.     •  .      ' 
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Fig   4 — Glass   Cutting    Board. 
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Water  Gas  Replaces  Oil  For  Furnaces 

^   '       Furnaces  at  the  Scranton  Shops  of  the  Lackawanna  Have  Been  Operated  with 
?  r  ;         Water    Gas    for    the    Past    Year    with    Marked     Economy    Compared    with  ; 

>     ;      Other  Fuels.    Heats  Work  Rapidly,  No  Smoke,  Easy  to  Regulate,   No  Ashes.  -:. 


The  installation  of  a  gas  plant  and  tlie  use  of  gas  furnaces 
in  the  Scranton,  Pa.,  shops  of  the  Delaware,  Lackawanna  & 
Western  was  such  a  radical  departure  from  established  prac- 
tice that  it  attracted  considerable  comment  at  the  time  of  its  in- 
stallation. This  plant  with  its  dependent  furnaces  have  been  in 
use  for  about  a  jear,  and  have  established  themselves  so  thor- 
oughly and  satisfactorily  as  to  warrant  a  detailed  review  of  their 
operation  and  results.  The  project  was  a  bold  one.  It  involved 
not  only  a  large  initial  investment,  but  the  making  of  the  major 
portion  of  the  work  of  the  blacksmith  department  dependent 
upon  the  gas  plant.  T.  S.  Lloyd,  who  was  superintendent  of 
motive  power  at  the  time,  became  convinced  that  the  principle 
was  economically  possible,  and  that,  this  being  the  case,  the  de- 
tails could  be  worked  out  in  a  way  to  make  for  the  economic 
and  operative  success  of  the  whole. 

It  is  needless  to  tell  any  engineer  that  modifications  have  been 
made  in  the  first  designs  of  the  furnaces  installed.  Neither  the 
makers  nor  the  users  had  had  sufficient  experience  with  this  class 
of  work  and  furnace  to  work  with  an  absolute  certaintv  on  the 


modeling  a  number  of  the  furnaces  the  number  of  burners  has  been 
reduced  from  4  to  2,  and  these  2  have  been  made  sufficient  by 
lowering  the  roof  of  the  furnace.  Whatever  change  has  been 
made  it  has  been  in  detail  and  never  in  principle.  •■;.>.;.'  '- 

■ .    ■     :.':::•...-   r^tHE  PLANT  AND  ITS  OPERATION.  -«?  v;i:  ;  - ,  ■, -\: -o,. 

The  gas  used  is  that  ordinarily  known  as  water  gas,  and  is  a 
mixture  of  about  equal  parts  of  carbonic  oxide  or  carbon  mon- 
oxide and  hydrogen.  The  formation  of  the  gas  is  accomplished 
by  passing  a  current  of  steam  through  a  bed  of  incandescent 
coal.  The  chemical  process  is  as  follows :  As  the  steam  strikes 
the  incandescent  mass  of  coal  it  is  heated  to  so  high  a  tempera- 
ture that  it  is  dissociated  and  decomposed  into  its  component 
elements,  oxygen  and  hydrogen.  The  oxygen  thus  freed  at 
once  forms  a  new  combination  with  the  carbon  of  the  coal  and 
burns  into  carbonic  acid  gas,  or  carbon  dioxide  (COj),  but  in 
passing  through  the  mass  of  hot  coals  this  carbon  dioxide  is 
robbed  of  one  of  its  atoms  of  oxygen  and  becomes  carbon  mon- 
oxide  (CO)   in  which  form  it  issues  from  the  other  side  of  the 


I 


General  Plan  of  Gas,  Plant  and  Elevation  of  Generator  and  Wet    Scrubber. 


designs.  Hence,  in  every  case  of  doubt  the  leaning  was  always 
on  the  side  of  insuring  the  accomplishment  of  the  work,  so  that 
there  has  never  been  any  delay  due  to  a  shut-down  or  furnace 
failures.  Estimates  were  made  and  burners  were  provided  that 
would  be  certain  to  do  the  work  demanded,  and  these  estimates 
and    provisions    were    so    liberal    that    in    the    modifications   that 


bed.  Meanwhile  a  portion  of  the  hydrogen  will  combine  with 
a  little  of  the  carbon  and  from  such  hydrocarbons  as  ethylene 
(CH,)   and  marsh  gas   (CH,). 

It  must  be  evident  that  the  passage  of  steam  through  the  in- 
candescent mass  of  coals  will  have  a  cooling  effect  on  it  and  that, 
if  continued  for  a  sufficient  length  of  time,  it  would  extinguish 


have  been  made  everything  has  tended  towards  a  reduction  in-      the  fire.     Hence  the  action  of  the  generator   must  be  intermit- 
stead  of  an  increase  of  gas  consumption.     For  example,  in   re-      tent,   alternating  between   a   rapid   production   of   gas   when   the 
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Second    Floor   of   Gas    House   Showing    Top   of   Wet   Scrubber. 


Ground  Floor  of  Gas  Houae  Showing  Generator  and  Wet  Scrubber. 
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steam  is  first  admitted,  and  a  production  that  falls  away  and 
wt>uld  stop  entirely  if  the  steam  were  not  shut  off.  This  is  fol- 
lowed by  a  blowing  up  of  the  fire  followed  by  another  run. 
'  The  gas  plant  was  built  by  the  Power  &  Machinery  Company 
of  Cudahy,  Wis.  It  is  located  in  a  building  of  its  own  situated 
on  the  ground  south  of  the  tracks  leading  to  the  shops.  It  con- 
sists of  two  generators,  a  wet  scrubber  for  each,  a  dry  scrubber, 
a  gas  holder  of  10,000  cu.  ft.  capacity,  and  a  motor-driven  blower 
for  each  producer,  having  a  capacity  of  7,500  cu.  ft.  of  air  per 
miiuite.  i  he  air  is  delivered  to  the  ash  pit  at  a  pressure  of  1 
lb.  per  square  inch,  and  the  motors  used  for  driving  the  fans 
are  of  75  h.  p.  each. 

The  generator  consists  of  a  steel  shell  10  ft.  in  diameter  lined 
with   \3'2  in.  of  fire  brick.     The  height  is  about  15  ft.     At  the 


second  floor.  These  gate  valves  arc  so  connected  to  the  oper- 
ating wheel  that  one  is  opened  as  the  other  is  closed.  The  stack 
for  the  discharge  of  the  products  cf  combustion  during  the 
blow-up  process  is  closed  by  a  tight  damper  setting  down  over 
the  top. 

The  wet  scrubber  is  formed  of  a  cylinder  about  5  ft.  in  diam- 
eter and  26  ft.  higli,  in  which  are  a  number  of  perforated  par- 
titions each  carrying  a  layer  of  cobI)le  stones,  over  which  water 
is  sprayed.  There  is  one  of  these  scrubbers  for  each  generator, 
the  gas  being  admitted  at  the  bottom  and  drawn  off  at  the  top." 
On  admission  its  temperature,  coming  as  it  does  direct  from  the 
producer,  is  about  2,300  deg.  F.  As  it  rises  through  the  stream 
of  water  and  the  plates  it  is  washed  free  of  all  solid  matter 
tliat  may  have  been  entrained  ;  the  steam  that  may  have  escaped 


Gas   Plant   at   the   Scranton   Shops;    Delaware,    Lackawanna   &    Western. 


top  is  a  circular  opening,  flush  with  the  second  or  operating  floor 
of  the  building.  The  opening  may  he  sealed  air  tight,  and  it  is 
through  it  that  the  coal  is  charged  to  the  generator.  A  flue 
also  leads  off  from  the  upper  portion,  as  shown,  for  carrying  off 
the  gas  as  well  as  the  products  of  combustion  when  the  fire  is 
being  blown. 

At  the  bottom  is  a  closed  ashpit  that  is  hermetically  sealed, 
above  wliich  are  arched  grates  set  rigidly  in  place.  Around  the 
grates  are  three  so-called  fire-doors,  also  closing  hermetically, 
which  are  used  for  cleaning  out  the  ashes  at  the  end  of  a  day's 
run.  Leading  off  from  the  ashpit  is  also  auother  flue,  which, 
connecting  with  the  one  from  the  top,  leads  to  the  bottom  of  the 
wet  scrubber.  The  flues  are  shown  at  A  and  B  in  the  drawings, 
and   each    is   fitted   with    a    large   gate   valve   operated    from   the 


decomposition  is  condensed  and  the  gas  itself  is  codled  from  65 
to  75  deg.  F.  It  then  passes  to  the  main  common  to  the  two 
generators  which  are  used  and  to  a  dry  scrubber  placed  outside 
the  building,  the  pressure  being  equal  to  about  10  in.  of  water. 
This  scrubber  is  merely  a  box  about  12  ft.  in  diameter  and  4  ft. 
6  in.  high  filled  with  coke,  which  takes  up  any  moisture  and  solid 
matter  that  may  have  escaped  the  wet  scrubber.  From  here  the 
gas  flows  to  an  ordinary  gas  holder  of  10,000  cu.  ft.  capacity.  "; 
The  operation  of  the  plant  is  exceedingly  simple,  but  requires 
constant  attention  and  care.  The  generators  are  banked  for  the 
night  and,  with  the  ashpit  closed  so  that  only  a  very  small 
amount  of  air  is  admitted,  the  fire  dies  down.  The  ashpit  door 
is  closed  upon  a  nail  which  holds  it  open  about  Vs  in.  The  first 
thing  in  the  morning,  before  six  o'clock,  the  fans  are  started  and 
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Seconci    Fioor   o-f   Gns    House   Showing    Top   of    Wet    Scrubber. 


Ground   Floor  of  Gns  House  Showing  Generator  and  Wet  Scrubber. 
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.-.team    i>    lir-t   ;i<Iinittiil.   .iiid   a    iinKliu-timi    tliat    fall-    a\va_\    aii<l  sii-imd   il^m-.      riK--<.'   .i^atc   \.ilv<,>  :\x\-  S"  ct.iiu«.'s"tcil  to  tho  i>].»-r- 

WKiilil  >t"l'  (.■iitii'il}'  if  the  ^icam   wvri.-  ni>l    <lim   i>iT.      This  i.-   f"l-  ;;tiii.i;  wheel  that  ■'iie  i>  ••|hik-<1  as  ilic  utlior  is  closo.l.     'I'bo  slack 

liivviil  li\   a  lilduiiiii  lip  111  till-  tire  fnllnueil  li\    annilur  niii.  fur    tlie    <lischarj;c    "f    tin-    iiri'iliRis    i  I    eoinhiisti'in    <hij"ing    the 

The  i;.i>   plant   was  Imilt   li\    the    I'^uer  \    .Maelniierv    t,  i  iMii»aii\  hl-iw-uii   process  i>  cluse'l   Ia    a   ii.yht   flainpef- si'tlinjj   down   over 

oi  C'udali.\.   \\  i^.      It   is   located   in   a   huildiiiii  of  it-  own   sitnateil  the    tup.                                                                                          ^ 

..11  the  ur.iiiiid  south  of  liie  iraoks  leadiii;;  to  ili,    >li..p-.     It  e-n-  111.-  net  scntlilior  is  loniiei  ■  f  .-|  exlinder  alMuit  3  ft.  in  diani- 

>i-i>  ••{  \w>  .yeiieratoi-.  .i  wet  seruM.er  f.:r  eaidi.  a  .Ir\    scinliLer.  eter  and  2(»   ft.   liiiili.  in  wliiiii  are  a   ininilKM"  of  iixTlorated  i)ar- 

a  i;as  liol.Kr  ■  f  lO.tKKI  cii.  ft.  cip.u-itv.  ,ind  ;i  ni.  tor-dri\  eii  hhu-.er  tiiions  k'acU  oarrxiiiy  a  !a.\er  of  Oolihlc  -tones,  'ivcr  whicli  water 

for   e.ieh    pr.Mhuer.   lia\  ini;   a   caiiaiii.\    ..f   7..^()0  oil.    ft.   ni  air  per  is  sprave.I.      Ihero  is  mut  ..f  tiioe  sonili!)er-   for  vacii   jioiUTatof, 

luinuti-        I  he   air    is    delixered    to    the    ,ish    |vit    at    a    pressure    of    1  the   tias   heinj.;   ailniittid   .it    the   l.oltoin   .'iiid    dr.iw  iT  otT   at    tile   r«>p. 

111.    pi  r    -ipiare    inch.    .iikI    ilu    ni..l..rs    used    for    dri\iuL;    the    fans  ( )n  .idniission  its  tt'in)ier.iture.  e mini;  .'ts  it   iloc-  direct  from  the 

ari>of  7?  h.   p    eaeh.  j.r. 'dn(,t  r.   is  al>.aU  .2..',!.t)  dey.    I'.       \-  it    rises  throusih  llie  stream 

I  he  ■..;ener.it>.r  e.-!i-i-ts  of  a  steel   shell    10  ft.   in  dianuter  lined  of    w.itir    .and    the   platv.-    '1    i--    w.ixhed    free   of   all    solid    m.ilter 

wiih    l.V_.    in.   of  lire  lirick.     The  heitiht   is  alx.nt    1.^   ft.      .\t   the  that  ni.iy  h,i\e  Keen  enlr.Miiied;  tiie  steam  that   m.i\   have  escaped 


■      '                     Gas   Plant  at  the  Scranton   Shops;  Delaware.    Lackawanna   &    Western. 

lop  IS  a  rn\r,lar  ..penini;.  iln-h  with  the  stcon«l  or  .'peratini;  tlo,.r  dec<.nT])osirioii  is  cndeii-ed  and  the.  lias  it-elf  i-  c  ..led  from  ()5 

ot  the  huil.Iin-       jhe  ..peiiiii.i.;  may  he  seaK.I  air  ti.uii't,  an<l  it  is  u<  7.S  de-.   1".        It   iluii  pas>e-  to  the  in.iin  o.mm..n  t-.  the  two 

|'^iron'.^li    It    th.it    the    coal    i-    .h.iPM.l    1..    the    :^ener,-.l..r,      .\    ll-UC  .yener.n,  t-   w  hick  rtre  use.  1   an.l  t..  ;i  ,lry  scruhher  |)laced  ..iitsidc 


a  Is. I  !( 


ad-  ..II    ir..m  the  upper  i.ovii.,n.  as  s^i. n\n.  f..r  c:irr\in«  ..ff      the  huildifi.-i.  the  pressure  iH-in;.:  e.pi.al  to  ahont    10  in.  of  water. 

the  i;.i-  ,1-   Well   as   the   pn.ducts  .>f  cinliU-stioii   when   tile   tire  is        Ihis  scrulii.er  is  inereK    :i  l...\  al,.,ut    12  it.  in  diameter  and  4  ft. 

'"'''^  '''"^^"-  ;  •  ■•  ''  '"•  '''!i'>  hUe.l  with  eke.  which  takes  upaiiy  ni..isiure  and  solid 

At    ih.    l...tt..m   i-   ;i   cl..-ed   a-!ii'it   that   is  hermetically   sealed.      m.itter  th.a!  may  h.ave \>sO!iped  tiie  wet  scnihlH-r.     .Fntiir  hero  the 

^' oM-  v\l,i,.l,   .,,.^.   .■|,•^.|,^.,l   ^,-;ite-   set  ri.uidly   in   pl.ice.      Around   the  '  "  •     ''  

ur.it.-  are  three  s..-calle.!  tire  il... .rs.  .als..  cL.siim  heniielicallv . 
.wlii.-li  are  |]M.,1  f,  „•  ^-Icaiiinn  ,,,.|  the  .ashes  at  the  eii.l  ..f  a  day's 
niii.  I.e.-i.liny  ..|'f  fr,„n  ilu-  .i-hi.it  i-  also  an..ther  ihie.  which, 
c. nine,  til"..;  with  the  i.ne  fr..ni  the  i-.p.  K;i.ls  to  the  ln.ti.im  ..f  the 


l;.i-  II..WS  t.raii  ..r.iinary  t;;is  holder  ..i   U).()(K)  ctj.   ft.  capacity. 

I  he  oper.itioii  of  the  pl.iiit  is  txceediiiyly  simple,  hut  nquiros' 
c.n-i.int  altelTtion  .and  c;;re.  Ihe  tieiierat-.rs  are  hanked  f.-r  the 
ni.nlrt  ;nvd,  with  the  ashpit  cl.ised  s..  that  only  a  Avry  stM.ill 
ini..imt  of  air  is  .nlmitted.  the   ine  .lies  d..wn.     'Jhe  ashpit   door 


.»iv...    ...V     11.  V     .iiv>    ti>i«ii.       J  lie   .<si.i]ni    «i<>or 

wet  scruhher.     'riu.  thus  .ire  -h..wn  at  ./  au.l  />'  in  the  .Ir.iwinnfs.       is  ciose<l  np.m  a  nail  which  h.M.ls  it  open  .ahont   '.;  in.     The  Urst 

and   each    is    fit  ted    with    a    lar^ie    .i.;ate    xalve    ..per.alcl    f  n  nn    the       thihii  in  the  nionihi-    hel'ore  -iv  ..VLick.  the  fans  are  slarte.l  and 
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the  fire  is  blown  up  by  admitting  the  air  to  the  ashpits;  in  about 
twenty  minutes  the  generators  are  ready  to  make  gas.  The  air 
is  then  shut  off  and  the  dampers  are  closed.  Shortly  after  six  the 
furnace  fires  in  the  blacksmith  shop  are  ligiited  in  order  to 
have  the  furnaces  hot  for  the  conunencement  of  the  day's  work. 
As  soon  as  the  indicator  shows  that  the  gas  holder  is  dropping, 
the  producer  is  started  by  admitting  steam  of  120  lbs.  pressure 
to  the  ashpit.  It  rises  through  the  bed  of  hot  coals  and  passes 
out  at  the  top  as  water  gas.  It  takes  about  ten  minutes  to  so 
cool  the  fire  that  no  more  gas  is  produced.  The  flow  of  gas 
to  the  scrubber  is  then  shut  ofl',  the  stack  damper  is  opened  and 
the  air  blast  is  turned  into  the  ashpit.  It  takes  about  five  min- 
utes to  blow  the  lire  into  a  state  of  incandescence  suitable  for 
the  making  of  gas.  This  done,  the  air  is  shut  off,  the  stock 
damper  is  closed,  and  with  the  valve  from  the  top  of  the  gen- 
erator to  the  scrubber  closed  and  the  one  at  the  bottom  opened, 
steam  is  admitted  above  the  bed,  forced  down  through  it  and 
out  at  the  bottom  to  the  scrubber.  The  object  of  the  reversal 
of  the  flow  of  steam  is  to  hold  the  fire  at  the  bottom  of  the  bed 
of  coals. 

It  is  essential  that  dry  steam  be  used  and  at  as  high  a  pressure 
as  possible.  The  evident  reason  for  this  is  that  any  moisture 
contained  in  the  steam  must  first  be  evaporated  before  it  can  be 
decomposed,  and  this  evaporation  requires  so  much  heat  that  it 
has  a  strong  cooling  effect  on  the  fire,  and  thus  materially  de- 
tracts from  the  gas-making  possibilities.  Hence  a  separator  is 
placed  in  the  steam  pipe  just  above  the  valves  controlling  the 
flow. 

At  the  end  of  the  day's  run  the  making  of  gas  is  stopped  by 
simply  shutting  off  the  flow  of  steam  after  the  gas  holder  has 
been  filled.  Then  the  fires  are  cleaned  and  banked.  To  do  this 
the  valves  leading  to  the  scrubber  are  closed  and  the  stack  dam- 
per is  opened.  Steatn  is  then  admitted  to  the  ashpit  and  blown 
up  through  to  the  stack,  and  steam  is  admitted  at  the  top  and 
likewise  blown  out.  The  ashpit  and  door  are  then  opened,  and 
this  must  always  precede  the  opening  of  the  fire  door  above  the 
grates  lest  an  explosion  occur  because  of  the  gas  that  has 
formed.  The  fire  doors  that  are  located  immediately  above  the 
grates  are  then  opened  and  the  ashes  are  pulled  out ;  there  are 
usually  from  800  to  1,000  lbs.  With  the  ashpit  cleared  and  .the 
fire  poked  down  from  the  top  it  is  allowed  to  lie  for  an  hour  or 
so,  when  the  generator  chamber  is  filled  with  coal  to  within  about 
4  ft.  of  the  top.    It  is  then  ready  for  the  night. 

The  coal  flows  from  the  cars  to  the  hoppers  by  gravity,  and 
from  them  through  the  spouts  shown  in  one  of  the  photographs 
to  the  charging  hole  in  the  floor.  On  the  lower  floor  the  ashes 
are  wheeled  to  a  pit,  whence  they  are  elevated  by  a  chain  and 
bucket  conveyor  to  the  track  and  discharged  into  a  waiting  car. 

The  coal  used  is  grate  size  of  anthracite,  which  comes  in 
lumps  about  the  size  of  a  man's  fist.  An  average  analysis  of 
this  coal  may  be  taken  as  .-.-..,.... 

Moisture,    from    .98  per  cent,  to  I.IC  per  cent. 

' ■■      Volatile    matter,    from....  5.14  per  cent,  to  5.88  per  cent.       '    , 

,:    >.;   Ash,    from    10.40  per  cent,  to  7.43  per  cent. 

■'   •  "■'    Free   carbon,   from 83.48  per  cent,  to  85.53  per  cent.       ■  ■  .. 

Tot.nl     .i-.».>.   100.00  per  cent,  to  100.00  i«r  cent. 

;■■';•■■  Sulphur,   from    ..........       0.772  per  cent,  to       1.06  per  cent.  .  "■ 

■  :•    B.  t.  u.,  from 13,495  14,156  .    '.'-. 

'    .■  An    average    analysis    of    the    gas    produced    would    run:  ,   "    .    '    - 

Carbon    dioxide    (CO2) 3.60  per  cent.     '  •'. 

■ ..            Oxygen    (O)    .00  per  cent.          ■   ,  , 

Ethylene    (C2H-)    00  per  cent.       '    '. : 

;.>-'','■  Carbon  monoxide   (CO)    41.20  per  cent. 

'       .;    ,  Hydrogen    (H)     51.50  per  cent.        , 

:.  '.          Marsh    gas    (CII4) .00  per  cent. 

:.      Nitrogen 3.70  per  cent. 

,...■■•'        ■  ■'Tfttil -.i. . .' .'i'iri.-.  r»ViV'./.i4'.  .^^^  100   percent.      '■.;-'''>' 

The  calorific  value  of  such  gas  is  about  312  B.  t.  u.  per  cu.  ft. 
It  will  be  seen  that  the  combustible  portions  of  the  gas  consist 
of  a  mixture  of  carbon  monoxide  and  hydrogen,  to  which  is 
added  another  portion  of  the  inert  gases,  carbon  dioxide  and 
nitrogen,  in   nearly  equal  proportions  and  forming  7.3  per  cent. 


of   the   whole.      The   gas   is,   therefore,  practically   pure   and  can 
almost  be  expressed  by  the  formula  CO  -j-  H.        ,.     < ,.       ,.  _     ,... 

COST    OF    G.KS. 

The  amount  of  gas  produced  varies  with  the  demand  and 
runs  from  a  little  more  than  300,000  cu.  ft.  per  day  to  nearly 
1,200,000  cu.  ft.,  with  an  average  of  about  950,000  cu.  ft.  An 
analysis  of  one  such  average  day's  work  !s  as  follows,  it  being 
understood  that  a  run  is  the  gas  produced  by  the  application  of 
the  steam  between  two  periods  of  blowing  up  the  fire. 

No.   of  runs,   generator   Xo.    1 24  ■^ :  ' 

No.   of   ruiis,    generator   Xo.    2 22  .•■.■■     -. 

Cu.   ft.  of  gas  made  in  generator  Xo.   1 483,400  '  "v  ,.  *  ■     ■ 

Cu.  ft.  of  gas  mad.'  in  generator  Xc.  J 466,800 

.    '  Total    950,200         i'     •    .  ; 

Coal  used    .•.,.• .  ^'.  28,000  lbs. 

Water  used 205,875  gals.  '  ■ 

Cost  of  coal   $30.80                 ,  ■'. 

Cost  of  water    14.41                  V 

Cost  of  labor 7.28       .■■;.  ' '  :■'. 

Total  cost   $52.49  .'1    ' . 

Tiiere  are  three  attendants  in  the  gas  house  and  two  laborers 

for  half  a  day  for  cleaning  the  fires. 

Coal  per  1,000  cu.   ft.  of  gas 29.46  lbs.  /-'  ' 

Water  per   1,000  cu.    ft.   of  gas 216.6      gals.  ;■■■•• 

(las  per  ton  of  coal 66,443   cu.  ft.  "  ' 

Cost  per  1,000  cu.   ft.  for  coal 3.24  cents 

Cost  i)er  1,000  cu.  ft.  for  water 1.52  cents  " . 

Cost  per   1,000  cu.  ft.   for  labor .77   cents        '  ■ 

Total  cost  per   1 ,000  cu.   ft 5.53  cents 

The  guarantee  of  the  manufacturers  of  the  generator  was  for 
64,000  cu.  ft.  per  net  ton  of  coal,  and  on  the  acceptance  trial  the 
production  was  68,000  cu.  ft.  It  is  the  opinion  of  the  man  in 
charge  of  the  operation,  as  well  as  the  officers  of  the  mechanical 
department,  that  a  production  of  96,000  cu.  ft.  per  ton  of  coal  is 
easily  possible  if  a  gasholder  were  to  be  provided  sufficient  to 
make  it  possible  to  make  all  runs  without  shutting  down.  The 
present  capacity  of  the  gasholder  is  10,000  cu.  ft.,  and  the  rate 
of  consumption  is  rarely  less  than  1,200  cu.  ft.  per  minute,  and 
often  rises  to  1,800  cu.  ft.  and  more.  With  this  small  margin 
hetwecn  supply  and  exhaustion  to  work  upon  the  generators 
must  be  run  so  as  to  keep  the  holder  nearly  full  at  all  times,  so 
that  it  is  rarely  allowed  to  become  less  than  half  filled.  If  a 
generator  is  started  when  the  holder  is  in  this  condition,  the  pro- 
duction of  gas  is  so  rapid  that  the  demand  is  not  only  met,  but 
the  holder  filled  before  the  run  is  normally  completed  by  the 
chilling  of  the  fire.  The  result  is  the  steam  must  be  shut  off  and 
the  generator  allowed  to  stand  until  the  holder  is  again  partly 
emptied.  Meanwhile  the  fire  has  been  cooling  and,  when  the 
steam  is  again  turned  on,  the  total  gas  production  for  the  run  is 
much  less  than  it  would  have  been  had  the  run  been  a  continuous 
one.  To  meet  this  difficulty  it  is  the  intention  to  install  a  new 
gas  holder  having  a  capacity  of  50,000  cu.  ft.  .  ';V'y.  >. "  .  v' • 

It  will  be  noticed  that  the  costs  given  for  the  gas  include  no- 
overhead  charges  for  interest,  depreciation  and  repairs.  Taking- 
the  interest  and  depreciation  at  10  per  cent,  on  the  cost,  they  will 
be  $4,000  per  annum,  or  for  300  days,  $13.33  per  day.  This, 
at  the  average  rate  of  production  given,  will  add  about  1.4  cents- 
per  1,000  cu.  ft.  of  gas.  To  this  must  be  added  the  cost  of  main- 
tenance. The  plant  is  too  young  for  definite  figures  to  be  given- 
for  this  item  as  yet,  but  it  is  estimated  that  it  will  amount  to 
about  10  per  cent,  of  the  cost  of  production,  and  this  will  add 
.55  cents  to  the  cost  per  1,000  cu.  ft.  of  gas.  To  this  should" 
be  added  the  power  required  to  drive  the  fans.  The  motors- 
have  a  total  capacity  of  190  h.  p.,  and  with  current  at  1^  cents 
per  kilowatt  hour  the  daily  cost  (12  hours)  will  be  $2.16,  add- 
ing .23  cents  more  to  the  cost  of  gas  per  1,000  cu.  ft.  ;<  ^ :.»":' .1 

WHERE    THE    G.\S    IS    USED.  .•'.•-'  C"      -..•.•.';. 

Its  principal  consumption  of  the  gas  is  in  the  furnaces  of  the 
blacksmith  shop,  where  it  is  used  for  case  hardening,  tool  dress- 
ing, and  heating.  There  are  a  number  of  furnaces  for  serving 
heading  machines,  steam  hammers,  spring  makers,  drop  hammerSr 
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and  for  miscellaneous  work.  Then  it  is  used  for  rivet  heating 
througliout  the  boiler  and  madiine  shops,  for  tube  welding  and 
flanging.  In  the  foundry  it  is  used  for  the  core  ovens  and  brass 
furnaces;  in  the  electrical  department  for  melting  babbitt  and 
heating  soldering  irons;  in  the  pipe  department  for  pipe  bend- 
ing; in  the  laboratory  for  all  heating  work  and  in  the  machine 
shop  for  setting  and  removing  tires.  A  list  of  the  gas  appli- 
catiors  is  as  fi)llows:    ""jtJ,'';-:^:':"   '''>-:_-^^,''- :--['-^''-'  y.'f^: -A-  ■:■-'■. 

'■''■'''■^-^^i:.  ■."■■^■'.''':.'\--  Blacksmith    Shot-  ."■:•■■."■":■■;■.;  — :V,^"'    ■  S  ■■'•■' 

1  Case    hardening    furnace 2  burners 

1  Barium  chloride  furnace 2  burners 

3  Tool    dressing    furnaces -'  burners  each 

5  4  ft.  6  in.  heating  furnaces -'  burners  each 

1  Heating  furnace    '   burner 

1  Spring  banding   furnace -  burners  ,.,■■.:  - 

1  Spring   fitters'    furnace 2  burners  ,  • 

1  Spring   heating   furnace burners 

2  Heating  furnaces    6  burners  each 

1  Miscellaneous   furnace    • 2  burners 

1   Drop  hammer  furnace 2  burners         .-.      . :  •., 


In  the  machine  shop  connections  are  located  at  every  third  or 
fourtli  ct>lumn  throughout  its  length  where  a  hose  can  be  coupled 
and  a  rivet  furnace  set  up.     The  extent  to  which  the  gas  is  ap-; 
plied  can  thus  be  appreciated.         ^' "  ;\  ?  ■■V^^ Jvf  •"  ;-  '•' 

The  furnaces  in  the  blacksmith  shop  and  liearty  all  of  the 
others  were  supplied  by  the  Rockwell  Furnace  Company;  some 
of  the  smaller  ones  were  furnished  by  the  American  Gas  Mas 
chine  Company.  Many  have  been  slightly  modified  since  they 
were  installed  by  lessening  the  number  of  burners  and  lowering 
the  rcof.  In  construction  the  furnaces  are  very  simple,  but  the 
adjustments  of  the  burner  location  and  roof  heights  must  be 
carefully  made  in  order  to  obtain  the  best  results,  and  these  rise 
to  the  highest  point,  both  in  temperature  of  fire  and  economica 
use  of  fuel,  if  the  gas  is  preheated  before  recharging  the  burner. 
■  A  form  of  ordinary  bolt  heating  furnace  is  shown  in  order  tc 
give  an  idea  of  the  fundamental  features  of  construction.  It 
will  be  seen  that  the  center  lines  of  the  burners  are  directed 
tangentially  to  the  roof  and  floor  of  the  furnace  respectively. 
This  is  typical,  but  not  of  universal  application,  for  each  size  of 
furnace  needs  an  especial  adaptation  and  adjustment  to  meet  the 
requirements  not  only  of  its  dimensions,  but  the  work  which  it 
will  be  called  upon  to  do.  ry 

Where  the  gas   is  preheated  the  pipes  -ate  run  through   a   flu*' 
carrying  off  the  waste   gases.     Here  the  gas   pipe   is    frequently 
heated  to  redness  and  the  gas  is  raised  to  a  temperature  of  from 
400  deg.  to    500  deg.  F.    This  has  been  found  to  add  very  mate- 
rially to  the  efficiency  of  the  furnace. 

All  furnaces  are  fitted  with  water  shields  in  front  as  shown 
v;;-  -{-^  ;;v.  -: ;  V  -V  V in  the  illustrations.  In  the  large  six-burner 
'furnaces  that  serve  the  heavy  steam  ham- 
mers, the  burners  are  arranged  in  a  hori- 
zontal line  across  each  end,  and  are  con- 
trolled by  valves  for  individual  adjustment, 
and  also  by  a  master  valve  by  which  a 
single  ^control  of  all  the  burners  is  obtained 


,,.~     General   Arrangement   of  the   Gas   Generator,  ■...  ,. 

■    i-i' J  y;»  •..'-■.■!';;:' ■   ■■^'.''yFoundry.       .■  "^'i  ■■''!:■:  ^y^i  ■■./(' :'■'-' 

i  Core  ovens .1  burner  each 

3  Pit  brass  furnaces 2  burners  each 

1  Tilting  brass   furnace 1  burner 

2  Core    ovens    2  burners  each 

1   Pipe    oven    1  burner        i^L 

•.'  ■"■'-      ":; '..■••''•■  .."!.     Electrical   Shop.  '■'■■-    •'  '     I  "^  j. 

1  Babbitt   melting    furnace '. .  .  1  burner  ^   , 

2  Soldering  irons. 

Hand    torches.  •.■'.' 

Mining   Department.    .    '  ''■■'•. 

1  Babbitt  melting  furnace.  ..,;.;i., ,1  burner 

Boiler  Shop.  .'■', 

1  Annealing    furiace    6  burners 

3  Flue  welding  furnaces   ........ i>  •••«.••».••• -2  burners  each 

Rivet  furnace.  ■        '   ., 

■'  ■  Machine  Shop.         ,   ■■.     i  ■.■■■     /.  >■  '  •■  •   • 

Rivet   furnaces.  ,' •'. 

3  Babbitt  melting  furnaces. ., -v.,'. ;..;  ;i;,,  ^_., ..  .2  burners        ,  •' 
Tire  remover.  ..       '.  ■'.'  ,  ■    ■•'.! 

2  Pipe  bending  heaters.  ''^'-l':'  ''.'■  t-'^       .■'.:    *' '   ^:'"^'     .^     ^:'- 


RATE    OF    HE.MING.      /•; 

As  for  the  rate  of  heating  it 
has    been    found    to    he    a    little 
more    rapid   than   with   oil.   and 
yet   not   so   fast   as   to  bum  the 
outside  of  a  bar  before  the   in- 
terior   is    heated.      In    fact,    the 
opinion    was    expressed    by    one 
of   the   workmen  that   he   thought  the  heat 
from  a  gas  burner  was  more  penetrating  than 
that  of  either  coal  or  oil,  and  that  the  heat- 
ing of  the  metal  was  more  uniform  through- 
out.     While    no    pyrometric    measurements 
have  been  made  of  the  furnace  temperatures 
obtained  at  Scranton,  it  has  been  estimated 
v^.l:,:-   ,  :vV^v:^k^:    that  they  run  from  2,750  deg  to  2,800  deg. 
F.    In  a  l)olt  furnace  a  IJ'z-in.  round  bar  can  be  heated  ready  for 
:  heading  in  a  machine  in  about  2  minutes  without  burning ;  a  250- 
'  lb.  pile  of  metal  can  be  raised  to  a  welding  heat  ready  for  the 
hammer  in   from  40  to  50  minutes,  the  record   for  the  furnace 
■  being  nine  heats  of  nine  piles  each  in  a  day  of  ten  hours. 

The  flue  furnaces  are  fitted  with  a  water  back  against  which 
the  tube  is  placed  so  that  the  scarf  is  protected  from  burning. 
The  capacity  of  one  of  these  furnaces  is  at  the  rate  of  one  tube 
,  in  about  40  seconds,  though  they  cannot  be  handled  at  this  rate. 
The  average  output  of  a  furnace  capable  of  holding  3  tubes  is 
about  550  tubes  a  day,  which  is  about  the  same  as  with  coke 
aild  SO  per  cent,  more  than  the  same  men  say  thej'  could  do  with 
oil.  The  eflfect  of  the  gas  on  the  tube  seems  to  be  about  the  same 
as  that  of  coke,  in  that  it  forms  less  scale  and  the  metal  is  eaten 
away  much  less  rapidly  than  with  oil. 

In  removing  and  setting  tires,  the  speed  with  gas  is  claimed 
to  be  higher  than  with  gasolene.  Before  the  gas  was  available 
45   minutes   was   the   average   time   required    for   the   heating   of 
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a  tire,  while  with  the  gas  this  has  been  reduced  to  30  minutes. 
In  this  it  is,  of  course,  understood  that  there  are  many  vari- 
ations from  tliese  figures.  This  gives  a  general  idea  as  to  the 
speed  of  heating  that  may  be  obtained. 

OTHER    ADVANTAGES. 

One  crucial  test  as  to  tlie  satisfactory  operation  of  a  device 
of  this  kind  is  the  attitude  assumed  toward  it  by  the  men.  In 
this  respect  there  is  a  unanimity  of  agreement.  In  every  case 
where  an  operator  was  interviewed  he  was  not  merely  satisfied 
but- enthusiastic  in  tlie  results  he  was  obtaining.  The  tire  heat- 
ers, flue  welders,  bolt  heaters  and  spring  makers  were  a  unit  in 
considering  it  the  best  fuel  they  had  ever  used.  In  the  case 
of  the  large  furnaces  the  freedom  from  smoke,  the  ease  of  regu- 
lation, the  absence  of  ashes  and  the  rapid  rate  of  heating  had 
made  a  reduction  in  piecework  prices  possible.  The  beater  called 
/ittention  to  the  ease  with  which  any  desired  regulation  could 
be  obtained.  It  is  well  known  that  under  ordinary  working  con- 
ditions the  back  of  the  furnace  is  much  hotter  than  the  front. 
This  necessitates  great  care  in  the  heating  of  large  objects  that 
extend  all  the  way  across  the  furnace,  lest  the  part  next  the 
back  wall  be  burned.  With  the  gas  furnace  this  danger  is  easily 
obviated  by  merely  turning  off  a  part  of  the  gas  from  the  back 
burner.  In  like  manner  any  desired  degree  of  regulation  can  be 
obtained  at  the  center  and  front,  so  that  no  matter  what  the  size 
or  shape  of  the  piece  it  can  be  evenly  and  uniformly  heated 
throughout  and  lie  in  an  ideal  condition  for  the  hammer  when  it 
is  taken  out. 

This  evenness  of  heating  is  very  desirable  in  the  tool  furnaces. 
It  is  the  intention,  however,  to  remove  the  tool  furnaces  from 
tile  realm  of  guesswork  as  to  temperatures  and  equip  the  one 
that   will   be   used   for  the   major   portion   of   the   work   with   a 


Blowers  In   Gas   House. 

pyrometer.  This  step  is  in  accordance  with  the  suggestions 
made  at  the  New  York  Railroad  Club  at  the  November  meetmg, 
though  the  action  was  taken  before  the  suggestions  were  made. 
It  is  expected  that  the  heating  and  cooling  of  the  tool  steel  in 
accordance  with  pyrometric  indications  will  make  it  possible  to 
entirely  avoid  all  cracks  in  tools  because  of  faulty  hardening  and 
tempering. 

he  use  of  gas  in  the  foundry  core  ovens  is  also  satisfactory 


and  results  in  somewhat  more  rapid  drying  than  where  coal  was 
used.  For  example  the  time  required  to  dry  a  cylinder  core 
with  coal  was  usually  about  14  hours.  With  gas  the  work  is 
always  done  in  12  hours  and  has  been  done  in  6  hours.  The 
average  time  required  for  the  general  run  of  cores  was  6  hours 
for  coal,  while  it  is  about  4j/2  hours  with  gas,  and  that  too  with- 
out parching  or  drying  so  hastily  as  to  cause  the  cores  to  crumble. 


Dry  Scrubber. 

In  the  melting  of  brass  there  is  but  little  diflference  between 
the  use  of  coal  and  gas  with  the  present  arrangements. 

Tests  have  been  made  to  determine  the  gas  consumption  of  the 
several  furnaces  when  working  to  full  capacity,  and  this  is  about 
as  follows : 

Brass  tilting  furnace  with   2  burners....  1,980  cu.  ft.  per  hour        ' 

Urass  pit   furnace  with  2  burners 2,040  cu.  ft.  per  hour 

Core  oven   with   drawers    ( 1   burner) ....  3,960  cu.  ft.  per  hour 

r^arge  core  ovens   (1    burner) 3,300  cu.  ft.  per  hour 

Large  6-burner  heating  furnaces 15,000  cu.  ft.  per  hour 

Heating   furnaces  with   2  burners 2,400  cu.  ft.  per  hour          u]' 

Miscellaneous  furnaces  with  2  burners..  4,020  cu.  ft.  per  hour 

Case  hardening  furnace  with   2  burners.  3,600  cu.  ft.  per  hour 

From  the  evidence  at  hand  it  appears  then  that  the  use  of  gas 
on  this  extensive  scale  in  the  blacksmith  shop  and  for  niiscel- 


,;.   ■  .:   ,    .    :,       Bolt   Heating    Furnace.  ,■:'■•'■-. 

laneous  uses  throughout  the  plant  is  a  success  as  far  as  mere 
heating  qualities  and  general  convenience  is  concerned.  It  re- 
mains to  consider  it  from  an  economical  standpoint. 

■;  ■    -  EC0N0.MY   OF   GAS    FUR^^^CES. 

When  the  matter  was  under  consideration  before  the  shops 
were  built  it  was  regarded  mainly  in  the  light  of  the  he.it  units 
that  would  be  available  and  their  cost.  From  analysis  of  the  oil 
in   use  it  was    known  that    it  had  a    calorific  value  of  133,000 
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;i  titv,  wliili-  with  tin-  R.is  l!ii>  lia-~  I.ciii  rtilnord  \i<  M)  iiiiiiutc--. 
Ill  tiii^  it  i-.  <'l'  I'liivsr.  iiiitlrrsi..iiil  tli.it  ilit-rc  .'irc  iii;my  \ari- 
ali":is  l'i"in  tlioe-  liumi^.  I  Iii>  i;i\<.~  a  .miivial  idea  as  t"  tlii' 
^]n•^■lI  I't  lualiiiii  tliai   iiia\'  In-  nhtaiiRil. 

nllIKU    Ali\  ANT  \(a;-. 

<  >iir  crurial  ti>t  as  t"  tin.-  satisf.u't' 'I'x'  (i|Kratiiin  "i  a  <l(.'\k'c 
(.f  tlii<  kind  i^  tlu'  alliliuli,-  asMinuil  ti>\var<l  it  lu  the  iiii'ii.  In 
thi-  rcsjHH't  tluTi'  i-  a  unaniii:il\  <'i  a.^ri't-nliiU.  Jii  i\i.Ty  case 
w  luTt-  ;iii  i']nratt'r  wa-  iiit(.r\  i(.\\i<l  lie  was  not  ini'ri.l\  satislud 
luit  iiitlnisia>iii-  in  tin.'  ii  suits  lu'  was  <  ilitaiiijii;.;.  i  Ik-  tire  licat- 
tTS.  line  wi-ldcis.  Ill-It  lnatrv>  an<l  >|>riii;j  makers  were  a  unit  in 
i-<iii^ideriim  it  the  ln^t  fuel  t!ie\  had  e\er  w^t^d.  in  the  ease 
■  <t'  the  Iar.L;e  I'urnaees  the  freediMU  truui  sni-ike.  the  case  of  re.mi- 
lati>  n.  the  ah-ence  "f  ;i>he-  and  the  rajiid  rate  of  heatjn.e  had 
inaiK  a  rednetiiii  in  inerework  jirices  ]i"Ssihle.  'J  lic:  luati  r  ealle<l 
.-.ilentiMii  to  the  ease  witli  u  liioh  any  desired  reiiulalion  O'uhl 
he  ohtained.  It  is  well  known  that  under  ordinary  wnrkin:-;  coii- 
iliti^in>  the  liaek  of  tlie  furnaee  is  tnueh  li.ilter  than  ti)e  front. 
This  necessitate^  i^reat  can  in  the  heatiii.i;  of  lariie  olijeels  that 
extmil  all  tile  w.iv  aenp>s  the  lurnace.  lest  flio  part  next  the 
h.uk  wall  he  hnnied.  \\  ith  tlie  yas  furn.aee  thi-  dans.;er  is  ea-ily 
«.h\i;itt.<l  liy  nierelv  lurniim  otY  a  p.irt  "i  the  li.is  from  the  hack 
hurner.  In  like  manner  .my  desired  di-.yree  of  rejiiilatiou  can  lie 
olit.iiiied  at  the  center  and  front,  s' ■  th.it  no  matter  \\li;it  the  size 
or  shape  of  the  pice  it  cm  he  e\enl\  ,iiid  uiiiforinl\  heated 
tlirouglioiit  ;iii<l  he  in  ;iii  ideal  CMiiditii'ii  for  the  h;ininiir  wlun  it 
is  taken  otit. 

This  e\emu>>-iif  lie.itiii',;  i-.  \  er\  de^ir.iMe  in  the  tool  furnaces. 
I;  is  the  intiiiti'iii.  ho\\(.\er.  t"  re:ni\e  the  tool  furn.ice>  from 
tin-  re.ihii  i>l  t;ues-\\ork  .a--  to  temiieratures  and  eipiip  the  one 
that    will    Ik    ti^eil    for   tlii'    major    portii>ii   of    the    work    with    ;i 


and  results  m- Sonic  what  more  raiii<l  dryini;  than  wlicr'c  coal  vjs 
usc<l  I'of  cxainplc  tlie  time  required  to  <lry  a  cylinde.-  core 
with  coal  was  usually  alM.nt  14  hours.  With  gas  the  work  is 
alwavs  done  in  12  hour-  and  has  been  <lonc  in  0  hours.  The 
averan;e  time  rc<|nircd  for  tlic  ^►eiior.d  run  of  ourvs  was  0  hours 
for  co.d.  while  it  is  ahout  4'j  hours  with  jras.  and  that  to.i  wilJi- 
ojit  parching  or  drying;  so  hastily  as  to  cause  the  G«rcs  to  cruf.rhlc 


::;':/■;.  Blowers    in    Gns    House.        ':"'.■■;'•, 

p.uoiiK-ier.  'Ihi>  -te|)  is  in  ;iccordaiUT  with  the  siij.i.ye'-iiiiiis 
niade  at  tlie  .\"e\\  ^■..rk  kailrnad  C'lnh  .it  i!ie  .\"oveinl>er  ineetmi;, 
thoiioh  the  acti,  11  w.is  taken  liefort-  the  sni.;i;es|i.  tis  wert'  nus'Kv 
ll  is  expected  that  the  l.eatin-  .and  c  olin-  (,|'  li;e  to,d  sliil  in 
acc..rdance  wiili  p\r..iretric  indications  will  make  it  possildc  to 
entirely  axdil  .ill  or;ic'<s  jii  l'>ls  h.cau-e  >  f  fault)  haixl'iiiin.iiUitd 
temperini-. 

I  lie  use  1. 1   jL;;iv    jn   jin-    finiitdr\    core   i\ens   is  als"   satisfaclorv 


Dry   Scrubber. 

In  the  meltiiit;  of  hrass  tin  re  i>  Inn  little  dilT*rcnce  Intwccn 
the  use  of  co;d  :in<l  jjas  with  tlu   prisent  arianiicnients. 

lests  ha\e  heeii  made  In  iletermim-  the  j''''"^  Coiivutuplion  of  the 
se\er;d  furnaces  when  w<  rkini.;  t..  full  capacity,  and  this  is  iiiiout 
as  follijws ; 


IJrass  trltiriK   Jiirli.ict    wiili    _'   lnutu's... 

ttrass  jiit   furnace   with   J  lniriuis 

Cure   oven    witli    i!ia«iT>    it    liiirncii... 

I.argc   ('"''e   nviiis    (  1    liiuiicii 

l-.'frjjc  (i-I)iinui    healinj!   turnacts, 

Healinj;    liirn.ucs    witli    _'    limiurs 

MisCiIlanr.ius    fmnacis    wiili    J   ?nirn»i~. 
<  ase   liarilcniDK   liiriiaci-   with  „'"fniiners 


l.WOcu.  ft.  |.<r  hour      , 
J.04II  en.  ft.  per  1k»w;    . 
.?.'»(r(l<-u.tll.  |«-r  limir 
,^,.?(HJ  i-ti.  ft.  iK»r  lour- 
I.s.OdO  t  u.  ft.  tar  h.nir'   ' 
_'.4on  cti.  ft.  ptM  jjour      .. 
4.(i.'ii  111.  Si..  i'«i  liiMir      .  ; 
.',»iO0  III.  ft.  pfv  luniT 

Iroin  the  evi'fenee  at  Inind  it  appears  then  that  the  use  ..f  j^as 
m    this   c.Stens.ive    scale   in    tlu'    hl.icksinith    slmii   .ind    tor   niiseel- 


Boit    He.Tting    Furnace.        '.  -  .'  '     . 

lauonife  uses  tlirouo|i,,nt  the  iilaiii  is  a  sticccss  as  far  as.tiiere 
heatin.u  <|nahties  and  .central  Cdiiveiiieiu-e  is  coitcerned.  It  rc- 
ntahis  to  consider  it^roin  ;in  economical  st.iiidpoiut. 

^      -■  '  KCoNoNn     dl     (.\>    I  ll^N  \(Ks. 

When  the  niattcr  was-  under  consideration  l,iY<>re  tlie  sltops 
wei-e  huih  it  w"ts  re.yar.led  irt.iinly  in  the  liyhl  of  tliti  hc.it  iniits 
tliat  Would  he  availahle  .md  their  cost.  I'roju  analysis  «>;  the  oil 
in   use   it   was    kiiow-n   that    it    had   a    calorillo   vahte  of  i;-.3.000 
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B.  t.  u.  per  gallon,  and  that  one  pound  of  anthracite  coal  con- 
tained approximately  14,000  B.  t.  u.,  and  that  62,000  cu.  ft.  of 
water  gas,  having  an  average  calorific  value  of  300  B.  t.  u.  per 
cubic  foot,  could  be  produced  from  a  ton  of  coal,  making  a 
total  heat  production  per  ton  of  18,600,000  B.  t.  u.,  which  is 
equivalent  to  140  gal.  of  oil,  which  at  3.35  cents  per  gal.  would 
cost  $4.90  as  against  $2.20  for  coal,  making  a  saving  of  55.2  per 
cent,  in  favor  of  gas.  The  estimated  cost  of  fuel  and  capital 
charges  for  an  oil  consumption  of  3,000  gal.  per  day  at  3.35  cents 
per  gaL  was  $103.43,  and  for  gas  $76.21,  making  a  net  saving 
of  $27.22,  a  saving  that  would  be  correspondingly  increased  by  a 
rise  in  the  price  of  oil.    '  •.  ,v;  •• 

As  soon  as  the  shops  were  ready  for  operation  a  three  days' 
test  was  made,  in  which  1,483,905  cu.  ft.  of  gas  was  made.  The 
costs  were     y' -.!.;■'■■■■'■■■■  ;■'■'  :•■-:'"■'-■■'':.':  ,■•  ;'.■''■■■'■:'.■'''-■'■■:'■  :":'''\ 

■  Coal,  57,640  lbs $63.20  .;:;v;^' 

Supplies     .30   ;■•  ^, 

.  r       Water,  208,980  gals 14.63   r.;     : ; 

$78.13     -•--.'' 
Labor    .i..*.. 14.70    ;.;/ 

Total    $92.83 

Average  cost  of  gas  per  1,000  cu.  ft 6.25  cents 

';.    -■       Average    cost    per    day    to    operate    gas    plant    with    one  .V   .: 

generator    $30.94  ' '."^ 

The  cost  of  operating  the  blacksmith  shop  with  gas  for 

".                      three   days —  ..     i^ 

845,774  cu.  ft.  of  gas  at  6.25  cents  per  1,000  cu.  ft....  $52.86     .   .  ;• 

Average  per  day  of $17.62   v  . , 

Several   estimates   for  the   foundry  core  ovens  place  the  cost 

at  $11.52  per  day,  and  $1.42  per  day  for  the  brass  furnaces.     On 

this  basis   the   following   comparative   statements   were   made   in 

connection  with  the  costs  of  operating  the  old  blacksmith   shop 

and  foundry.   -•,..;■■;■■.,  .:[  ;./  v- ;/,:.■•  ■•':-,■.•■    ■::■-:.;:    .■■•-[' -i,^  ■,"■.:•■ 

.....                                              V- ■■,.'■'    -W:  -v           New  Smith  Shop.  r'-  '.'■  ■ 

■            Old  Smith  Shot.       -r   '  /    '.  =:     <     v^ ^ \  '"  .. 

;.■   :■=        .   Fuel  Oil.     ;      ;.'    .'■v;.^'           Gas.                        Fuel  Oil.  V;    ' 

.;;'■•."::;■'     $19.29      .-'■'■^^'^-^.-^  ■■■^^''  $17.62     .■':,'',-          $29.32  .^^-.:'  ' 

.-''.■:"■•:■',  ■'  -■'\:. '■:(■'■'"'  r-.--''  ''.'■  '  .    ■ .'   Core  Ovens.     ^   •;-■'■■'■.'■■..  j...   ^'V  ' '     '     :■■''-■ 

-    .-■  ■■;                              New  Poundrv.  .r  ■  .   . 

Old  Foundry.          ■'•„-.-■.     .•  .'.'■        r ^ >  >■,■■.; 

Coal.                  -.   ■..           ..            Gas.                .        Fuel  Oil.  •■:.-. 

■'■;;•■-_       $6.40          V:U-  ■  •^■■:  ';-.  -v  $11.52    vy-i              $11.84  —;:■      ' 

...'■.,:••■,;,.;.;,.     ...',■■     -■•  Brass  Furnaces.  •?■■.•.--■:••■ 

New  Foundry.  ..y-  ~ 

Old  Foundry.  ■  .  .,:  ■     ,    .  ;  ■:  , ^ v  ■■'-...■. 

Coal.  ..•■'-.'';.'■     '  ':  •■    Gas.  Fuel  Oil.         .  v  ,  =1 

$3.44      ^■■■^^'•".,;■;,;■■■^^:,■■;^fi•«  ":■;,';■/'■-■-:,■ ,  ^^-^ 

These  figures  do  not  include  overhead  charges  and  may  be 
taken  to  represent  the  maximum  costs  for  gas  when  ihe  gen- 
erators are  not  working  to  full  capacitj'. 

Taking  these -in  connection  with  those  given  earlier  where  the 
rate  of  production  is  about  950,000  cu.  ft.  per  day,  it  will  be 
seen  that  they  are  much  higher.  If  the  demand  is  increased  it 
seems  possible  that  the  bare  cost  of  making  gas  may  be  reduced 
to  3  cents  per  1,000  cu.  ft.  or  less. 

Of  course  this  low  cost  is  directly  due  to  the  low  cost  of 
anthracite  coal  at  Scranton,  but  if  the  cost  were  to  be  taken  as 
proportional  to  the  price  of  coal,  and  basing  an  estimate  on  the 
production  given  in  the  test  cited  of  about  494,635  cu.  ft.  per  day, 
it  would  be  possible  to  pay  $3.65  per  ton  for  coal  and  equal  the 
cost  with  oil  at  3.35  cents  per  gallon.      ;  ^ 

These  figures  will  naturally  need  revision  with  the  local  con- 
ditions of  the  place  to  which  they  are  to  be  applied,  but  as  far 
as  the  Scranton  plant  is  concerned,  the  officials  consider  it  a 
practical  and  economic  success,  while  the  workmen  look  tipon 
it  as  of  value  to  themselves  and  more  than  satisfactory  in  its 
operation. 


INTERESTING  DESIGNS  FROM  ABROAD 


Fuel  Economy. — If  1  lb.  of  carbon  is  completely  burned  to  CO,, 
it  will  give  out  about  14,500  B.  t.  u.,  and  if  only  partially  burned 
to  CO,  it  will  give  only  4,500  B.  t.  u.,  showing  a  loss  of  about 
10,000  units.  It  is  therefore  obviously  necessary,  for  the  sake  of 
economy,  that  the  carbon  should  be  thoroughly  burned,  which 
means  that  very  little,  if  any,  smoke  should  be  produced.    :  .■;■ 


The  Caledonian  Railway  of  Scotland  is  Using 
Curved  Tender  Journals,  Novel  Spark  Ar- 
rester and  a  Tire  Fastening  for- Coach  Wheels. 


.;  .■        ';         BY  GEORGE  SHERWOOD  HODGINS.  >V  V 

During  a  recent  trip  to  the  British  Isles  the  author  was  much 
interested  in  inspecting  the  present  day  practices  and  the  motive 
power  equipment  on  the  various  railways  and  found  many  ar- 
rangements and  designs  which  were  novel  and  apparently  suc- 
cessful: These  features  were  particularly  noticed  during  a  visit 
to  the  St.  RoUox  shops  of  the  Caledonian  Railway.  .-Kmong  the 
many  things  observed,  the  features  of  motive  power  and  roll- 
ing stock  equipment,  illustrated  and  described  herein,  seemed  to 
be  of  special  interest  to  American  railway  men.       ,    .  - 

,;;^   .  v/  ;       "•.  ;  ;^>      LOCOMOTIVE    SPARK   ARRESTER.; :     -^  .^v  '  v,  J; 

At  first  thought  it  would  seem  that  in  the  moist  climate  of 
Great  Britain  the  matter  of  spark  prevention  would  be  of  con- 
siderable less  importance  than  in  this  country.  This,  however, 
does  not  seem  to  be  the  case,  and  as  careful  attention  is  given 


•   /v;  Self- Clearing    Front   End;   Caledonian    Railway.  " 

to  this  feature  on  the  Caledonian  as  on  any  American  railway.: 
A  smoke  box  being  applied  by  J.  F.  Mcintosh,  locomotive 
superintendent,  to  a  large  number  of  locomotives  is  shown  in 
the  accompanying  illustration.  It  consists  of  a  pair  of  plates 
secured  at  right  angles  to  each  other  and  placed  vertically  be-_ 
hind  the  exhaust  pipe  forming  a  wedge  at  this  point.  From  a 
point  above  the  top  line  of  flues  a  deflector  plate  is  carried  down 
to  the  top  of  this  wedge,  thus  compelling  the  cinders  from  all  of 
the  flues,  except  a  few  at  each  side  below  the  center  line,  to 
strike  the  sides  of  the  wedge.  From  here  most  of  them  continue 
to  the  front  lower  corners  of  the  smoke  box.  On  the  inside 
of  the  door  is  a  frame  carrying  a  number  of  slats,'their  forward 
edges  inclined  downward,  and  a  somewhat  larger  set  of  slats  is 
placed  in  the  lower  front  corners.  The  action  of  the  exhaust 
blast  carries  the  cinders  up  through  the  louvers  or  openings 
between  the  slats  and  out  through  the  stack.     This  baffling  of 
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Tamakv. 


1<'1. 
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H.  t.  u.  i>ri"  i;,ill"ii.  ;m<I  tli.it  '  lU'  in'imd  nf  anihr.K-ito  coal  con- 
taineil  ripprnxiiniitcly  14.()(K)  1'..  t.  u..  and  that  (>_'.(X)()  cu.  ft.  of 
water  ua.^.  iiaxinsi  an  .iwiaiic  lalnrji'u-  \alnc  oi  M)  11.  t.  u.  per 
i-iiliK"  l'">t,  omld  t>o  I'lt'ilmcil  iv<<u\  a  \<>n  <<i  oual,  jinking  a 
t..tal  licit  pinduiliun  inT  t^n  nf  1S.(.(H).(XX)  V>.  t.  ii.,  Av'iioli  is 
fqtiivaKni  t^  1-40  lial  nt  "il.  wliidi  at  3.35  cents  ptT  gal.  wmild 
oist  $4'X)  as  against  ?2.iO  fur  coal,  making  a  saving  vi  SbJ  per 
cciJt.  in  fa\c'r  <'f  gas.  i  lie  e>tiiii,ited  c<>h.i  of  fuel  and  capital 
cliargcs  ii<r  an  oil  consiiniption  of  3,(XX)  gal.  per  day  at  i.3S  cctit< 
jn.T  gal.  was  $103.43.  and  f.T  gas  S7(>._'1.  making  a  iKt  saving 
(.if  $27.22.  ;i  sa\iiig  thai  wnnld  lie  correspi  mdinglv-  increased  hy  a 
rise  ill   the  i>rie<.'  "I   "il.     "  •."^'■,J■•_ 

As  S0011  a>   the   sh.'ps   were   riady    for   operation   a   throe   days' 


te.-t  wa<.  made,  in  which  1.4S3.'0.-'  cii.   it.  of  ya-  was  made. 
Vosts  were 


ilu 


;      <M;tl.  .'r.'>4i»  Hi" 

-    Sii|r|i)ii-~     .  .  . 

•      Watt r.   JUS. "Ml   v;.iU;.  ... 


I.abiir .- 


..?<l 
14.63 


14.70 


T..tal ..,......:..  $'>J.i^i    : 

-,    '      .\viTat;i-  v'>-t   .It   ga.-  pi  r    l.iMHi  ill.   H... 0._'5  Cyuts  , 

Avfi;iKc    I'o-t    ]nr    (l.iv    t.i    ..iK-rati'    .i;a~    ]i!:iiit     with    iT.f 

griK-iat-r     ■ im.'i^ 

Tlio.  c<i-I   I'l   ti|iiTaliii)i   iIk-   lilai-k-uiitli   -\\'>\'    «itli   i;a~    I'lr 

tliitv  ikiy-   - 

84.=;,7r-»  i-ii.   ft.   <•{  ua.-  at   fi._'.^  ii.iit~  |nr    1  .tmO  cu.   ft....  $52. {^6 

Avi  laut    I'vr   il;,y   ..f ^17.62 

.Si'\cral  (-timaii>  for  ilie  foniidr>  core  owns  jilace  the  co^t 
at  $11.5J  i>i  r  d.iy,  and  $1.4_'  per  day  for  ti;c  hra^s  furnaces.  ( )n 
this  iiasis  ilie  following  comjiarative  statements  were  made  in 
connection  with  tiie  co<is  of  operating  tlie  old  liiacksniith  sliop 
.iihI   fotm(h'\.  -  ■ -,  ,-■   •,-/ . 


OU  .^mifl.   .Sl'..:f. 
l-"iii!   Oil. 


OU  I-''  imJr 
(    •li. 


C.:il. 

?.?.44 


Xczv  Smith   .V/i"/.. 


(■.a*. 

S17.f)J 


I'.nl  Oil. 


L\'n-  ();v 


:Vcw  ['•niriilry: 


(;as. 
$11.5J  .' 


KmV  <1il. 
:?11.S4 


.  Dinsf  J-ifnun\\<. 


iVi'K!  /•"<'« Hi/rv. 


Gas. 
$\A2 


Full  Oil. 
$3.52 


'I  Iiese  llviiris  do  nit  iiiehuk-  ov<.-rlie;i<l  eharyes  and  .11. i>'  he 
takcii  to  rejiresent  the  maximmn  costs  for  gas  wlieii  '.he  gen- 
erators are  not  working  to  full  caiiacity. 

I  aking  tliese  in  coinif,tion  with  tho-;e  given  e.'irlier  where  the 
rate  of  produetion  i<  aI>oiit  "^SO.IKK)  en.  ft.  pi'r  da.\ .  it  will  he 
seen  th.it  tht'\  an-  iinu-h  higlur.  If  the  <ktiiaiid  is  iiic'\ase<l  it 
scTiii>  iio><iMe  that  the  liare  cost  of  making  gas  nia\  he  re<iiieed 
to  3  eent>  per   l.(KN)  en.   ft.  or  less. 

'.U  cour-e  tliis  low  cost  is  directly  diu-  to  the :lo\y  cost  of 
aiUhracilt-  eoal  at  Scr.uiton.  Imt  if  tlie  cost  were  to  he  taken  .as 
)iroiionioiial  ic  tin-  price  of  eoal,  ami  hasing  .in  estini.ite  on  the 
Jirodiiction  giviit  in  tiu  list  citeil  of  ahoiu  4'''4.()3.^  rn.  ft.  per  day, 
rt  woidd  hi'  po^sihlc  {■<  pay  .S3.(o  per  ton  for  coal  and  C'lnal  the 
^•■ost    wiili   oil   at  .^.,^?'  ce'itN   jkt   g.illon. 

Tliese  titmrrs  will  ii.itiir.illv  need  revision  w  itli  the  loral  con- 
ditions of  till-  placi-  to'  whieli  they  ;ire  to  hr  .ipiilied.  hut  as  f.ir 
.'IS  the  .^cr;inton  |.lam  i^  eoncerned.  the  otiieials  consi'.er  it  a 
Iir.uti.-.il  and  icon,  niie  sueci-^.  wliilr  tiie  wcirknien  lo  'k  niioii 
It  a-  ..t  \,ihie  to  t'uMis<.l\i-s  .mkI  more  ih.in  s.itisi'acto.-y  in  its 
.  operation. 


I'i'Ki,  Iaonmmv. —  If  1  Ih.  of  earlioii  is  completely  Imrned  to  CO.. 
it  win  gi\o  out  ah.iiit  14. .^fH)  1'..  t.  n..  ;ind  if  only  partially  hurned 
to  Co.  it  uill  oivo  uiily  4..=^tK)  v..  t.  n..  showing  :t  lo^^  .if  .ahotit 
10.000  units.  It  is  therefore  ohviotisly  necess.iry.  for  the  sake  of 
economy,  tliat  tlie  c;irl>on  should  he  thoroughly  hurneil.  which 
means  th;it  very  little,  if  any,  smoke  should  be  produced.     . 


IM  I-RFSTIXG   DKSIGNS  FROM   AHR().\D 

The  Caledonian  Railway  <»f  Scotland  is  I'sinji 
C!urved  Tender  JournaU.  N«>vel  Spark  Ar- 
rester and  a    Tire   lasteninj*  for  ("oach   Wheels.        . 

BY  GKORGK  SHKRWOOI)  ll()l)OINS.         "      ;        i 

During  a  recent  trip  to  tlie  I'.ntish  hies  the  author  was  much 
interested  in  inspecting.;  the  pr^  sriit  <la>  practices  and  the  nioUve 
jjower  eqiiii'meni  ■  II  tlie  \;/rious  railways  and.  1>>mid  many  ar- 
raii!4enieiits  and  drsj-ns  whicli  were  iio\ol  an<l  apparently  siK'- 
Vissfvd.  Tluse  fe.-ittins  were  p.inienhirl\  noticed  dviring  a  visit 
to  the  St.  K.ollox  shojis  of  vhc  Cile. Ionian  Kailway.  .\moijg  the 
many  things  ohserved.  the  iiatnres  of  motive  power  and  roll- 
iiig  Stt  ek  etpiipnieiit.  illn.straiid  an<l  deserihed  Tiere-in,  sieemed  to 
he  of  .special  iiitere>t  to  .Xmericin   r.iilway   nicn.-'         ..  ,.  v   ■ 

".    :'■■'.  i.OCXI.MoJlVi:     .sl'VKk     .NUKKSTCK.    .  ':     , 

.  .\t  ;:rst  tlioiigln  it  would  serin  tliat  in  the  jnoisi  climate  of 
(ireat  l!rit.iin  tlie  matter  of  >iiark  i)revention  would  he  of  con- 
siderahle  less  impori.ince  th.in  in  this  country.'  'i'ltis.  however, 
does  not   siem  to  l>e  the  case,   and   as   e.-iTefnl   :ittention  is   given 


■Self-Clearing    Front    End:    Caledonian    Railway 


to  this  leature  <ui  the  Caietloni.m  as  "U  any  Americau  railway. 
A  wnokc  Ifox  being  applied  by  J.  1\  .Mclnt«>sh.  locomotive 
superintendent,  to  a  large  nttniher  of  locemnotives  is  shown  in 
tile  accom)>an\ing  illustration.  It  eoiisists  <»t  a  iiair  of  plates 
secnird  at  riglit  angles  tx)  e^ich  other  and  plae-ed  verticillly  be- 
liiiKJ  the  eNh.iust  pipe  forming  ;i  wedge  at  this  p<>int.  From  a 
])oiui  alio\e  tile  top  line  of  titles  a  dellector  plate  is  carried  down 
to  the  top  of  this  wedge,  thus  coutiielling  the  cinders  from  all  of 
the  titles,  except  .'i  few  ;it  e.ich  side  below  tlie  Center  line,  to 
strike  the  sides  of  the  we«lge.  IVoin  here  most  of  them  continue 
to  the  front  lower  corners  of  the  smoke  bbx.  C)n  the  inside 
of  the  door  is  a  frame  carryhtg  a  nnni1>er  of  slats,  their  forward 
edges  indincil  downward,  and  a  soiuewhat  larger  set  of  slats  is 
pl.aced  in  the  lower  front  ci'rners.  The  action  of  the  exhaust 
blast  carries  the  cinders  up  through  the  louvers  or  openings 
between  the  slats  and  o:U  through  the  stack.     This  balJhng  of 
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the  cinders  against  the  plates  and  the  slats  causes  them  to  be- 
come dead  before  being  ejected. 

In  the  lower  back  corners  of  the  smoke  box  the  draft  has  less 


is  therefore  carefully  fitted  and  the  turned  over  edge  of  the 
tire  prevents  it  from  coming  out.  The  ring  is  made  in  four  seg- 
ments, and  at  the  junction  of  each  segment  is  a  key  ^  in.  x  4 


3'l^- 


Hammered  doirn 
a Jl  round 


Sectional   Tire  Fastening   for  Coach   Wheels. 


effect  and  some  cinders  accumulate  at  these  points.  To  obviate 
this,  two  pipes  are  arranged  with  their  lower  ends  reaching  into 
these  corners;  the  upper  ends  enter  the  base  of  the  stack  ex- 
tension. The  suction  through  the  pipes  keeps  the  lower  back 
corners  clear.  This  arrangement  of  front  end  has  proved  suc- 
cessful and  is  being  applied  to  all  locomotives. 

TIRE    FASTENING   FOR   COACH    WHEELS. 

The  tire  used  under  the  latest  passenger  coaches  differs  in 
contour  from  that  used  in  this  country,  and  may  be  said  to  be 
peculiar  to  the  Caledonian  Railway.    It  is  5  in.  x  'lYi  in.  in  section. 


in.  bedded  into  the  ring  and  fitted  tightly  to  cover  the  thin  por- 
tion of  the  ring.  The  edges  of  the  ring  surrounding  the  key  are 
hammered  over  and  made  secure. 

In  case  the  tire  became  loose  and  has  to  be  taken  off,  or  has 
reached  its  thickness  limit,  the  keys  are  taken  out  and  the  ring 
removed  in  four  pieces.  When  a  new  tire  is  applied,  the  four  seg- 
ments of  the  ring  are  used  without  alteration  by  employing  a 
shorter  key,  if  necessary.  The  wheels  are  made  of  steel,  single 
plate  curved  or  "dished"  toward  the  axle  by  7/16  in.  The  plate  or 
web  of  the  wheel  is  1  in.  thick  near  the  hub  and  11/16  in.  thick 


Y- 4k >f< 


Brass  for  Curved  Tender  Journals. 


and  has  a  straight  coning  of  1  in  20.  The  wheel  is  made  with  a 
notch  in  the  outer  face  of  the  rim,  and  into  this  notch  fits  a 
projection  on  the  tire.  When  the  tire  is  shrunk  or  pressed  on 
the  wheel  center  the  tire  and  rim  fit  snugly  together  on  the  out- 
side. At  the  back  is  a  notch  in  both  the  tire  and  the  rim,  and 
into  this  a  ring  is  fitted  and  a  projecting  edge  or  lip  on  the  tire  is 
hammered  down  on  the  rounded  upper  corner  of  the  ring.  The 
ring  is  not  dependent  on   shrinkage   for  its  holding  power.     It 


where  it  joins  the  rim.  The  radius  to  which  the  plate  is  curved 
is  11  in.,  and  the  wheel  seat  on  the  axle  is  7  in.  x  5^  in.  The 
diameter  of  the  wheel  is  42  in.  over  the  threads. 

CURVED  TENDER  JOURNALS.  .' 

A  journal  which  has  been  in  service  for  a  long  time  generally 
shows  wear  by  becoming  hollow  in  the  center,  and  on  the  Cale- 
donian Railway  a  form  of  tender  journal  is  used,  which  is  made 
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hollow  when  new.  On  all  the  latest  express  tenders,  which 
have  a  capacity  for  5,000  gals,  of  water,  these  journals  have 
given  satisfaction  and  their  use  is  to  be  extended. 

As  used  on  the  tenders,  the  journals  are  12  in.  long  by  7  in. 
in  diameter  at  the  ends  and  5j^  in.  in  diameter  in  the  center, 
the  radius  of  the  curved  surface  being  2  ft.  J4  i"-  The  journal 
box  and  brass  are  ingeniously  designed  to  suit  this  condition. 
At  the  center  of  the  top  of  the  box  a  certain  amount  of  free 
motion  is  allowed  the  equalizer  bar,  which  is  made  with  a  foot 
to  engage  with  a  rounded  rib  on  the  top  of  the  box.  An  oil 
cellar  is  bolted  to  the  bottom  and  a  cover  is  secured  to  the  front 
by  bolts.  There  is  a  plug  for  draining  the  oil  out  of  the  cellar 
and  one  in  the  cover  for  examining  the  journal.  The  brass  has 
a  lining  of  white  metal,  and  is  of  course  curved  to  suit  the  shape 
of  the  journal.     There  is  one  oil  hole  in  the  center  and  two 
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;.*!■.       Journal  B6x  Used  With  Curved  Tender  Journals. 

oil  grooves  along  the  sides  of  the  brass,  as  shown  in  the  illustra- 
tion. On  the  front  top  corner  of  the  box  is  a  small  oil  chamber 
cast  integral,  in  front  of  which  there  are  four  Y^  in,  holes  lead- 
ing to  the  interior  of  the  box.  This  oil  chamber  is  covered 
by  a  lid  and  the  oil  is  fed  through  the  holes  by  cotton  wicks 
which  drip  into  4  diflferent  receptacles  on  the  front  end  of  the 
brass.  From  one  of  these  there  is  a  passage  feeding  oil  to  the 
center  of  the  journal,  from  another  the  passage  leads  to  the 
front  end  of  one  oil  groove,  and  from  the  other  two  the  passages 
lead  to  the  back  end  of  both  oil  grooves.  The  oil  passes  from 
these  receptacles  to  the  journal  by  gravity.  ■:  :j\-,.;  v^;'.-  7:-; 
In  this  manner  the  center  and  front  of  the  axle  receive  equal 
amounts  of  oil  while  the  back  receives  as  much  as  the  other  two 
together.  The  reason  for  this  is  that  in  actual  service  the  front 
of  the  brass  does  not  carry  as  much  weight  as  the  center,  nor 
does  it  generate  as  much  friction  as  the  back.  The  center  is 
where  the  direct  weight  is  applied  and  the  oil  from  the  grooves 
will  naturally  feed  to  this  point  and  the  extra  oil  feed  directly 
to  the  center  is  intended  largely  as  an  emergency.  The^ack 
end  of  the  brass  receives- the  most  oil,  as  experience  has  shown 
that  this  point  becomes  dry  first.  ■■^^■■''■'^''■.''':^' ■':-:'^~' 


Indirect  lighting  has  been  used  to  a  considerable  extent  in 
hotels  where  it  is  desired  to  secure  an  even  light  and  soft  tones. 
It  is  also  used  in  the  new  Washington  terminal  of  the  Pennsyl- 
vania Railroad,  but  in  that  particular  case  it  presents  a  peculiar 
effect  due  to  the  fact  that  the  walls  and  equipment  in  the  building 
are  white,  thus  reflecting  the  light  so  that  it  casts  no  shadows,  in 
some  instances  making  it  difficult  to  recognize  persons  with 
whom  one  may  be  well  acquainted. 

The  possibility  of  using  indirect  lighting  in  railway  cars  was 
first    considered    in    connection    with    the   private    car   of    B.    F. 


Plan  of  Observation   Room  Showing  Where   lilumination   Readings 

Were  Taken. 

Yoakum,  chairman  of  the  board  of  directoTs  of  the  Frisco  Lines. 
The  first  cars  to  use  the  indirect  lighting  in  actual  service  were 
the  Santa  Fe  dining  cars  on  the  Train  de  Luxe,  which  were 
illustrated  in  the  Railway  Age  Gaelic  of  December  15,  1911, 
page  1207.  Mr.  Yoakum's  car,  which  was  built  at  the  St.  Charles 
shops  of  the  American  Car  &  Foundry  Company,  was  slower  in 
building  than  the  Santa  Fe  diners,  which  preceded  it  in  service 
by  a  few  days.    The  indirect,  or  more  correctly  the  semi-indirect. 


Plan   of   Dining    Room   Showing   Where    Illumination    Readings 
■i  Were  Taken. 

method  of  lighting  is  used  in  the  dining  and  observation  rooms 
of  Mr.  Yoakum's  car.     '  i    .    '  ;-^-^,  V    i,v-   '  ..^  vv;  '■■/■■ 

The  lighting  fixture  in  the  dining  room  is  placed  in  the  center 
of  the  room  and  is  supported  by  four  cast  bronze  chains.  The 
bronze  or  metal  portion  is  finished  in  verde  antique  and  the  bowl 
is  made  of  leaded  glass,  which  is  of  sufficient  density  to  give  a 
soft  color  when  lighted  by  the  lamps  inside  of  the  bowl.  No 
useful  light  for  illuminating  the  room  passes  through  the  bowl. 
Underneath  the  twelve  2S-watt  tungsten  lamps  is  placed  a  metal 
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reflector,  which  redirects  the  downward  rays  of  light  to  the  ceil- 
ing of  the  room,  allowing  just  enough  light  to  pass  the  reflector 
to  light  the  colore  in  the  glass  bowl.  The  ceiling  of  the  dining 
room  is  finished  in  a  dull  ivory  white,  while  the  side  walls  are 
finished  in  mahogany  and  the  carpets  are  green. 

LlCim.VC     I<EyllREMENTS     IN     FoOT     CaNDLES     FOR     VARIOUS  SERVICES     AS 

Compiled  by   IJarkows. 

Assembly    rooms,   corri<lors,    public   spaces S  to     l.S 

Auditoriums,  theaters   1  to     3 

(jeneral    illumiiiation    of    residences 1  to      2 

(  (jood  clear   print    1  to     l.S 

Reading  -(  Newspaiier    print    2  to     2.5 

(,  Postal    service    2  to     4 

Churches 2  to     4 

I  ..,,„(  deneral    illumiration     1  to     2 

^♦"""^y  (  Keadii:B  tables    3  to     4 

Ball    rooms    2  to     o 

Desk     lighting 2  to     5 

tieneral    ill\ijjiiiratiuii    of   stores 2  to     5 

Kookkceping  ar<l  clerical   work 3  to     5 

Clothing    stores    4  to     7 

Display  of  dark   gcods 5  to   10 

Drafting,    engraving    5  to   10 

Street   lighting   by    gas O.O.S     to     0.23 

Street   lighting   bv    electrtcitv 0  05     to     0.60 

Light   from    full   moon 0.025   to     0.03 

The  center  lijihtinff  fixture  in  the  observation  room  is  similar 


under  the  lower  deck  in  both  the  dining  and  observation  rooms, 
lioth  the  center  fixtures  are  large  compared  with  those  usually 
found  in  cars.     The  effect  when  lighted  and  also  in  the  daylight 


Illlmi.nation    in    Dining    Room,    Using    Twelve    15-Watt    Tungsten 

Lamps. 
Station.  .    .  .'  Foot  Candles.         Station.     ■.;>    ".''    '-7         Foot  Candle^. 

1    ". 1.60  6 L82 

2    2.02      "'■:'.;.:      7    2.S0 

3  . 2.20       ■  >  ■•  '     8    2.20 

4    2.20  '       9   2.50 

5    1.68  10   2.55 

.\verage,   2.06   foot  candles. 

iLLV.MIXATiON      IN      DiNINC     RoOM,     L'siNG     TWELVE     25-WaTT     TuNGSTEN 

..    ..  Lamps.             ■      ;.  -    ;     -.. 
Station.                '               Foot  Candles.        Station,              ■'    '    "         Foot  Candles. 

1  1.81  ;::.'.:    6  .iii^;;...  2.10 

2   2.30  >.,"     ■       7  ...;.....  2.95 

3    2.68  :        .  '■.     8  3.00 

4   2.70  ■■.:,'•;     9  :  3.40 

5    1.88  •       ''10  3.00 

■     -...,.-•■,■    .Aver.Tge,   2.48  foot  candles.     •  - 
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Dining    Room    of   Frisco    Private   Car   Showing    Fixture   for    Indirect  Lighting. 


to  the  one  in  the  dining  room,  e.xcept  that  tlie  glass  bowl  is 
leaded  with  a  combination  of  frosted,  white  granite  and  amber 
glass;  the  latter  is  used  sparingly — just  a  spot  here  and  there  for 
design  and  to  relieve  the  monotony  of  the  frosted  and  granite 
glass.  The  ceiling  of  the  room  is  finished  in  a  cream  white  and 
the  side  walls  are  of  mahogany.         '.:?:'>- 

Two  small  electric  lamps,  of  the  direct  Hghtin|f  type,  are  located 


is  pleasing;  this  is  due  to  the  severe  interior  treatment  of  the 
rooms.  The  mahogany  finish  is  very  plain,  with  simple  molding 
and  plain  panels.  The  large  lighting  fixtures  are,  therefore,  the 
only  decorative  spots  in  the  rooms  and  lend  themselves  to  the 
color  schemes  and   finish. 

That  the  illumination  from  these  central  fixtures  is  exceedingly 
good  in  both  the  rooms  may  be  seen  from  a  study  of  the  readings 
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at  various  points,  which  were  obtained  with  a  Sharp  Miller 
illuminometer.  The  readings  were  taken  3  ft.  above  the  floo?; 
and  their  value  may  be  more  readily  understood  by  reference 
to  the  table  sliowing  the  requirements  in  foot  candles  for  various 
services,  as  compiled  by  Barrows.  The  location  of  the  points 
at  which  the  readings  were  made  is  shown  on  the  accompanying 


iLLUMINATIOK     IN     OmMVATION     RoOM,     UsINC     TWEtVB     IS-WaTT    TuNOSTEH 


Station. 

1  .  . 

2  .. 
.      3    .. 

'    ■:         4      .   . 

V.    5   .. 


-    ;.-./■         Lamps.         :','  ' 
Foot  Candles.         Station. 


2.26 
3.20 
3.60 
3.40 
1.96 


6 

7 

8 

9 

10 


Foot  Candles. 

. ...  2.43 
4.20 

6.40 

4.62 

2.70 


Average,  3.28  foot  candles. 


diagrams.     The  direct  electric  lights  were  not  in  use  when  these 
readings  were  taken. 

Indirect  lighting  will  undoubtedly  be  used  extensively  on 
private  cars,  dining  cars,  and  possibly  parlor  cars.  The  effect 
of  the  light  is  most  pleasing,  but  a  considerably  larger  amount  of 
power  is  required  than  for  ordinary  lighting.  The  fixtures  in 
Mr.  Yoakum's  car  were  supplied  by  the  Safety  Car  Heating  & 
Ligliting  Company.     Fintsch  gas  is  used  as  an  auxiliary.      .    ,/ 


CAR  DEPARTMENT  KINKS* 
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L     ■      •.;..;'■.  Draftsman^  Wheeling  &  Lake  Erie,  Toledo,  O.  '...■/.■ 

'':■,:  '  rr.ATFORM     FOR    CARRYING    SCRAP    M  ATERJ  AL.  :      ;     ;   :  r         ? 

The    method    of    removing    scrap    material    from    large    shops 
by   means   of   a    laborer   witli   a    wheelbarrow   is   an   expensive 
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,-"-■■.;•.  Fifl.    1 — Wooden    Platform    for    Carrying    Scrap.  -f.'    •■..    . 

proposition,  as  much  time  is  spent  in  wheeling  the  small  loads 
to  tlie  scrap  pile.  The  wooden  platform  shown  in  Fig.  1  may  be 
used  for  this  purpose.  It  is  6J/2  ft.  square,  and  is  made  of  4  in. 
x6  in.  timbers,  which  may  be  taken  from  old  car  sills.  It  is 
earned  from  place  to  place  by  means  of  cranes,  four  chains 
fixed  in  one  ring  being  used  to  lift  it.  Each  chain  has  a  hook 
fastened  at  its  other  end  which  fits  in  the  2  in.  eyes  at  the  four 
corners  of  the  platform.  With  these  platforms  located  at  various 
parts  of  the  shop,  scrap  may  be  easily  collected.  When  a  plat- 
form is  full  the  crane  takes  it  to  the  end  of  the  shop  and  dumps 

'Entered    in    the    Raihvav    Age    Gascttc    Shop    Kink    Competition    which 
closed  September  15,  1911." 


it  in  a  scrap  car,  or  on  the  scrap  heap.  When  unloading,  two 
chains  are  removed  from  one  side,  and  when  the  other  side  is 
lifted,  the  scrap  will  roll  off  the  platform.  The  floor  of  the 
platform  should  be  of  1J4  i"-  oak  firmly  spiked  to  the  timbers. 
The  1^  in.  X  3j^  in.  iron  truss  rods  are  made  from  old  arch  bars 
with  a  ring  forged  on  each  end  for  the  hooks.  If  desired,  side 
boards  may  be  added  to  the  platform  so  that  it  will  hold  more 
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Fig.  2 — Truck   for   Handling    Mounted   Car   Wheels. 

material.     It  can  also  be  used  to  good  advantage  in  transferring 
small  material  from  place  to  place  in  the  shop.   ,.      '.     ;./.-'■' 

'-:-'-r'/C-'-   ':r,\'t9^ZO!i    FOR   CONVEYING    MOUNTED    WHEELS.    '        ■   ; 

The  truck  shown  in  Fig.  2  is  used  for  transporting  mounted 
car  wheels,  and  may  be  made  at  a  reasonable  cost.  Two  6  in.  cast 
iron  wheels  are  mounted  on  a  2  in.  x  3  in.  steel  axle,  which  has 
a  3  in.  x  13  in.  oak  block  bolted  to  it.  This  block  has  a  \y%  in. 
hole  through  the  center  for  the  yoke  A,  which  is  made  of 
wrought  iron  or  open  hearth  steel  y%  in.  thick  by  2j/^  in.  wide. 
The  handle  of  the  truck  is  made  from  open  hearth  steel  and  is 
bent  to  the  shape  shown.  To  use  the  truck  it  is  tipped  forward 
and  the  yoke  is  placed  underneath  the  journal  of  the  axle;  by 
bearing  down  on  the  handle  the  wheel  is  lifted  from  the  floor. 
This  truck  is  quite  similar  to  tlie  one  described  in  the  Railway 
Age  Gazette  of  December  1,  page  1113.      .  ,    :=.;'■•;.--  ^     .     -, 

PL.\TFORM    FOR    STEEL    HOPPER   CAR    SIKES.  ;  '       •,      ,        - 

The  platform  shown  in  Fig.  3  is  handy  for  riveting,  cutting  out 
rivets,   or   straightening  the   sides   cf  steel  hopper   cars.    It   is 
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Fig.    3 — Riveting    Platform   for   Sides   of   Steel    Hopper   Cars. 

made  of  two  pieces  of  1^/^  in.  x  2  in.  bar  iron,  which  is  bent  at 
the  top  so  as  to  easily  slip  over  the  top  of  the  side  of  the  car. 
A  1J4  in.  oak  floor  is  bolted  to  the  horizontal  portion  of  these 
bars.     Iron  braces  help  support  the  floor  of  the  platform. 
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Dining    Room    of    Frisco    Private    Car   Showing    Fixture   for    Indirect   Lighting. 


t'l    tlie    <im-    in    lln-    diniiii:    r""ni.    i'\eri>t    th.it    thr    !.;Ia-~    \»>\\\    is  i-   iilea>in!.;  :    iliis   i<   ilne   l«>   the   sevet'e    interior   treatment    nf  the 

leade'i    will)   a   e^nihinati"!!   •'I    t'r"-led.   wliite   uianitt.    and    anther  ri"iins.      i  he  niahoi^anv    linish   is  very  plain,  witli  siiniile  nmldin^ 

fila--;  the  latter  i«  u-ed  -jiarinvilv  -  jn^t  a  ~pwt  heri-  and  there  fur  ,itid  jilain  iiancls.     The  lartrc  li.ylitin^'  tixtnrt's  arc,  therefure.  the 

(If-iun   and    t^   relieve  thi'   niMni>l"ny   hi'   tlie    I'm^ted   and    'jranite  mily   deeorative    si)Ots   in   tile   nmins   and    lend   themselves 'to   the 

j{la>s-      I  he  eeilint;  nf  the  r'",m  i-  tinisju'd  in  a  ereain  white  and  eolur   .'^chcnics   iin<l   finish. 

the  .side  waIN  are  nf  niah"uaiiy.  That  the  illuniinatinn  from  these  eentral  li.xturcs  is  e.xceeiliiisly 

Tw"  -in.ill  elietrie  l.iniii-.  >  if  the  dir(H-f  liyhtinij  t>pe.  arc  loeated  j;<H,d  in  h.iih  the  nionis  may  he  -een  fmm  a  study  of  the  reading> 
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.'It  \:irivii^  piiiiii-.  wliioli  w  tr<-  <  .Iit.iiiu  <1  witli  a  Sliarp  MilKr 
illiiiiiiii(>nn.l(.'r.  I  lu-  ivadintis  uirt-  taken  ^  ft.  ahciw  tin.-  ll'M.r, 
atul  tluir  'vaiiK'  iiia,\  \>v  iikto  riailily  iui<kri-t'>inl  .by  rclcrcnof 
ti'  iln'  taMc  .-li'iuini.;  tin.-  i\(|uit"tnuiits  in  l«"ii  <.aii(lk-s  l>ir  various 
MT\ii\-.  as  i-(>iii|>ilnl  liy  Hariiiu-.  TIk'  l^calinii  oi  llic  iKi'iiits 
at  uliirli  tlu'  nailiiii:-  uiir  iiKulr  i'-  ~li"\\n  "ii  lliv  acciniitiatiyinfi 
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<liai;ratn<.     TIu-  rlinct  rjcclric  Itglils  wdc  Hot  in  use  wliVn'  tlu>e 
ica>lin;;s   were  taken. 

rinlifcet     li.iilitin;.;    will     nmlnuliteiHy    be    ii>c<l    extensively    (►» 
private   ear>.    ibiiinjj;   ear^,    and   jxissiltly    parlor   car^.       I  lie    eft'tot 
of  the  liiiht   i>  nii'>l  iileasiuLr.  but  a  etitisiiler.ilily  lari;er  ani<'>uni  ol; 
power    i>    ri'iniriil    tiian    fi  u"    oriIin;ir\    lii^ltlinjir.       I  lie   lixtnres    fjl 
Mr.    ^'' '.ikunr--    r.ir    were    >uppb.eil    b>     the    Safet>     * '.'ir    I  k-atin;.;    &" 
l.i'-;htii'i^    (  ■■triian\.       1  int<\-li    ;_:.i>    i--    i:-eil    .'is   an    a,n\iliar\.. 
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,      I JK' .  nu:tIioil    I't    riiiio\  iny    ^cv:i\)    material     I'rom    lar<.;o    sliop?; 
}V\     iiie.iiis    lit    a     bir.'rtr    with    a     wheelbarrow    is    an    expensive 
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Fifl-  .  '— Wooden    Platform    for    Carrying    Scrap. 

"'-  '  ^        '.    ~ 
pr.-.p.  .siti,  .11.    as   nnu'h    time    i>    spent    in    ulHi-lint;   tlii-    small    loads 

I"  tile  seiap  pib-.      I  he  woocjeii  platform  shown  in   liii.  1   may  be 

Used   ic,r  this  purjiiise.      It   is  f)' _•   ft.  S(|tiare.  and   is  made  of  4  in. 

-N  0   in.    limbers,    whiili    may    be    taken    from    (dil    ear    sills.     It    is 

carried    iroin    jilace    to    place    b\     means    of    cranes,    four    chains 

lixed   in   om    rinu  lieiny   nseil   to   lift   it.     ]'"ach   chain   has   a   hook 

fHsteiied  at   its  otlur  end  which   fits   in  the  2  in.   eyes  at  the   four 

corners  of  the  i)latform'.     \\  ith  those  iilatforms  located  at  various 

jjarts  f,f  the  sliop,  scrap  may  be  easily  collected.     W'iieii  a  plat- 

fc)rm  is  fnll  tlic  crane  takes  it  to  the  end  of  the  .shop  an<l  dmnp.s 

"Kiitfvoit    iti    i!ie    k,iihi;i\ .  .ti;c    (iasctti;    Slioj)    Kink '  Crtnipctitioa    wh.ich 

*:l"M>>rS.i,|elliI,ei-    1?,    1911. 


it  in  a  scrajt  car,  <ir  on  tbe  scr.ip  heap.  When  unloading,  two 
chains  arc  reivioved  from  one  side,  and  when  the  other  side  is 
lifte<lj  the  scr/aji  will  ndl  olT  the  platform.  The  lloor  «>f  the 
phitfuriii  should  l»e  «d"  I'i  in.  oak  firmly  spike<l  to  the  tinilxTS. 
The  II4  in.  x  .1'.'  in.  iron  truss  rods  are  made  from  old  arch  bars 
with  a  rin^  foftied  on  each  end  for  the  hooks.  If  desired.  skIc 
b  ..lids may  he.adde'l  to  the  platform  so  that  it  will  hold  more 
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Fig.  2 — Truck  "for  H.mcilirg   Mounted  Car  Wheels. 

material.     It  can  .'ilso  be  n sol  to  t;ood  ,advant;i|;e  in  ininslerrinv 
small  material  from  place  to  jiI.kc  in  the  sli<'>ti,       . 

TKCCK    J-OR    ro.w  i:\  i  N(,     .M«.'H'>TKIi    WICEEI-.S. 

TJie   truck   shown   ill    l-i^'    1  is  tis^d  for  traix-sporiini^  inouirted   , 
ear  wTieels.  aiiil  may  lie  in.ide  at  .i  re.isotiableCo.st.    Two  6  in.  cast 
iron  wheels  are  mouute'l  '.n  ,1  J  in.  .\  3  in.  steel  axle,  which  has 
a -3  ill.  ,x  13  ill.  eiak  lilock  Imlted  to  it.     This  block  li;ts  a   1 '  ^.  in. 
hole    throii.yh   the    center    for    the    yoke    ./.which    is  made    of 
wron,!.;ht   iron  or  open  he.trth  steel   ~,4.w.  thick  by  2' j  in.  wide., 
riie  handle  of  the  truck  is  m.ule   from  o.]r-ii  lu^irth  steel  and  '\'i 
bent  t.o  the  sh.ipe  sh.o\\n.      To  iis<-  the  truck  it  Js  tiiii>cd  f^'irward 
.ind  the  yoke  is  ])i;ici<l   underneath  the  journal  f>l  the  aixle;  hy    . 
liearinff  down  on  tin"'  lianille  ihe  wliei-l  is  littwi  fr<mi  the  floor. 
'I'liis  truck  is  <|uite  siuiilar  te.  the  otie  ilescribed  in  the  Railway 
.. /;y*'  C/Vtrci/t-  of  DccenilKr  1.  patie  lll3. 

■      I'T.Atl'OKM    JoK    sTl-.KI.    llOl'Cf.K    r.\R    .SIHE.S.    '  , 

Ihe  platform  shou  11  in  li.u.  3  is  liandy  foi-  rivetiny.dilltnV  otit 
rivets,    "ir    -traijihteuin^    the    sides  i.f    steel    hof+^KT    cars.     It   is 
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Fig.    3— Riveting    Platform    for   Sides   of    Steel    Hopper   Cars. 

ni.Kle  of  two  pieces  of  I'j  iu.  x  2  in.  bar " iron,  which  is  bent  at 
the  to))  so  as>to  easily  slip  o\er  the  top' of  the  side  of  the  car. 
A  P4  in.  oak  llof)r  is  bohed  to  tbe  hori/ontal  portion  of  these 
bars.     Iron  braces  hel|.  siipp.,ri  the  floor  ot'  the  jilatforni. 
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JOLRXAL    BOX    COOLER.  '    ' 

A  handy  device  to  he  carried  in  the  emergency  tool  box  of  pas- 
senger eqnipnient  is  shown  in  Fig.  4.  It  is  a  small  tank  of  No. 
24  galvanized  iron  of  the  general  shape  shown  in  the  illustration, 
and  is  used  for  hot  boxes.  It  may  be  readily  hung  underneath 
the  cars  by  two  chains  fastened  to  the  body  side  sills,  and  hav- 
ing hooks  fitting  in  the  rings  A  of  the  cooler.     It  has  four  legs 


CR.\NE    FOR    HANDLING    TIMBER. 

The  traveling  crane  shown  in  Fig.  6  is  used  in  the  lumber  yard 
for  loading  and  unloading  timbers  under  12  ft.  in  length.  A  pneu- 
matic hoist  is  used  on  a  trolley  which  travels  on  the  12  in.  I- 
beam,  that  is  50  ft.  long.  Two  tracks  are  left  open  for  cars; 
one  is  for  the  delivery  of  the  lumber  and  the  other  is  for  a  lorry 
truck    which    carries    the    timber    in    and    about    the    shop.     The 
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Fig.  4 — Water  Tank  for  Cooling   Hot  Journal   Boxes. 


of  galvanized  iron  whicli  may  be  set  on  the  truck  timbers,  being 
held  in  place  by  light  chains.  The  clamp  B  holds  the  rubber 
hose  to  the  journal  box,  so  that  the  water  will  keep  running  on 
the  bearing.  A  copper  wire  cloth  or  screen  is  used  to  prevent 
any  sediment  or  dirt  running  from  the  tank  into  the  bearing; 
the  flow  of  water  is  regulated  by  a  cock  at  the  end  of  the  mallea- 
ble iron  Street  elbow.  With  this  device,  after  the  journal  box 
has  once  been  filled,  a  constant  stream  can  be  played  on  the 
journal    while   tlie   train    is    rumiing   l)ctween    stations,   the   tank 


crane  legs  are  made  of  2'/.  in.  pipe,  and  are  strengthened  on  each 
side  with  J<^  in.  truss  rods.  A  brace  at  A  is  made  of  2^2  in.  pipe 
and  is  bolted  to  the  12  in.  I-beam,  being  screwed  into  a  special 
fitting  on  the  legs.  The  wheels  on  the  trucks  are  made  -of  cast 
iron,  and  are  8  in.  in  diameter,  having  flanges  on  each  side  to 
keep  them  from  jumping  the  track.  Old  rails  are  used  for  the 
track  and  are  spiked  to  6  in.  x  8  in.  old  car  sills,  which  run  the 
full  length  of  the  yard.  The  I-beam  is  bolted  to  the  top  of  the 
legs.     It  is  strengthened  by  two  J^  in.  truss  rods.     The  bottoms 


Male  Die.      Gray  Iron.     ^ 
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FIfl.  5 — Bulldozer  Dies  for  Forming  Carry   Irons. 


bemg  refilled  at  each  stop.  A  wooden  handle  is  fastened  at  the 
top  of  the  tank,  so  that  it  may  be  carried  easily.  .     ,. .  - 

FORGING    CARRY    IRONS. 

'  The  dies  shown  in  Fig.  5  are  used  for  forming  drawbar  carry 
irons.  The  two  pieces,  A  and  B,  are  made  with  the  same  die. 
The  female  die  is  bolted  to  the  bulldozer  head  and  the  male  die 
to  the  face  plate.  There  is  a  rectangular  hole  at  C  in  the  male 
die  for  the  leg  of  a  fork  which  holds  tha  hot  bar  in  place.  A  slot 
is  also  cut  out  of  the  female  die  to  receive  the  other  part  of  the 
fork. 


of  the  legs  are  held  in  a  wrought  iron  frame  in  which  the  wheels 
are  mounted. 

The  cylinder  of  the  hoist  is  made  from  a  piece  of  7  in.  stand- 
ard pipe  with  a  closed  head  on  one  end  and  a  head  with  a  hole 
15^  in.  in  diameter  for  a  Ij^  in.  piston  rod  on  the  other  end. 
The  piston  has  a  5  ft.  stroke  which,  with  the  two  8  in.  cast  iron 
pulleys,  gives  a  lift  of  10  ft.  A  H-in-  standard  chain  may  be  used 
for  hoisting.  One  end  is  fastened  to  the  cylinder  head  and  the 
other  has  a  timber  hook  fastened  in  a  ring.  Six  4  in.  cast  iron 
wheels   run  on  the  bottom   flange  of  the   12  in.   I-beam  which 


'.V^  •"."'■■'•"    ■■-"■■-'  • 
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supports  the  hoist.    The  air  valve  and  the  operating  mechanism      car  and  passes  through  the  sheave  and  back  to  the  drum.    With 

]",  located  on  the  air  pipe  wrhich  leads  to  both  ends  of  the  cylin-      a  good  start  the  car  can  usually  be  "kicked"  into  the  shop. 

CcT.    The   valve  operatihg  chains  are  made  long  enough   for  a  The  sides  of  the  sheave  are  made  of  J4  ii^-  sheet  iron.     The 


Pj  Ok/lroh 
Pipe 


Fig.   6 — Traveling    Crane  With    Pneumatic    Hoist  for   Lumber  Yard. 


man  to  easily  reach  them  from  the  ground.  A  Y^-'m..  air  hose  is 
connected  to  the  cylinder,  the  piping  being  long  enough  to  reach 
from  one  end  of  the  crane  to  the  other.  ,    ...;..  .,,: 

SHEAVE    FOR    TRANSFER    TABLE. 

'  In  many  shops  where  transfer  tables  are  used  to  convey  the 
cars  from  the  storage  track  to  the  shop,  and  vice  versa,  means 

■--2i v^ 


bearing  pin  is  1  in.  in  diameter,  and  is  held  in  two  iron  bars. 
The  bottom  bar  is  ^  in.  x  3  in.,  and  is  bent  into  an  L  shape,  the 
hook  being  riveted  into  this  L  as  shown.  The  top  bar  is  made  of 
5^  in.  X  3  in,  iron  and  has  a  hinge' at  one  end  as  shown,  so  that  it 


Fig.  7 — Hook  for  Transfer  Table  Sheave, 


must  be  provided  to  pull  them  from  the  table  into  the  shop. 
This  is  sometimes  accomplished  by  brute  strength,  but  the 
sheave  and  hook  shown  in  Figs.  7  and  8,  when  used  in  connec- 
tion with  a  wire  rope  and  hoisting  drum  driven  by  the  engine 
which  operates  the  table,  have  been  found  to  be  more  convenient. 
With  these  only  two  men  are  required  to  remove  the  car  from 
the  transfer  table.  The  sheave  hook  is  placed  in  an  eye  which 
is  located  at  the  end  of  the  table.    A  wire  rope  is  secured  to  the 
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Fig.    8 — Sheave   for   Transfer   Table.  ~   .      .  •,     : 

may  be  raised  to  allow  the  wire  rope  to  be  put  into  tiie  sheave. 
The  sheave  wheel  is  forged  from  an  old  car  axle  and  machined 
to  the  proper  size  and  shape.    The  hook  A  is  forged  from  the 
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Fig. — 9 — Rack  for  Storing    Iron   and   Steel   Stock. 
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same  material.  The  sheave  rests  on  the  side  B  while  in  use,  so 
that  the  pins  will  not  drop  out.  It  is  not  so  heavy  but  that  one 
man  can  easily  carry  it  anywhere  about  the  plant.  ' " 

'■_:■(:■/'■■'  '^.■■'■,'.  :.'.. :,.:.■:  moa  storage  rack. .;':•..•-■•,■   ■-:•/'■•':■■■,,.,'. 

The  storage  of  iron  and  steel  stock  is  quite  a  problem  in  many 
shops,  especially  where  a  large  variety  of  sizes  are  carried.  The 
rack  shown  in  Fig.  9  will  hold  56  different  sizes  of  iron.  The 
framework  is  made  of  oak  timbers  and  is  bolted  together  by 
%  in.  tic  rods.  The  tie  rods  have  pieces  of  a  1  in.  pipe  with  wash- 
ers slipped  over  them  as  they  are  passed  through  the  members 
of  the  framework.  The  pipes  keep  the  bar  iron  from  wearing 
the  rods.  Only  one  of  the  rods  is  shown  thus  covered  in  the 
drawing,  but  all  of  them  are  treated  in  the  same  way.  The 
proper  size  of  the  iron  should  be  stenciled  over  each  section,  and 
if  care  is  taken  in  keeping  the  stock  in  its  proper  place  it  will 
save  the  time  of  measuring.  If  the  rack  is  placed  outside  the 
shop  a  roof  should  be  built  over  it  to  protect  the  stock  from 
•rain  and  snow.  It  is  far  preferable,  however,  to  have  the  rack 
inside  of  the  shop.  ..;..-     ;  .:.-:  '■         .  ;  *         ..     : 


.J•:-;^:v^^. ;•;;;'/:     a  contrast       ,  '/'.. .;.  , 

The  superintendent  of  motive  power  was  busily  engaged  in 
cxplainitiji  a  (k-tail  of  tlio  shop  organization  as  we  stepped 
through  the  doorway  leading  to  the  machine  and  erecting  shop. 
Our  quiet  entrance  into  the  noisy  shop  undoubtedly  attracted 
very  little,  if  any,  attention  until  we  had  advanced  some  10  ft. 
or  more  into  it.  At  that  time,  however,  things  in  our  end  of 
the  big  shop  seemed  to  move  a  little  more  lively,  and  the  work- 
men began  to  work  at  a  faster  pace,  at  least  so  it  seemed  from 
the  actions  of  some  of  them  and  the  increased  noise  and  din 
of  the  shop.  .\l)i.vo  tlie  noise,  however,  could  he  heard  a  series 
of  low,  but  penetrating  whistles,  which  seemed  to  travel  down 
along  the  shop,  and  were  apparently  signals  announcing  the 
approach  of  one  in  authority.  A  visitor  does  not  like  to  be  dis- 
courteous enough  to  notice  such  things,  and  so  I  appt;ared  to 
be  busily  engaged  in  examining  the  finish  on  a  crank  pin  in  one 
of  the  driving  wheels.  However,  glancing  out  of  the  corner  of 
my  eye,  I  could  see  a  slight  flush  gradually  extending  over  the 
face  of  the  superintendent  of  motive  power. 

In  chatting  in  his  office  later  in  the  day  I  asked  permission  to 
take  some  photographs  in  the  tin  shop  and  to  describe  the  meth- 
ods which  were  in  use  in  that  shop.  The  foreman  seemed  to  be 
a  good  executive,  and,  with  one  of  his  assistants,  had  contrived 
some  very  ingenious  devices  which  greatly  facilitated  the  work 
and  reduced  the  cost  of  production. 

"No !''  said  the  superintendent  of  motive  power,  "you  cannot 
doit."    :";:...;;;.;..,v  :;,;,/>■  ;,     ; ;;  ;■  .■ ;..-:    :-:,^--:-y -■  ^■^■-::  :-:.'..■ -■^■ 

"That  seems  strange,"  T  said,  "for  you  have  such  a  splendid 
department,  and  the  man  in  charge  is  much  more  capable  than 
the  average  man  holding  the  same  position."      '..    i   i    ;'  -    V     • 

"That  is  just  why  I  don't  Vant  to  have  you  describe  it."'   :.— 

Almost  unconsciously,  I  gasped  out,  "Why?"  . 

"Because,  if  you  were  to  publish  a  description  of  John's  work 
he  would  get  the  big  head  and  would  want  more  money.  He 
would  become  dissatisfied  or  else  some  one  would  come  in  and 
offer  him  more  money,  and  we  would  either  have  to  raise  his 
salary  or  lose  him."  •'  /. 

■  The  scene  fs  tri  another  sliop  of  about  the  same  size  as  the 
one  in  which  the  above-mentioned  incident  took  place.  As  I 
entered  a  large  door  at  the  end  of  the  machine  and  erecting 
shop  I  was  immediately  impressed  with  the  fact  that  the  work 
seemed  to  be  carried  on  at  a  good  lively  pace.  I  was  unaccom- 
panied by  any  of  the  mechanical  department  officials,  and  the 
men  seemed  to  pay  no  attention  to  my  presence.  Every  depart- 
ment in  the  large  plant  seemed  to  be  operated  to  its  full  ca- 
pacity.   There  was  no  confusion  on  the  part  of  the  workmen  and 


no  loafing  was  apparent.  I  learned  afterwards  that  the  output  oT 
the  shop  was  surprisingly  large  considering  its  size. 
•  Naturally  I  was  interested  in  meeting  and  studying  the  shoj 
superintendent  in  charge,  especially  since  the  whole  attitude  oi 
the  men  was  so  entirely  different  from  the  shop  which  I  pre- 
viously visited.  One  of  the  first  things  that  he  said  when  I  mei 
him  was: 

"If  you  have  your  camera  with  you,  be  sure  and  make  good 
use  of  it  in  our  blacksmith  shop.  The  foreman  and  his  assist- 
ant are  doing  splendid  work,  and  you  will  not  only  secure  a 
splendid  article  for  your  readers,  but  our  foremen  will  be  in- 
spired to  greater  efforts  when  they  see  that  the^r  work  if 
appreciated,  not  only  by  those  of  us  to  whom  they  report,  but 
by  the  railways  at  large."  >,.'"     ..-  •■■'./; 

The  shop  superintendent  then  drew  attention  to  some  of  the 
more  important  things  which  were  being  accomplished  in  n 
number  of  the  other  departments,  and  gave  much  active  assist 
ance  in  helping  to  get  his  foremen  interested  in  furnishing  all 
the  details  about  the  way  in  which  the  various  classes  of  work 
were  being  handled. 
.■■■■v--">.   :■:•■•■'■;   .■•^:->  :■••".-*!.■     *         *       -r;.   _■.■■..  '■...,, 

The  contrast  between  the  two  shops  was  so  great  that  it 
prompted  investigation  into  the  comparative  output.  It  was 
found  that  the  second  shop  turned  out  a  considerably  larger 
amount  of  work  with  a  much  smaller  number  of  men.  How  is 
your  shop  or  your  department  being  managed,  and  are  you 
cultivating  or  killing  the  best  efforts  of  the  men  under  you? 


NEW  DESIGN  OF  PISTON 


The  accompanying  illustration  shows  a  suggestion  for  fitting 
the  piston  rod  into  the  piston  head.  The  object  is  to  eliminate 
the  use  of  follower  bolts  and  piston  rod  nuts,  because  of  the 
difficulties  in  maintaining  them,  and  at  the  same  time  construct 
a  piston  at  a  less  cost.  When  tlie  pressure  is  on  the  rear  side 
of  the  piston  it  pulls  directly  against  the  taper  on  the  rod  and 
when  the  pressure  is  on  the  front  side  a  portion  of  it  acts  on 
the  piston  head  and  the  remainder  on  the  steel  disc,  or  follower 
plate.  When  assembling  the  piston  the  piston  head  may  be  heated 
and  shrunk  on  to  the  taper  of  the  rod.  When  applying  the 
disc  head,  rivets  should  be  inserted  so  that  when  they  cool  they 
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Suggestions  for   Connecting   Piston    Rods  to   Pistons.         ,    " 

will  pull  the  plate  tightly  against  the  slioulder  of  the  rod,  as  shown 
in  Fig.  1,  or  against  the  end  of  the  piston,  rod,  as  shown  in 
Fig.  2.  When  this  disc  is  fastened  in  place  it  is  to  be  caulked 
down  against  the  piston  head,  so  as  to  make  a  non-pressure 
space  between  the  follower  plate  and  the  head.  When  steam  is 
admitted  in  the  front  end  of  the  cylinder  the  pressure  will  be 
transmitted  directly  to  the  end  of  the  piston  rod  through  the 
follower  plate,  or,  in  the  case  of  the  extension  rod,  against  the 
shoulder  on  the  rod.  This  design  has  not  been  put  in  practical 
use,  and  J.  E.  Osmer,  master  mechanic,  Chicago  &  North  West- 
ern, Boone,  Iowa,  to  whom  we  are  indebted  for  this  article, 
would  be  glad  to  have  any  criticisms  or  comments  on  the  ar- 
rangement. 


•.■-. "  I. 


»;  ':.i-'    :■:•:  v- 


J> 


1- . 


January,  1912; 


'^C -1  ■    AMERICAN    ENGINEER- 


HANDLING  APPRENTICES.* 


;v  V         uV     :'■■■-■       BY  WILLIAM  G.REYER.'    -  ■  ■ 

General  Foreman,  Nashville,  Chattanooga  &  St.  Louis,  Nashville,  Tenn. 

An  apprentice  should  be  taken  on  probation  for  three  months 
and  at  the  end  of  that  time,  if  he  shows  the  requisite  qualifications, 
should  be  accepted.  In  case  he  does  not,  he  should  not  be  ac- 
cepted under  any  consideration.  In  nine  cases  out  of  ten  the  boy 
that  makes  the  best  mechanic  is  the  one  who  has  nothing  but 
his  own  energy  and  nerve  to  push  him  along.  In  selecting  ap- 
prentices take  the  one  with  the  quick  step,  the  one  who  looks 
you  in  the  face  and  whose  bright  eye  tells  you  that  he  will 
make  good.  He  may  be  a  little  hard  to  handle  at  first,  but  show 
him  you  have  his  interests  at  heart  and  that  the  pranks  he  is 
playing,  which  are  constantly  getting  him  into  trouble,  must  be 
stopped  while  he  is  in  the  shop.  Get  close  to  him;  show  him 
you  are  his  friend  and  in  the  end  he  will  go  his  length  for  you 
and  you  will  find  he  will  make  a  first-class  mechanic.  Let 
your  apprentice  boys  feel  they  may  come  to  you  at  anjf  time 
for  advice,  not  only  about  the  work  but  with  any  trouble  they 
may  have.  Try  to  gain  their  confidence,  but  be  firm  with  them, 
letting  them  understand  that  the  shop  rules  must  be  obeyed. 
At  the  same  time  do  not  let  the  boy  feel  as  though  he  was 
going  up  against  an  iceberg  whenever  he  approaches  you.  Have 
.  a  pleasant  word  for  all  of  them. 

By  studying  each  boy's  disposition,  you  will  soon  be  able  to 
handle  him  to  advantage.  Should  a  boy  be  brought  to  you 
for  a  reprimand,  point  out  his  error ;  show  him  how  important 
it  is  to  start  right  and  that  he  is  forming  habits  which  will  re- 
main with  him  through  life.  Show  him  that  you  are  interested 
in  his  welfare  and  that  to  make  a  success  in  life  he  must  adhere 
strictly  to  the  truth  and  familiarize  himself  with  every  detail  of 
his  trade.  He  must  also  be  energetic,  at  all  times  striving  to  do 
his  work  in  a  first-cIass  manner.  The  boy  that  works  to  just 
make  a  day's  pay,  or  the  boy  that  thinks  he  knows  more  than 
the  instructors,  had  better  be  excluded  from  the  shop.  If  he 
listens  to  what  the  instructor  tells  him  and  makes  a  study  of 
his  work,  he  will  find  that  some  day  his  superior  officers  will 
want  to  place  him  in  a  responsible  position. 

Impress  upon  your  apprentices  the  importance  of  study,  trying 
to  get  them  interested  in  drawing  and  mathematics.  Point  out 
that  if  they  wish  to  hold  any  position  of  importance  they  must 
not  only  be  masters  of  their  trade,  but  must  know  how  to  make 
calculations  and  read  drawings.  They  must  also  be  able  to  control 
themselves.  This  sounds  simple  enough,  but  there  are  many  men 
who  have  found  the  lack,  of  self-control  to  be  a  stumbling  block. 
Make  each  apprentice  feel  that  you  are  looking  to  him  to  help 
raise  the  standard  of  your  apprentice  course.  Pat  him  on  the 
back  once  in  a  while,  telling  him  j-ou  appreciate  what  he  is  doing. 
Stop  the  habit  of  having  a  grouch.  A  pleasant  word  and  a 
smile  will  go  farther  in  one  day  than  all  the  cussing  you  can 
do  in  a  week. 

Mechanics  and  Handy  Men. — In  handling  the  men  make  a 
study  of  each  one.  Some  you  will  find  more  adapted  to  one 
class  of  work,  while  others-  are  all  right  wherever  you  put  them. 
If  a  man  is  kept  on  the  kind  of  work  he  takes  the  most  pride 
in  doing,  he  will  soon  be  setting  a  pace  for  the  other  fellow  to 
follow.  Some  men  may  as  well  be  discharged  at  once  for  doing 
poor  work  or  for  violating  the  shop  rules,  while  others,  if  3'ou 
take  the  matter  up  with  them  in  the  proper  spirit,  and  if  they 
have  any  consideration  of  the  company's  interests^  will  endeavor 
to  improve  and  strive  to  increase  the  shop  output.  Let  each 
one  know  that  you  are  his  frjend,  but  that  he  must  do  his  part 
or  you  cannot  hold  him.  It  is  important  that  the  men  be  made 
as  comfortable  as  possible.  If  the  shop  is  kept  in  a  good  san- 
itary condition,  and  is  provided  with  lockers  and  the  necessary 
tools,  you  will  find  that  the  men  will  be  better  satisfied,  and  when 

•Entered  in  the  Railway  Age  Gazette  competition  on  the  Instruction  of 
Workmen  and  Apprentices,  which  closed  April   15,   1911. 


they  are  satisfied  they  will  do  more  work.     Let  tlie  men  know',;' 
you  have  a  system  and  make  them  work  by  it.     If  they  are  al-    :'' 
lowed   to   do   a   job   any   old   ^ay  the   shop   force   will   become    ' 
demoralized,  the  standard  will  be  lowered,  and  the  output  will  '•.• 
decrease.  "  '■'■■ 

Handy  men  are  started  in  the  erecting  shop  stripping  engines, 
and  are  soon  able  to  help  the  machinists.    After  some  experience      ' 
they  will  be  able  to  do  such  work  as  reaming  holes,  tightening  .  .; 
steam  chests,  applying  cylinder  heads,  grinding  steam  pipe  rings  J.  V 
and  applying  steam  pipes.     A  foreman  must  be  governed  by  the  '<■. 
class  of  men  and  boys  under  him ;  he  cannot  use  the  same  meth- 
ods when  handling  foreigners  as  lie  would  with  American  work-     '  • 
men.     Study  the  class  of  men  that  wof^  lor  you  and  treat  them 
as  you  would  like  to  be  treated. 


QUICK  RETURN  CRANK  SHAPER  MOTION 


A  criticism  of  the  value  of  the  quick  return  mechanism  of 
the  Stockbridge  shape  appeared  in  the  November,  1911,  issue  of 
the  Aincricaii  Engineer  and  Railroad  Journal.  In  replying  to 
this,  the  Stockbridge  Machine  Company,  Worcester,  Mass.,  has 
pres^ented  the  following  statement:/.';    •"     '-''•   '.:.'■"    •:...•■■': 

"The  writer  of  the  criticism  of  bur  stiaper  says  of  ttie  shape 
which  he  advocates :  'We  use  the  simple  form  of  quick-return 
mechanism.  Fig.  1.'  The  simple  quick-return  referred  to  is 
actually  only  a  small  increase  in  the  return  stroke  due  to  the 


^ 


Fig.  1 — Simple  Quick  Return  Mechanism.     [       .-rV   '. 'i^i.- 

inclined  position  of  the  rocker  arm  when  the  shaper  is  on  It*    ' 
longest  strokes.     As  the  length  of  stroke  is  shortened,  this  in-    ' 
creased  speed  of  return  is  cut  down  very  rapidly  as  the  rocker   ■ 
arm  approaches  more  nearly  a  vertical  position.     The  quick  re-  .■- 
turn  of  a  regular  crank  shaper  when  on  a  stroke  less  than  one-  ••:". 
half  its  full  length  stroke  is  so  small  that  for  all  practical  pur-    '• 
poses   it    may  be    neglected.     An    actual   quick-return    motion, 
however,  is  of  the  greatest  value  on  the  shorter  strokes.     The 
Stockbridge  two  piece  crank  motion'  maintains  this  quick-retura . 
even  down  to  a  1-in.  stroke.  ^ l.''-r.''.,--  :'-''^-^--\'  .■''-■  ^: 

"Attention  is  directed  to  the  fact  that  in  the  regular  crank 
shaper  there  is  only  one  bearing  surface  for  the  bull  gear.    Com- 
pare the  unsupported  gear.  Fig.  1,  with  the  construction  shown  ir»  :-' 
Figs.  2  and  3,  where  it  will  be  noted  that  the  gear  is  given  a  bear-  - 
ing  on  its  periphery.    With  this  construction  all  strain  and  the   • 
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Cutting 

Regulai 

Length 

Feed 

speed. 

Stockbridge 

crank. 

of  Cut. 

per  Cut. 

Feet  per 

two  piece  crank. 

Horse 

lu. 

In. 

minute. 

Horse  power. 

power. 

■■.ta^-";^- 

•••  0.0294 

15  ' 

2.10 

3.08 

l2:-f.: 

•  ■     0.0J94 

17 

2.68 

3.35 

•:-'12-V-    ■■ 

'•       0.0294 

25    ■■ 

3.22 

3,62 

U  -'■:■ 

••     0.0294 

30 

4.02 

4.16 

consequent  friction  is  taken  off  of  the  crank  hub,  and  it  is  prac- 
tically free  from  wear.  The  advantage  of  our  construction  over 
that  shown  in  Tig.  1,  with  the  small  diameter  hub  compared 
with  diameter  of  gear,  is  too  evident  to  need  comment.  The 
amount  of  friction  in  this  connection  can  only  be  determined  by 
tests.  The  question  of  the  number  of  bearings  does  not  seem 
to  be  so  important  a  factor  in  friction  as  the  rigidity  of  tlfc 
par^  and  the  way  in  which  they  are  supported  against  cramp- 
ing. The  friction  of  stiff,  free  running  parts  is  a  small  matter 
compared  to  the  friction  troubles  due  to  too  much  over-hang  or 
to  any  other  defect  in  design  that  allows  spring  or  cramping. 
Our  main  bearing  support  for  the  bull  gear,  Figs.  2  and  3,  elim- 
inates all  possibility  of  spring  or  cramping. 

"In  the  following  table  are  given  the  results  of  some  tests 
made  by  H.  P.  Fairfield  of  the  Worcester  Polytechnic  Institute. 
To  make  a  fair  comparison  every  condition  must  be  identically 
the  same  and  Mr.  Fairfield  in  his  tests  made  use  of  the  same 
machine,  turning  it  into  a  regular  crank  shapcr,  by  simply  bolt- 
ing the  crank  and  the  gear  together,  eliminating  all  the  parts 
whicU  made  up  the  two  piece  crank. 


Depth 

of  Cut. 

la. 


"In  the  first  place,  tests  were  made  with  the  two  piece  crank 
and  about  25  readings  were  made  for  each  test,  and  an  average 
taken;  then  the  gear  and  the  crank  of  the  same  shapcr  were 
bolted  together,  making  a  regular  crank  shaper.  In  other 
■  words,  in  the  latter  test  the  friction  of  the  sliding  blocks  and 
the  extra  bearing  surfaces  of  the  two  piece  crank  shaper  were 
eliminated.  These  tests  prove  beyond  doubt  that  if  there  is  any 
added  friction  because  of  the  two  piece  crank  parts  it  is  more 
than  made  up  by  the  gain  of  power  through  the  use  of  the  two 
piece  crank. 

'The  parts  which  are  actually  required  to  make  up  the 
two  piece  crank  are  (Fig.  4)  the  eccentric  C,  eccentric  ring 
E,  two  blocks  A  and  B,  gear  F,  and  crank  G.  One  of  these 
parts,  the  gear  F,  is,  of  course,  used  in  both  constructions. 
From  Fig.  2  it  will  be  noted  that  the  assembled  parts  are  just 
as  compact  as  a  regular  crank.  The  e.xtra  parts  used  are  not 
numerous  or  complex,  and  we  know  that  the  advantages  ob- 
tained are  altogether  out  of  proportion  to  the  disadvantages  due 
to  the  cost  of  the  few  extra  parts  required.  ■■:>:.;■. 

"That  it  does  produce  the  results  claimed,  your  correspondent 
freely  admits ;  however,  the  motion  does  not  seem  to  be  fully 
understood  by  him  judging  from  further  remarks  in  regard  to 
the  accelerated  motion  of  the  Powell  planer.  He  draws  the  in- 
ference that  if  the  accelerated  motion  of  the  Powell  planer  is 
an  advantage,  then  the  even  cutting  speed  which  we  get  is  not. 
A  study  of  the  velocity  curve  in  the  October  issue  of  the  Ameri- 
can Engineer  and  Railroad  Journal,  page  416,  will  show  that 
what  we  accomplish  is  practically  what  Mr.  Powell  accomplishes 
in  his  accelerated  motion.  The  velocity  starting  at  zero  in- 
creases gradually,  but  does  not  come  up  to  full  speed,  on  the 
length  of  stroke  shown,  until  it  has  traveled  about  2  in.,  and  as 
^  in.  is  all  that  is  required  for  tool  clearance,  it  will  be  seen 
that  the  tool  strikes  into  the  work  at  a  slow  speed,  comes  up 
to  its  maximum  and  maintains  that  speed  until  it  reaches  nearly 
the  end  of  the  stroke  where  it  drops  off  gradually,  accomplish- 
ing practically  what  the  Powell  motion  does  on  a  planer. 
'-  "Your  correspondent  states:  If  the  quick-return  is  so  impor- 
tant, why  the  variable  speed  planer  with  the  constant  return? 
The  comparison  is  misleading  and  hardly  fair.  In  the  construc- 
tion of  the  planer  the  thing  that  has  been  worrying  designers 
is  to  get  a  number  of  forward  or  cutting  speeds.  The  shaper 
already  has  the  varying  forward  speeds.  The  constant  speed 
return  of  the  planer  is  the  maximum  speed  at  which  the  table 
can  be  returned.    This  is  just  what  we  are  aiming  at  in  our 


two  piece  crank  motion,  to  return  the  ram  at  the  fastest  possi- 
ble speed  at  which  it  can  be  returned,  returning  it  as  near  a  con- 
stant speed  as  possible.  It  makes  no  difference  whether  the 
stroke  is  2  in.  or  24  in.,  the  Stockbridge  crank  motion  maintains 
a  uniform  speed  of  return. 

As  an  illustration  of  how  much  work  can  be  produced  in  a 
given  time  and  at  what  expenditure  of  power  under  the  different 
conditions  given  by  the  simple  crank  motion  and  the  Stock- 
bridge,  the  following  is  offered :  Consider  a  24  in.  shaper  on  an 
8  in.  stroke,  40  strokes  per  minute.  The  regular  crank  shaper 
on  this  length  stroke  would  have  no  quick  return ;  with  the 
Stockbridge  two  piece  crank  there  is  a  return  ratio  of,  say,  2:1 
(actually  a  little  more).     Each  complete  revolution  of  the  gear 


Fig.   2 — Bull    Ring. 


Fig.   3— Bull    Ring. 


Fig.  4 — Two-Piece  Crank. 


then  takes  1J<2  sec.  The  regular  crank  uses  }i  sec.  on  the  cutting 
stroke  and  }i  sec.  on  the  return  stroke  for  each  revolution  of 
the  gear.  The  Stockbridge  uses  1  sec.  on  the  cutting  stroke  and 
Yi  sec.  on  the  return  stroke  for  each  revolution  of  the  gear. 
The   rate  of  regular  crank  tool  movement  over  the  work  per 

4 
second  equals  8  x  —  =  10  2-3  in. ;  and  the  cutting  speed  equals 

32    60     '•  ■■'•"■"■ ■"■^■^;■^^./:;-''';^■•^.:^^''•-■: -!■■'?': 

— -X —  =  53  1-3  ft.  per  minute.    .'■"'■■'''.■■■■••■  ''■■'i  .'',■_:  .^'r^'-'^-  '■'':',  '^'^ 

3       12  ,'^^-■^v■-^^■■^■::-■:;■Cvi;:■^(;-^^^  .y^^ 

"The   rate   of   Stockbridge  tool   movenftent  over  the  work  per 

60 
second  is  8  in.,  and  the  cutting  speed  is  8  X  —  =  40  ft.  per  minute. 

12 
"Then,  if  at  a  given  cut  and  feed  the  cutting  tool  will  stand 
531-3  ft.  per  minute  on  an  8  in.  stroke  with  the  regular  crank 
shaper,  with  no  quick  return,  one  of  three  gains  can  be  made 
with  the  Stockbridge  shaper  on  the  basis  of  the  figures  above. 
First,  the  length  of  the  stroke  can  be  increased  to  102-3  in.  and 
still  maintain  the  same  cutting  speed.  Second,  the  number  of 
cutting  strokes  per  minute  can  be  increased  to  53 1-3  and  still 
maintain  the  same  cutting  speed.  Third,  a  larger  cut  or  feed 
can  be  used  (more  stock  removed)  and  still  maintain  the  same 
number  of  strokes  of  the  ram  with  no  more  power  used."     V- 


General  News  Section 
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The  number  of  emigrants  arriving  at  the  port  of  New  York 
during  the  present  year  is  expected  to  total  not  over  800,000,  prob- 
ably 30  per  cent,  less  than  the  number  arriving  in  1910.       !  .,    \. 

The  number  of  miles  of  new  main  line  built  in  United  States 
during  1911,  according  to  the  Railway  Age  Gazette,  was  3,066,  as 
compared   to  4,122  for   1910.     This   is  the   smallest   figure   since 
■  1897,  when  2,109  miles  was  added. 

The  Canadian  Pacific  has  decided  to  adopt  oil  as  a  fuel  on  its 
line  through  the  Rocky  mountains  between  Kamloops  and  Field 
'  in  the  province  of  British   Columbia.     Arrangements   are  being 
..made  to  make  this  change  in  the  spring. 

After  mediation  by  the  United  States  Commissioner  of  Labor, 
Dr.  Charles  P.  Neil,  the  southern  lines  of  the  Queen  &  Crescent 
have  granted  an  increase  of  wages  to  locomotive  enginemen  of 
approximately  10  per  cent,  for  passenger  runners  and  7  per  cent, 
for  freight. 

The  Pennsylvania  Company  has  agreed  to  a  rule  promul- 
gated by  the  state  railway  commission  of  Indiana  that  when 
a  conductor  or  engineman  has  to  run  over  a  division  which 
he  has  not  traversed  for  60  days,  he  shall  make  a  trip  of  in- 
spection over  the  division  before  taking  charge  of  a  train  or 
engine.     ■:..;;  i' ■-;,^^-•.  .>,;.  v.  .••'■;  :.■>/    ":   '".:.:■':    ^v  •■■■■j"/ '    ■<■:  -i^v-v^.^  ■; .  v 

The  shops  of  the  Reid  Newfoundland  Company,  at  St.  Johns, 
N.  F.,  have  turned  out  complete  a  new  locomotive,  complete  pas- 
senger equipment,  and  two  first-class  sleeping  cars.  It  is  the 
company's  intention  to  continue  building  its  own  engines  and 
cars.  This  was  the  first  engine  built  in  that  colony  and  was 
turned  out  on  September  2. 

^  E.  A.  Miller,  superintendent  of  motive  power  of  the  Nickel 
.  Plate,  has  been  elected  president  of  the  Veteran  Association  of 
'■  that  road.  A  veteran  is  one  who  has  been  in  the  service  of  the 
road  25  years.  The  oldest  can  have  served  only  a  little  longer 
than  that,  as  the  road  has  been  in  operation  only  twenty-nine 
-years.     It  now  has  over  300  members. 

The  Pennsylvania  Lines  have  recently  built  10  all-steel  dining, 
cars  at  the  Altoona  sho^js.  which  are  to  be  used  on  the  Penn- 

;  sylvania  Special,  the  Manhattan  Limited  and  other  expresses 
between  Chicago  and  Pittsburgh.  Platforms  and  vestibules  have 
been  omitted  in  these  cars,  allowing  room  for  a  larger  kitchen 

'  and  for  36  seats  insf^ad  of  the  usual  30.     :■•-'''■..■  ■'<;:'"^":- 


Nine  locomotives  were  destroyed  at  Houlton,  Me.,  December 

■.•>,. 20,  in  a  fire  which  burned  the  engine  house  of  the  Bangor  & 

(>  • ...  Aroostook.    Five  locomotives  were  removed  before  the  flames 

;:';v.'s  made   it   impossible   to   enter   the   structure.     The   blaze    started 

.  7:  from   an   unknown   cause   in   a   small   office   connected   with   the 

engine  house,  and  both  buildings  were  destroyed.  -. ; ;;; 

The  State  Tax  Board  of  Indiana,  having  taxed  refrigerator 
and  other  cars  which  pass  through  the  state,  but  which  are 
owned  by  shippers  in  other  states,  has  encountered  the  usual 
remonstrances  from  the  owners.  Investigating  the  conditions  of 
one  Illinois  concern,  the  Board  finds  that  while  the  length  of  the 
railways  owned  by  this  car  owner  is  only  7,850  ft.,  the  cars 
owned  by  it  aggregate  a  length  of  15,750  ft. 

•  On  Saturday,  December  9,  the  Los  Angeles  Limited  on  the 
Union  Pacific  was  run  from  North  Platte,  Neb.,  to  Omaha,  291 
miles,  in  300  minutes.  The  train  arrived  in  North  Platte  three 
hours  late,  and  the  fast  run  was  made  that  a  sick  woman  might 
reach  a  hospital  in  time  for  a  surgical  operation.  Five  stops 
averaging  6  minutes  each  were  made.  Deducting  this  time 
from  300  minutes,  the  running  time  was  270  minutes. 


All  records  for  excessive  rainfall  for  short  periods  on  the  ' 
Isthmus  of  Panama  were  broken  at  Porto  Bello  on  the  night  of  .- 
November  28-29,  when  2.46  in.  of  rain  fell  in  3  minutes,  be-  > 
tween  2 :07  and  2:10  a.  m.  The  highest  previous  records  of  r 
excessive  rainfall  were  0.75  in.  in  5  minutes  at  Rio  Grande  ia  !;: 
July,  1908,  and  1.24  in.  in  10  minutes  at  Balboa  in  August,  1908.  , 
The  total  rainfall  in  the  shower  at  Porto  Bello  was  7.60  in.  '■. 

The  number  of  locomotives  ordered  during  1911,  according  to  '-'' 
the  Railway  Age  Gazette,  was  2,850.  That  paper  began  keeping-  y 
this  record  in  1901,  and  this  is  the  smallest  number  ordered  in 
any  year  since  then,  except  1904  and  1908.  The  number  of  pas-  : 
senger  cars  ordered  was  2,623,  which  has  been  exceeded  in  6  of  ':_ 
the  10  years,  since  and  including  1901.  The  number  of  freight  V 
cars  ordered  in  1911  was  133,117,  which  is  the  smallest  nam-  '; 
ber^ordered  in  any  year  since  1901,  except  1903  and  1908w'.:. ';.;,.'  : 

Statistics   compiled   by   the  Railway  Age   Gazette   show   that '  . 
the  number  of  cars  and  locomotives  actually  built  during   1911  •. 
was  smaller  than  the  average  for  the  past  ten  or  twelve  years,  — 
and  in  the  case  of  freight  cars  was  actually  less  than  for  any  \ 
year  during  which  that  paper  has  made  these  compilations.     It  •• 
has  received  reports  from  the  principal  car  and  locomotive  build- 
ers in  the  United  States  and  Canada,  and  its  investigation  indi- 
cates that  the  total  number  of  freight  cars  built  during  1911  was  - 
72,161 ;  passenger  cars,  4,246,  and  locomotives,  3,530.    The  figures 
for  1910  were:    Freight  cars,  180,945;  passenger  cars,  4,412;  and 
locomotives,  4,755.  ,?;■  "  ':■-'_.;■...■'.■'.■'    ^     :-/rl'^  -;•;'■■  ;-■••"■' 

The  number  of  passenger  trains   run   on   the   steam   railwajrs  . 
of  the  state  of  New  York  for  the  month  of  October  was  63,265, 
according  to  the  report  of  the  Public  Service  Commission.     Of 
this  number  84  per  cent,  were  on  time  at  the  division  terminals. 
The  average  delay  for  each  late  train  w^as  23.8.  minutes,  and  the  '^^ 
average  delay  for  each  train  run  was  3.7  minutes.     The  principal   - 
causes   of  delays  were :   Waiting   for  trains   on  other   divisions*.;' 
35.0  per  cent. ;.  waiting  for  train  connections  with  other  railways,  r 
14.2  per  cent.;  train  work  a«t- stations,  13.0  per  cent;  trains  ahead,  . 
7.7  per  cent.;  engine  failures,  6.2  per  cent;  meeting  and  passing 
trains,  6.0  per  cent.;  wrecks,  4.7  per  cent. 


INCREASING    SAFETY 

R.  C.  Richards,  general  claim  agent  and  chairman  of  the  Cen-  ! 
tral   Safety   Committee   of  the   Chicago  &   North   Western,   dc-  :;" 
scribed  the  organization  and  operation  of  the  safety  committee  v 
system,  as  w-orked  out  on  the  North  Western  during  the  past 
year,   in    an   address   before    the    Industrial.  Safety   Conference. 
He  said  in  part:  >:'."'.;•{;■,■?-■■:"  ''-. 

"There  are  now  about  500  officers  and  men  serving  on  these^  •. 
safety  committees,   and  if  Benjamin  Franklin's   old   saying  that 
the  eyes  of  the  master  can  do  more  work  than  both  of  his  hands 
is  true,  surely  500  pairs  of  eyes  trained  to  look  for  defective  * 
conditions  and  practices  can  do  more  work  than  the  eyes  of  one 
person,  and  from  the  results  that  have  been  attained  for  the  last 
eleven  months  (during  which  time  the  earnings  of  the  company 
decreased  less  than  2  per  cent.)  this  effort  to  bring  about  greater   - 
safety  shows  a  wonderful  improvement  in  matter  of  cleaning  up 
yards,  station  platforms,  shops  and  engine  houses  of  obstructions, 
cleaning  windows,  putting  up  railings  at  dangerous  places,  and 
covering  gearing  of  machines,  which  has  not  only  brought  about 
greater  safety  of  operation,  but  also  more  efficient  operation,  and 
we  also  show  the  following  reductions  in  our  accident  record :     ■  : 
-■>    •.■.■".••.;     47      per  cent,  in  trainmen   killed.  ?.'•;■   ■■   i  ..."'_ 

■  :■■  ..  '         '.'     40.8  per  cent,  in  trainmen  injured.  ■.' J.h'      .'  \ 

. .•;.■..•■,■.    ..•       30  7  pgr  cent,  in  switchmen   killed.  _'.  ,■  •■.'.'•' 

18.5  per  cent,  in  switchmen  injured.  •.-'•■  ••v-'-Vi":' 

.;;.■-■.  -;~''.  50       per  cent,  in  stationmen   killed.  VJ.  '  -  .    ^' '-^    ■.".,'''. 

•.-.■'■•■-■  •'.•!•  .  10.5  per  cent,  in  stationmen  injured.  '■'•■.    V--''    "l  • 

"'■■.■.;•-;■'■_  32      per  cent,  in  trackmen  injured.  ,    .  ^'.  •"..■/'<'■"'•  ; 

. .:  .;     ^:  '■-;  34      per  cent,  in  bridgemen   killed.     ■  V  ''•■<■     '''^j  "     r---  '•'    ".'-t 
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•    .  '  :  •  11.4  per  cent,  in  shop  and  roundhouse  men  injured. 

•  -  ■•'  85      per  cent,  in  car  repairers  and  inspectors  killed. 

.;:■,■.;:•.  70       per  cent,   in   passengers   killed. 

.;■■•'.       10      per  cent,  in  passengers  injured.  -■ 

:     '  .  .  •■•  Total   reduction  of         17  employees    killed.  : 

Total   reduction   of  3,144  employees  injured. 

The  same  safety  organization  as  that  adopted  by  the  North 
Western  has  since  been  put  into  effect  on  the  Delaware,  Lacka- 
wanna &  Western,  the  Elgin,  Joliet  &  Eastern,  the  Baltimore  & 
Ohio,  and  the  Frisco  system. 


LOCOMOTIVE    PERFORMANCE    SHEET 

Included  in  the  papers  for  the  fourth  annual  convention  of 
the  International  Railway  Fuel  Association  will  be  one  on  a 
Standard  Locomotive  Fuel  •  Performance  Sheet,  by  Robert 
Collett,  superintendent  locomotive  fuel  service,  Frisco  Lines, 
Springfield,  ^lo.  In  order  to  facilitate  preparation  of  this  paper, 
Mr.  Collett  has  sent  out  a  circular  requesting  answers  to  the  fol- 
lowing questions  :  Does  your  company  make  up  a  fuel  performance 
sheet?  If  so,  what  is  the  nature  of  it— daily  or  monthly,  or 
both?  If  a  performance  sheet  is  kept,  is  it  an  individual  engine 
or  engineer's  record  of  fuel  consumed?  Which  of  the  two 
methods  do  you  prefer  and  should  it  in  your  opinion  be  a  daily 
or  monthly  record?  Give  reasons.  What  is  your  opinion  with 
reference  to  separating  charges  for  fuel  used  at  terminals  from 
that  used  on  the  trip?  What  methods  are  used  to  interest  engine- 
men  in  their  fuel  performance?  Please  give  your  opinion  or 
experience  with  weighing  devices  and  coal  chutes  and  whether 
or  not  you  consider  it  advisable  to  incur  the  expense  of  instaUing 
scales  at  mechanical  chutes  and  incurring  the  extra  help  needed 
at  mechanical  chutes.  What  metiiods  do  you  recommend  for 
taking  care  of  the  shortage  between  coal  chute  mcaswrements  and 
billed  weigiits?        :*■.•.,     v-  '''■  v'-,  ■ /'   •" .  .■•■,■.;•.       .■■ 


^      r-'v      MEETINGS    AND     CONVENTIONS 

The  nineteenth  annual  convention  of  the  Air  Brake  Associa- 
tion will  be  held  at  Richmond,  Va.,  May  7-10,  1912. 

It  has  been  decided  to  hold  the  9th  annual  meeting  of  the 
Railway  Storekeepers'  Association  at  Buffalo,  N.  Y.,  on  May 
20,  21  and  22,  1912.  In  adcjition  to  the  committee  on  recom- 
mended practices,  committees  have  been  appointed  on  piece  work, 
scrap  classification,  accounting,  uniform  grading  and  inspection 
of  lumber,  standard  grain  doors,  stationery,  standardization  of 
tin  ware  and  membership. 

At  a  meeting  of  the  executive  committee  of  the  International 
Railway  General  Foremen's  Association  which  was  held  in  Chi- 
cago, Deceinber  18,  it  was  decided  to  hold  the  next  annual  con- 
vention July  23,  24,  25  and  26,  1912.  The  following  subjects 
will  be  discussed:  How  Can  Shop  Foreinen  Best  Promote  Shop 
Efficiency ;  Shop  Supervision  and  Local  Conditions ;  Shop  Special- 
ization, Tools  and  Work ;  Engine  House  Efficiency ;  Reclaiming 
Scrap  Material,  and  The  Relation  of  Tests  to  Shop  Efficiency. 

At  the  Xovcmber  meeting  of  the  Western  Canada  Railway 
Club,  A.  A.  Hopkirk,  shop  engineer  of  the  Canadian  Northern 
at  Winnipeg,  presented  a  paper  in  which  he  clearly  pointed  out 
the  fact  that  most  railway  shops  do  not  begin  to  obtain  the  full 
benefits  of  high  speed  tool  steel.     Many  of  the  reasons  for  this 


condition  are  controllable  and  correctable.  Mr.  Hopkirk  devot- 
ed most  of  his  attention  to  the  proper  methods  of  forging  the 
tools  and  the  proper  shapes  to  which  they  should  be  ground. 
With  the  properly  formed  tool  in  use  on  a  machine  of  sufficient 
strength  and  rigidity,  it  was  stated  that  locomotive  driving  axles 
could  be  turned  at  a  cutting  speed  of  63  ft.  per  minute  with  a 
J4  in-  depth  of  cut  and  %  in.  feed. 

At  the  November  meeting  of  the  Central  Railway  Club,  F.  M. 
Whyte  drew  attention  to  the  problem  of  determining  the  best 
mediums  for  furnishing  instructions  and  information  and  the 
best  method  of  distribution  to  the  various  members  of  large 
organizations.  His  ideas  on  the  phases  of  the  subject  discussed 
were  summarized  in  the  last  paragraph,  in  which  he  stated  that. 
the  adoption  of  standards  would  be  found  to  be  most  important 
as  a  beginning.  Circular  letters  are  a  convenient  medium,  but : 
they  should  be  revised  frequently  and  re-issued.  Traveling  rep- 
resentatives are  valuable,  but  they  should  be  teachers,  not  doers. 
In  the  discussion,  which  was  very  active  and  interesting,  one 
member  drew  attention  to  the  great  importance  of  having  in- 
structions cover  every  possible  detail,  so  that  the  man  receiving  ■ 
them  would  only  have  to  act  and  not  surmise  what  the  idea  of 
the  writer  might  have  been  or  to  ask  questions.  Along  this 
same  line  Mr.  Whyte,  in  his  closing  remarks,  drew  attention  to 
the  danger  of  the  man  preparing  the  instructions,  knowing  too 
much  on  the  subject  and  assuming  that  others  are  better  ac- 
quainted with  it  than  is  actually  the  case,  in  this  way  not  mak- 
ing the  instructions  sufficiently  clear.      ,.-  v! .  ..y-.  .■;.  ■ '^'■.\. :    ,'..  / 


The  follouine  list  gk-es  names  of  secretaries,   dates  of  next  or  regular  ■ 
meetings,  and  places  of  meeting  of  mechanical  associations. 
Air  Brake  Association. — F.  M.  Nellis,  S3  State  St.,  Boston,  Mass.;  annual. 

May  7-10,  Richmond,  Va. 
American  Railway  Master  Mechanics'  Assoc. — J.  W.  Taylor,  Old  Colony 

building,   Chicago.     Convention,  June   17-19,  Atlantic  City,   N.  J. 

American    Railway   Tool    Foremen's    Association. — M.    H.    Bray,    N.    Y., 
N.   H.  &  H.,  New  Haven,   Conn. 

American  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University  ' 
of    Pennsylvania,    Philadelphia,   Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W..  1. 
39th  St.,  New  York.         ,.  V';  _■<' 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  841  North  SOth  I '■ 
Court,  Chicago;   2d  Monday  in  Month,   Chicago. 

International   Railway  Fuel  Association. — D.    B.     Sebastian,     La    Salle 

St.  Station,  Chicago. 
International   Railway   General   Foremen's  Association. — L.   H.   Bryan,  •■' 

Brown    Marx   building,    Birmingham,    Ala.      Convention,    July    23-26, :'  ■ 

1912. 

International  Raiiroad  Master  Blacksmiths'  Association. — A.  L.  Wood-  ' 
worth,   Lima,   Ohio.   Convention,   August   15,   Chicago. 

Master  Boiler  Makers'  Association. — Harry  D.  Vought,  9S  Liberty  St,.:-,'- 
New  York;   annual  convention,   May   14-17,  Pittsburgh,  Pa.  ,••"'•. 

Master  Car  Builders'  Association. — J.  W.  Taylor,  Old  Colony  building^~- 
Chicago.     Annual  convention,  June   12-14,  Atlantic.  City,  N.  J. 

Master  Car  and  Locomotive  Painters'  Assoc,  of  U.   S.  and  Canada. — A... 

P.   Dane,   B.   &   M.,  Reading,  Mass.   Convention,  2d  week  in  September. 
Railway   Storekeepers'   Association. — J.    P.    Murphy,   Box   C,    Collinwood, 

Ohio.     Convention,  May  20-22.  BuflFalo,  N.  Y. 

Traveling  Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  &  H.  R., 
East   Buffalo,   N.   Y.,   .August,   1912. 
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AoDRiSS. 


Canadian  ...v*t>« 

Central 

New  England 

New  York 

Northern    

Pittsburgh    

Richmond    

S'th'n  &  S.  West'n 
St.  Louis 


Jan.     9    Transportation    

Jan.   11     Tonnage   Rating  of   Locomotives 

Jan.      9     Railway    Signaling    

Jan.   19    -Self-Propelled  Motor  Cars 

Jan.      6    Lubrication     

Jan.  26    ( )N-y-.\cetylene   Welding  and  Cutting. . 
Jan.   12     Relation  of  the  Technical  College  to  the 

Railroads   Prof.  L. 

Jan.   18    Superheaters    

Tan.   12    The   Telautograph;    Its  Uses  and   Possi- 
bilities     H.   J.   Woods B.   W.   Frauenthal 

Western     Jan.   16    Head  End  Electric  Train  Lighting C.  R.  Oilman jjos.  W.   Taylor... 


U.    E.    Gillen Fas.     Powell 

Prof.   E.   C.   Schmidt.   H.    D.   Vought.... 

J.    M.    Fitzgerald (!co.   H.   Frazier.. 

W.   R.  Potter II.   D.   Vought.... 

W.   W.  Breckenridge.  C   L.   Kennedy... 
J.   A.   Warfel J.   B.   Anderso.... 


S.  Randolph.  F.  O.  Robinson... 
K.  J.   Merrill 


•{   oni   13.  Windsor  Hotel,  Montreal. 
5    F  iberty   St.,   New   York. 
!()   Oliver   St.,   Boston,   Mass. 
5    I  iberty  St.,  New  York. 
01    Superior  St..  Duluth,  Minn. 
'■  i<;n    Station,    Pittsburgh,   Pa. 

^.  &  O.  Ry.,  Richmond.  Va.  .;' 

:i8  Grant  Bldg..  .Atlanta.  Ga.      ' '■' 

'■  io"    Station,  St.  Louis. 

'  0  (^Id   Colony   Bldg.,   Chicago. 
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Personals 

H.  Ellet  has  been  appointed  assistant  engine  house  foreman 
of  the  Rock  Island  Lines  at  Valley  Junction,  la. 

J.  F.  Sheehan  has  been  appointed,  master  mechanic  of  the 
Georgia  &  Florida,  with  ofifice  at  Douglas,  Ga.      "i':^---  .;;!-?'•.; 

Alfred  Burg  has  been  appointed  foreman  of  the  car  depart- 
ment of  the  Lake  Shore  &  Michigan  Southern  at  Buffalo,  N.  Y. 

John  Blackburn  has  been  appointed  foreman  of  the  machine 
shop  of  the  New  York  Central  &  Hudson  River  at  Depew,  N.  Y. 

L.  H.  Raymond  has  been  appointed  superintendent  of  shops 
of  the  New  York  Central  &  Hudson  River  at  Depew,  N.  Y. 

B.  F.  Stone  has  been  appointed  assistant  general  foreman  of 
the  New  York  Central  &  Hudson  River  at  the  Depew,  N.  Y., 
shops.    ;.•  .-■'■;)..■..■•  ■,;V,'/^'.  -.:..-.■--.■  ;.\;v- ,  ,.■;   ^y}-'.;  >.:■•:■■  :^■■.•.v'  i  '■■',■■ 

•  John  Parsons,  assistant  general  foreman  of  the  New  York  Cen- 
tral &  Hudson  River,  at  Depew,  N.  Y.,  has  been  promoted  to  gen- 
eral foreman.  "^ 

■  J.  Q.  Lalor  has  been  appointed  division  storekeeper  of  the 
Union  Pacific,  with  office  at  Denver,  Colo.,  succeeding  George 
Wheadon,  resigned.        ■,.,..,  ■      -   .,    /  ^•.'.  ;.•.':     v  •  . 

C.  B.  Gray,  assistant  general  foreman  of  the  Pitcairn,  Pa., 
shops  of  the  Pennsylvania  Railroad,  has  been  appointed  general 
foreman  at  Enola,  Pa. 

J.  M.  Henry,  ma,ster  mechanic  of  the  Pennsylvania  Railroad  at 
,  Olean,  N.  Y.,  shops,  has  been  appointed  master  mechanic  of  the 
West  Philadelphia  shops.-  ;    -       ...v- ;,••.-..  '■■.'■■■  •. 

W.  J.  RusLiNG,  general  foreman  of  the  Enola,  Pa.,  shops  of 
the  Pennsylvania  Railroad,  has  been  appointed  master  mechanic 
of  the  Elmira,  N.  Y.,  shops. 

C.  D.  Porter,  foreman  of  the  Park  shops  of  the  Pennsylvania 
Railroad  at  Philadelphia,  Pa.,  has  been  appointed  assistant  gen- 
eral foreman  at  Pitcairn,  Pa.    /■..■   \:  ■\:^.'^-:\  :\.  ■■:■<.-.:',.  ->^- -r^  ■■ 

J.  B.  Kapp,  assistant  general  foreman  of  the  Pennsylvania  Rail- 
road tank  shop  at  Altoona,  Pa.,  has  been  appointed  foreman  of 
the  Park  shops  at  Philadelphia. 

Robert  Leaton,  boiler  inspector  of  tl^e  Atchison,  Topeka  & 
Santa  Fe  at  Cleburne,  Te.x.,  has  been  appointed  foreman  of  the 
new  shops  at  Sweetwater,  Tex.  ;;■„.::;>  >\      i 

J.  J.  McNeill  has  been  appointed  supervisor  of  locomotive 
operation  of  the  Erie  Railroad,  with  office  at  Cleveland,  Ohio, 
succeeding  D.  J.  Madden,  promoted. 

C.  K.  Shelby,  master  mechanic  of  the  Elmira,  N.  Y.,  shops 
of  the  Pennsylvania  Railroad,  has  been  transferred  as  master 
mechanic  to  the  Olean,  N.  Y.,  shops.     ..   ^^  •  .    -  •.      - . 

Frank  Strieber,  foreman  of  heavy  repairs  at  the  Ashtabula, 
Ohio,  engine  house  of  the  Lake  Shore  &  Michigan  Southern,  has 
been  promoted  to  assistant  general  foreman. 

C.  W.  Ashman  has  been  appointed  night  roundhouse  fore- 
man of  the  Rock  Island  Lines  at  Cedar  Rapids,  la.,  succeeding 
J.  Vlasak,  who  has  been  assigned  to  other  duties. 

D.  J.  Madden,-  supervisor  of  locomotive  operation  of  the  Erie 
Railroad  at  Cleveland,  Ohio,  has  been  appointed  trainmaster  of 
the  Chicago  and  Hammond  terminals  of  that  road. 

D.  H.  Watson,  general  foreman  in  the  locomotive  depart- 
ment of  the  Baltimore  &  Ohio  at  Garrett,  Ind.,  has  been  placed 
in  full  charge  of  the  operation  of  the  shops  at  Garrett.        ;, 

N.  Wanamaker,  general  foreman  of  the  locomotive  depart- 
ment of  the  New  York  Central  &  Hudson  River  at  Depew,  N.  Y., 
has  been  appointed  superintendent  of  shops  at  that  place.  ."/.> 


George  W  Weber,  locomotixe  foreman  of  the  Great  North- 
ern at  Great  Falls,  Mont.,  has  been  promoted  to  travehng  engi- 
neer on  the  Butte  division,  with  headquarters  at  Great  Falls. 

H.  S.  H.^yward,  superintendent  of  motive  power  of  the  New 
Jersey  division  of  the  Pennsylvania  Railroad,  at  Jersey  City, 
N.  J.,  has  been  appointed  consulting  engineer  of  floating  equip- 
ment. 

Luke  Connors,  assistant  general  foreman  of  the  Lake  Shore 
&  Michigan  Southern  engine  house  at  Ashtabula,  Ohio,  has  been 
appointed  general  foreman  of  the  engine  house  at  Ashtabula, 
Ohio.  ., 

M.  C.  M.  Hatch,  chief  draftsman  of  the  Boston  &  Maine, 
Boston,  Mass.,  has  been  appointed  engineer  of  tests  of  the  New 
York,  New  Haven  &  Hartford  and  the  Boston  &  Maine,  with 
office  at  Boston.  .■.,:.-■  '■  ■^'■-    •■•.";■.-;'•■  ^.    -•   •    .- 

G.  E.  Sisco,  assistant 'master  mecTianic  of  the  Pennsylvania 
Lines  West  of  Pittsburgh,  has  been  appointed  assistant  engineer 
of  motive  power,  with  office  at  Columbus,  Ohio,  succeeding  H.  S. 
Needham,   transferred.      . .  ,^        ., -►■  ,v  ,■■.-    r;:-. ;;';.:     '    ■:  :.,  o  '■ 

J.  M.  James,  master  mechanic  of  the  West  Philadelphia  shops 
of  the  Pennsylvania  Railroad,  has  been  appointed  superintendent 
of  motive  power  of  the  Western  Pennsylvania  division,  with 
headquarters  at  Pittsburgh,  Pa.      :.    '.:'■■-■- ^  ^^■:-::^.:-■''^'/:.;^^M:-J.^L,■"' 

John  H.  Mason  has  been  appointed  road  foreman  of  engines 
of  the  Lehigh  Valley  and  Susquehanna  division  of  the  Central 
Railroad  of  New  Jersey,  with  office  at  Mauch  Chunk,  Pa.,  suc- 
ceeding A.  B.  Enbody,  promoted.  ..■.-"'    :.■."■■■■:}'■'■  i:-''^-.-  ■■'■■■:■■' 

D.  M.  Ferine,  superintendent  of  motive  power  of  the  Penn- 
sylvania Railroad  at  Pittsburgh,  Pa.,  has  been  transferred  to  the 
New  Jersey  division  as  superintendent  of  motive  power,  with 
headquarters  at  Jersey  City,  N.  J. 

S.  T.  Armstrong,  foreman  of  the  erecting  shop  of  the  Inter- 
national &  Great  Northern,  at  Palestine,  Tex.,  has  been  made 
general  foreman  of  the  shops  at  that  point.  W.  E.  Gray  has 
succeeded  him  as  erecting  shop  forernan. 

J.  T.  W.\LLis,  superintendent  of  the  West  Jersey  &  Sea  Shore, 
has  been  appointed  general  superintendent  of  motive  power 
of  the  Pennsylvania  Railroad,  with  office  at  Altoona,  Pa.,  suc- 
ceeding R.  N.  Durborow,  deceased. 

P.  F.  Smith,  Jr.,  master  mechanic  of  the  Pennsylvania  Lines 
West,  at  Columbus,  Ohio,  has  been  appointed  superintendent  of 
motive  power  of  the  new  Central  system,  which  comprises  the 
Cleveland,  Akron  &  Cincinnati,  and  the  Toledo,  Columbus  &  Ohio 
River. 

J.  W.  Small,  superintendent  of  machinery  of  the  Missouri  Pa- 
cific at  St.  Louis,  Mo.,  has  been  appointed  superintendent  of 
motive  power  of  the  Southern  Pacific  Lines  in  Texas,  with  office 
at  Houston,  Tex.,  succeeding  J.  J.  Ryan,  deceased. 

H.  C.  Needham  has  been  appointed  master  mechanic  of  the 
Southwest  system  of  the  Pennsylvania  Lines  West,  with  office  at 
Richmond,  Ind.,  succeeding  J.  W.  Hopkins,  general  foreman  at 
that  place ;  the  title  of  general  foreman  has  been  abolished. 

F.  V.  McDonnell,  master  mechanic  of  the  Northwest  system 
of  the  Pennsylvania  Lines  West,  at  Mahoningtown,  Pa.,  has 
been  appointed  master  mechanic  of  the  Southwest  system,  with 
office  at  Logansport,  Ind.,  succeeding  J.  F.  Walsh,  transferred. 

J.  T.  Andrus,  purchasing  agent  of  the  Oregon-Washiugton 
Railroad  &  Navigation  Company  at  Spokane,  Wash.,  having  re- 
signed and  his  position  having  been  discontinued,  the  purchases 
for  that  division  are  made  by  R.  Koehler,  general  purchasing 
agent,  with  office  at  Portland,  Ore.  -    :...■:.'  ,.  ,.^... ■:,:-: ^ 

John  Pui.lar,  division  foreman  of  the  Atchison,  Topeka  & 
Santa  Fe  at  Los  Angeles,  Cal.,  has  been  appointed  master  me- 
chanic, with  office  at  Richmond,  Cal.,  succeeding  E.  H.  Harlow, 
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appointed  terminal  master  mechanic  of  the  San  Francisco  Bay 
terminals,   with   office  at   Richmond.  r    -     .    ■- 

C.  H.  HoGAN,  assistant  superintendent  of  motive  power  of 
the  New  York  Central  &  Hudson  River  at  Albany,  N.  Y., 
has  been  appointed  assistant  superintendent  of  motive  power 
of  tile  Eastern  district  (Hudson,  Harlem,  N.  Y.  &  P.,  River, 
Mohawk  and  Adirondack  divisions)  with  headquarters  at 
Albany.    : 

A.  J.  Fries,  district  superintendent  of  motive  power  of  the 
New  York  Central  and  Hudson  River  at  Depew,  N.  Y.,  has 
been  appointed  assistant  superintendent  of  motive  power  of  the 
Western  district  (Buffalo,  Rochester,  Western,  Ontario,  St. 
Lawrence  and  Pennsylvania  divisions)  with  headquarters  at 
Depew.  -■•;■,.  ^  :■ }  :  -'i.,.:'^:::  ■^.■'■■<'-:^•  ■  ■:■■  .  ';.'  '-■  -.:    ■  ■.-  :.""-'■'  ■-:. 

J.  F.  BowDEN,  master  mechanic  of  the  Baltimore  &  Ohio,  at 
Garrett,  Ind.,  has  had  his  jurisdiction  extended  and  is  now  in 
charge  of  the  Chicago  division  and  the  Northwest  system,  the 
latter  including  the  Baltimore  &  Ohio  Chicago  Terminal.  G.  A. 
Schmoll,  who  has  been  superintendent  of  motive  power  of  the 
lines  west  of  the  Ohio  river,  now  has  jurisdiction  over  the 
Wheeling  system  only. 

C.  E.  Copp,  master  painter,  Boston  &  Maine,  has  been  trans- 
ferred to  the  Concord  shops.  Concord,  N.  H.,  where  he  will 
have  charge  of  the  locomotive  and  car  painting.  Warner  Bailey, 
who  previously  had  charge,  has  been  assigned  to  otlier  duties. 
Mr.  Copp  won  the  first  prize  in  the  recent  competition  on  Paint 
Shop  Practice,  his  paper  beitig  published  in  the  Raihi'ay  Age 
Gazette  of  December  1,  1911,  page  1109. 

C.  W.  Cross,  superintendent  of  apprentices  of  tiie  New  York 
Central  Lines,  with  office  at  New  York,  will  report  to  C.  E. 
Schaff,  vice-president  of  the  New  York  Central  Lines,  after 
January  1,  and  will  have  his  office  in  the  La  Salle  street  sta- 
tion, Chicago.  His  jurisdiction  will  extend  over  the  New  York 
Central  Lines"  west  of  Buffalo  only.  Henry  Gardner,  now  as- 
sistant superintendent  of  apprentices  at  New  York  City,  will  be 
in  charge  of  the  apprenticeship  work  on  the  New  York  Central 
&  Hudson  River,  and  will  report  to  R.  T.  Shea,  general  inspector 
of  pi^ce^ork.  '...'■;.■ 

W.  W.  Scott,  formerly  superintendent  of  shops  for  the  Cin- 
cinnati, Hamilton  &  Dayton  at  Morefield,  Indianapolis,  Ind.,  has 
been  appointed  shop  superintendent  of  the  Perc  Marquette  at 
Saginaw,  Mich.,  vice  C. 
K.  Woods,  resigned. 
Mr.  Scott  was  born  in 
Chicago  and  served  as  a 
machinist  apprentice  with 
the  Grand  Rapids  &  In 
diana  at  Grand  Rapids, 
Mich.  He  worked  at 
the  Fort  Wayne  shops 
of  the  Pennsylvania 
Lines  West  of  Pittsburgh 
as  a  machinist,  and  after 
leaving  there  went  with 
the  Bucyrus  Steam 
Shovel  &  Dredge'  Com- 
pany at  Bucyrus,  O.,  re- 
maining with  that  com- 
pany until  after  the  re- 
moval of  its  plant  to 
South  Milwaukee,  Wis. 
For  three  years  he  was 
editor  and  manager  of 
Hie.'  .S"oM//i     Milzivnkee 

N'ezvs.  and  in  1901  again  entered  the  service  of  the  Grand 
Rapids  &  Indiana  as  a  machinist.  Following  this  he  was 
night    machine    foreman   with   the     Pere    Marquette     at     Grand 


Rapids,  Mich.,  and  master  mechanic  of  the  Kalamazoo,  Lake 
Shore  &  Chicago.  The  latter  road,  being  small,  did  not  offer 
many  opportunities  for  promotion,  and  he  entered  the  service 
of  the  Cincinnati,  Hamilton  &  Dayton  at  Indianapolis,  Ind.,  as 
general  foreman,  later  being  promoted  to  the  position  of  shop 
superintendent.  Mr.  Scott  is  an  active  member  of  the  Inter- 
national Railway  General  Foremen's  Association,  and  was  elect- 
ed a  member  of  the  Executive  Committee  at  its  last  convention. 


Durborow. 


W.   W,   Scott. 


•:■-'-■':' ■^■" ■■'■';'  ■\  .-.■  ■    OBITUARY     '>"Vi,-''--y^V^v'v  ■::•";  '■.-::}:. 

James  Doyle,  master  car  builder  of  the  Pullman  Company, 
Chicago,  died  in  Detroit,  Mich.,  on  Deceitiber  3,  at  the  age  of  57. 
He  had  been  with  the  Pullman  Company  36  years. 

RiCH.ARD  N.  Dlrborow,  gener^superintendent  of  motive  power 
of  the  Pennsylvania  Lines  east  of  Pittsburgh,  Pa.,  and  Erie,  with 
office  at  .A.ltoona,  Pa.,  died  of  heart  disease  at  Philadelphia  on  De- 
cember 9.     Mr.   Durbor- 
'   "  '■■  ■      Q^y   .^^.^g   born    in    Phila- 

delphia, April  10,  1860, 
and  was  educated  at 
Cheltenham  Academy 
and  Maryland  Military 
Institute.  He  entered 
the  service  of  the  Penn- 
sylvania Railroad  in 
Tebruary,  1879,  as  an 
apprentice  in  the  West 
Philadelphia  machine 
shops.  In  September  of 
the  following  year  he 
was  transferred  to  Al- 
toona,  and  upon  the 
completion  of  his  ap- 
prenticeship entered  the 
mechanical  engineer's 
department.  In  March, 
1890,  he  was  appointed 
inspector  in  the  West 
»  Philadelphia    car    shops, 

and  in  October,  1892,  was  made  assistant  general  foreman  of  the 
same  shops.  He  was  promoted  to  acting  master  mechanic  in 
November,  1895,  and  the  following  March  became  master  me- 
chanic at  the  West  Philadelphia  shops.  On  May  15,  1900,  he  was 
j)romoted  to  superintendent  of  motive  power  of  the  Philadelphia, 
Baltimore  &  Washington,  and  the  following  August  was  made 
superintendent  of  motive  power  of  the  Buffalo  &  Allegheny  Val- 
ley division.  In  October,  1901,  he  was  appointed  superintendent 
of  motive  power  at  Altoona,  and  on  June  28,  1911,  was  made 
general  superintendent  of  motive  power  at  Altoona.  Out  of  re- 
spect to  the  memory  of  Mr.  Durborow,  all  the  shops  of  the  Penn- 
sylvania Railroad  in  Altoona,  as  well  as  a  number  of  business 
houses,  were  closed  December  11,  the  day  of  his  funeral. 

S.\MUEL  Brown,  a  retired  master  painter  of  the  New  York, 
New  Haven  &  Hartford,  recently  died  at  his  home  in  Quincy, 
Mass.,  at  the  age  of  69.  Mr.  Brown  was  an  honorary  member 
of  the  Master  Car  and  Locomotive  Painters'  Association,  and  a 

member  of  Paul  Revere  Post  88,  G.  A.  R.  ^ 

>\. 

James  M.  Root,  who  died  at  his  home  in  New  York  City  this 
week,  at  the  age  of  67,  was  a  hero  of  the  forest  fires  in  Minne- 
sota in  the  suinmer  of  1894.  On  August  31,  Root  was  engineer 
of  a  passenger  ^in  on  the  St.  Paul  &  Duluth,  running  from 
Duluth  south,  •'rjie  fires  had  wiped  out  Hinckley  and  other 
towns.  Root's  train  was  crowded  with  passengers.  When  he 
was  unable  to  proceed  further  he  ran  the  train  back  seven  miles 
through  dense  smoke  to  a  small  swamp  where  the  passengers 
escaped  the  flames  by  submerging  their  bodies  in  the  water. 
Root  himself  was  badly  burned  and  nearly  suffocated.      ""V.-':. -.  . • 


■  ■..■•< 


January,   1912.  " 


a:\iericax   engineer,  o;- 


New  Shops 


Atchison,  Topeka  &  Santa  Fe. — A  new  twelve-stall  engine 
house  is  being  contenipfeted  for  erection  at  East  Hutchinson, 
Kan.  A  contract  has  been  given  to  the  Sharp  &  FelloVs  Con- 
tracting Company,  Los  Angeles,  Cal.,  for  constructing  reinforced 
concrete  engine  houses  at  Calwa  and  at  Riverbank.  The  houses 
are  to  have  15  stalls  and  will  be  so  arranged  that  in  future  the 
capacity  can  be  increased  to  45  stalls.  A  site  has  been  acquired 
at  Peoria,  111.,  for  a  terminal,  at  which  point  it  is  understood 
that  shops  V.  ill  be  built. 

Atlantic  Coast  Line. — This  road  is  planning  the  erection  of 

car  repair  shops   and   other  buildings   at   Thomasville,   Ga.     A 

.roundhouse,  shop  building,  etc.,  will  be  erected.  ■•:    ;.       :.:,,,.,; 

B.\LTiM0RE  &  Ohio. — A  contract  has  been  awarded  to  M.  P. 
Wells,  Philadelphia,  Pa.,  to  construct  a  coal  tipple,  sandhouse,  ash 
pit,  storeroom  and  oilhouse  in  the  yards  at  Cumbo,  W.  Va.  The 
cost  will  be  about  $90,000.       '^'v:;  ■;•:;:',  ■::iv:-..-;^;;s.:  V^^ 

Canadian  Pacific— It  is  announced  that  the  contract  for  the 
shops  at  Calgary  was  let  by  Vice-president  Bury  to  the  Westing- 
house,  Church,  Kerr  Company,  New  York.  It  will  commence 
work  on  the  new  buildings  at  once,  and  is  to  have  them  finished 
by  the  end  of  next  year.  They  will  be  of  the  same  size  as  the 
Winnipeg  shops.       .  ,v-    •       ,./  ..     •  . 

Delaware  &  Hudson. — This  company  will  complete  in  July, 
1912,  a  modern  locomotive  and  car  repair  shop  at  Watervliet, 
N.  Y.,  at  a  cost  of  approximately  $2,000,000.  The  shop  lay-out 
also  provides  for  a  large  modern  enginehouse  and  car-cleaning 
facilities.  A  portion  of  these  will  be  available  in  January,  1912. 
During  the  last  -five  years  the  Delaware  &  Hudson  has  spent  in 
the  neighborhood  of  $17,000,000  for  new  equipment  without  mak- 
ing any  expensive  enlargement  of  its  shop  facilities,  and  the 
new  shop  is  to  take  care  of  the  needs  on  this  account. 

Grand   Trunk. — It   is   reported   that   the   capacity   of  the   car,; 
shops  at  Port  Huron,  Mich.,  will  be  doubled. 

Mexico  &  North  Western.— New  shops  are  being  installed  at 
Chihuahua,  Mex.  It  is  also  proposed  to  erect  a  new  engine 
house.:-,.-   ._,,,  :_\-.^  ■■'■■  .-■■■■.r;a,-.^   :-y-_.  -•■■-  ■ '':    v:-.-,..-;.,-:---'.-^.  :;.'•:■■   •'. 

New  York  Central  Lines. — It  is  stated  that  plans  are  being 
made  to  erect  a  large  plant  at  some  point  in  Ohio  for  the  repair 
of  steel  cars.    The  site  has  not  yet  been  selected. 

New  York,  New  Haven  &  Hartford. — Contracts  are  being  let 
for  a  repair  shop,  paint  and  oil  house,  power  house,  and  other 
shop  buildings  at  Van  Nest,  N.  Y.        .  j.  ;:--,.-,     .■  .       ■„•.-: 

:  ..■•./-■v.--.  .     •,■   -.^ -;.>-■  ■■'■ 

Pennsylvania  Lines  West. — It  is  reported  that  this  company 
is  considering  the  location  of  yards  and  shops  near  Chicago. 

Philadelphia  &  Reading. — This  road  is  preparing  to  build  a 
40-stall  roundhouse  at  Mill  Creek,  Pa,;  it  will  be  400  feet  in 
diameter.   ■'■;••■■■:■■'■"',■"  ■;<^"^"' -,.  '  ' /,■   ■".  ■■■'■■  ■■■'.■:■:.:■■■'■■,:'■  :,'y.'-  '■■"■:'■■'''■.  '■-',■..■■, 

Pullman  Company. — It  is  reported  that  a  new  addition  will 
soon  be  erected  to  the  car  shops  near  Richmond,  Cal. :>■:;  .  ;'  ■ 

Salem,  Falls  City  &  Western.^A  number  of  improvements 
are  being  planned  for  the  shops  at  Dallas,  Ore. 

Southern  Pacific. — The  construction  of  a  new  outside  yard 
with  drill  track,  storage  facilities,  engine  house,  small  machine 
shop  and  blacksmith  shop,  is  being  contemplated  at  Lafayette, 

La.     ■■;:■'■  ■^/:,.'^':V.'--  ••;.■  ^■■■:\r:^\':}4  ■''"■':---l.,.:'-- ■'?'■''';■■' ^:\-'.y-:j-r--''  -•■"■;'■ 
Southern  Railway.-:— A  power  house  and  27-stall  enginehouse 
are  to  be  erected  at  Spencer,  N.  C.     ,:.•:..    /-;.■,..•.      ,vr  ,   • 

Texas  &  Pacific. — Contracts  have  been  let  for  a  new  36-stall 
enginehouse  and  other  buildings  at  Marshall,  Te.x.,  the  cost  of 
which  will  be  about  $110,000.    . 


Supply  Trade  Notes 

The  Pressed  Steel  Car  Companj',  J'ittsburgh,  Pa.,  has  removed 
its  office  from  St.  Louis,  Mo.,  to  the  Old  Colony  building,  Chicago. 

The  Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  is  nego- 
tiating for  some  land  near  Chicago  for  the  erection  of  a  western 

plant.     ;,.   ■  :..;..•:■■:-     ■-.-,-■    >,  •-.-■,  .^■.,.  •,'--u.  ■■;.;:•:,  :^  .-■•-... - 

W.  J.  Bixby,  who  has  been  appointed  receiver  of  the 
Wabash,  has  resigned  his  position  as  a  director  of  the  American 

Car  &  Foundry  Company,  New  York.  '      -     ;' 

H.  M.  Percy,  for  several  years  mechanical  engineer  of  the. 
Joliet  Railway  Supply  Company,  Joliet,  III,  is  now  in  the  sales 
department  of  the  Chicago  Car  Door  Company,  Chicago.     ,       / 

\\'illiam  H.  Connell,  Jr.,  mechanical  engineer,  has  been  made 
manager  of  the  new  office  of  Hilles  &  Jones  Company,  Wil- 
mington, Del,  in  the  Henry  W.  Oliver  building,  Pittsburgh,  Pa. 

The  McKeen  Motor  Car  Companj',  Omaha,  Neb.,  has  recently 
shipped  two  70-ft.,  200-h.  p.  gasolene  motor  cars  to  the  Victorian 
Railways,  Melbourne,  Australia.  The  cars  are  adapted  to  a 
5-ft.  3-in.  gage. 

Joseph  F.  Gettrust,  for  16  years  mechanical  inspector  of  the 
Galena- Signal  Oil  Company,  Franklin,  Pa.,  has  been  made  south- 
ern railway  representative  of  the  Ashton  Valve  Company,  Bos- 
ton, Mass.,  with  office  in  Chicago.    •-„,:.    ,;.-^,:  .   ■ .  ,  ■   .. 

The  Biddle  Hardware  Company,  Philadelphia,  Pa.,  has  opened 
a  branch  office  at  150  Chambers  street,  New  York.  This  office 
will  be  devoted  to  railway  appliances,  including  the  Burrows' 
ball-bearing  jack.     W.  R.  Burrows  is  manager,-  '.  ^     ■.•■;'."";-/;  •' 

J.  Will  Johnson,  sales  agent  of  the  Pyle  -National  Electric 
Headlight  Company,  Chicago,  will  be  appointed  general  manager 
January  1,  in  charge  of  the  sales  department,  with  supervision  of 
\  -:  .-  ''f  the  traveling  representa- 

tives. Crawford  P.  Mc- 
Ginnis,  air  brake  in- 
spector, Minneapolis,  SL 
Paul  &  Sault  Ste.  Marie, 
and  Robert  L.  Kilker, 
brother  of  general  super- 
intendent John  E.  Kilker, 
were  appointed  represen- 
tatives. Mr.  Johnson 
was  born  in  Charleston, 
S.  C,  September  10,  1869. 
He  starteci  in  January, 
1886,  in  the  freight  de- 
partment of  the  St.  Louis 
&  San  Francisco,  Pierce 
City,  Mo.,  and  was 
brakeman  for  one  and  a 
half  years  and  fireman 
for  two  and  a  half  years. 
In  June,  1890,  he  was 
made  locomotive  engi- 
'-:■''''  \:.\':  :.'\:C     •  '    .  .  :         ■■'     Hccr  OH  the  St.  Louis  & 

San  Francisco,  at  Springfield,  !Mo.  September  1,  1902,  he  en- 
tered the  mechanical  department  of  the  Pyle  companj'.  In  Feb- 
ruary, 1904,  he  was  appointed  special  representative,  and  in 
September,  1908,  he  was  appointed  sales  agent         '  r-     V ;    '  '    ". 

The  Jerome  Metallic  Packing  Companj-,  Chicago,  has  moved 
its  main  offices  to  the  Railway  Exchange.  William  H.  Dickin- 
son, for  14  years  connected  with  the  Griffin  Wheel  Company, 
Chicago,  has  taken  charge  of  the  sales  department.  The  com- 
pany has  secured  the  sole  rights  of  manufacture  and  sale  of 
the  Stickley  pneumatic  track  sander,  and  will  also  handle  the 
product  of  the  Ruby  Manufacturing  Company,  Jackson,  Mich. 


4.   Will   Johnson. 


♦> 
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\'.'I..    Sfi.    Xn.    1. 


.•i|.l..'iiiti  il  t(iiiiin;il  ni;ir-trr  nurlianir  i<\  tin.'  >;m  I' IMIKMmm  l'.;iy 
tri-minal-.    with    i  ■niw    ;it     Kii'Iinii'lKl. 

I'.  II.  IIih;\\,  ;ts>i>t.'int  Miiirriiittthliiit  "f  ninliM-  i>i>\vcT  of 
llii  \iu  N^'ik  (vntr.'il  iS.  Ilii'!.'->'n  l\i\ir  ;il  Mh.iiiv,  X.  ^'., 
li.i>  lictii  ;i|i|i('i;itiil  .■is>i!-t;ml  .sii|n  riiiUmli  iii  ni'  iii.iiivr  |>ip\v(.'i' 
<'f  llio  l".;i-u  til .  <li>trii-t  (IIu.Im.ii.  IImiKui.  .\.  N'.  \  1'..  Kivi-r, 
.VJoIimwIn  ;iiii1  Ailifi'inlai'k  ili\  isi.'iis )  with  inMihui.irti  r>  at 
A 11. any. 

\.  I.  Inii-.-.  'h^triiM  .--iiiK  rinlunUiit  "i'  inotixi'  [H'Wir  uf  iIk 
XfW  ^  ■  rk  (  inti'al  aiii!  ilmlsi.ii  l\i\ir  .it  1>iikw,  X.  ^  ..  Iia> 
ln'iu  aii!iiiiiti<l  asMstaiit  Mipi'iinttn>K  tit  of  iiintivc  pciwir  nl  the 
\\r>t^rii  ili^trirl  tl'iiitTal".  K.  nlu>lir.  \\'i--t>  rii.  ()iilari(',  St. 
I.awfiiui-  ami  i'l'iiiisx  Uaiiia.  iliv  i>ii'ii- i  with  liraili|\iat"tiTs  at 
1  >ciHW.    /     ■         •      "■,!-:,•,....' 

•  ).  1-.  r.<iV\i>KV,  inasiiT  iiicoliatiio  i-f  the  I'.ahiiii'-rc  v^  ()Iiii>,  at 
(larii'tti  litd..  lias  Itail  liis  jiiriMliiti'ii  t  \tiniKil  aii'l  is  ih>\\  ir, 
tliari;c  <'f  the  iMiicauo  tlivisioii  atni  tlu'  X<>rlh\\r-t  systriit.  tlic 
laltt-r  iikliiiliiij;  the  llaltiinnrc  ^:  (>liii>  ( '!iiia.;^.<  IVniiinal.  ( i.  A. 
St'llMii'll.  vvli'i  ha-;  liofii  siipcriiiteii'hnt  of  iiiotivv.-  p'^wtr  <■{  the 
liiivs  \\  I  St  fi  the  ()liii>  rivi'f,  now  lia<  iiiri><tii,tioii  ,.\k\-  the 
\\  lieeliiii;  s>>tein  only. 

C  !•'.  Ciifi-.  master  jiainiir.  I'.o^l.iii  \  MaiiU'.  Iia-  luen  traiis- 
feiTi'i]  to  ilu-  (  oiKofil  >ho])N.  I  oiiioiil.  .\.  II..  wlii-n-  lu'  will 
Ii."T\  0  I'hariie  oi  tlu  hn-onioiixi'  and  (.-ar  paiiiiniu.  \\  aiiuT  l'iaiK'\, 
who  p.ri\  ioii-l\  had  I'hariie.  has  hi'i'n  a-si|.;iu<l  to  other  ihilii'S. 
Mr.  I'ol'i*  \^"ii  tile  I'lrst  pvi-e  in  tin-  recent  lonipt  tition  on  I'aint 
Shop  I'raetiee.  his  papi  r  I'iiiil;  imMi^hiil  in  tlii  A'./;7,\'i/y  - /.^i' 
.  (,,;;. •/.•.•  of  DivemlHi-  1.   I'Ml.  ,,a-.-  110". 

r.  W  .  (.'kov.-,  sn|nriiiteniK  ni  of  apprnitioes  of  tlu  Xew  ^'o^k 
I'eiitral  Line-,  with  olliee  at  Xi-w  \"ork.  will  report  to  ('.  i'., 
Seliatt'.  vie«'-pre>i(lent  of  the  Xew  ^  ork  Central  Lines,  after 
Jannary  L  aihl  will  have  his  oliiee  in  the  La  Salle  >trect  sta- 
tion. t'hiiMiii'.  His  jitrisilietioii  will  extent!  o\er  the  Xew  York 
tentral  Lines  west  of  I'.ntValo  only.  Ilenr>  (ianlner.  now  as- 
sistant snporiiiten<lent  oi  apprentiees  at  New  'S'ork  ("it>.  will  he 
iti  eliarue  of  the  appreiitieeship  work  on  the  Xew  ^  ork  Central 
\-  lhnI<on  l\i\ir.  ami  will  report  to  U.  T.  Shea,  v;eiieral  itisi)eetor 
«>i'  pit ee  work.  '   ';  ■ 

\\  .    \\  .    ."-(oiT.    fornierl\    .-iupi  rintt.  luleni    of   j.hop<    for    the    C'in- 
«-inn.itt.    I  l.iniiltoii  \    Dajton  at    Moretielil,    imlianapolis,    ind.,  has 
I«e<'n    .ipp.'initd    -hop    snpt  rintendeiit    «>!    the    I'ere    .Marquette    at 
Sauinnw^   Mieti..    \  iee    T. 
K.       \\  ood-.       resigned. 
Mr.    Seoit    w.is    hoin    in 
(!Iiioai^o  ;nid  -ei'xid  a<  a 
i)i;ivhiiti-t  .'ipjireiiiuT  w  ith 
tile   (iraiid    Uaind-   \    In 
iliana    at    <irand    Rapid-. 
Mieii.        lie     Worked     at 
the    lort    \\  a>  lie    -1to|is 
of        tile     .  Penn-.\  Kania 
Lillet  \\\  -t  '  >i  I  'iti-hnrirl) 
as';i  m;uhini-t.  ;ind  afii-r 
Ic.-fcvint:   there    went    witli* 
the       i'lii-ynis      S  t  e  a  iii 
Shovel    vV    I 're'l.ue    Com- 
pany at    Liu-yrits.  <)..  re- 
niaininif    with   .tliat    ooin- 
X»any   until   ::ficr   ilie   re- 
ino\r(l     of     it-     plant     to, 
Sotttli    .Vlilwankei'.    Wis..' 
I'or  tiiree   \e.ir-   he   v\a.«. 
editor    .and     man.'iiier  Vif  ' 
tlu".    •.V-'/i./'./j       .V/,'V.-e.f*(/.-.v  .  .■ 

.Vt-.v>-.  .uirl.  in  I'Ol  a.j>.afn  entered  tile  service  of  the  Cnnid 
Uaiiid-  A-  ImliaiKi  as  a  inaehini;.t,  l'ollo\cin.y  thi-  he  was 
tii:iiit    niae!iine    rV'renian    with    the     I'ere     Maniiietle     at     (Irand 


Rapids.  Mifli.,  and  master  iiieclianie  ot  the  Kai.amazoo,  Lake 
Shore  \-  Chiea.yo.  The  latter  road,  hein.u;  small,  did  not  offer 
m.inv  op|)ortnnitie-  for  promotion,  .and  he  entered  the  service 
...f  the  Cincinnati.  Hamilton  iS;  Dayton  ;it  Indianaitolis,  Ind..  a> 
-.^eiur.d  forem.ni.  Liter  heiiii;  i.roniot.(l  to  the  i>ositiun  of  shop 
superintendent.  .Mr.  Scott  is  an  active  iiKinlier  of  the  Inter- 
n.itional  K.iilw.iy  ( ieiieral  L'oremen's  .Xssoci.atioii,  ;in<l  was  elect- 
ed ;i   meniher  of  the   I'xecntivc  Committee   at   its   la-t   coiiCentioii. 


W.    W.    Scott. 


OKHl'AKV 

|\Mt.-  hoMK.  m.i-ter  car  l.nilder  of  the  I'nlhnan  ('on^paiiy, 
t  liica,L;o.  die<l  in  Detroit.  .Mich.,  on  Deceiiil)er  .v  at  the  a!j;e  of  o7. 
Ill-  had  heeii   with  the    rtilhn.an   Comp.any  .'^(>  xi.irs. 

Ivicil  \ini  \.  Di  uiiounw.  .general  siiiicrinteiident  '-i  moti\e  power 
of  the  reiinsvK.iiiia  Lines  eas(  of  I'itl-l.iir-h.  I'.a..  ,aml  I'.rie.  with 
..iilcc  at  \!to.  11,1.  L.i  .  died  ..I  lieart  di-ease  .it  riiil.idelphia  on  De- 
cember 9.  Mr.  Dnrhor- 
ow  wa-  horn  in  I'liila- 
deliihi.i.  .\pril  10.  \X(*)r 
.and  w;is  eilucated  at 
ClKltenh.iin  Academy 

;ind  M.ir\land  Military 
Institute.  He  entered 
the  service  of  the  I'eiin- 
syhania  Railroad  in 
i'l'lirn.iry.  IS/'J,  ;is  ;in 
■  il)preiitice  in  the  \\  est 
J'liiladeli)hi.i  ni  a  c  h  i  n  c 
si  lops,  in  September  of 
the  followin.a;  year  he 
was  transferred  lo  .\l- 
tooiia,  and  '  upon  tlu 
conipKtioii  of  his  .ai)- 
liriiitice-hip  enlere«l  the 
nuch.mic.al  en.yineer's 

dep.irtment.  In  M.arcli. 
IS'H).  he  was  appointed 
iiisi)ector  iti  tlie  West 
i'hik'idelphi.i  car  shops, 
and  in  <>cto!n.r,  1S*'J.  was  nia<lc  .i-si^tant  j^eiieral  forem.an  of  tlie 
same  siiops.  lie  was  promoted  to  .actini;  master  meeh.inic  in 
.Xovetiiber.  1N''.\  :ind  the  follow  inii  .M.irch  became  m.aster  me- 
chanic at  the  W  c-i  I'hiladelphi.i  shojis.  On  May  \S,  1900,  lie  was 
liroiiioted  to  supi  rintciHKiit  of  nioti\i  p. .wer  of  the  rhiladelphia. 
I'.altimore  \  \\  .i-hini;ton.  ;ind  the  follow  in^r  .\nmist  w;is  made 
-uperinteiiilent  of  motive  jiower  of  the  lUiffalo  \-  .MIe.yheny  \'al 
ley  ilnisioii.  in  (  Ktolnr.  I'^M.  he  w.i-  .iiipoin.ted  stiperintciideiit 
of  4notive  jiower  .at  .Mtooii.a.  and  on  Jnne  2X.  I'Ml.  was  made 
.miieral  superintendent  of  moti\t-  jiower  at  .Mtooii.i.  (Jut  of  re- 
siHct  to  the  nu-mfir\  of  Mr.  Dtiriiorow.  all  the  sh<^ps  of  the  Peim- 
svK.iiii.a  Kailro.id  in  .Mtoon.i.  as  well  as  ;i  number  oyl  business 
houses,  were  cloM-d    Dccembt-r   11.  tlie  da\    of  his   funer.d. 

.1  . 

Sa.mii.i.    I'.uow.n.   ,1    ntired    ni.asic  r   ]i.aiiiler   o|    iju-    Xiw    ^  ork. 

Xew    ]|;i\iii'\    Hartford,    riceiitl.v    died    :it    hi-    home    in   (Jnincv. 

.\l,iss.,   ;ii    the   .I'^e   of  (,'>,      .Mr.    I'.rowit   w;is   ;m   honorary   member 

of  tile   .Ma-ter  (  ar  .and    Locomotive    i'.iinters'  Associ.ation,  .and   a 

member  of   I'aiil  R,\ire   I'o-t  S.s'.  ( i.  .\.   R,  ' 

.l.xMhs  .\i.  Ro.ij.  who  dii.,1  at  his  home  in  Xew  York  City  this 
Week,  at  the  aye  of  07.  w.a-  ;i  hero  of  the  forest  fires  in  Mii'me- 
S'  la  in  the  summer  of  ]H*H.  On  .\u.i.;ust  31.  Root  w  .yi  en.yiiieer 
of  a  i<fcssen;ui  r  tr.iin  on  the  St.  I'.iul  vS:  Dnlnth.  runnitig  frotii 
Dub.ith  south.  The  fires  had  wii>ed  out  Jlinckley  and  other 
towns.  RootV  train  was  crowded  with  passciitjcrs.  When  he 
was  nn.able  to  proceed  further  he  rati  the  train  back  seven  miles 
tliroiiyh  <Iense  smoke  to  a  small  swaiup  where  the  passengers 
escaped  the  flames  by  sttbmeriiini;  their  bodies  in  the  water. 
Root  himself  was  badiv  burned  ;ind  marlv  suffocated. 


R.    N.    Durborow. 
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New  Shops 


Atcui.-i4\7  Ixi'KkA  iV  Sa.vta  l-t.—A  luw  twclvc-stvill  ciiiiinc 
lumse  is  Ix'tii.u  o<in(Liiii)l;ito(l  i<>r  cixirtioii  at  l'".'isf  1  lutdiiiisuii, 
Kail.  A  C'liuract  iias  licfii  A'vlii  in  llu'  Sharp  &  l-"cH<>\v-  Con-  - 
tractiiiy  C'limiiaii.v.  I.'>~  AntioKs,  Cal.,  fur  cnii>irnctint;  roinfcrcfil 
rniuTotc  cnyiiie  liott-;cs  at  Calwa  and  4it  l\i\orbank.  Jlu-  lii«ii>c< 
arr  ti>  liavc  15  •.tall.-  and  will  be  so  arranged  tliat  in  lulnrc  llie 
capacity  can  Ik;  incrOased  t»' 43  slall^.  A  site  lia<  larn  acqiiircl 
at  JV'iria.  Ml„  f!.»r  .'i  tcniiinal,  at  which  jHMnt  it  is.  undcrstCMid 
llial  simps  \\  i!!  ho  l)nilt  ■;;■•♦•■::; 

Atlamic  l.""\>f  I^INK,-^'!  hi>   P'ad   is   plannin,i4   ihc  cnvtion   '4 ' 
oar    npair  sliup*    and    (tlui'    Imildinjis    at    'rhonvasvillc;    (ja/    ;A 
roinidli'Misf,  sh"|i,linildinii,  etc.,  will   he  ci"cctc<l>' .     /^' ■  .     -  ' ' 

r.AiriMiiKH  &   (.^IH'*.— .V  coiuract  -has   hcen   awarded   t'VM.    1*.    , 
Well-,  r'hiladehiltia",  i'a.,  to  e"nstrnrl  a  coal  lipplo,  su-ndh^inse.  a.-h 
]iit,  storerooni  and  ■'ilh'«n>c  in  the  yards  at  Cumbo,  W.  Va,.    The 
co>t  will  he  ah-.u;  S'HJ.(m,  .:•-;'>   :..;;■■ 

Ca.naihan  r.\c'UJC.— :]t  is  announced  that  the  contract  lor  tile 
sIk'Iis  at  ('ah4ary  w.is  let  hy  \'ice-pre>ident  lUiry  to  the  \\'e:?ting- 
house.  I.  Innch,  Kerr  C'onip.inw  Xew  \'ork.  If  will  coiiinnencc  i 
wt)rk  on  the  new  InMhlin;.i>  at  once,  and  i<  to  ha\o  them  linished 
hy  the  end  of  next-Aeai".  They  \\  ill  he  of  the  -anie  si'/e  as  the 
\\'iinn]ieu  shop-..  ,_  ;•.;-■■;-■-. 

I  )i;i.A\\  AKK  v<;  l[iii>tix. — This  company  will  con)i>k'te  in  Ttdy, 
I'M-',  a  modern  locomotive  and  car  repair  sh()p  at  Walervhet, 
X.  y.,  at  a  cost  oi  approximately  $2,(MK),(H)0.  The  shop  lay-ont 
al>o  ]>nivi'les  for  a  lari^e  modern  enginehon-e  and  car-ck-aniiig 
facilitio.  .\  portion  of  those  will  he  avaihihle  in  January,  1^)12. 
I  lurint;  the  last  fi\e  years  the  Delaware  &  lindsoii  Iras  spent  in 
tile  nei"iihh"rIio'id  of  Sl~.(Xt0.ftOO  for  new  eipiipnient  witiiout  niak- 
ini;    any    e.xpensive   eidaryemelit   of   its.  shop    facilities,   and    the 

new  shojj  i>.  t"  take  care  of  ihe  needs  on  this  account. 

#k      .    ■ 

(iKANTi  iKi'NK  — It  IS  reported  that  the  Capacity  of  tlie  car 
sIk'P-  at  l''>rt  !lnr"n.  Mich.,  will  he  donhled. 

.Mkxico  iv:  Xmkth  \\'K.-Ti:kN.--Xe\v  shops  are  being  installed  at 
Chihuahua,  Me\.  It  is  also  proposed  to  erect  a  new  cn.t-iuc 
house.',       .    -  '         '_         .-    I  ■..■-'   ^_,  _'■■_:.- ■: 

Xku  \im.K  Cp:.VTRAii  Lines.— It  is  stated  that  plans  arc  beitig 
made  to  erect  a  larjie  plant  at  some  j»oint  in  Ohio  tor  the  repair 
of  steel  car-.      Ihe  site  h-i-  n<ii  \et  been  selecte<i. 

Xi:u.  \(>kk.  Xkw  liwK.v  &  Haktiukii.— Contracts  arc  lieing  let 
for  a  repair  -h"p.  jiaint  and  oil  house,  power  house,  and  otlicf 
shop  buildiniis  at  \"an  Xe>t.  X.  V.  ;?,■'-       .;         .:'.'"- 

rKNNSViVAXiA  l.iNK-  Wkst.— it  is  reported  that  this  Conipany 
is  cousiilerin^  tiie  l"cati<>n  of  yards  and  shops  i>ear  Chicago. 

I'lin.Ai'Ki.i'niA  M;  IvKAitixc.— This  road  is  preparing  to  build  a 
40-stall  roun<iiion-e  at  .Mill  Creek,  Pa!;  it  will  be  4lK)  feet  in 
ujanieter.  •,.■'■.-'      .•;:••■, 

I'Li.r.MAN  CoMi'ANv.^lt  is  rejiorted  that  a  new  addition  will 
soon  be  erected  t'  tlie  car  simps  near  kichnic>nd,  Cal. 

Sai.km,  1'ai.i.s  City  &  W'kstkkn. — .\  nundier  of  impi:ovemcnts 
are  beiut:  .planned  f"r  the  shops  at  Dallas,  Ore,       ,       ,       ■.'-•. 

SoniiKR.N  rACU  ic— llie  constructi<:>n  of  a  neAv  otitstde  yard 
with  drill  track,  -torage  facilities,  engine  house,  small  machine 
shop   and   blacksniith    shoj).    is   being  contemplated   at   Lafayette, 

La.   ■  :■■  .;.,;:';  ,^;  ;■    -■■\.,//';   \- -.:-■' ^.y-'^i r^-'^.':y'^:-----'^-^'-i\:^i 

SorTHERN   Railway. — A  power  house  and  27-stall  cnginehouse  _ 
are  to  be  exected  at  Spencer,  ^J.  C.  ;  ' 

TeX'A?  &  Pa*  iFic.— Contracts  have  been  let  for  a  new  3<>-stall 
enginehoi'ise  ami  other  buildings  at  Marshall,  Tex.,  the  cost  of 
whKh  will  be  about  ?110(W 


SUPPLY    TRADE    NOTES 

'I'lie  i'ressed  Sti-eJ  Car  C"mpan.v.  Pittsburgh,  P;i..  has  removed 
hsoliice  from  St.  l.;otn>.  .M"  .  t>  the  Old  C'.>lony  buibling.  Chicago. 

The  Ikddwiii  LocouioUM-  \\  ( .i  k>,  iMiilatklpbia,  Pa,.,  is  nego- 
tiating f>ir..<oine  land  near  Chicav;ft  for  tbe  crccti<nV-of  a  'ivesteni 
pbnu.    ■■-■■,/-'.  ''■:<.'''  '-^ '■■...-'-■   '■    -V^^i.  " 

\V.  J.  llixliy.  who  has  beeil  .  a|ipoiitted  rcveiver  of  the 
Wabash,  ha.>»  roigtied  his  ito>iii,jn  as  a  dirWior  of  the  Auicricaii 
Car^  Toundry  Conijiany.  .New  >i'or1s-. 

it.    .M.    I'ercy,    for    several    .\iars    nrechajiicaL  euiiinevr    <^^*f   the 
Joliet   k.adu.ay   Su]ipt\    l-'Uiii.nty.  Joliet.  III..;  is  liow'  iu  the  sales-' 
:departinent  of  the  Chicig.i  (ar   I )'H:»r  t'"mpany.  Chicago. 

Willi.ini  II,  (.'innell.  Jr.,  nuchaincal  eu.i;ineer,  lias  IxHit  nia<le 
maiui.i-vr  of  the  new  <.|Vkv  ><{  llille-  it  Jones  Comii^uiy.  W'il- 
min.ut' n.  Del.,  in  the  jlenr\    W'.  Ohver  bivildiug.  l'itt>borgh.  Pa. 

The  -McKeoh  .>b>ior  tar  C'  inpany.  Omalm,  X\bi,  has  recetrtlv 

,■*■"•■■•--.  '      T' 

shippeil  two  /0-i'r.,  2(K)  h,  ji.  vas-'Ieiie motor  cars  to  the  \'iotorian 
Kavhv,iys.  . Melbourne,  Xustralia.  The  ears  are  :a<Iapted  to  a 
5-ft.  3  hr.  gajie. 

Joseph  V.  jiettf-Ust.  for  Id  .xearsmeclianicriil  inspector  of  the 
Cak'ua-SignaLOil  Company,  hranklin.  Pa.,  has  been  made  south- 
ern raflway  represvnt:ui\e  ..f  the  Vsluon  Valvie  G'mpaiiy,  iJojS- 
toii,  IMasN*  w'ilh  olbce  in  Chicago.   ,■        '  ;:;..::.;-';-: 

I  he  iVuldle  Hardware  C'rDiii.iny,  I»ltila<lel]ihia,  Pa.,  ha<  opened 
a  bnuK-h  oftice  at  l.V)  Chambers  street.  New  York.  *  Tiiis  olhce 
will  be  devoted  to  r.iilway  .aiipliances,  iiKTuiljug  the  Burrows' 
V»aU-l>earing   i.atfk.     W.    R.    iiurr-^ws  isxiiKuiager.       .'  ' 

J.  WTll  J< thns< tn,  s;des  agent  .  <i  the  Py ic.  X-atioiiul  Ilkctric: 
1  leadliiihf  t'oiniiany,  Chiciu...  w  ill  be  ;tpi>onited  general  manager 
Jamiary  1.  in  charge  of  the  sale-  •iep;mment,AVith  .supervision  of 

the  tTauling  representa- 
tiyesi  Craw  ford  P.  Mc- 
Ijiniris,  air  brake  in- 
.>^pector,  .Minneapolis,  St. 
Paul  &  Sault  Stc.  Marie. 
an<l  Robert  L.  Kilkcr, 
brother  of  general  super- 
inun<Ient  John  L.  Kilker, 
vi'erc  afipointed  represcn- 
tafive^.'  Mr.  Jolmson 
was  born  in.  Charleston, 
S.C.,,  September  10.  1869. 
lie  started  in  January, 
1SS6,  in  the  freight  de- 
partment of  the  St.  Louis 
it  San  I'raiicisco,  Pierce 
Cit.v,  \|i>l,  and  was 
brake-Hiaii  l'<jr  one  and  a 
iia:li  years  and  Ttreman 
for  two  and  a  half  years. 
In  June.  1890.  be  was 
nuwlc  locomotive  engi- 
'"''--  ■_--i^'.':-:-r''y' -,:':''  '  vv^^;'    neer  on-'the ".St.- Louis  & 

■San  i'raiicisco.  at  Springlield.  Mo.  September  1,  IWi.  he  en- 
tered the  mechanical  (leparimentof  the  P.vk"  company.  In  Feb- 
ruary, P.Wi  he  \vas' apii<Hnted  sjK^^^^^^^  and  in 
September.  1908.  h(^\vas  appcrinted  sales  agent;-      .• 

The  Jcroine  Metallic  Packing  Cjompany,  Cliicago,  has  moved 
its  main  offices  t(>  the  Kailw.ay  Exchange  William  II.  Dickin- 
son, for  14  years  connected  with  the  tiritiin  Wheel  Company, 
Chicago,  has  taken  charge  of  the  sales-  department  The  com- 
pany has  secured  the  sole  rights  of  manufacture  and  sale  of 
the  .Stickley  pneumatic  track  sander.  and  will  also  handle  the 
prtxluct  of  the  Ruin    Manut.ictuimg  Comp.nn,  Jackson,  Mich. 


J.    Will   Johnson. 
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C.  B.  Flint,  manager  of  the  supply  department  of  Manning, 
Maxwell  &  Moorfe,  New  York,  has  resigned  ta  become  president 
of  Flint  &  Chester,  Inc.,  237  Lafayette  street,  New  York.  This 
tirni  was  formed  to  carry  on  business  in  railway,  machinists" 
and  contractors'  supplies. 

The  Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  has  re- 
cently acquired  the  right  to  build  the  Garrett  type  locomotives 
for  service  in  the  United  States  and  Canada.  The  special  feat- 
ure of  these  locomotives  is  that  they  are  of  high  capacity  and  will 
operate  on  lines  having  sharp  curves. 

\V.  E.  Sharp,  general  superintendent  of  shops  for  the  Armour 
Car  Lines,  Chicago,  has  resigned  to  become  vice-president  and 
general  manager  of  the  Grip  Nut  Company,  Chicago.  Mr.  Sharp 
began  railway  work  in  April,  1890,  as  a  laborer  in  the  car  shops 
of  the  Erie  at  Huntington,  Ind.  He  advanced  rapidly  through 
the  locomotive  and  car  department  until  1898,  when  he  resigned 
as  division  foreman  of  the  locomotive  and  car  department  to 
become  assistant  shop  superintendent  for  the  Armour  Car  Lines. 
In  1900  he  was  promoted  to  shop  superintendent,  and  later  to 
general  superintendent  of  shops.  He  will  retain  his  connection 
with  the  Armour  Car  Lines  as  consulting  engineer. 

L.  R.  Pomeroy,  until  recently  chief  engineer  of  the  railway 
and  industrial  division  of  J.  G.  White  &  Company,  New  York, 
has  opened  an  office  as  a  consulting  engineer  at  50  Church 
street,  New  York.  He 
has  long  enjoyed  the 
reputation  of  being  an 
authority  on  railway  shop 
equipment,  operation,  and 
construction,  and  is  pre- 
pared to  design  railway 
shops  and  industrial 
plants,  to  analyze  ma- 
chine tool  operation  with 
reference  to  electric  and 
effective  operation,  to  ad- 
vise as  to  the  rehabili- 
ation  of  shops,  and  to. 
make  reports  and  ap- 
praisals of  railway  and 
manufacturing  proper- 
ties. Mr.  Pomeroy  was 
born  at  Port  Byron, 
N.  Y.,  in  1857,  and  at- 
tended the  high  school  at 
Milwaukee,  Wis.,  and  the 
Irving  Institute  at  Tarry- 
town.  From  1874  to  1880  he  was  engaged  in  commercial  busi- 
ness, bookkeeping,  special  auditing,  drafting  and  designing  of 
cars  and  locomotives.  From  1880  to  1886  he  was  secretary  and 
treasurer  of  the  Suburban  Rapid  Transit  Company  of  New  York. 
For  four  years  following  this,  he  was  a  special  representative 
of  the  Carnegie  Steel  Company,  introducing  basic  boiler  steel 
-for  locomotives  and  special  forgings  for  railways.  For  nine 
years  he  was  engaged  in  the  same  work  with  the  Cambria 
Steel  Company  and  the  Latrobe  Steel  Company,  jointly;  this 
assignment  involved  metallurgical  engineering  and  experimental 
research  to  adapt  special  steels  for  railway  axles,  crank  pins 
and  piston  rods.  From  1899  to  1902  he  was  assistant  general 
manager  of  the  Schenectady  Locomotive  Works.  For  six  years 
following  this  he  was  a  special  representative  in  the  railway 
field  for  the  General  Electric  Company,  this  work  covering  the 
electrification  of  steam  roads,  railway  shops,  and  the  general 
application  of  electricity  for  all  railway  purposes.  Following 
this  he  was  for  two  years  assistant  to  the  president  of  the 
.Safety  Car  Heating  and  Lighting  Company,  during  which  period 
he  devoted *a- portion  of  his  time  to  consulting  work  in  the  spe- 
cial field  of  railway  shops,  and  machine  tool  operation. 


Catalogs 


L.    R.    Pomeroy. 


Expanders. — Gustav  Wiedeke  &  Company,  Dayton,  Ohio,  have 
published  an  illustrated  booklet  on  their  expanders  for  loco- 
motive boilers. 

Locomotives. — Record  of  recent  construction  No.  71  from  the 
Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  is  devoted  to  in- 
dustrial and  contractors'  locomotives.  .    .  .,      -  . 

'  •••;'■>..■  .;/  .;'•;■.■.,•  ■■,  • . 

.\iR  Hose. — Guilford  S.  Wood,  Chicago,  has  issued  an  original 
mailing  folder  illustrating  the  elasticity  of  the  rubber  used  in 
Honesthose  for  pneumatic  and  air  hoist  hose. 

Lamps  for  Train  Lighting. — The  recent  improvements  in  the 
tungsten  lamp,  making  it  much  more  serviceable  for  passenger 
caiMfghting,  are  discussed  in  bulletin  No.  4897  of  the  General 
Electric  Company,  Schenectady,  N.  Y. 

Valves. — The  Nelson  Valve  Company,  Philadelphia,  Pa.,  has 
published  a  small  folder  on  Nelson  blow-off  valves.  These 
valves  are  made  of  iron  for  working  pressures  up  to  300  lbs., 
and  of  steel  for  extreme  service. 

Journal  Boxes. — The  Locomotive  Equipment  Company,  De- 
troit. Mich.,  has  a  catalog  devoted  to  an  illustrated  description 
of  the  Newcomb  journal  box.  Records  that  have  been  made  in 
fast  passenger  service  with  this  design  are  included.    ,.....-      ^    • 

Stavbolts. — The  Falls  Hollow  Staybolt  Company,  Cuyahoga 
Falls,  Ohio,  has  issued  a  small  folder  called  Boiler  Construc- 
tion Repairs  Inspection,  giving  seven  reasons  why  hollow  stay- 
bolts  should  be  used  in  the  construction  and  repair  of  boilers. 

Planers. — Discussion  of  detailed  construction  with  illustra- 
tions occupies  a  considerable  portion  of  the  new  catalog  on.  the 
Rockford  planer  being  issued  by  Joseph  T.  Ryerson  &  Son, 
Chicago.     Specifications  of  four  sizes,  24  in.  to  36  in.,  are  also 

included.  ....,,,..,;   .,-•-,.;■:,,..;■,.■ 

,-  ■  -  •'    -■■■"■"  .  •  i^--  ■     '  '.i'   <--■■■■•; 

Manganese  Steel  Gears. — The  Taylor  Jron  &  Steel  Compaiiy, 
High  Bridge,  N.  J.,  has  issued  bulletin  100-B  illustrating  and  de- 
scribing Tisco  manganese  steel  gears  and  pinions  and  bulletin 
113  illustrating  and  describing  the  company's  manganese  steel 
chains  and  sprockets. 

Corn.ERs.^ — Tlie  National  Malleable  Castings  Company,  Cleve- 
land, Ohio,  has  published  catalog  No.  2  on  Sharon  Tower, 
Climax,  Latrobe  and  Chicago  couplers  and  repair  parts  for 
freight,  passenger,  engine  and  tender  service.  E.xcellent  dia- 
grams are  given  of  each  type  of  couplers,  and  also  of  each  repair 
part. 

Condensers. — Tnie  Wheeler  Condenser  &  Engineering  Com- 
pany, Carteret, /j.  J.,  has  published  bulletin  No.  107  on  high 
vacuum  jet  condensers.  Special  attention  is  devoted  to  the 
Wheeler  rectangular  jet  condenser,  which  is  constructed  on  the 
counter-current  principle.  Wheeler  barometric  ejector  condens- 
ers and  Wheeler  direct-acting  jet  condensers  are  also  illustrated 
and  described. 

FiREPR(X)F  Products. — The  Dahlstrom  Metallic  Door  Company, 
Jamestown,  N.  Y.,  has  published  in  pamphlet  form  the  address 
on  Reduction  of  Fire  Waste,  by  Edward  F.  Croker,  ex-fire  chief 
of  the  New  York  fire  department,  at  the  International  Municipal 
Congress  and  Exposition,  held  in  Chicago,  September  29,  1911. 
The  pamphlet  closes  with  a  brief  description  of  the  fireproof 
qualities  of  the  Dahlstrom  products. 

Shot    HEATiNa — An    interesting   treatise    containing   practical 
suggestions  on  this  subject  by  F.  R.  Still  has  been  sent  out  by  the^ 
American  Blower  Company,  Detroit,  Mich. 

Compressors. — Bulletin  34  A  34  C  and  34  E,  from  the  Chicago 
Pneumatic  Tool  Company,  Chicago,  was  devoted  respectively  to 
class  G  steam  driven  compressors,  tandem  gasolene  compressors, 
and  railroad  type  duplex  steam  driven  compressors. 
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Competition  on 
Rtfclaimin^ 


You  will  stilL  have  a  fev/  days  on  receipt 
of  this  nuriiber  to  finish  and  send  in  your 
contribution  to  the  competition  on  Reclaim- 
Scrap  Material  j^g  Scrap  Material,  which  closes  Febru- 
ary 15,  1912,  a  prize  of  $35  will  he  given  for  the  best  paper  on  . 
the  subject  and  one  of  $20  for  the  second  best.  Articles  not 
awarded  prizes,  but  accepted  for  publication  will  be  paid  for  at 
our  regular  space  rates.  We  want  to  bring  out  all  the  practical 
information  possible  on  the  reclaiming  of  scrap  and  as  to  how  far 
this  work  can  be  carried  with  good  results.  Full  announcements 
of  the  competition  were  made  in  the  January  issue. 


.  C"  e  Y  ^"  ^  locomotive  equipped  with  a  high  de- 

!  '  .  gree  superheater,  a  visitor  was  recently  as- 

quipmen     a        tonished    to    observe    that    the    inside    and 
Fair  Show  part    of   the    lower    face,  of   the   cylinders 

were  not  lagged  in  any  manner.  This  is  ah  illustration  of  the 
reason  why  a  device  .in  actnal  practical  service  often  does  not 
show  the  economy  which  it  did  in  experimental  service;  while 
the  superheater  appears  to  be  able  to  hold  up  its  end  under  the 
most  severe  handicaps,  it  is  not  improbable  that  carelessness  of 
this  kind  might  be  responsible  for  the  discarding  of  a  d»  ice 
which  under  reasonably  fair  conditions  would  prove  successful- 


ly ..  gu  The  first  prize  of  $35  in  the  competition  on 

,:•  Shop   Improvements  during  1911   has  been 

;•  .  Improvements  awarded  to  William  G.  Reyer,  general  fore- 
-       During   1911  ^^^   of   the    Nashville,    Chattanooga    &    St. 

Louis  shops  at  Nashville,  Tenn.  The  second  prize  of  $20  goes 
to  C.  C.  Leech,  who  until  recently  was  foreman  in  charge  of  the 
BufTalo  shops  of  the  Pennsylvania.  Both  af  these  men  considered 
the  subject  from  entirely  different  view  points.  Mr.  Reyer  briefly 
covered  the  general  improvements  which  had  been  made  and  then 
considered  a  number  of  important  time  and  labor  saving  kinks 
which  had  been  introduced  at  Nashville  during  the  year.  Mr. 
Leech,  on  the  other  hand,  described  the  changes  which  had  been 
made  in  the  arrangement  of  the  buildings  and  equipment  at 
Buffalo  during  the  year. 


,.:  :       rv  The  drop  test  forms  a  part  of  the  specifica- 

.  tions  of  a  number  of  the  more  important 

Testm^  r        -1  •  .^        J    •      -t 

pieces    ot    railway    equipment    and    in    the 

Machine  larger  railway  testing  departments  the  drop 

testing  machines  come  into  very  frequent  use.     The  Baltimore  & 

Ohio,  in  replacing  an  old  machine,  has  installed  an  electrically 

operated  apparatus  which  gives  a  maximum  drop  of  60  ft.    It  is, 

in  many  respects,  a  very  decided  improvement  over  the  customary 

arrangement.    A  magnet  is  used  for  hoisting  the  tups  and  the 

height   of  the  drop   may  be   accurately   determined   and  quickly 

altered   without   the   necessity   of   climbing   up   the   column   and 

adjusting   trips.     Furthermore    safety    devices    have    been    most 

carefully  provided  which  seem  to  make  it  practically  impossible 

for  an  accident  to  occur  which  might  result  in  the  injury  of  the 

operators  or  in  spoiling  a  test.     This  machine  is  fully  illustrated 

and  described  in  another  part  of  this  issue.  .-;>"•'-     :■-■-•  .•, 

Engineer's  '"    ^^^^    weather,    especially    in    cases    of 

„,.   J  snow    and    sleet    and    on    rapidlv    moving 

Wind  ..     •         V    •  I-  "    • 

trains,   it   is   necessary   for   an   engineer  to 

Shield  close  ^\^^,   ^-.j],   window   and   to   operate   his 

train  with  practically  no  view  ahead  except  a  quick  survey  of  the 

signals,  the  exact  location  of  which  he  knows.     If  the  cabs  are 

provided  with  a  narrow  hinged  window  that  may  be  swung  out 

and   fastened  and  act  as  a  wind  shield  and  can  also  be  quickly 

and  easily  wiped  clean,  the  necessity  and  desire  of  closing  the 

side  window  even  in  very  cold  weather  is  practically  eliminated. 

These  shields  not  only  permit  a  clear  view  ahead  without  being 

blinded  by  snow  or  rain  but  also  largely  keep  the  cold  wind  out  • 
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\oi..  Wi.  X...  1. 


■'  t'.    I'.,    l-liiil.    iii;m;i;;ir    •if    tlir    >n|iii|\    (li-|i;irinuiii    ni'    .M.iiiiiiin;. 

I't  I'lim  »V  (lu-^tir.  Iiu-..  _'.i7  l..il'.i\otU'  .slii-rt.  Xi  u  \  '  rk.  I  lii> 
Itrin  «;is  lotiiuil  tn  v;in>  "H  lni>iiu'>-.  in  r;iihv;i>.  iii;ii,liini-.t->" 
;ni«l  (■(•litniot'T*'   sn|>|iliis. 

riu-    l'..iliK\m    l.<..-.'inciii\ v'    \\.iik>.    riiiknloliiln.i.    i'a..    Ii;i-    ri'- 

i(inl.\    ;n-i|nii"<  d    liu-    riulu    \'<    lniilil    llu'    (iiiiTitt    t\pi'    k  n'"iiiuti\  i-» 

iiT   ■.ir\i>r   111   ilu-    rnitiil    Si.itis  .iiul   ('aiKuki.      I  lie   >|ii'k"i;il    l\-.it- 

iin-  1.1  iIiiM-  1.  ii.iiiniiv  I-  i--  tli.it  tlu'>   ;it\-  >«l  liiuli  iM|i;uil\    ;mil  will 

'" 'pi  rail-   .11   litii  >  lia\iii!4   >liarp   i-iir\i'>. 

W  .  I-'.  Sliarp.  yuivral  >up(iiiittiiiKiit  .'I  ^!ii'|is  i.'i"  llic  Anii.'ur 
(ar  I.1IU-.  I'liu'au;. '.  lias  f<.".iyiuil  to  ln.-i'..nu  \  iii -pii-^idi  lit  aiul 
.ui'tuTal  niaiiainr  "i  tlu-  ( irip  Xiit  I'.  .iii|ianv .  l'liicai;.>.  Mr.  Sliarii 
ln-yan  railuav  w.  .fk  in  April.  \>^'H),  a^  a  lalmriT  in  tlu'  i"ar  ><lii'ii> 
•  ■{  the  l-.rif  al  1  lniiiiiii;ti  ni.  Iml.  I  Iv  aiKanfiil  rapiill\  llir.'iiuli 
till'  liicoiiii'tivi  and  tar  iK|i;iniiKnt  uniil  l.'<''.'^,  wiun  iu  ri-.i;_:ii(.-.l 
as  tlivisii'U  foninan  >.|'  lliv  l<K-.'ni.>ti\  r  and  lar  drpaniiunl  t" 
lu'i'iMHf  assisiaiit  sliup  sniiorintiiidi'iii  f.  .r  llir  Ann.  .in  Tar  l.iiu-. 
In  l''rt)  lu'  was  ]ir.>ni..tid  I.i  shup  ^tipiriniriidint.  and  laiir  i" 
.miicral  sii]n.-rintondinf  >•(  slit.ps.  lie  will  ntain  lii~  o.  .niicrti. 'ii 
with   till-    Armdir   ("ar    l.iiu>   as   v-.  .iisiiIihil;   iii.uiiuir. 

■     I..    I\.    I'..nur<'_\.    until    leiniily   i-hici'    in^iiuir    .if    tin     railwax- 
and   industrial   <lhisi«>n    >>i    I.    ( i.    \\  hiii-   \    ('.■inpaiu.    Xi  u    ^.  rk, 
'Tias    "priud    an    otiuT    .is    .i    »•.  iii»;ihinu    iiiL;it'i'ir    at     .^d    (  luiiili 
striel.     Xiw    Xij.rk.       Ill'  .      , 

li.i^  l.'iis^  fiii.'.M'il  iIk 
rrpulatJ-'ii  "t  I'fiiisi  an 
railhiirii)  on  raihv;i\  sh.  .ji 
ftfuipnunt,  "prrati"ii.  and 
V-.  iiisinuMi.'n.  and  i^  pii- 
p.iri-il  t"  di-'i!.;ii  railway 
s  a  I'  p  >  ami  industrial 
plant-,  t.'  aual>/»,'  iiia- 
A-liitU'  t".  .1  iipi-raii.  .11  u  itli 
nii-rcniv  to  ilivtric  ami 
cttci'tivi'  <>pi-raii.'iv.  t"  ad 
\isi'  as  t"  tlu-  rih.'thili' 
ati'.ti  "I  sliops.  and  t" 
make  ri-]>.  .rls  .and  ap- 
prai>al^  "i  railw  a\  and 
inanniaeturinii  pr.'pvr- 
lifs.  Mr.  ]'.  .nuroy  \va- 
1..  rrn  at  I'.'rt  I'.vr.  .n. 
X.  ^"..  111  l.'^5r.  .iml  at 
temii-d  the  hi;^li  si-h">'l  .it 
Milwaukee,  W  is.,  and  the  L.    R     Pomeroy. 

lr\in;^  iii>titi'.ie  .it  Tarrv - 
town.      I'r.  Ill    l.'^74  t..    l.'^.M)  he   was   eU!.;a!;ed   in   i-oiiimeriMal   lai»i 

ness.    1 kkeepin.u.    speeial    au.litiui:.    ilral'liui.;    and    de^iuuiiiL;    .1 

ear«.  and  loomi. .lives.  l"r. •in  l.'^.'^O  tn  l.S^d  he  was  sei.'reiar>  ami 
treasurer  of  the  Suhurh.m  U.ipid  Traii>it  t'..nipaii>  of  .Xew  \..rk. 
J'. .r  four  >iars  f.llowiiit;  thi-.  lu'  was  a  special  riiiresintati\  e 
of  the  t'ariu)iie  Steel  t  .-inpanv,  introdm-ini;  ha-ie  hoiler  >tiil 
for  Vooomotives  and  sjieiial  f. .rizinys  f. .r  railw. i>s.  I'.'r  nine 
,  A  ears  lie  was  'enijaued.  in  the  s.iuu-  wi.ik  with  the  I'amhria 
Steel  Coinjiany  and  iiie  l.atrohe  Steel  C"onipan>.  i.iimlv  ;  this 
a-si,i;nnient  invohed  tnetalluruiial  encineeriiii:  .and  experimental 
re.search  t.>  .adapt  -pei-ial  steels  for  railw. i\  axles,  erank  piu> 
and  pi^i..u  r.  ..]-.■  Ir.  .m  l.^'-''  t"  l'(L'  he  \\a-  .i~si-iant  iieiural 
iti.iiiavier  .'f  the  Sclieneetady  l.oi'om.  tive  Works.  1".  r  six  \e.ir- 
followini;  this  ho  was  a  special  feprescntatixe  in  the  railw.iy 
lield  f.  T  tile  ( ieiier.-d  i'.Iectrie  Company,  thi-  work  coverini;  the 
tleotriticatioit  of  wte.am  roads,  railway  shojis,  .lud  the  ueneral 
application  of  cU-ctricity  for  all'  railway  jiurpo-es.  I'l.llow  inii 
this  h^  w.-is  for  tw..  .\ear-  assi.stant  to  the '  president  of  the 
SaiVty  Car  lUatinu  and  l.iirhtini;  Comp.tny.  durini;  wliich  period 
he  ilcvoted  a  p<>rtion  ...f  his  time  t.'  cousultin.si  work  in  the  spe- 
cial  Iield  of  railway   shops,  and   machine  tool  operation. 
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Iai'Wukio.     (histax    W  iedeke  \   (.'om])aii\.  Da.Nt.'U.  ()lii...  have 
piilili-hed    .111    illustrati'd    hooklet    on    their    txp;inder>    for    loco 
111.  live   iioiliT-. 

1  oi  iiMiiiiv  K..-.-  Kev'.  rd  i>\  lei-eiit  coiisinut  ion  .V...  71  f  r. 'in  tli. 
r.,ddw  ill  l.oc. 'inotiw  WUrk-.  I'liikadelphia,  I'a..  i-  ilevicl  t--  in 
dii-tii.d    .iiid   Contractors'   l.)Comoii\es. 

\ii<  llo.-K. — (inilford  .S.  \\,„,d.  (.'liica;j;o.  li.is  issiiefl  an  .'rit^in.i' 
m.iilinii  folder  illuslratini;  the  elasticity  of  the  ruhlur  um-i1  ii: 
I  1.  .ne-tho--e    for  imeum.itic  and  .lir  hoist   Iiom. 

I.wirs  I  ok  Tkmn  I.k.iimxc. — The  recent  iinpr.  .venu  nt-  in  llu 
iiini.;-teii  l.imp.  makini.;  it  much  more  ser\  ice.iMe  for  p.i^seiiiii' 
car  liuiitiny.  .ire  di-cussed  iu  hulli-tin  X...  4.'^''7  ..f  tlu  (ieiier.i^ 
l-.lectric  t'oinpanv.   .*schenect.id> .   .X.   ^'. 

\'\i\Ks.     The    Xelson    \'a!ve    C"omp;in\,    I'hiladelphi.i,  i'.i.,    lia~ 

pul.li>hed    .1    >ni;ill    fohler    on     Xelson    Mow-.'tf    v.ilve^.  Ihe-i 

v.iUe^    are    ni.ade    <<i    iron    for    wurkiui;    pre--sure-    up    to  M^)    Ihs.. 
and   ..1    >!(.•<  1    f.  .r   extreme   siTv  ice. 

joi  ux  \i  r.oXKs.  —  I  he  Locomotive  l-.ipiipmeiit  (.dmp.iny.  I>i- 
ir.'it.  .Mich..  h;is  a  catalog  devoted  to  ;iu  i!hi>-trated  devcriptioii 
..f  the  .Xiwcomli  joiirnal  hox.  Records  that  h.ive  hein  ni.ide  ii; 
i.i>l   |ias>entiir  service  with  this  desiyn  ,irt-/iiichiiKd. 

.Sr  vvitni.TS.  -   I  lie    i-.ills    llollow    .Si.ivh.ijl    ('..mpauy.    Ctiy.iho^^a 
l"all«.   ( )hio,   has    issiud   a   small    foldeivc;U|ed    I'.oiKr    L"..nstriic 
li.'U    Repair--    Inspection,   liivinj;    ^eveii    re.i>.  .n>    whv    hollow    stae 
li.ilts   sh..ril<l   lie  Used   ill   the  Const  ructi' .ii   and    ii|i.iir   <•{  h.'ilers. 

I'l  vxKKs.     hiscussioii    of    detaili'd    coustruciioii    with    illustr.i 
n..n-   ..ccujiies  :i   c nisiderahle.  portion   of  the   new   cat.ilos.;-  .  .n  tiic 
Roekfi.rd    i>l;iuer    luint;    issued    liv     josi]ih     1.     Ivverson    iV  '^"ou. 
Chic.i!.:. ..     .Specification-   of    four   si/es,  24   in.   to   Mi  in.,   are   also 
iiicln.led.  .  ■  ..■.•■ 

.\1  \.xi,.\xKsK  .Stkki.  (Ikaks. — Tlic    Tavlor  Iron  ^-  .^teel  ("omii.iii\. 
lli!.;h   llrid.ue.   X.  J.,  has  i>sue<l  hulletin   l()()-l'.  illii>tratiii.ii  ;nid  de 
-crihiu!.;     I  i-Vo    inan.!.;anese    ^tetl    L;i'ar-    .and    piui..us    .and    hulletin 
IM    illii>tr.itiu!.;    .and    discriliiny    tiie    i-onipan_\'s    m;iui;anese    -led 
cliaius  .and   sprockets. 

l"oi  II  tKS.~-'i  he  .X.itiou.d  Malle.ahle  Castiniis  (."omp.an.v.  L'love- 
kiiid.  ()hio.  h.is  puhlislud  c.italoi;  Xo.  2  on  .Sh.ar.'ii  l.iwer, 
riim.ax.  I..iti"..he  and  ("hic.itio  cuiilers  ;md  npair  p.irts  f<.>r 
freight.  pa>seui;er.  miiine  .iiiil  tender  service.  ]'..\Cellent  dia- 
'..iranis  are  yiveii  ..f  i-.icli  t>])e  of  coupler-,  and  .als.i  nf  each  rejiaii 
p.art. 

foxni- x>KRs.  I  he  Wheeler  C"omlen>er  \-  liii.tiineeriiii;  Com 
p.inv.  I  .irteret.  X.  j..  has  puhli-hed  hulletin  .X...  107  on  hiyh 
v.iciuim  iet  c  .ndiu-ir-.  .^peci.il  .ilUntion  is  devole<l  t..  the 
Wheeler  riclanyular  iit  c..ii<Kn>er.  which  is  i.  .n-tructed  .  .n  the 
cuuier  current  i>riuciiiK.  Wheeler  h.iroiiietric  ejector  cndeii-- 
ei>  and  Whei'lir  direit-actiiit;  jet  condensers  art.-  .als..  illustrated 
au.l  ilescrihed. 

liKKikooi  I'koki  I  Ts.  The  Dahlstrom  .Metallic  Do.ir  Coinp.anv. 
J.imestowii.  .X.  N'..  h.is  pulilishe<l  in  i>.tmphlet  form  the  .idilre-- 
.■n  Reducti.iu  ..f  lire  \\  a-te.  h\  I'.dward  I".  Croker.  (  x-fire  chiei 
..f  the  -Xew  ^■ork  lire  de|iartn)ent.  .at  the  International  Mmiicipal 
t. .niiress  and  Exposition,  held  in  Chicago,  Sei>temher  J''.  1911. 
I  he  iiamjihlet  close»  with  .a  hrief  iliscrii)tion  of  the  lireprooi 
i|nalities  of  the  Dahlstroin  products. 

.Shut  IIkatinc. — .\n  interestinji  tre.atise  onmaniiii.ti  jtractical 
-u.u.ne-tioiis  on  thi>  suhjtet  hy  I-'.  K.  Still  h.i-  heeii  sent  out  h>  tlu- 
-Xnieric.ui  i'dower  Company.  Detroit,  Midi. 

e'liMi'KKs-oks. —  r.ulletin  M  .\  .U  C  ami  M  ['..  from  the  Cinc.ii;.' 
I'ueiim.atic  To.,]  Company.  Chicatio.  was  devoted  res]>ectivdv  t.' 
c!;i-s  (i  -team  driven  coni|)res-'or>.  tandem  jjasolene  coniiires>. .r-. 
and  railro.ad  tvpe  duplex  -te.im  driven  comiiressors. 
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^'"u  Avill  ^till  have  a  I'cw  <lay«  on  receipt 
«jf  tliis  iitniilivr  to  finish  an»l  semi  in  yonr 
oiiuiilintiiin  t<.>  tlie  Ct unpetitiuii  <'n  Keol.iim- 


Competition  on 
KeciaiminjJ 

Scrap  -Material  ]„„  Scrap  .M.iter.ial.  wliich  el-.ses  I'eUni- 
ar\  15,  1912,  a  pri/e  nl  S.^.^  will  lie  jiiven  fur  tlie  best  paper  on 
the  .siibjeet  and  fine  V'l  •>-'*  '"''  tlie  .>^t!C<iir<l  1iest.  .\nicIos  not 
awanied  pri/.e*,  but  aciepuil  fur  imlilioatinn  will  l>e  i»ai<l  fur  :it 
i'ln-  reonlar  sjtaoe  rates.  We  w.nit  tn  hrini;  oiit  all  ilie  piaelical 
itiUnniatiiin  pitss-ilile  on  t!ie  riclaiiiiino  i.i  seraji  aiiil  ;is  t<i  li<i\v  r'ar 
this  w  rk  ean  he  e.irrieil  uillt  omikI  resnlls.  I'ull  ai3H< unieotnent < 
•  d"  the- C"ni|U-titiiin  uii\-  ina<!f  iu  tht;  J.iiiu.iry  issite.  '- 


(Jivt  \'«ur 

Fquipmcnt    a 
Fair  Show 

were  not  lauued   ii 


( !ii  ;i  1<  in 'motive  e<nnppi(i  «itll  a  litoh  vle- 
Vt'ei'  stipeilu.-iier,  a  \  isilur  w.is  recvi'tl\'  :<>- 
liMii-lHii  t<i  I'liM-rve  tli.it  tile  iiisi<le  ;tn«l 
pan  id'  the  liiwer  face  <ii  the  cvlimlers 
an\  ni.iniur.  'I'liis  is  ;m  illtistrati'  n  nl  the 
reason  \vh\  a  device  in  .iciual  iir,iciic;i!  sirvici-  nileii  does  ivt 
sliow  the'  vciiipiny  wliicli  it  did  in  t-\piTitnenl;il  >cr\ici;:  while 
the  snperhi-ater  .ippears  to  he  .'liilc  h>  hold  tip  its  end  tindi-r  tlie 
most  severe  li.indicafis,  it  is  n. a  iiniiridiahle  that  careles-iies-  of 
tliis  hind  uii;.:lit  he  respoiisiliU-  i,,\-  iju-  di-eardin,y  of  a  device 
wliicli   iindir   rc:i>oiiahly    f.iir  conijitinns  would  ])rr>\e  suceessiul. 

,,   .,  ,,,  Thf  lir-t  iiri/e  111  J?35  in  ihe  cinnu  tition  on 

Hallway  Shop  .  ' 

."shop    Improvenuoits   durni!:?    IVU    has    lieen 

,      lmpr..vements         .,,,.jrde<l  to  Wilhan,  (i.  Keyer,  o^.,>^.ra]  for.- 

Durinji    1911  ,„;,„    ..f    ,iie    .\a-in  ille,    Chajiaiio.  .-a    \    St, 

I.onis  shops  at  Xashville,  Tcnn.      I  lie  second  i»ri/:e  of  $3)  yes 

to  C  C  Leech,  who  until  recently  was  foreman  in  charjic  of  the 

nufTalo  shops  of  the  IVnnsyhani.i.     I'.oth  of  tlie-e  men  cuiisidired 

the  siihjoCt  from  eittirely  tiilYerint  view  iioints.     .Mr.  Keyer  hrietly 

cohered  the  ifeoer:iliinpp'vement>  which  had  Ik-cii  iHa<le  an<l  theii 

considvretl  a  nuinher  of  important   linie  aixl  lahor   savinj;   kinks 

whidi   Itad   luen   introduced   .it    \;i-ii\il1e   dnritiin   tJK'   \i'ar.      Mr. 

l.eecli.  on  the  ullur  h.iiiil.- lU-crihed  the  clian^;es  which   liad  lieen 

nia.le    in    the    arrani-ement    of    the    luiildino^    and    eiptiiiment    at 

llitft.do  /lUrinji  the  \e.ir. 


lirop 
Testing 


Tlie  ilrop  test  fi>rms  a  part  of  the  specit'ica- 
tions  of  a  mimher  of  tlie  more  important, 
jiieces    of    niilwav    enuiimunt    and    in    the 
Machine  l;irL;er  railway  testing  dep.ii"tmein>  the  drop 

testing  machines  come  into  very  frecptcnt  use.  1  lie  r.altimidc  & 
Ohio,  in  replaciiiir  an  nld  machine,  lias  inst.illed  an  »lectricaliy 
'•Iterated  app.itatus  wliieli  i;ives  a  ma.xinnitn  drop  of  (1)  ft.  It  is 
in  many  respecl>.  ;i  \ ery  tkeided  improvement  <>ver  the  customary 
.urnngetncHt.  .\  masiiiet  is  n-i-d  ior  hoisting  the  tnps  and  the 
Iieiuht  of  the  Ar<<-\\  may  he  accttr.iuly  <lelerinined  and  quickly 
;ilt<.re<l  \\  illi<,iut  the  nece'ssi'y  ><{  elimhing  tij)  the  eoluinii  :ind 
ailiii-iing  trrjis.  iuirilKrinore  safety  <levices  have  hceii  mo.st 
carefidly  .nrovjdi-d  which  seem  to  make  it  practically  impossfhlc 
f-ir  an  acciilent  ti.)  occur  wliich  niiirht  result  in  the  ininry  of  the 
(iperators  pr  hi  spiiiling  .i  test.  This  machine  is  fully  ilhi.sirated 
.lud  descrihed  in  ;tnoilur  p.irt  of  tjif-  i«;sne.  ,'     . 


.Knjiineer's 
,      Wind 
Shield 


In  /ern  weather,  especi.illy  in  cases  of 
si;o\\  .iiid  shcl  atid  on  r.iyiidly  moving. 
tr,tiHTi.  ii  is  iiec«,--:n-y  f.  >r  an  .eiigiin;tT  to 
cl  sr  "Jii  cih  .window  and  to  lipente  his 
irain  villi  pnicticallv  in.  \  lew  aiiead  e\cept  a  <|«ick  >urvvy  of  the 
-i^iKil.-.  the  e.xact  locaii'  ii  tf  wliich  he  Kin  nvs.-  Jf  the  caiis  are. 
provided  with  a  narrow  hinged  wimlow  that  may  he  swuiio  ,,irt 
;i!ut  f.isteiteil  ;iiid  ail  a-  .i  wind  shit.hl.  .-nid  can  alM>lH-  quickly 
.and  litsJly  wijK-d  cK:m.  ilu  iuc«,;ssi{y,;tiid  tie-ire  t<t  elo-im.;  the 
side  w'inilow  even  in  very  eld  weallier  is  pr.tctically  elimin:ited. 
ri'.-e  shiekis  not  on!.\  permit  :i  cle.ar  view  aliead  vvithoiit  heing 
hlinikilliy  .-n«uv  or  rain  Ivut  rdso  largvfy  keii»  tlie  cjM  w  in<l  oiit 
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of  the  cab  and  from  the  engineer's  projecting  arm  and  shoulder. 
They  are  simple,  cheap  and  easily  applied  and  no  locomotive 
operating  in  passenger  service  should  be  without  them,  especially 
during  winter  weather. 


Low  Water 

Alarm  for 

Locomotives 


When  a  locomotive  boiler  explodes,  the 
evidence  in  a  great  majority  of  cases  indi- 
cates that  the  cause  is  low  water.  While 
no  engine  crew  would  intentionally  permit 


the  water  level  to  reach  a  danger  point,  the  fact  that  it  does  do 
so,  in  sonic  cases  without  any  fault  or  inattention  on  the  part 
of  the  crew,  indicates  the  value  of  greater  safeguards  in  this 
directia^.  On  some  divisions  of  the  Southern  Pacific,  the  loco- 
motives are  now  being  equipped  with  an  apparatus  which  auto- 
matically blows  a  whistle  and  dampens  the  fire  whenever  the 
water  level  reaches  the  danger  point.  The  passages  to  this  appa- 
ratus are  made  sufficiently  large,  so  that  the  possibility  of  their 
becoming  clogged  is  very  small,  and  even  though  the  water  glass 
or  gage  cocks  may  be  out  of  commission,  the  alarm  will  probably 
do  its  duty.  The  apparatus,  as  may  be  seen  in  the  description  on 
another  page,  is  not  expensive  and  requires  very  little  mainte- 
nance. The  expense  of  a  single  dropped  crown  sheet  would  be 
sufficient  to  equip  a  whole  division  with  an  alarm  of  this  type. 

\  •  '"-      -,.       ^  Don't    forget    the    shop    kink    competition 

■  ■    :'.-  ,,  which  was  announced   last  month  to  close 

.   '.    :  ,     ^^°P  ^^"^     .       March  15,  1912.     Any  labor  or  time-saving 
;    Competition  kinks    or    devices    which    are    used    in    the 

locomotive  or  car  departments  will  be  eligible.  .-V  prize  of  $50 
will  be  av.arded  to  the  contributor  with  the  best  collection  of  three 
kinks,  and  a  second  prize  of  $25  will  be  given  for  the  next  best 
collection.  More  than  three  kinks  may  be  submitted,  allowing 
the  judges  to  base  their  decision  on  what  they  consider  to  be 
the  best  three  in  the  collection.  Kinks  not  awarded  a  prize,  but 
v-i-;.  acccpte^/Tor  publication,  will  be  paid  for  at  our  regular  space 
'■;^_^tes.  The  devices  should  be  clearly  and  fully  described.  Too 
many  of  our  contributors  err  on  the  wrong  side,  making  their 
explanations  incomplete  and  entirely  too  brief.  A  prize  winning 
kink  may  be  so  poorly  described  that  its  advantages  will  not  be 
at  all  apparent.  The  illustrations  may  consist  of  sketches,  draw- 
ings, blue  prints,  or  photographs.  While  it  is  not  necessary  that 
the  contributor  should  have  designed  the  kinks  it  is  always  advis- 
able, wherever  possible,  to  give  credit  to  the  man  or  men  who 
did  design  them..      ._:... 


Good  Tdeas 


Men  of  all  grades  on  a  railway  are  in  po- 
sition   to    suggest    improvements    in    both 
*^*  methods  and  appliances  for  the  work  with 

Worth  Money  which  they  are  most  closely  associated, 
and  in  many  cases  will  go  to  great  personal  inconvenience  to 
have  an  improvement  installed  which  often  results  in  decided 
economy  for  the  company.  Unfortunately,  in  some  cases  it  is 
with  so  great  difficulty  that  things^ of  this  kind  can  be  done 
that  the  initiative  of  the  men  is  completely  destroyed  and  they 
not  onlj'  make  no  suggestions,  but  to  some  extent  lose  their 
loyalty  to  the  company.  A  few  railway  companies  are  recog- 
nizing the  importance  of  stimulating  the  activity  of  their  em- 
ployees in  this  direction,  and  are  even  going  to  the  extent  of 
offering  to  pay  a  man  for  all  ideas  which  prove  practicable.  The 
results  are  remarkable.  Even  under  ordinary  conditions  sugges- 
tions are  numerous,  but  when  a  reward  is  offered,  the  possi- 
bilities of  resulting  economies  are  surprisingly  great.  On  the 
Buffalo  &  Allegheny  division  of  the  Pennsylvania  Railroad,  where 
prizes  are  given  for  such  suggestions,  it  has  been  found  that 
practically  all  classes  of  employees  respond ;  while  many  of  the 
suggestions  are  worthless,  there  are  so  many  that  are  valuable 
that  it  pa>;^well  to  carefully  investigate  the  possibilities  of  each 
one.  II  •  ♦H' 


Coal  for  Automatic^stokers  for  stationary  boilers  al- 

most   without    exception,    require    prepared 
ocomo  IV  coal,  but  designers  of  stokers  for  locomo- 

Stokers  tives  have  from  the  beginning  attempted  to 

use  the  regular  run  of  mine  coal ;  it  is  quite  possible  that  this  effort 
is  largely  responsible  for  the  failure  of  some  of  the  designs.  Those 
that  have  proved  successful,  however,  have  by  different  means 
crushed  the  coal  before  it  was  actually  put  into  the  firebox  and  in 
this  way  have  overcome  the  apparently  serious  handicap  of  using 
the  unprepared  run  of  mine  coal.  In  the  Street  stoker  an  entirely 
se[)arate  apparatus  has  been  u.-ed  for  this  purpose,  while  in  the 
Hanna  and  Crawford  designs  what  is  in  effect  a  crusher  forms 
part  of  the  apparatus.  If  prepared  fuel  were  furnished  stoker 
locomotives,  not  only  would  their  operation  be  more  reliable  and 
efficient,  but  particularK-  in  the  case  of  the  Street  stoker  there 
would  be  a  decided  reduction  in  the  weight  and  in  the  amount 
of  machinery  required.  As  is  shown  elsewhere  in  this  issue, 
where  suitable  fuel  can  be  obtained,  Mr.  Street  is  now  equipping 
locomotives  with  the  screw  conveyor,  and  entirely  doing  away 
with  [he  crusher  and  its  engine  on  the  tender.  Coal  suitable  for 
stoker  use,  i.  e.,  everything  that  will  pass  through  a  2-in.  screen, 
can  be  purchased  at  the  mine  at  the  present  time  at  a  considerable 
reduction  over  what  run  of  mine  costs.  When  it  is  considered 
that  on  a  division  having  100  locomotives  equipped  with  stokers 
there  will  be  100  small  crushers  operating  uneconomically  and  using 
power  that  is  needed  to  pull  trains,  when  a  few  crushers  at  the 
coaling  stations  would  do  the  work  better,  the  unsoundness  of 
the  practice  is  evident.  It  would  be  as  sensible  to  have  small 
dryers  on  each  locomotive  for  preparing  the  sand.  Some  few 
roads  are  recognizing  this  fact  and  are  furnishing  stoker  locomo- 
tives with  suitably  prepared  fuel  to  the  great  advantage  not  only 
of  the  firemen,  but  of  the  fuel  consumption,  and  the  reliability  of 
the  stoker  operation.  Other  companies  considering  the  applica- 
tion of  stokers  should  arrange  to  do  likewise.  ;  .  -. 


\T  ,  c  How   manv   cubic   feet   of  firebox   volume 

Volume  of  - 

J,        should  be  allowed  for  each  square  foot  of 

ocomotiv  grate  area  in  order  to  get  the  most  corn- 

Fireboxes  piete     combustion?       It     probably     varies 

directly  as  tlie  amount  of  volatile  matter  in  the  fuel,  but  there 
seems  to  be  little  definite  information  on  the  subject  with  any 
grade  of  fuel.  The  government  is  carrying  on  tests  on  this  sub- 
ject which  seem  to  indicate  that  the  larger  tl>e  volume  the  more 
efficient  the  combustion,  but  the  proper  limit  or  most  efficient 
point  has  not  yet  been  determined.  Practical  experience  in  loco- 
motive firebo.xes  indicates  much  the  same  thing  and  tests  made 
by  blocking  off  a  fair  proportion  of  the  grate  show  a  decided 
increase  in  the  efficiency  of  the  boiler,  in  some  cases,  even  with 
no  decrease  in  capacity.  Boilers  with  large  combustion  chambers 
give  as  great  or  greater  evaporation  than  those  having  the 
similar  space  filled  with  tubes,  and  in  fact  with  soft  coal  every- 
thing seems  to  indicate  that  an  increase  iii  the  relative  volume  of 
locomotive  fireboxes  over  the  customary  size  would  give  an  im- 
provement, but  there  seems  to  be  little  information  as  to  the  rate 
of  improvement  or  what  the  limit  should  be  in  this  direction. 
The  old  narrow  firebox  was  notoriously  a  better  steamer  for  its 
size  than  the  present  wide  type  as  generally  constructed  and  it, 
of  course,  had  a  decidedly  larger  ratio  of  firebox  volume  to  grate 
area  than  the  present  design ;  this  fact  may  be  responsible  for 
some  of  the  results. 

.\s  is  recorded  on  another  page,  Mr.  Gaines,  of  the  Central  of 
Georgia,  has  been  most  successful  in  some  experiments  in  this 
direction.  He  erected  a  hollow  brick  wall  across  tlje  forward  end 
of  the  grates,  making  the  firebox  of  sufficient  length  to  give  the 
required  grate  area  back  of  the  brick  wall  and  thus  form  a  com- 
bustion chamber  within  the  firebox  itself,  giving  an  increase  in 
relative  volume  of  about  25  per  cent.  Owing  to  the  fact  that  he 
admits  air  through  the  hollow  wall,  which  is  discharged  back- 
ward at  about  the  center  of  the  firebox,  it  is  difficult  to  determine 
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from  the  figures  available  how  much  of  the  increased  evaporation 
obtained  is  due  to  the  increased  volume  and  how  much  to  the 
admission  of  air  at  a  high  temperature  at  the  point  where  it  will 
do  the  most  good.  Some  work  in  this  direction  has  been  done  in 
the  locomotive  testing  plant  at  Altoona  and  it  is  to  be  hoped  that 
the  results  may  later  be  made  generally  available.  It  will  be 
noticed  in  connection  with  Mr.  Gaines'  design  that  the  increased 
volume  is  obtained  by  increased  length,  offering  an  opportunity 
for  a  considerable  decrease  in  the  height  of  the  box  even  to  the 
point  of  the  entire  elimination  of  the  front  water  leg  permitting 
the  installation  of  large  wheels  under  the  firebox  in  practically 
the  same  manner  tlmt  is  possible  with  the  Wootten  type  boiler. 


Steel   Passenger       ^*^^^  passenger  and  sleeping  cars  are  now 
in  sufficiently  general  use  to  give  an  oppor- 

;  .>  tunity  of  determining  with  some  degree  of 

In    Wrecks  accuracy  their  actions  when  in  wrecks.     On 

the  whole  there  is  no  doubt  but  what  they  are  a  wonderful  suc- 
cess in  this  particular,  and  have  already  resulted  in  a  saving  of 
many  lives.  In  cases  where  they  have  been  thrown  from  the 
track,  rolled  down  the  embankment  and  otherwise  misused,  which 
would  have  resulted  in  many  fatalities  with  the  ordinary  wooden 
car,  the  passengers  have  usually  all  escaped  with  but  minor  in- 
juries aiTd~no  fire  has  been  present  to  destroy  those  who  were 
trapped  iiT-the  wreck.  In  fact  in  the  one  feature  of  the  absence 
of  fire  in  bad  wrecks,  the  steel  car  is  worth  all  it  costs. 

In  the  case  of  actual  collisions,  however,  especially  those 
where  the  rear  end  of  a  train  is  struck  by  a  rapidly  moving  loco- 
motive and  train,  there  have  been  a  number  of  fatalities  in  steel 
cars.  Possibly  the  most  disastrous  of  these  was  in  the  wreck 
on  the  Chicago,  Milwaukee  &  St.  Paul  at  Odessa,  Minn.,  on 
December  12,  where  10  persons  in  the  steel  sleeping  car  were 
killed  and  11  injured.  In  this  case  the  steel  sleeping  car  was  the 
last  car  on  the  train,  and  just  ahead  of  it  was  a  heavy  steel 
diner,  and  ahead  of  this  were  5  cars  and  a  large  Pacific  type 
locomotive.  This  train  was  barely  moving  after  a  stop  when  a 
Pacific  type  locomotive  of  the  same  class  as  the  one  on  the  pas- 
senger train,  drawing  6  loaded,  30-ton,  refrigerator  cars  and 
operating  at  very  high  speed,  ran  into  it.  The  locomotive 
plunged  into  the  rear  end  of  the  sleeper,  which  was  the  smoking 
compartment  and,  destroying  the  combination  end  sill,  entered 
the  car  as  far  as  the  rear  end  of  its  cylinders.  This  action  ap- 
parently tended  to  lift  this  end  of  the  sleeper  and  to  depress 
the  forward  end  so  that  it  passed  under  the  underframe  of  the 
dining  car,  which  then  telescoped  into  the  sleeping  car  for  a 
distance  of  one-third  of  its  length,  demolishing  the  vestibule  and 
end  framing,  spreading  out  the  sides  and  crumpling  up  the  roof. 
The  underframe  of  the  dining  car,  which  was  of  the  standard 
Pullman  construction,  was  little  damaged,  and  the  same  holds 
true  of  the  forward  part  of  the  sleeping  car  underframe.  There 
was  practically  no  damage  ahead  of  the  dining  car,  in  fact  the  for- 
ward vestibule  of  the  diner  itself  was  practically  uninjured. 

One  of  three  things  with  this  class  of  equipment  should  be 
provided.  Either  the  upper  plate  and  end  construction  of  the 
vestibule  should  be  made  equal  in  strength  with  that  of  the 
underframe,  so  that  there  will  be  sufficient  resistance  to  prevent 
telescoping  even  when  one  underframe  rises  above  the  other; 
or  the  vestibule  including  the  underframe  should  be  made  of 
lighter  construction  as  far  back  as  the  body  end  sill  so  that  they 
will  crush  and  absorb  the  shock  without  injury  to  the  car  body; 
or  some  method  should  be  designed  that  will  positively  prevent 
one  underframe  from  rising  above  the  other  under  any  circum- 
stances. It  is  also  possible  that  the  body  of  the  car  could  be 
constructed  to  become  so  distorted,  in  case  of  a  collision  of" this 
type,  that  it  would  absorb  the  blow  without  being  crushed.  While 
collisions  of  this  particular  character  seem  to  be  the  only  vulner- 
able point  of  the  steel  car,  and  they  happily,  are  comparatively 
infrequent,  nev/Crtheless  the  cars  to  be  a  complete  success,  must 
be  prepared  to  withstand  even  this  test. 


n     I  ■    •   ^  In   the   effort  to   mcrease   the   efficiency   of 

Reclaiming  ,  ,       •     ,     ,  .  , 

...     the    mechanical    department    several    roads 

,.   .   ;         crap  have    been    giving    close    attention    to    the 

Material  question  of  reclaiming  scrap  material.     On 

the  Chicago  &  North  Western  the  superintendent  of,  motive 
power  and  machinery,  Robert  Quayle,  the  superintendent  of  the 
car  department,  C.  A.  Schroyer,  and  the  general  storekeeper, 
W.  M.  Carroll,  recently  made  a  trip  of  three  weeks,  visiting 
every  important  division  and  repair  point  on  the  road,  and  care- 
fully examining  the  'condition  of  the  shops,  store  houses  and 
scrap  bins  and  their  surroundings  to  see  that  usable  material 
was  not  scrapped  or  wasted,  or  was  not  kept  in  excessive  quan- 
tities, or  in  such  a  way  that  it  could  deteriorate.  In  looking 
over  the  plants,  memoranda  were  made  of  things  which  were 
not  as  they  should  be,  and  a  usable  bolt  or  some  similar  part,-: 
which  hacl  found  its  way  into  the  scrap  pile,  was  picked  up  and 
used  as  an  illustration  in  a  little  confer^yice  with  the  local  offi- 
cers  which   was  held   after  the  inspection   was   completed. 

The  conference  was  held  in  a  business  car,  if  there  were 
only  a  few  men  to  be  present,  or  in  a  large  office  or  hall  if  the 
car  was  not  large  enough  to  accommodate  all  those  w-hom  it 
was  desired  to  have  present.  These  gatherings  were  usually 
made  up  of  the  general  superintendent,  if  he  happened  to  be 
located  at  that  particular  division  point,  the  division  super- 
intendent, trainmaster,  bridge  department  foreman,  traveling 
engineers,  master  mechanic,  general  foreman,  engine  house  fore-  ; 
man  and  the  foremen  of  the  various  departments  in  the  shop. 

Attention  was  directed  to  the  fact  that  it  is  quite  often  neces- 
sary to  reduce  the  expenses  of  the  mechanical  department  for 
a  period  of  greater  or  less  length,  and  that  in  such  cases  the 
ordinary  practice  is  to  cut  down  the  pay  roll.  Usually  the  first 
men  to  be  laid  off  are  tlie  laborers  employed  about  the  shop 
who  can  be  spared  much  more  easily  than  the  more  skilled 
workmen,  but  who  at  the  best  receive  a  small  wage  and  can 
ill  afford  to  remain  out  of  work  for  any  length  of  time.  The 
suggestion  was  then  made  that  the  same  saving  or  economy 
could  be  brought  about  without  the  laying  off  of  these  men 
if  all  of  the  employees  would  co-operate  in  an  effort  to  reduce 
the  loss  or  waste  of  material  to  a  minimum.  On  a  large  road 
the  cost  of  material  used  in  the  mechanical  department  is  as 
great  or  greater  than  the  cost  of  labor,  and  the  indications  are 
that  by  co-operation,  a  sufficient  saving  could  be  made  to  pre- 
vent a  large  part  of  the  fluctuations  in  the  working  time  of 
the  force.  For  instance,  all  the  scrap  is  supposed  to  be  care-.  . 
fully  sorted  out  at  each  point  and  only  that  forwarded  to  the 
main  shops  which  cannot  be  used  and  must  be  sold.  In  spite 
of  this  the  scrap  which  was  shipped  to  the  main  shop  last  year 
contained  $275,000  worth  of  usable  material.  It  is  true  that 
this  material  was  finally  saved,  but  the  cost  of  handling  it  and 
shipping  it  to  headquarters  and  reshipping  it  to  outside  points 
for  use  would  have  gone  a  long  way  toward  producing  the 
economies  which  are  so  much  needed. 

The  speaker  would  then  show  a  bolt  which  was  in  good  conj- 
dition  but  had  found  its  way  to  the  scrap  pile.  Such  a  bolt 
might  cost  6  cents.  The  annual  report  last  year  showed  that  it 
cost  .89  cents  to  haul  a  ton  of  freight  one  mile.  It  would  there- 
fore be  necessary  to  haul  a  ton  of  freight  eight  miles  to  secure 
enough  revenue  to  pay  for  a  new  bolt.  One  man  at  $1.50  per 
day  can  pick  up  $12  worth  of  usable  material.  Would  it  not  be 
a  paying  proposition  to  have  such  a  man  and  provide  him  with 
a  small  amount  of  equipment  for  straightening  and  reclaiming 
damaged  material?        -.     :■   ^\  '  ";..:■• -7^  ;>^:;'-^?-;.--^-^v  'i:,"^  "-'/''   '^ 

The  way  in  which  a  railway  must  practice  economy  may  be 
illustrated  by  the  way  in  which  the  children  in  a  large  family 
are  clothed.  The  oldest  boy's  clothes  are  made  over  for  the 
next  boy,  and  so  on  down  the  line  until  they  have  been  com- 
pletely worn  out.  The  cost  of  transportation  is  fixed  by  law, 
and  since  it  is  impossible  to  secure  the  necessary  revenue  by 
increasing  the   freight   rates,   ways   must   be   devised   of   cuttins 
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down  the  expenses  in  order  that  the  property  will  not  deprepiate. 

A  new  era  has  been  reached  in  the  history  of  railways.  With 
government  regulation  as  to  the  safety  appliances  for  rolling 
stock,  the  care  of  boilers  and  the  making  -^f  rates  it  is  not 
-altogether  improbable  that  sooner  or  later  the  government  will 
want  to  look  into  the  problem, of  efficiency  to  see  if  the  roads 
are  properly  directed.  When  such  a-  time  conies,  in  order  to 
protect  the  roads  from  government  ownership  and  its  evils,  it 
will  be  necessary  for  those  in  charge  to  show,  like  the  man  with 
ten  talents,  that  they  have  handled  the  property  wisely  and  have 
not  neglected  it,  as  did  the  man  with  one  talent. 

Undoubtedly  those  who  read  this  will  suggest  that  railway 
affairs  or  reforms  travel  in  cycles,  and  that  although  great  im- 
provement may  temporarily  follow  the  inspection  by  this  ef- 
ficiency committee,  as  it  might  be  called,  still  it  will  be  only 
temporary,  and  in  anotner  6  months  or  more  the  men  will  have 
forgotten  all  about  -it  and  the  lessons  which  were  so  forcibly 
taught  them.  The  men  in  charge  of  the  movement,  however, 
are  big  enough  to  prevent  this,  and  undoubtedly  for  the  next 
year  they  will  arrange  to  follow  the  matter  up  at  least  once  every 
3  months  to  see  that  the  movement  is  started  right  and  that 
the  men  get  into  the  habit  of  using  material  properly 

Electric  ^'^^  transmission  of  power  for  small  port- 

-■•    ;  "•  V.  ■  .-■   able   tools,   hoists,   presses,   etc.,   in   railway 

'  •■  '.  ^^    ■  ,    V    shops  is  almost  entirely  by  compressed  air; 

Kinks   -  ti,e   practice   has  grown   to   such   an  extent 

that  the  space  in  the  power  house  occupied  by  the  air  compressors 
required  for  these  numerous  small  operations  is  nearly  as  large 
as  that  for  the  steam  engines  and  electric  generators  which 
supply  power  to  the  large  machine  tools.  In  some  shops  the 
pneumatic  motors,  hoists  and  other  tools  require  a  compressor 
capacity  of  10,000  cu.  ft.  per  minute,  representing  1,500  boiler 
horse  power,  which  is  nearly  equal  to  the  power  required  to 
operate  all  the  shop  equipment  driven  by  other  methods.  At 
the  passenger  power  house  of  the  Pullman  Company  there  are 
three  air  compressors  with  a  total  capacity  of  12,000  cu.  ft.  of 
free  air  per  minute,  and  at  the  new  freight  power  house  of  the 
s^me  company  there  are  two  air  compressors  each  of  4,000  cu. 
ft.  capacity,  or  a  total  of  8,000  cu.  ft. ;  a  total  for  the  two  plants 
of  20.000  cu.  ft.  of  air,  which,  compressed  to  100  lbs.,  represents 

about  3,000  h.  p.  .  ;^:;';      • :         '        -        :  ■/  . 

The  actual  useful  work  performed  by  the  various  pneumatic 
tools  and  motors  in  any  shop  is  but  a  small  proportion  of  that 
available  in  the  steam  used  by  the  air  compressor;  in  other 
words,  the  efficiency  of  pneumatic  motors  is  low  and  there  is  a 
large  loss  by  leakage  and  by  friction  in  the  transmission  of  com- 
pressed air  at  100  lbs,  pressure  through  pipes  distributed  over 
the  large  area  of  a  railway  repair  shop.  These  are  the  reasons 
why  with  the  increasing  use  of  pneumatic  motors  and  shop 
kinks  operated  by  compressed  air,  very  large  and  expensive  air 
compressors  ^rc  required. 

If  is  doubtftil  if  this  low  cfticiency  of  air  motors  and  the  loss 
in  the  transpiission  by  pipe  friction  and  leakage  has  been  fully 
appreciated  by  motive  power  officers  and  engineers  concerned  in 
shop  and  power  house  equipment,  for  it  it  was,  the  superior  ef- 
ficiency of  electric  motors  and  electric  transmission  would  have 
been  more  largely  availed  of  for  tiic  smaller  motors  and  shop 
kinks  of  various  kin<ls  which  require  power  or  pressure.  The 
small  electric  motor  for  drills,  reamers,  taps  and  other  similar 
portable  tools  has  already  been  substituted  for  the  air  motor, 
and  in  several  instances  it  is  manufactured  by  the  same  com- 
panies. ^The  electric  drive  lias  also  been  developed  for  hoists, 
riveters,  chipping  hammers  and  most  other  portable  tools  which 
heretofore  have  been  driven  by  compressed  air. 

For  a  new  plant  it  is  possible  to  eliminate  the  majority  of  air 
appliances,  and  a  large  capacity  in  air  compressors  need  not  be 
provided.  In  some  railway  repair  ships  the  large  air  compressor 
has   been    eliminated    from    the    power    house    equipment    and    a 


number  of  small  compressors  "are  distributed  through  the  plant, 
one  for  each  shop  building  where  pneumatic  tools  are  used 
These  compressors  are  electrically  driven  and  arranged  to  auto- 
matically start  and  stop  by  pressure  governors.  Compressed  air 
is  seldom  required  in  all  departments  day  and  night,  and  when 
the  -whole  plant  is  supplied  by  one  large  compressor  it  must  be 
operated  at  night  under  extremely  uneconomical  conditions  to 
supply  a  few  air  tools  in  one  shop.  With  the  improvement  of 
electrical  appliances,  covering  a  wider  range  and  a  greater 
variety  of  work,  the  size  of  the  air  compressors  may  be  reduced 
and  their  installation  confined  to  a  .  few  of  the  shop  buildings, 
thus  largely  reducing  the  length  of  the  main  air  pipe  and  pre- 
venting large  losses  by  leakage.  '■ 

Compressed  air  has  its  legitimate  field  and  should  not  be  en- 
tirely eliminated.  The  air  hoists  for  lifts  of  three  to  five  feet 
and  pneumatic  jacks  and  presses  are  convenient,  economical  and 
efficient  appliances  which  have  come  into  general  use  and  should 
be  retained.  They  have  the  merits  of  simplicity,  low  first  cost 
and  light  repair  charges,  and  are  typical  of  the  kind  of  appli- 
ances to  which  compressed  air  is  best  adapted.  The  flow  of  air 
is  intermittent,  its  application  fairly  efficient  and  the  volume  of 
air  required  is  comparatively  small.  Where  a  constant  flow  of 
air  is  required,  as  in  rotary  pneumatic  motors  for  drilling  holes,  ■ 
and  for  tapping  and  threading  for  staybolts,  the  volume  of  air 
is  large  and  its  application  very  inefficient.  The  same  is  true 
where  an  air  jet  is  used  in  connection  with  oil  furnaces,  rivet 
forges  and  other  places  where  a  continuous  flow  through  a  small 
nozzle  represents  a  large  consumption  of  compressed  air,  com- 
pared with  that  required  for  pneumatic  hoists. 

We  have  headed  this  editorial  Electric  Shop  Kinks,  because 
most  of  the  so-called  shop  kinks  which  require  power  have  usu- 
ally employed  compressed  air,  and  some  reform  in  the  future 
developments  of  these  useful  appliances  is  necessary  in  order  to 
adapt  them  to  the  use  of  the  electric  transmission  of  power. 
Ihe  extensive  application  of  compressed  air  is  seen  in  the  vari- 
ous devices  illustrkted  in  the  book  on  Railway  Shop  Kinks, 
where  it  is  almosr  universal,  while  there  are  only  one  or  two 
examples  where  electric  power  is  utilized.  A  conspicuous  in- 
stance illustrates  the  limitation  of  6ir  aitd  the  greater  flexibility 
of  electricity.  A  jib  crane  for  a  flange  fire  is  fitted  with  the 
usual  pneumatic  hoist  for  short  lifts,  and  on  the  same  jib  is 
an  electric  chain  hoist  which  permits  of  the  longer  lift  required 
for  the  large  plates  for  locomotive  fipeboxe's. 

The  almost  universal  use  of  compressed  air  for  driving  port-' 
able  home-made  shop  tools  and  appliances  is  due  to  the  fact 
that  small  pneumatic  motors  were  easily  made  in  the  railway 
siiops  and  pipes  were  laid  for  air  transmission  before  electric 
motors  were  used  for  shop  purposes.  The  ordinary  machinist 
could  readily  understand  the  construction  of  the  air  motor,  and 
he  found  numerous  and  ingenious  methods  for  its  application. 
It  was  easily  adapted  to  portable  tools,  and  this  led  to  the  ex- 
tensive development  of  labor-saving  devices  where  power  was 
employed  instead  of  hard  work.  Since  the  electric  motor  has 
Itcen  so  generally  introduced  for  driving  machine  tools  and 
tlic  shops  are  fnlfy  equipped  for  electric  transmission,  advantage 
has  not  been  taken  of  its  efficiency,  and  it  has  not  been  utilized 
for  the  smaller  shop  appliances  requiring  power,  partly  from 
habit  and  experience  witli  the  familiar  air  motors,  and  partly  be- 
cause electric  devices  are  not  so  well  imderstood  by  the  average 
mechanic.       ^.;vv:  ".,'  C'\  '■■■■  .\  .•/  "■  ■/•' .^.^v'-'v?  ~  •''v  !  \:"' ■;•■■>:-'•-•!  ■■■'; ': 

With  the  electric  lighting  of^ops  and  passenger  cars,  and 
the  general  use  of  electric-driven  machine  tools,  has  come  the 
"railway  electrical  engineer,"  and  it  should  be  a  part  of  his  duty  to 
assist  in  the  development  of  electric  shop  kinks  for  railway  plants. 
At  the  November.  1911.  meeting  of  the  Association  of  Railway 
Electrical  Engineers  this  responsibility  was  recognized  in  the 
report  on  shop  practice,  v-hich  called  attention  to  the  large  in- 
crease in  compressed  air  consumption  in  railway  shops.  In  the 
next   report   the   committee   proposes   to   present   definite   figures 
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regarding  the  c(^t  and  efficiency  of  compressed  air  and  its  ap- 
plication to  pneumatic  tools  and'  other  fixtures.  These  will  be 
compared  with  the  efficiency  of  small  electric  motors  and  appli- 
ances which  may  be  substituted?  for  those  driven  by  air.  In 
this  important  investigation  the  railway  shop  superintendent  and 
testing  engineer  should  render  all  necessary  assistance  and  co- 
operation, for  it  is  one  which  will  secure  valuable  data  leading 
to  a  radical  change  iri  the  apphcation  of  power  to  portable  tools, 
and  resulting  in  important  savings  in  the  cost  of  shop  labor.  It 
should  justify  a  larger,  substitution  of  electric  motors  for  air 
motots,  and  the  utilization  of  electric  transmission  in  places 
where  hand  power  is  still  employed. 

The  use  of  electrically  driven  small  portable  saws  and  emery 
wheels  could  be  largely  extended,  especially  in  the  construction 
and  repairs  of  steel  cars.    These  small  grinders  find  a  large  field  of 
".;.  application  in  the  outside  finish  of  steel  passenger  cars,  and  larger 
.'  portable  emery  wheels  can  be  used  in  grinding  the  bearing  faces 
of  locomotive   frame- pedestals  and  for   sharpening   milling  cut- 
ters in  place  on  the  machines.     The  small   electric  motors   can 
be  used  for  driving  fans  and  blowers,  which  may  take  the'  place 
of  the  wasteful  air  jet.     There  is  also  a  large  field  for  the  util- 
ization of  the  electric  current  in  the  magnet.     Magnetic  clutches 
.are   not  yet  fully  developed,  and  there   is   wide  opportunity   for 
invention   in  numerous  applications   of  this  principle.     There  is 
nothing  more  convenient  than  a  magnetic  face  plate  on  a  lathe 
for  turning  piston  packing  rings,  and  magnetic  clamps  should  be 
made  so  reliable  that  they  would  be  utilized   for  holding  small 
pieces  on  planers,  shapers  and  drill  presses.     When  the  superior 
economy,    flexibility    and    convenience    of    electrical    devices    for 
portable   shop  tools  are  better   understood,  there  will  be  a   de- 
'■'.■■'•   velopment  of  electric  shop  kiaks  more  numerous,  mbre  interest- 
'.  ing,  and  more  economical  than  that  which  has  utilized  compressed 
air  for  power  transmission.     We  shall  welcome  descriptions  of 
electric  kinks.  - 
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Elementary  Applied  Mechanics.    By  Arthur  Morley,  professor  of  mechanical 
■'  •■•  •    engineering,   and  William   Inchley,   lecturer   and   demonstrator   in   engi- 
-   neering   in   the   University   College,    Nottingham,   England.      382   pages. 
261    illustrations.     5   in.  x   7J^    in.     Cloth  bound.     Published  by   Long- 
mans, Green  &  Company,  91   Fifth  avenue.  New  York.     Price,  $1.00. 

This  book  deals  with  the  subject  of  elementary  applied  mechanics 
in  a  very  complete  way,  entering  into  all  the  different  phases  of 
the  subject  in  a  concise  and  simple  manner.  It  i^  especially  use- 
ful to  the  young  man  that  does  not  have  an  opportunity  of  attend- 
ing a  technical  school  where  the  subject  is  taught,  and  is  a  first 
class  text  book  for  apprentices  or  students  who  are  not  taking  up 
engineering  along  prescribed  lines.  It  is  divided  into  twenty- 
seven  chapters,  which  deal  with  the  subjects  of  force,  work, 
friction,  power,  strengtji  of  materials,  statics,  motion,  energy  and 
hydraulics.  The  book  is  rather  small  to  cover  so  wide  a  field, 
but  the 'Subjects  are  treated  in  such  a  way  that  most  any  stu- 
dent can  more  or  less  easily  assimulate  the  elements  of  the 
subjects  considered.  ■'.;.> 
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New  York  Air  Brake  System.      A   Detailed   Description   and   Explanation   01 

the   Operation   of  the   New   York   Air   Urake.     Compiled   and  edited  by 

:  .'   leading  air  brake  experts.     Illustrated  by  colored  diagrams;     Frederick 

.''     J.    Drake    &    Company,    Chicago.      Cloth,    S'/i    in.    x    8    in.,    382    pages. 

'     Price,  $2.00. 

The  New  York  air  brake  has  been  changed  and  improved  to 
such  an  extent  that  an  up-to-date  treatise  describing  the  brake 
fixtures  and  their  operation  is  now  desirable,  and  the  demand 
has  been  well  met  in  this  volume.  It  has  been  compiled  by- 
prominent  air  brake  inspectors  and  experts,  and  is  well  illus- 
trated by  numerous  colored  diagrams.  A  good  portion  of  the 
book  is  taken  up  with  the  examination  questions  and  answers 
adopted  by  the  Air  Brake  Association,  and,  while  this  may  be 


desirable  for  use  in  the  instruction  car  and  for  preparation  for 
examinations,  it  might  well  be  left  to  the  separate  pamphlet 
which  is  published  by  the  association.  The  method  of  describing 
the  brake  by  use  of  questions  and  answers  is  also  questionable, 
as  it  often  deviates  too  far  from  the  simple  description  and  a 
change  from  this  old  method  is  desirable.       ■:-^y  '^yy-^i-:':!:  ■■  -■^:-^"-\^-l 


Graphic  Statics.  By  William  Ledyard  Cathcart  and  J.  Irving  Chaffee. 
Published  by  D.  Van  Nostrand  Company,  23  Murray  street.  New 
York.  5  in.  x  7^  in.  183  pages.  54  illustrations.  Bound  in  cloth. 
Price,  $1.50. 

The  purpose  .of  this  book  is  to  provide  a  brief  course  in  graphic 
statics  for  mechanical  engineering  students.  Treatment  has 
been  restricted  to  the  properties  and  general  uses  of  the  force 
and  equilibrium  polygons,  such  as  are  met  in  actual  practice ; 
detailed  examples  have  been  included  wherever  possible.  The 
book  is  divided  into  six  cliapters,  which  deal  with  polygons, 
trusses,  stationary  loads,  live  loads,  center  of  gravity,  moments 
of  inertia  and  friction. 


Westinghouse  Air  Brake  System.  A  Detailed  Description  and  Explanation 
of  the  Operation  of  the  Westinghouse  Air  Brake.  Compiled  and  edited 
by  leading  air  brake  experts.  Fullj' /illustrated  with  colored  charts. 
Frederick  J.  Drake  &  Company,  Chicago.  Cloth,  5}^  in.  x  8  in.,  475 
pages.      Price,   $2.00. 

It  is  questionable  whether  it  is  worth  while  to  include  descrip- 
tions of  the  older  forms  of  the  air  brake  in  a  work  of  this  kind,  as 
much  of  it  has  become  obsolete  on  many  lines.  The  questions 
in  the  catechetical  form  occupy  a  large  space  in  the  volume 
which,  in  many  instances,  could  be  omitted  and  the  description 
be  given  directly,  thus  saving  considerable  space.  The  exami- 
nation questions  and  answers  are  already  printed  in  the  pamph- 
lets of  the  Air  Brake  Association,  and  a  more  satisfactory  book 
and  one  less  bulky  would  omit  that  portion,  for  those  who  de- 
sire all  the  information  describing  the  Westinghouse  brake  and 
its  operation,  as  well  as  the  examination  questions,  in  one  vol- 
ume, this  is  the  most  satisfactory  treatise  thus  far  published. 
It  is  very  complete  and  up-to-date,  and  is  fully  illustrated.  The 
colored  sections,  which  indicate  the  condition  of  pressure  in 
various  pipes,  ports  and  chambers,  will  be  found  helpful  to 
those  who  want  to  study  the  operation  of  the  air  brake.  Among 
those  who  have  assisted  in  compiling  the  volume  are  prominent 
air  brake  instructors  and  representatives  of  air  brake  companies, 
including  Walter  B.  Turner,  chief  engineer  of  the  Westinghouse 
Air  Brake  Company;  L.  M.  Carlton,  special  instructor  of  the 
same  company;  Robert  H.  Blackall,  air  brake  expert  of  the 
Delaware  &  Hudson,  and  C.  B.  Conger,  air  brake  expert 


Beatings.  B.  L.  P.  Alford,  editor  American  Machinist.  Published  by  the 
American  Machinist,  New  York.  6  in.  x  9J4  in.  235  pages.  Bound  in 
cloth.     Price,  $2.50. 

The  author  has  endeavored  to  present  the  underh'ing  principles 
involved  in  the  design  of  all  bearings  and  to  show  the  application 
of  the  important  types.  The  book  is  divided  into  two  parts,  the 
first  part  dealing  with  bearings  in  sliding  contact,  and  the  second 
with  bearings  in  rolling  contact.    Sliding  friction  is  taken  up  in 

its  elements,  and  several  tables  of  the  CO-efficientS  of  friction  Of 
woods,  wrought  iron,  cast  iron,  steel,  bronze  and  other  materials 
working  on  each  other  are  given.  The  materials,  allowable  pres- 
sure's, and  speeds,  and  the  design  of  journal  bearings  'are  con- 
sidered in  three  separate  sections.  The  design  of  flat  and  sliding 
surfaces  and  special  bearings  is  considered  in  another  section. 
Lubricants  and  information  as  to  how  bearings  should  be  cared 
for  are  also  included.  Under  rolling  friction  are  considered 
factors  of  design,  construction  of  ball  bearings  of  different  designs 
and  the  lubrication  of  these  bearings.  The  book  contains  data 
and  specifications  which  any  engineer  will  find  very  valuable. 
We  believe  there  is  no  other  book  published  which  treats  the 
subject  in  such  a  comprehensive  manner. 
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TIME  FEATURE  OF  ENGINE  FAILURES 


•  :  BY  ERNEST  CORDEAL*     •  .  /. 

The  almost  universal  system  of  comparing  engine  failure 
records  by  the  number  of  failures,  and  the  engine  mileage  be- 
tween failures,  does  not  provide  the  best  and  most  accurate  data 
attainable  regarding  this  all  important  feature  of  locomotive 
operation.  The  difficulty  lies  in  the  fact  that  the  item  of  great- 
est importance,  that  of  the  actual  time  delay  to  trains,  is  en- 
tirely ignored.  Any  delay  in  the  movement  of  trains  means  an 
increase  in  operating  expense  and  a  decrease  in  the  net  earn- 
ings, and  these  increases  and  decreases  grow  immeasurably  with 
the  increase  in  the  time  of  such  delays.  A  passenger  train  five 
minutes,  or  a  freight  train  ten  minutes  late,  into  a  terminal  cause 
only  a  nominal  inconvenience  and  expense,  while  the  same  trains 
arriving  one  hour  late  are  accountable  for  a  loss  of  hundreds, 
even  thousands  of  dollars,  depending  of  course  on  the  effect 
of  such  delays  on  the  movement  of  other  trains  and  on  the  na- 
ture of  their  lading.        .■:..■,.'.•■■- 

A  record  of  the  actual  number  of  engine  failures  and  their  ex- 
act cause  is  of  inestimable  value  to  mechanical  department 
officials,  as  it  provides  accurate  data  on  which  they  may  base 
changes  in  design  or  reinforcement  of  weak  parts  on  the  loco- 
motives, thereby  tending  to  minimize  the  occurrence  of. delays 
due  to  power  conditions.  However,  any  comparison  which  may 
be  made  from  data  comprehending  only  the  number  of  failures 
and  mileage  will  not  reflect  tlie  true  beariiig  of  this  item  on 
the  efficiency  of  operation. 

If  the  time  feature  were  eliminated  from  the  railway  problem, 
its  simplicity  would  be  ridiculous,  but  such  a  state  of  affairs 
would  presuppose  a  condition  of  apathy  on  the  part  of  the  travel- 
ing and  shipping  public  which  would  render  railways  unneces- 
sary. The  presence  and  growth  of  the  railway  is  due  to  its  abil- 
ity to  transport  the  greatest  weight  the  longest  distance  in  the 
least  space  of  time.  When  air  navigation  has  been  perfected  to 
such  a  degree  that  the  mails  can  be  safely  handled  more  ex- 
peditiously than  at  present,  the  roads  will  lose  the  mail  contract, 
ne.xt  will  go  their  express  and  passenger  traffic,  and  it  is  within 
the  range  of  possil)ility  that  air  transportation  may  eventually 
reach  a  stage  where  the  railways  will  occupy  the  relative  posi- 
tion in  the  transportation  world  held  by  tlie  ox  team  of  today. 

In  order  to  keep  the  railway  from  oblivion,  resulting  from  in- 
competency, as  long  as  possible,  everythinarmust  be  sacrificed  to 
time.  When  washouts  occur  the  track  must  be  restored  in  the 
least  possii)le  time  regardless  of  cost ;  weather  conditions  must  be 
fought  to  the  limit  to  avoid  delays ;  engines  and  cars  must  be 
repaired  quickly ;  enginemen,  trainmen  and  dcspatchcrs  must  be 
keyed  up  to  the  schedule;  cost,  efficiency  and  quality  efficiency 
must  be  sacrificed,  or  at  least  made  subservient  to  the  greatest 
of  all — time  efficiency. 

Why,  then,  if  the  saving  of  time  must  be  the  ultimate  aim, 
should  not  tlic  delayed  time  be  used  as  tiic  basis  for  computing 
the  efficiency  of  locomotive  performance  as  effected  by  power 
failures.  The  fact  that  a  locomotive  part  is  iinable  to  sustain 
the  strain  of  the  service  required  is  important  from  a  mechanical 
standpoint ;  the  fact  that  the  locomotive  possessing  the  weak 
part  caused  a  delay  to  traffic  has  a  far  wider  significance  in  its 
relation  to  the  problem  of  conducting  transportation.  It  may 
be  contended,  and  with  a  certain  amount  of  truth,  that  the  num- 
ber of  failures  and  miles  beween  failures  reflects  a  condition 
which  may  witli  a  greater  or  less  degree  of  accuracy  afford  com- 
parisons between  the  performance  of  different  periods,  or 
between  different  classes  of  power,  but  would  not  a  much  more 
valuable  comparison  be  offered  if  the  time  of  delays  as  compared 
to  the  total  time  in  service  were  used  as  a  basis.      ,  ; '  ,  .'  •,'^".   1 

Take  a  specific  actual  case  to  illustrate  the  point  in  question. 

From   two   adjoining  divisions   operating   over  ^similar   territory 

. ■'  ~N 
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and  using  identical  power  the  following  figures  show  that  di- 
vision A,  having  a  greater  number  of  failures  and  a  less  mile- 
age between  failures  had  a  less  amount  of  time  lost  by  trains 
due  to  power,  and  therefore,  from  a  transportation  standpoint, 
attained  a  greater  efficiency  than  division  B : 


Division. 
A 
B 


Engine 

Mileage. 

91,05S 

71,463 


Number 
Failures. 

7 

4 


Miles  per 

Failure. 

13,008 

17,866 


Total  . 

time  lost. 

18.5 

24.3 


Ratio  of  lost  time  to  total  time,  division  A. 
Ratio  of  lost  itme  to  total  time,  division  B. 


Total  time  '. 

in  service. 

9,248 

6,873 

.02 

.035 


In  tiiis  comparison  the  total  time  lost  represents  all  delays  not 
only  to  trains  being  handled  by  the  engine  failing,  but  also  to 
other  trains  in  being  held  at  meeting  points  or  connections  where 
such  loss  of  time  was  directly  chargeable  to  the  engine  failing. 
The  total  time  in  service  includes  the  time  of  all  engines  between 
terminals.  It  will  be  seen  that  division  A  had  seven  failures 
against  four  on  division  B,  and  that  the  miles  between  failures 
stood  13,008  to  17,866  in  favor  of  B.  Had  the  comparison  stopped 
here,  the  impression  gained  would  have  been  that  the  power  on 
division  B  was  better  handled  and  in  better* condition  than  on 
division  A.  ■  However,  when  the  item  of  time  lost  is  introduced, 
we  find  that  the  total  fime  lost  by  trains  due  to  the  seven  delays 
on  division  A  was  only  18.5  hours,  or  an  average  of  2.6  hours  per 
failure;  while  the  total  time  chargeable  to  the  four  failures  on 
division  B  was  24.3,  or  an  average  of  6.1  hours. 

In  order  to  obtain  a  comparison  of  the  time  lost  on  a  basis 
of  the  amount  of  business  handled,  it  is  necessary  to  introduce 
some  other  factor,  and  in  this  case  the  actual  hours  spent  by  all 
engines  in  service  between  tenninals  has  been  used.  However, 
practically  the  same  results  would  have  been  obtaind  by  using 
the  engine  mileage.  The  furnishing  of  data  necessary  to  make 
comparisons  of  this  kind  possible  would  not  impose  a  burden 
on  the  clerical  forces,  as  all.of  the  information  required  is  al- 
ready compiled  for  one  purpose  or  another,  and  the  mere  process 
of  collecting  and  correlating  the  figures  would  demand  but  a 
nominal  amount  of  labor. 


REMOVING  A  STUCK  WEDGE 


•.  ■  BY  F.  W.  BENTLEY.  JR.  '        V- ;;.V 

.  *      ,'  Chicago  &  North  Western,  Huron,  South  Dakota  '".>../■■ 

Many  times  with  the  limited  tool  equipment  in  the  average 
engine  house  the  proposition  of  removing  a  stuck  wedge  is  a 
most  difficult  one.  The  accompanying  illustration  shows  a  method 
of  removhig  such  a  wedge  by  means  of  a  rod  key  A  and  some 
small  pieces  of  flat  bar  iron  cut  so  that  they  may  be  dropped 
between  the  driving  box  and  the  face  of  the  frame  jaw.     The 


£ 


1       .  ■   "^^P**"  •^*y  Used  for  Removlnfl  Wedge*.         .      ^•'    .\ 

driving  wheel  may  be  stopped  so  as  to  allow  the  key  to  be  in- 
serted between  the  spokes.  As  the  wedge  is  driven  down  by 
forcing  the  key  in,  a  piece  of  iron  may  be  placed  in  on  top  of 
the  wedge  and  the  key  used  over  again.  The  circular  side  of  the 
key  fits  the  fillet  in  the  top  corner  of  the  frai^ie  jaw  and  pre- 
vents it  from  turning  as  it  is  driven  in  with  a  sledge. 
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Electric  Welding  in  Ratway  Shops 


A  Number  of  Typical  Jobs  Are  Illustrated  and  /flie  Costs  Are  Com- 
pared With  the  Older  Methods.  The  Process  and  the  Apparatus  Are 
Then  Described  and  the  Advantages  of  Electric  Welding  Are  Outlined. 

■•■.■■■■',:•■■■■■■•:  ''■'':■'■■']':,  V"'^^:-.'^'/'--:^  BY  X).  S.  BEYER,  Jr.  ^(/V-^'v.v^/-  [  -''-■'-'''^>'''\:':}^J/. 


A  process  of  autogenous  welding  by  electricity,  patented  and 
known  as  the  Siemund  Wenzel  process,  has  recently  been  ap- 
plied in  several  railway  repair  shops.  For  several  years  it  has 
been  used  in  steamship,  boiler  and  machinery  repairs,  and  its 
success  in  marine  repair  work  naturally  suggested  its  use  on 
railways.  Today,  but  eight  months  from  the  time  a  complete 
welding  outfit  was  first  installed  in  the  Hornell  shops  of  the 
Erie  Railroad,  its  success  has  been  so  marked  that  it  bids  fair 
to  become  as  standarc^a  railway  repair  device  as  pneumatic  tools, 
wheel  and  crank  pin  lathes,  flue  welders,  cylinder  borers  and 
Other  tools  characteristic  of  railway  shops.  The  extent  to  which 
the  process  finds  successful  application  is  very  great.  On  steam- 
ships, where  it  was  first  used,  such  highly  stressed  parts  as  boiler 
and  furnace  sheets,  shafts,  stern  frames  and  rudder  posts  have 
been  repaired.     Its  use  in  the  railway  repair  shop  is  not  confined 


inside  of  the  firebox  is  shown  in  Fig.  4.     In  connection  with  the      '  - 
mud  ring  repairs  the  seams  around  the  right  front  and  left  back 
corners  of  the  mud  ring  were  welded.     A  patch  under  the  fire         (^ 
door  opening.  Fig.  5,  was  also  welded  around  its  edges  in  place 
of  calking.     The  comparative  costs  for   repairing  this  mud   ring  . 
by  the  old  metljod  and  the  electric  welding  method. are  as  fol- '•  :, 
lows:      ^-.;  ^:7vV  --""V-  '■:''^.--':':':''^i::'-;',.'y '■■■''■  ..■^■,:;^..\.'   ^;-\'':rJ';-':y 

Old    method — stripping    engine,    removing    mud    ring,    welding    mud        ~' V  ;.^ 

ring,     preparing     mud     ring     for     re-application,     re-applying     re-       ..\-    !  "■   "•■^'  . 

moved     engine     parts,     all     material     and     labor     complete;     labor 

prices    based    on     prevailing    piece     work    prices $118.06 ":     V  ■;■  .' 

Electric    welding    process — Preparing,     welding,    finishing,    material,  •.•:■•     ■■ 

labor     and     electric     current,     complete $32.07  ,V  ' 

The  application  of  electric  welding  in  firebox  repairs  is  shown  V  '",'■- 
in  Fig.  6.    The  longitudinal  seams  between  the  side  sheets  and        /;>. 


Fig.    1 — Mud     Ring     Partially     Welded     After 
;•;:;:•;.  v-;r^.  chipped  out. 


Being'   Drilled     and 


-:   to  locomotive  boilers  and  fireboxes,  but  is  extended  to  machinery, 

•  cylinders,  wheels  and  even  to  driving  tires.  Defective  and  worn 
.parts  of  stationary  boilers  of  both  the  fire  tube  and  water  tube 
!  types  have  been  repaired.     Broken  machine  tool  parts  have  been 

•  reclaimed.     Indeed,    its    application    is    suggested    wherever    ma- 
*.  chinery  of  any  kind  is  used  and  maintained.        >    ^      X?>  />■}:■■ 

The   illustrations   show   a    few    e.xamples   of   electric   welding 
;  done  at  the  Hornell  shops  of  the  Erie  Railroad.     Figs.   1  to  4 
show  the  different  stages  of  welding  the  mud  ring  of  a  standard 
consolidation    locomotive.     The   mud    ring   was   broken   through 
at  the  left  front  corner.     If  repaired  in  the  old   way  it  would 
have  been   necessary  to  remove   and  weld   it  in  the  blacksmith 
shop.     The  mud  ring  was  drilled,  chipped  and  welded  out  to  its 
original   size  by  filling  in   74  cubic  inches  of  metal.     The  work 
had  been  partially  completed,  as  shown  in  Fig.  1,  when  another 
:    defect  was  discovered  and  it  became  necessary  to  drill  and  chip 
•  ■  out  another  section  of  the  ring,  as  shown  in  Fig.  2."   The  fin- 
ished job  is  shown  in  Fig.  3.    A  view  of  the  finished  weld  on  the 


Fig-  2— It  Was   Necessary  to    Remove    More   of  the    Defective   Mud 
Ring  After  Being   Partially  Welded. 

crown  sheet  of  the  firebox  were  so  wasted  away  by  calking 
that  the  engine  was  sent  to  the  shops  for  a  new  firebox.  The 
'seams  were  welded  their  entire  length,  approximately  6  ft.  10  in., 
by  applying  metal  averaging  3  in.  in  width  and  Y^,  in.  in  thick- 
ness. Had  the  engine  received  a  new  firebox,  it  would  have  been 
necessary  to  strip  it  and  remove  the  boiler  to  the  boiler  shop. 
The  cost  of  applying  a  new  firebox,  as  compared  to  welding  the 
seams  by  the  electric  process,  is  as  follows : 

Application    of    new    firebox — Stripping    engine,    transferring    boiler,  '    ■■', 

laying    out    firebox    sheets,    building    and    applying    firebox,    apply-  ■:.'., 

ing    staybolts,    crown    bolts,     mud    ring,    etc.,     overhauling    flues,  .■; 

riveting  -  and    calking,     refitting    engine;    all    labor    and    material,  i'.f>l 

complete ^. $777.18 

Welding   seams   and   defects   by   electric   process;   all   labor,   material 

and  electric  current  complete. ..  .«.;;;v..«k..>r««'<'<«i.«->«*«'»>»'A«<>«f«  $56.40 

Another  example  of  electric  welding  on  a  locomotive  fire- 
box is  shown  in  Figs.  7  to  10.  The  sheets  of  this  firebox  were 
cracked   along  the   mud   ring  and   a   patch   on   one   side  was   so 


AMl-.RICAX     EXGIXEF.R. 


\"ui..  86.   Xo.  2. 


TIMK  FKATIJRE  OF  HNGINK  FAIIARHS 

:     '  .         IJV   HKNKSr  CORDKAl.' 

lilt  almcist  niii\  irsal  >ysn.'ni  i>\  t-(im|iariini  (.'uiiiiu'  failure 
ixciinls  ]iy  llic  iiumlHT  "I  lajkjri'>.  ami  ihf  ciiiiiiu'  milia'^c  Ik'- 
twi'cii  Jaihin-s,  il..t>  not  ]>r(.\i(li-  the  !ii>t  and  nmst  accurate  data 
aitaiiiahlc  r<  aarilinu  thi>  all/  iinimrtaiit  feature  nf  l<>conioti\e 
r.jieratii'ii.  Tlie  diriiciilty  lies/in  the  fact  tliat  tlie  itnn  nf  great- 
est iniinvrtance.  that  "f  the  actual  tiuie  delay  tci  trains,  is  vu- 
.  tirely  i.L;tMri'd.  Any  delay  in  llie  uMMUient  of  trinu'-  means  an 
increase  in  •■]nr,itniii  e\i>en>e  aud  a  drcn^ase  in  the  net  earn- 
inij;s.  and  the'-i-  iucrea>es  and  dei'reasi's  !i'""\v'  iinniea^nraMv  witli 
the  increase  in  tlie  time  of  >ucli  dela_\  s.  A  passen.uer  train  live 
minute-;.  "T  a  ireiijht  train  ten  minute-  late,  iut"  ;i  ttTUiiual  cause 
only  ;i  ni>minal  inconvenience  .in<l  t\|>eu>e.  while  ihi  s.ime  trains 
/irnxint:  iMU-  hour  late  are  acct.imtahle  fi^r  ,i  h'-.  nf  hundreds. 
e\  en  tli' >n>ajids  <>i  dollars,  dependiiii;  nf  ci>urse  mu  llie  effect 
>'f  such  ilela\>  "11  the  mnveinent  <>f  ntlier  trains  and  nn  tlie  na- 
ture "f  their  ladin*^'. 

A  rcCurd of  tile  actual  munher  <•(  enyiue  f.-iihir^s  and  tin  ir  ex- 
act cause'  is  I  if  inesliniahlc  \alue  l"  niechanic.d  ile|ianment 
ntticials,  as  it  [irnvido  acciir.ite  data  nn  whicli  tluy  m.iy  h.i-e 
citanyo  in  desi.un  nt"  rvinfnrcement  "f  weak  \\Ar\-  i<\i  the  Incu- 
niMtives.  thcreliy  teiidintr  to  niinimi/e  the  nccnrrence  of  delav  s 
<hie  to  power  conditions.  Iloweser.  :\u\  comparison  wliicii  may 
he  made  from  data  compreiteiidini;  oid\  llic  iiinni>cr  of  failures 
and  mile.aue  will  not  relKct  the  true  iK'.arinu  of  tlii-  item  ou 
the  etliciency  ni  operation. 

If  the  time  feature  were  I'liminated  from  the  railwav  iirohleui, 
its  •.iini>licity  \\oidd  he  ridiculous,  hut  sui'li  .a  State  o|  allairs 
wi>uM  prestijiposc  .i  condition  of  apatli>'  on  the  part  of  the  travel- 

■  h}ii  ;iiid  s.hil'piniT  ptil'lic  which  woidd  render  railw;i\s  nnneces- 
s.ary.  The  presence  and  ,t;rowth  of  the  rail\\a\  is  due  to  its  ahil- 
it)'  to  transj)ort  the  lircatest  wei.i.;ht  tlie  loii^e-t  di-iance  in  the 
feast  space  of  time.  When  air  n;i\  illation  has  heeii  perfected  to 
such  .a  ilejiree  that  the  mails  can  )>e  safely  h.andKd  uion  i\- 
|)editionsl\  than  .it  prescilt.  the  ro.icl-  will  lo-i  tlii'  ni.iil  contract, 
next  will  U"  their  express  and  pas-cnuer  tr.illic.  .uid  it  i--  within 
the   raiiui-   of   possibility   that    air   tr.insiiortatimi  may   e\eniually 

^  re.a.ch  :t  static  where  the  railways  will  occupy  tlie  relatixe  jiosi- 
tiou  in  the  tr.'iiisporiation  world  lu  Id  h\  ihe  "\  team  oi  t-day. 
I tt' order  Icr. keep  tile  railway  from  ol.lision,  resultin;^  from  in- 
Ooni]Ktency,  a.s  l"i\.ti  ;is  po-sihie.  e\er\lliini:  nui-t  he  sacrificetl  to 
lime'.  When Wa-hoins  oecur  the  track  mii-t  he  ristorrd  in  the 
least  j»-\->iiiIe  timi-  re.i:arille.-s  of  cwi;  weather  conditions  mu-t  he 
fouykt  to  tlic  Ijniit  tn  avniij  delays;  euLiines  and  car.s.iiui-t  he 
reji.air*  d  (pfickly;  cnyitiemen.  traitmuii  .and  de-]>atc!u  r.s  mu>l  he 
Icevi'd  U])  ti'  tlie  scliednle ;  *o-t.  etlicieucx  .and  (|u.alit>  eHiciiiicx- 
must  he  -.•tcrilice<l.  'T  at  hast  m.ide  suhserv  ieiM  to  the  -jreatist 
of   all     time   eliiciencr. 

Why.  then,  if  llie  s.uiny of  tinu'  niusi  lie  the  ultiiii.iti'  aim. 
shoultl  Mot  the  delayed  time  he- ii-ed  as  tlie  hasis  for  coniputinvT 
the  tt'lieient-y  iif  loromotiye  periorniatu'e  as  elUiteil  hy  power 
failure-.  fhc  fact  that  ;i  hcomoti^o  part  i-  uiiaMe  to  -iisiain 
the  strain  of  the  sctvice  required  is  im]iortaut  from  a  nu  ch.inicd 
st.'indpoi'n ;  tlie  fact  thai  the  loeomiMive  poSMssim;  the  we.ik 
part  caused  r.  delay  to  trattic  has  a  far  wider  siunilicance  in  its 
relation  tri'  tlie  ■ptj.'hleiii  of  coiidnctiiii;  irauspovtation.  |i  may, 
he  contended,  and;  with  .a  cert.iin  .iiiionnt  of  tnitii.  tiiat  the  imm- 
her  of  ,  failures  attd  mile>  hew  i  en  failuris  relleci-  .a  condition 
which  liiav.  with  a  iire.ater  or  le-s  devrie  of  .u-curac\  att'ord  com- 
parifKms  hetweiii  the  performance  I'f  ililVerent  jierioils.  or 
beiu-een  dftf\reni  clci^ses  of  power,  hut  W'.uld  not  a  much  mure 
\;tln;ihle  comp.aris'vii  he  AtTereil  if  the  time  "f  delays  :is  comp-'ircd 
to  the  total  time  ki  service  were  used  as  a  ha-is. 

Take  a  fipecitic  actual  case  to  illustr.ate  the  iioim   in  (pic-tion. 
]-"roni    two    a<fioiHinU"    divisions    operatiuL:    o\(r    sjniilar    territor> 

•|t.>ini-.  t>.Mii.:.il-tnit.(r.    Aulii-^ii.   To|..  k:i   \    S.itil.i    l">.    I  ..i  Junta,   (r.l.i. 


and  using  identical  power  the  following  figures  show  tliat  di- 
vision .],  having  a  greater  numher  of  failures  and  a  less  mile- 
age l)ctt\een  f.ailures  h.id  a  less  amount  of  time  lo.st  hy  train-, 
due  to  power,  and  therefore,  from  a  transportation  staiKlpoint. 
attained  a  greater  efliciencv  th.an  division  B : 


I'.iiKiiii; 

Nnmlicr 

Miks  |Ki 

Total 

Total   lime 

1  >ivi-i'»ii. 

Mil.a.w. 

I'.-iilures. 

l-'aihire. 

time  li'-t. 

iti 

service. 

A 

'ii.n.i.=; 

/ 

i.^.nos 

IS.  5 

0,248 

i: 

71.4(..< 

4 

17.so(. 

-M..? 

6.S73 

Uatio 

of 

lost   tiiiu> 

to 

total   time, 

tlivi-ioii    .\.  . 

.o: 

U.ltio 

u{ 

lii-t   itiiK- 

t«i 

total    tiiiu'. 

ilivi-icin    1!.. 

.035 

In  this  comparison  the  tot.il  time  h'st  rci)resents  .ill  ilelays  not 
only  t.i  ir.ain-  heiiig  handled  hy  the  engine  failing,  hut  also  to 
other  trains  in  heing  hehl  at  meeting  points  or  connections  wheri. 
such  loss  of  time  was  directly  chargeahlc  lo  the  engine  failing. 
Ihe  total  time  in  si'rvice  inchnles  the  time  of  .lU  engines  hetwceii 
lerniin.als.  It  will  he  sceii  that  division  ./  had  seven  failures 
ag.iiiist  four  on  division  /»'.  and  that  the  miles  hetweeti  f.ailure- 
-tood  l.^.tRIS  to  1~.S()<')  in  f.ivi'r  of  />'.  Had  the  com]).arison  -loppci! 
lure,  the  impression  i;,iined  would  have  he^n  tliat  the  power  on 
di\i>ion  /)'  wa-  hetter  handled  and  in  hitter  condition  than  i^n 
cli\i>i'  II  . /.  Ihiwi\i'r.  wlu'H  tlu'  item  of  time  lost  is  introduced, 
we  liiid  that  the  tot.al  time  lost  h\-  trains  due  to  the  seven  <lel;iys 
on  di\ision  ./  w.is  only  1S5  hours.  <ir  .an  a\er,a,i;c  «if  2.h  hours  per 
failure:  while  the  tot.al  time  charge.ahle  to  the  four  failure-  on 
i!i\ision  />'  w.as  24.3.  or  .an  .iver.age  of  (>.!   hours.  ,  _ 

III  "lali-r  ti>  oht.ain  a  comparison  oi  the  time  lost  on  ;i  hasis 
of  the  amount  of  htisiiiess  handled,  it  is  necessary  to  introduce 
some  other  factor,  .and  in  this  case  the  .actual  hour-  spent  hy  all 
engines  in  service  lietween  tcrmin.ds  has  been  used.  However. 
praclically  the  same  results  would  liaxe  liceii  oht.aind  hy  using 
tliL-  eiiyiiie  mileage.  The  fnrnisliing  of  data  necessary  to  niake 
comiiarisotis  of  this  kind  pos-ihle  would  iu»t  impose  a  hitrdeii 
on  tin-  clerii-al  forces.  ;is  .all  of  the  information  required  is  al- 
rradv  Compiled  lor  one  jiuriiose  or  another,  and  the  mere  pmcess 
of  colKetim;  .ami  correlating  the  fioures  would  demand  hut  a 
11'  'ininal   .auionut  of  lahor. 

RI^MOMXG  A  Stl  Ck  WFDGF  ' 


•  in    l\  \V.  HIM  I.I  ^.  JK. 

(^hicaito  (V   Nnrlh   Western.    Iliiriin,  South   Dakota 

Many  time-  with  the  limited  loo]  i-cpiipuient  in  the  average 
enuiue  liou-e  the  proposition  of  riiuoving  .a  stuck  wedge  is  a 
niosl  diflicult  one.  The  accomp.an\  iug  illnstralio;;  shows  a  method 
i'f  removing  such  ;i  wedge  hy  means  of  ,a  rod  key  .1  .and  some 
sni.all  ]iieces  of  llai  har  iron  cut  so  that  they  may  he  dropped 
hetweiu   the    dri\iiig   ho\    .and   the    face   of   the    fiamc   jaw.      The 


Tnper    Key    Used   for   Removing   Wedges. 

drivino  wheel  may  he  -top])i-d  -o  .as  to  .allow  .he  key  to  he  in- 
serted hetweeii  the  sjiokes.  As  the  we<lge  is  ■Irivtn  (hnvn  hy 
forcing  the  key  in.  a  ]iiecc  of  iron  may  he  pl.ircd  in  on  top  of 
the  wedge  and  the  key  u-ed  over  ag.iin.  The  circular  side  of  the 
key  fits  the  fillet  in  the  toj)  corner  of  the  fra:-;e  jaw  and  pre- 
vents it  from  tnrnijig  as  it  is  driven  in  with  a  sledge.  ■J 


Electric  Welding  in  Railway  Shops 

A  Number  of  Typical  Jobs  Are  Illustrated  arid  the  Costs  Are  Com- 
pared With  the  Older  Methods.  The  Process  and  the  Apparatus  Are 
Then  Described  and  the  Advantages  of  Electric  Welding  Are  Outlined. 


A  process  of  aiitojiciiDUs  welding  l>y  eiectricity,  p;itcine<l  ;iii<l 
known  as  tlie  Sieimiiid  \Veii/,el  proee.-s,  lias  recently  Ixeii  ai)- 
plied  in  several  railway  rejiair  sli<>]>s.  I'Or  several  years  .it  .ha> 
been  used  in  steaniship,  Imiler  and  machinery  re])airs.  and  its 
suc(S:ss  in  marine  rei)air  work  naturally  sn.yyestol  its  u>c  on 
railways.  Today,  but  ei.ulit  niontiis  fruni  tlie  time  a  complete 
welding  ontlit  wa>  fn^t  installed  in  the  llornell  shops  oi  tin- 
Erie  Railroad,  its  success  has  been  so  marked  tiiat  it  bids  fair 
to  become  as  standard  a  railway  repair  device  a>  |ineumatic  tools, 
wheel  anil  crank  pin  lathes,  line  welders,  evliudcr  Imnrs  rnid 
other  tools  characteristic  of  railw.iy  shops.  The  extent  to  which 
the  i)roi«.--s  linds  sueccssful  application  is  ver\'  great.  On  stv.ani- 
sliips,  wlicTf  it  \v;is  first  iisl-<1.  suoli  highly  stressed  parts  .'Is  l)i)ilor 
and  furnaee  sluets,  shafts,  stern  fr.imes  .and  rudder  posts,  have 
been  rei);iired.      Its  use  in  the  r:iilwa\    rep.'iir  shop  is  not  eonlmid 


ui>i.if  of  tlic  tiribo.\  is  shown  in  I'ig.  4.  tn  connection  with  tlic 
nunl  ring  reiiairs  tlu-  >cams  amund  the  right  front  and  left  b.ick 
eoriurs  of  the  mud  ring  \\>.re  welded.  A  i)atcii  under  the  lilt' 
ilod]-  opening,  I'i.g.  5.  \\a>  .also  welded  .iroun<I  it-  edge-  in  place' 
of  calking.  Ilie  comiKimtiw  costs  for  refniiring  this  nittd  ring' 
liy  the  obi  nietliod  ;ind  tlu-  rlectric  welding  nicthod  are  as  fol- 
lows: *> 

•  •ill  iiicitunl  ~tii)i]iiiin  .  iij;tjH-.  ii-iiHivmK  imul  liiifi.  weldinR  imni 
liii.i;.  iin-|i;iriiij;  tim'ii  riiii^  Kir  rc-.a|iiilicati<>ii,  rc--apiil\  itig  re- 
iiiiivol  cuniiii-  part-,  all  iii;iUriaI  and  lalmr  cojiijileto;  taljor 
prices    1)asc<l     (ni     pri-v.iiliiii;     pk-cx-     wurk  :  prices. ..".......,....  .$118.06 

KU-ctric     \vc-)<liti|Ef-    pr.'>ci I'rcpai  iiiK.     wcMui'g,  .  Inji-tiinK.     material. 

lati.>r      .-uitl      cii-clric      cuinitl,      c-ioiipk-tc.  .....,., S3J.07 

The  appHC.'ltion  of  dectric  weMing  in  firebox  rvi>.tir-  is  sliowti 
in   l''i,£?.  6.     'Jlie  longitudinal  .scams  between  the  side  sheets  an<l 


\ 


Fig.    1  —  Mud      Ring      Partially     Welded      After      Being      Drilled     and 

Chipped   Out. 


Fig.    2 — It    Was    Necessary    to    Remove    More    of    the    Defective    Mud 
Ring    After   Being    Racially   Welded. 


to  locouiotixe  boiU-r>  ami  finboM.-.  iiui  i.-  e\ti.nded  to  m.icliinery,- 
Cylinders,  wheels  and  even  to  driving  tire-.  Del'cctive  and  worn 
part-  of  -tati'iuarx  boili-r-  of  hotii  tlie  tire  lulie  .md  water  titbc 
types  Ii.ive  Ik-iu  repairi-d.  llrokeu  m.icliiue  tool  jiart-  have  beeit 
reclainu-il.  Indied.  its  apiilTcatioii  is  suggeste<l.  wherever .  ma- 
cliinery  of  ;m\   kind  is  used  ;ind  maintained. 

The  illustr.itions  show  ;i  ji  w  exaui])K-s  of  t-U-ctric  welding 
done  at  the  llornell  -ho]is  of  the  J-Irie  kadr«.>;id.  .  ligs.  1  to  4 
show  the  (litTereut  stages  i  if  weldin.g  the  mud  rin.g  of  a  standard 
consolid.-itiiiii  1.  k-oui^  iti\e'.  The  mud  ring  \\;>s  broken  through 
at  tlu-  left  front  corut-r.  If  rejiaired  in  the  old  way  it  wonb! 
have  bien  necess.iry  to  remove  and  weld  it  in  the  lilacksmitli 
shop.  The  nniil  ring  w:is  drilled.  ilii)iiHd  .and  w  tided  out  to  its 
original  si/e  li\  tilling  in  "4  cubic  inclus  of  metal.  The  work 
had  been  ]i.irtiall\  completed.  ;is  shi'wn  in  b'i.g.  1.  when  ;nioiher 
defect  w;i-  disco\ere<l  and  it  became  necessary  to  drill  .-md  chip 
cm  anotlur  si-ction  of  the  ring,  as  shown  in  big.  2.  Tin-  tiii' 
ished  job  i-  -liown  in   big.  .V     A  \  irw  of  the  rinislie<l  webl  on  the 


crown    sheet  V>f:  the    fHel> IX    were    so    wasted    away,  by   calking 

that  the  engine  was  -cut  to  the  shops  for  n  new  tireliox.  The 
;  seanis  Were  \\eble<l  liu-ir  i-ntin-.  k-ngib.  ;ippn>\imatMy  i>  ft.  10  in., 
by  a|ipl>ing  met.d  a\er.iging  3  in.  in  width  and  "^  in.  in  thick- 
ness: M;id  the  engine  r>.cei\ed  a  new  l"ireI>o\,  it  would  b:ive  been 
necessary  to  Strip  it  ;nul  remove  the  boiler  to  tli^  boiler  shop. 
The  co.st  of  applying  a  n<  w  lirebox.  as  coni]>.ired  to  welding  the 
'  .seiuns  by  the  electric  procc--.  is  ;is  follows: 

.\p]ilicati<'n    <tf.iu-\v    t'Mvlio\     Sn  iiipin^j   enKitic,  .  tr;iii-f<-rrin!i    ''"ilcr,    • 
ta>iii«   ^|^n    liri'Iiiix    -lircl-.    Ijiiililhig    .liiti    applyiiijj    lirvlii'ix.    apply- 
iiifi:    -f.i\  liott-;.    i-ii.uMi    li'ilt-.     mud     ri;iK.    vtc.-,    oVv-rliauliii};     rl«io-^. 
rivi-tinsr    .iii'l    calkinii.     nlhtiii^  •ciij-iui-:     all     Uiljor    ami    iiiati  ri.'it. 

i-.jmpk-ic .i .  — V . . .srrrvis 

WcliliiiK   >*':im-   au'I    'klrcl-    Irvi-U'ctric    process;    all    laltnr.   tiiaiirial 

ami  electric  ciirrint  C"HipKni.  ............ , $56. -MP. 

•  Afmtlier  cxantple  of  electric  webling  on  a  locom..ti\c  tire- 
IVox  is  shown  in  bi.gs.  7  to  10.  The  slieets  of  this  lirebox  were 
cracked   abmg   the   uuid    ring   and    a    ]i:itch   on    one    -i<lt-   ua-    so 
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wasted  away  that  it  would  have  been  necessary,  had  the  electric 
welding  process  not  been  available,  to  renew  the  entire  box.  Fig. 
7  shows  the  defects  in  the  sheet  at  the  left  corner  of  the  fire- 
box. The  white  line  indicates  where  the  sheet  would  ordinarily 
have  been  cut  out  and  a  new  patch  applied.  Fig.  8  shows  the 
cracks  which  were  welded  near  the  left  front  corner  of  the  mud 
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he   Finished    Weld   on  the   Mud    Ring   and   Sheet. 


ring,  the  rough  surface  of  the  weld  having  been  chipped  off  and 
finished.  The  right  back  corner  of  the  firebox  after  the  cracks 
were  properly  welded  is  shown  in  Fig.  9.  I  lad  it  been  necessary 
to  renew  the  entire  firebox  the  cost  would  have  been  as  follows : 

Xew  firebox  complete,  all   work  and  material $800.68 

Cost  of  electric  welding  which   obviated  the  necessity  for  a  new  fire- 
..     box,  including  material,  current  and  labor  complete $22.11 
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Fig.   4 — Showing    the    Inside   of  the    Firebox   Where   the    IVIud    Ring 

Was   Welded. 

An  interesting  example  of  the  welding  on  of  a  vertical  fire- 
box patch  is  shown  in  Fig.  10. 

Figs.  11  to  13  demonstrate  how  this  process  is  used  in  ma- 
chinery repairs.  The  valve  rod  guide  was  cracked  from  the  key- 
way   out.     The   crack    was   chipped   and   welded   by   the   electric 


process.  Ordinarily  the  defective  guide  would  have  been 
scrapped  and  a  new  one  forged  and  machined.  Fig.  11  shows  the 
crack  chipped  preparatory  to  welding.  Fig.  12  shows  the  guide 
after  it  was  welded,  the  weld  not  being  dressed.  Fig.  13  shows 
the  job  completed  and  the  guide  ready  for  service.  A  compari- 
son of  the  cost  for  a  new  guide  and  the  cost  to  reclaim  the 
cracked  one  is  as  follows : 

Xew  guide,  forged  and  machined,  complete ....*.. $5.53 

Cracked  guide,  electrically  welded  and  machined,  complete $.83 

.\n  electric  weld  on  the  spoke  of  a  cast  steel  trailer  wheel 
center  is  shown  in  Figs.  14  and  15.  This  gives  another  idea  of 
how  and  where  the  process  may  be  applied  with  success.  The 
wheel  center  in  question  was  returned  to  service  seven  months 
ago  and  has  not  been  heard  from  since.  Fig.  d4  shows  the 
spoke   chipped   and   V'd   out,   ready    for   welding.     Fig.    IS    shows 


Fig.   5 — Patch   Under  Fire   Door  with   Edges  Welded    Instead   of 

Calked. 

the   spoke   welded,  but   not   dressed.    The  costs   for   doing  this 
work  by  the  old  and  the  new  methods  are  as  follows: 

Old   method — Dropping  wheels,   transferring,   removing   tires,    remov-  -■'■,-    . 
ing  wheel    from  axle,   cutting  rim   for  expansion,  making  weld,   re-  ;    / 
placing  tire  on   wheel  and  wheel  on  axle  and  under  engine,  coup- 
ling up;   all  work  complete,  ready  for   service $10.30 

New  method — Preparing  weld,  labor  of  weld,  material,  current,   and 

final   dressing,   complete    $3.38- 

A  rocker  arm  which  was  partly  cracked  around  tlie  bottom  of 
the  bosses  is  shown  in  Figs.  16  and  17.  By  the  old  process  it 
would  have  been  i  necessary  to  cut  the  ends  of  these  arms  off,, 
forge  new  ends,  and  weld  them  to  the  rocker  at  the  forge.  With 
the  electric  welding  process  it  was  only  necessary  to  chip  out  the 
cracks,  weld  them  up  by  the  new  method,  and  machine  down  the 
bosses.  Fig.  16  shows  the  bosses  chipped  and  V'd  out  ready  for 
welding.  Fig.  17  shows  the  rocker  electrically  welded  and  ma- 
chined, complete.  The  costs,  old  method  and  new,  are  as  fol- 
lows : 

Old  method — Cutting  off  old  arms,  forging  two  new  ones,  welding 
them  on,  laying  out,  machining  bosses  and  arms;  material  and 
labor  complete $6.13 

Xew  method — Preparing,  welding;  material,  current  and  labor  com- 
plete   ..• $2.9» 
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Electric  welding  applied  to  locomotive  cylinders  is  illustrated 
in  Figs.  18  and  19.  The  left  cjlinder  of  a  heavy  consolidation 
locomotive  is  shown.  Two  cracks,  one  9  in.  and  the  other  8  in. 
long,  running  from  the  front  edge  inwards,  were  V'd  out,  both 
on  the  inside  and  the  outside.  They  were  then  welded  by  care- 
fully filling  in  metal  with  the  electric  welding  process.  Fig.  18 
shows  one  of  the  cracks  welded  from  the  outside.  Fig.  19 
shows   the    inside    of   the   cylinder,   with    the    cracks    completely 


would  probably  not  liave  strengthened  the  cylhvder  as  a  whole. 
The  electric  welding  process  stepped  in,  and,  besides  repairing 
the  defect,  reinforced  the  cylinder  at  its  weak  spots.  The  cost 
to  make  the  repairs  by  the  older  method  is  a  little  greater  than 
by  electric  welding. 
Old    method — Prepare    for    patch,    insert    and    dress;    labor    and    ma-  ■■    ■ 

terial  complete    $3.55 

New    method — Prepare    for    weld,    weld    by    electricity,    dress    weld; 

labor,   material   and  current   complete    $2.90 


Fig.    7 — Defective    Firebox    Sheets    Repaired    by    Electric    Welding. 


Fig.   8 — Repairs   to   Firebox   Sheets    Made    by    Electric   Welding. 


welded  and  the  cylinder  finish  bored.     The  welds  may  be  seen  Part  of  a  back  flue  sheet,  three  of  whose  flues  were  welded  to 

distinctly   and   show  the   neat  appearance   of  the  work   done   b}'  the    sheet    for    purposes    of    demonstration,    is    shown    in    Figs, 

this  method.    Had  the  old  method  been  used  these  cracks  would  20  and  21.     Fig.  20  shows  the  three  flues  securely  welded  to  the 

have    been    dovetailed    out    and    copper   patches    inserted,    which  sheet.     Fig.  21  shows  the  flues  after  welding,  chipping  and  trim- 


Fig.  6 — A  Longitudinal  Seam,  Over  6  ft.   Long,   Repaired  by   Electric  Welding. 
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wastid  ;i\\;iy  that  it  ucnilil  li;i\i-  Imn  nrrrs>;ir\.  li;nl  ilu-  iKntiii- 
WfMiiiu  iiri>»H>>  ixit  liciii  .ixailaMi'.  l"  ri'iuu  tlu'  iiitiri'  tmx.  I'iy. 
7  sliou  s  tlio  «kti-oi-.  ill  the  sliivt  at  llic  lil'i  ituiur  i.f  ilu-  lin- 
Ix.'x.      'Ilu-  \vliitr   liiH-   iudioalis  wIktc  tlu'   .-luit    wmM   >  .rdinarilv 


|ir..ii->.  (  )nliiiaiily  the  <lit'eoti\e  ;juiile  umild  Iia\  i  hecll 
^irappiil  and  a  mu  i>iic  I'nrcid  and  niai-liitied.  l-'iy.  11  -h..\\s  the 
I,  rails  iliipind  iinparatKiy  {<>  uildiiij;.  I'iy.  12  sli«:)\v>  tiie  i^uidc 
a  till-  it   was   uoMcmI.  the  wild   not  Ijciny   drc^>fd.     I'ii:.   1.^   >h<'WS 


haM-   In  in   i-nt    -iit   and   a    luw    patedi    api.lii-d.      I'i-.   S   shows   the       tlir  .i..l.  e(.nii)lete(l  and   the  ytlide  ready   I'nr  ser\  U'e.     A   I'l'llipari- 


erai'k-  which   uuc  Uiided   Uiar  the  left    I'li'iit  enmer  "i  \\\v  nnul 


Fig.    3 — The    Finished    Weld   on   the    Mud    Ring   and    Sheet. 

rin.i.:,  the  r"«ni;Ii  >nrtaee  <'i  theN^^ld  h:i\in.y  luen  ehijiped  nlV  and 
fini>hed.  The  riylit  haek  eorner  ui  tlu-  linh. 'X  after  the  eraoks 
Wire  iir'.piily  welded  is  >lt(iwn  in  j-ii;.  ''.  Mad  it  hecn  ne>e>>ary 
t"  rrnew  the  entire  lirel'i.x   the  »">t   wnnld   have  l>een  as   fi  ilh  ivv.s  ; 

New   firvboK  coiii[i|ctf,  till   W'mK  .iiul   iii.ittti.il Smi(i.(,s 

t'.ist  (if  oli'Cfric  wiliJiiijr  wtiioli   "'livijttid  the  iuir-«it\    f.  r  .i   m  u    lin- 

Ii"x.  iiH-ImlitiK  m.-ilcri;il.  ciiiTfiit   ;iiiil  lali.'V  i"ii!i.IvK j:_'J.!l 
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WT^'J^m 
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>"n    "i    the    eii>t    f^r    a    new    uuide    and    the    oust    t^i    reclai:n    the 
eraekid  nue  is  as  fnlliiws: 

.\i  u    miidi.    inrniil   ami  niailiiiuM!.   cfiiiililitc.  .  . .' S5.55 

I'l.uUicl  piililc,  fli-ctrioaliy   wi'Mid  aiiii  inacliiiiei.1.  eniii|iliti' .S.,S3 

An  ilretrie  weld  on  the  >pi  ike  nf  a  e.ivt  >ti'e!  tr.iiUr  wheel 
t-cnter  is  >h<iwn  in  hiii^.  14  and  15.  'rhi>  yives  anntiier  idea  of 
how  and  wlure  tlie  process  ina>  he  appliid  witli  >ueei.-.s.  The 
w  iu  (,  1  eentt  r  in  ipu-stioii  was  nturneil  to  .-i  r\  iee  m\  iii  niouths 
.•i!.;o  ,ind  h.i>  not  lieeii  lieard  from  .-iiur.  I'il;.  14  >ho\\  s  the 
^poke    ehippi-il    and    \  "d    out.    reads-    for    wi-Miiii:.      l-"iy.    15    shows 


Pig.    4 — Showing    the    Inside    of   the    Firebox    Where   the    Mud    Ring 

Was    Welded. 

.\ii  iiitere>-tintz  eNaiiivli"  of  ihe  weldini;  on  of  a  vertie.al  lire- 
bfix  jiatch  i.s  shown  in  l-'ii^.  10. 

I-'isiS.  11  t'l  1.^  diuionstrate  h-  \v  tlii^  proee>s  is  used  in  ina- 
diitiery  rep.'iirs.  The  valve  md  uuide  w.is  er;uked  from  the  key- 
way    out.     The    crack    was    chijiiied    .and    welded    h\    the    electric 


Fig.    5 — Patch    Under    Fire    Door  with    Edges   Welded    Instead    of 

Calked. 

the    s])(,ke    welded,   lint    not    <lressed.     Tire   costs    for   doitig   this 
Work  hy  the  'dd  ami  the"  new  methods  are  as  fnljow^: 

I  lid  nii-lli"<l-— I  >i-ii|ipinK  \\lui-K.  ti  aii-.ffri  in.tf,  rriii.ivint;.  th-< -.  rt-innv- 
iim  wlit-i-t  frniii  axle.cnttinK  rim  lui-  vxi'-'i'^i"".  ni.iiiviif  nt-l.t.  ri-- 
I'l.'uiiip  tin-  iiii  uliecl  aii<!  «lit'<-l  nii  axtt-  and  mult  v  i  n;;i!ic.  c-.i-iiji- 
liin;  1i|i:  all   work  cotii|iKtf,  roaiiy  fur  •>(  rvici. .'^lO.JO 

\iu    im.-tlii-iil--l'rcii;iriim    wi-M.   latmi    nl'   wild,   iiintt-i  iai.   i-uvitnt.   ainl 

I'mal    i|;r--iili;.    fiiiii|ilili-    _ S.?.38      </ 

\   riH-ker  .-trni   whit'h   was  p.irily  cr.icktd  .-iroinid  the  hotiom  of 
the  hox>e>   i^    ■<!iowii    in    riys.    I'l  and    17.      l'i>    tlu-   old    process    it       . 
wotihl    h.ive    hi't  n    necessary    to   cut    the    iiid-    of   the^e    arms   off,    - 
forye  new   I'luls.  ;ind  wild  them  to  ijie  rockt  r  at  the  for'>:e.     With 
the  elictric  weldintr  jirocess  it  was  only  nett^sar\    to  chip  out  the     ■  , 
cr.ack^.  Wild  them  ttp  hy  the  new  inetliod.  ;ind  inaciiine  dowtt  the 
Iios>cs.     i-'iy.   1()  shows  the  hosscs  chipped  and  \'"d  ont  ready  for 
wt-JiliiiL;.     li.u.    17  show^  the  nukcr  electrit-.illy   wridiil   and   ina- 
t'hined.    couijilete.     The    co^ts.   old    nu^liod    .and    new.    ;ire   as    fol-      ■ 

lows: 

(lid    Ilii'llind --(  uttin^    iilT    iiM    .'iini-,    I'm-^iiiip    tun    new    imu-s.    wi-Idinff 

llit-tii    fii^    laying;    iml.    iii.-ifliiniiin    Im^si-s    and    iinu-;    in;itiri.-il    and 

lal^i.r  i-..in|  !<  tf   : S«i.t3 

Ni-\\    iiittlii'l      I'lt-ii.-iriii).'.    wt-Iiliii^:    iiiattiial.    I'lirrt-iit    .'md    l;ili'  i     ti'iii- 

pli  tr    $J.93. 
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l".Ioctrio  uildiny  .Mpiilinl  tn  liioiiimtivf  oyliiulcrs  is  illustnited  ' 
,1  l''ig>.  IS  .-111(1  1^^.  TliL-  left  t\!iii(kr  oi  a  Ikjiw  i.-iiu<iiliil:itiiin 
liicoiin iti\ c  i.s  slii>\\ii.  \\\>>  cracks,  diii.'  V  in.  aiu-I  liii'  ntlur  S  in. 
l.iiit;.  nimiiiis;  frimi  llir  fruiifcii'ii.-  inwards,  were  \"<1  •■ut,  li^tli 
(111  tlic  insi(k'  and  the  luitside.  'I  liey  were  tlun  welded  iiy  c.ire 
tjlly  lilliiii;  in  metal  witii  tlie  electric  weldiiii;  jnocvss.  l"i;-;.  IS 
,>li(pws  one  of  ilie  cr.icks  weldi-d  from  tlu'  'lUt^ide.  l-'iy.  1'' 
>iu'WS    llie    insi(k'    uf    tlu-    c\liniler.    with    the    cr,icl<s    i' •nqdetily 


wonid   itrohiilily    ii-t   h.ixe   virettutheiied   the   cyliiid«-r  a>   a    whole. 

rile   ilectric    weldini:    i>roces>    ste'!>i>vd    in.   and.   liesiilo   rvi.>airing 

tile  defect,   n.inforced   the  i-\lindir  at    it~   weak  >j)"t-.      i  he  cost 

to  iii.nke  the  reii.iirs  liy  the  older  method  is  a  little  .L;re:iler  than 

liN    elictrie  wildini;. 

'M.I     imtli..,J      I'i-,'|*.Trf     f.M  *  iMliIi.    in-tit    .tikI    ".lri'>-^:  ^krli'T    aild    nia-; 

ici  i.il  \-i!in|ilctt' • .- .  . .  . ,. '.%  . . ... . . .      S.^.SO^ 

Viw     iiitlli.t.l      l'ii'i.:ivi      for    Weill.     \mIi1    liV    eU-ctrioTlv.     drf.s>     wvl'l: 


Irilii.r.   iii.iu  rial  aixl  cm  rcrt  \oiiij>loii' 
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Fig.    7 — Defective    Firebox    Sheets    Repaired    by    Electric    Welding.  Fig.    8 — Repairs    to    Firebox    Sheets    Made    by    Electric    Welding.' 

welded   and  the  cylinder   linish   hored.     Tlie   welds    m;ty    he   >eeii  Part  of  a  hack  tliJl'  sheet,  lluei-  of  w  hose  tluCS  werv  w-cldcd  tu 

diVtiiietly  ".-uid   show   the   ne.it*  .iiiiiearance   of  the   work   done   hy  (ho    slk'l't    hT    |iuriii  >es    ni'    demonstration,    is    -hown    in    3"i«s. 

this  iiiclhotl.     llad  the  old  niethixl  heen  ivscd  these  or.'icks  wotild  20  ;ind  -\.     li'j..  3)  ^iious  the  throe  titles  sovurch    w<hUd  t"  the- 

liavf.  hceii    d<'vetaile<l    oiu    ;iii<l    copper    jiatches    inserte<l.    wliicli  siieet..    Im.l;.  Jl— how-  the  lines  after  Weldini^j-ohiltiiiuS  and  triin- 
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Fig.  6 — A   Longitudinal   Seam,   Over  6  ft.    Long.    Repaired   by    Electric   Welding. 
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/  ,.  ming  with  a  pneumatic  hammer.     Since  this  experiment  has  been 

i.   :  made,  complete  sets  of  flues  have  been  welded  to  the  back  flue 

;    .    sheets  of  several  engines  and  the  engines  have  been  returned  to 

V   service.      Close   observation   of   these   engines    indicate   that   the 


Fifl.   9 — Electrically   Welded   Crack   In   Corner  of   Firebox. 

work  in  the  engine  house  to  keep  the  flues  tight  is  considerably 
'  reduced.  Three  months'  service  of  a  few  engines  is  too  short 
to  look  for  ultimate  results.  The  indications,  however,  are  that 
by  the  use  of  electric  welding  in  flue  applications,  a  step  in  ad- 
vance in  boiler  construction  and  maintenance  has  been  made. 
Add  to  this  what  will  be  gained  by  electrically  welding  all  fire- 
box and  mud  ring  seams,  while  the  boiler  is  being  built,  and  the 
proper  maintenance  of  locomotive  boilers  may  be  considerably 
simplified  from  its  present  perplexing  state. 

An  electric  welder  at  work  on  a  flue  sheet  welding  the  flues 
.  .  and  bridges  is  shown  in  Fig.  22.     The  welding  clamp  is  held  in 
«JlTel  hand  while  the  other  holds  a  frame  containing  three  thick- 
nesses  of   ruby   or  green   slass  through   whicli   the   operator   ob- 
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1 
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serves  his  work.  The  electric  machinery  seen  in  the  rear  is  a 
temporary  installation,  being  a  low  voltage  generator  belt  driven 
by  a  standard  motor,  all  mounted  on  an  improvised  wooden  base. 
A  typical  installation  will  be  illustrated  and  described  later. 

DESCRIPTION    OF    PROCESS. 

The  system  is  of  the  arc  type.  It  employs  direct  current  sup- 
plied at  potentials  of  20  to  30  volts  at  the  arc  and  50  to  80  volts 
at  the  generator  terminals.  One  lead  of  the  welding  circuit  is 
attached  to  the  welding  clamp  which  holds  the  welding  material 
— pencil  or  electrode.  The  current  is  furnished  by  a  generator 
usually  direct  connected  to  a  motor,  properly  wound  for  the  cur- 
rent and  line  voltage  available  at  the  place  of  installation. 

An  electric  arc  about  3-16  in.  to  %  in.  long  is  sprung  between 
the  welding  material  or  pencil,  and  the  object  to  be  repaired. 
The  voltage  is  regulated  until  the  current  is  of  the  proper  amount 
to  suit  the  work  in  hand.  The  spot  on  the  surface  of  the  ob- 
ject being  welded,  where  the  electric  arc  strikes,  is  instantly 
brought   up   to   a   state   of   incipient    fusion,   and   minute   molten 


Fig.   10 — Side  Sheet  Patch  Welded  to  Firebox. 


Fig.  11 — Crack  Chipped  in  Valve  Rod  Guide  Preparatory  to  Welding. 

particles  of  the  pencil  or  electrode  detach  themselves  progres- 
sively ■  in  a  continuous  rapid  stream,  and,  following  the  arc, 
attach  themselves  securely  at  the  spot  where  the  arc  strikes. 
This  proceeds  very  uniformly  until  either  the  arc  is  interrupted 
or  a  sharp  fluctuation  in  current  takes  place.        •--,-:■:  .'■:■.■'' 

About  every  minute  or  so  the  actual  welding  operation  is 
stopped  while  the  operator  subjects  the  local  Iieated  area  of  the 
weld  which  he  is  making  to  rapid  blows  from  a  small  hand  ham- 
mer. The  object  of  this  is  primarily  to  force  out  any  minute 
portions  of  oxide  or  slag  that  may  have  formed  due  to  the  pres- 
ence of  impurities  or  improper  manipulation.  It  is  also  done 
with  the  object  of  working  the  metal  of  the  weld,  and  to  close 
up  any  small  pin  holes  that  may  have  formed.  The  repairing  ma- 
terial is  applied  until  the  chipped  and  V'd  out  portion  is  entirely 
filled  up,  and  then  an  additional  amount  is  applied  "for  reinforce- 
ment. This  works  out  very  satisfactorily  since  the  additional 
material  added  adheres  as  securely  as  the  material  which  is  part 
of  the  direct  weld,  and  thus  serves  to  reinforce  in  direct  pro- 
portion to  the  section  of  the  material  added.  Consequently  there 
is   no   reason   why   a   weld   thus   reinforced   cannot   be   made   as 
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strong,  or  even  stronger,  than  the  original  material.     In  practice  a  heavj'  series  coil  in  such  a  way  that  a  strong  magnetic  cur-; 

it  is  found  desirable  to  reinforce  welds  of  this  nature  sufficientlj-  rent  is  set  up  wliich  travels  through  the  pencil  and  in  the  direc- 

to  make  their  tensile  strength  about  equal  to  the  tensile  strength  tion  of  the  arc.     The  presence  of  this  magnetic  current  assists 

of  the  original  material.;  :    j;       .^;   .'.::;•  ..••;,•  greatly  in  causing  a  very  rapid  deposition  of  the  repairing  ma-. 


Fig.    12— Valve    Rod    Guide    After    Welding. 


Fig.    14 — Cracked    Wheel    Spoke    Chipped    Preparatory    to    Welding. 


The  arc  and  the  molten  particles  of  material  are  guided  bv  a      terial  and  makes  overhead  welding  possible  and  perfectly  practi- 

magnetic  flux   which   originates   in   the   electrode   holder.       The      '^■''-     Without  this  magnetic  current,  overhead  welding  could  not 

...    welding  current  is  led  around  the  handle  of  the  holder  through      be  done  with  any  degree  of  certainty  as  to  the  results.       The 


Fig.    13 — Welded    Valve    Rod    Guide    Ready   for   Service. 


Fig.    15 — Trailer    Wheel    Spoke    Welded    But    Not    Dressed. 
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sheets  «>t  si-wral  I'lisiiiics  :inil  tlio  iiiyiius  liaw  hfiii  ntunu'il  to 
scrvioo.      ("lo>r    I  .li>(.'r\  atioii    "\    tlusr    fii^iius    indicate    tliat    llu" 


mini;  with  a  iniriiinatic  hatiuiicr.     Since  this  ixin-rinicnt  lias  l)i.<.ii       >crvc'S  his   work.     The  electric   machinery   seen   in  the   rear   is   a 
made.  ci>mi)lete  se'ts  of  lines  ha\e  heen   welded  {<•  tlu-  had-;   line      teni])i>rary  installatinn,  heing  a  lew  Noltage  seiierator  helt  driven 

hy  a  standard  motor,  all  monnted  on  an  improvised  wooden  base. 

A   tvpical  installation  will  he  ilhi^trated  and  dcscril)cd  later. 

MKSCKIl'TluX     (II      l'KOt'K>S. 

I  ho  s_\  stem  is  of  the  arc  t_\|)e.  It  em|)loy>  direct  cnrrent  snii- 
jilied  at  pDtentials  of  20  to  30  M'lts  at  the  arc  and  50  to  80  volts 
:it  the  ueneratnr  terntinals.  One  lead  nf  the  weldini;  circnit  i.-~ 
attached  to  the  ueldini.;  clamp  which  Imlds  tlie  welding  material 
— pencil  or  electrocje.  The  current  is  fnrnislied  hy  a  genoratur 
nsnally  direct  connected  to  a  motor,  properly  wound  for  the  cur- 
rent and  line  xoltriiie  available  at  the  place  of  installation. 

An  electric  arc  .about  3-10  in.  to  '4  in.  lons^  is  sprung  hctwien 
tlie  wehliug  materi.il  or  iiincil.  .iml  the  object  to  be  repaired. 
I  he  voltage  is  regtdated  until  tite  current  is  of  the  proper  amount 
i"  suit  the  work  in  li.and.  The  -pot  ou  the  surface  of  the  oh- 
iect  being  welded,  where  the  electric  .arc  Strikes,  is  iiistantlv 
brouglu    up    t"    ;i    state    of    incipient    fn-ion,    .and    mimito    molten 


Fig.   9 — ElectricaUy    Welded   Crack   in   Corner  of    Firebox. 

work  in  the  engfne' hi>UM'  to  keep*  the  ihte-  ti'^ht  i->  Ci  mNideralil} 
reduced.  three  monthv'  >.er\  ict'  of  ,1  fe\\  eui^iues  i-  {••"  sh^rt 
to  look  i<<\'  ultini.iie  result--.  I  lie  indic.iiii  in>.  lio\\e\er.  are  that 
by  the  u>i'  "f  i-Kctric  ueMiiig  in  llue  appli>'';itions.  ;i  -ti'p  in  ad- 
vance in  boiler  con-truction  ;ind  m.aimen.ince  h.i>  lieen  m.ide. 
Adil  to  this  uli.at  will  be  !.iaine<l  b>  electricallv  weldiny  all  tire- 
box  and  nuid  ring  M-anis.  while  the  boiK  r  i-  heini;  bnili.  .-iiid  the 
proper  m.aintetiance  of  l.ici«motive  bojltr-  m;i_\  lie  con.-.iderabIy 
simjililied  fmui   its  jire^eut   perplexing  state. 

An  electric  webUr  ,ii  work  ou  .1  tlue  sheet  weMing  the  fluo 
a.rni •  brinl.ges  is  >h"wu  in  lig.  22.  llu  weMiug  damp  i>  held  in 
one  h.aiid  while  the  nlher  Imhls  :\  frame  c  .ut.iining  tln-ee  thii;k- 
iu»v,-^    (,f    rtib\    '  r    u'Veeii    ul:i~.-    ihr^iiL^j    whidi    the    f'lur.itor    c  ,b- 


Fig.    10 — Side    Sheet    P.^tch    Welded    to    FirebOX. 


Fig.  11 — Crnck  Clilpped  in  Vnlve  Rod  Guide  Preparatory  to  Welding. 

jiartides  of  the  ]n.iu  i]  nr  ibciriulr  deiacli  tlieinseUes  progres- 
>i\el>  in  ;i  coiitimioiis  rajiid  stream,  .ind.  foIl<iwing  the  arc. 
attach  ihemseUes  securely  at  the  >]iot  where  the  arc  strikes. 
Thi>  pn.  ceids  \er\  imifonnlv  iniiil  eitlier  the  an-  is  interrupted 
'■r  .a   >hari'i   ihictii.'ili' 'ii   in   cunaiil   take-  ])l;ua-.  -  .■'•'. 

\l»ii!t  <\ei>  miuute  or  -o  ili,  .uiual  welding  oper.it ion  is 
-tapped  \\lw4t:the  'iper.iior  -nhiect-;  ilk'  l<;c,i!  heated  .area  of  tlie 
\\(!d  wliicli  >fe  i-  making  ]•<  r.qiid  bl'i\'?>  fr"m  a  sin.all  h;in<l  ham- 
mer, the  iibj.i't  •'[  thi->  i-  pri'marily  to  f.i|-ce  .lut  .•m\-  minute 
p  nil  ill-  of  o\idi'  or  -l.ig  th.it  m.i\  ii:i\i-  formed  due  to  the  pri'S- 
tiici'  III  imjiuritiis  ■  r  improper  m.auipul.iiioii.  It  is  .also  done 
with  tile  obji-ct  of  working  tlie  nietal  of  thi-  weld.  ;md  to  cb'se 
up  :iii\  sm.all  jiiii  Iioje-  th.at  may  have  formed.  The  repairing  ma- 
teri.il i-  .applied  until  the  chippe<l  and  \"'d  out  |iortiou  is  entirely 
rillid  up.  .ind  then  .an  .additiou.al  amount  i>  .ajiplied  for  reinforce- 
ment. Thi-  w.irks  out  \ery  s.ii isfactorilv  -ince  the  adclition.al 
iii.iteri.al  .added  adheres  as  -ecurel.v  as  the  m.aterial  which  is  ]iart 
■  f  the  direct  weld,  .and  thus  serves  to  reinforce  in  direct  jiro- 
piirtioii  III  the  s«-ctiou  of  the  m.ateri.d  .•iddeil.  ConsecpU'iitly  there 
i-    no    reason    whv    .a    weld    tliu-^    reiufi'rced    c.inuot    be    m.ide    as 
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strolls;,  or  even  stnmscr.  than  tlic  oriiiiiial  niatcrial.     In  practice  a   heavy   series  coi'l   in   such   a    way   that   a   stri>n<^  magnetic  cnr- 

it  is  I'liund  desirable  to  reinforce  welds  of  this  nalnre  suthciently  rent  i-  set  up  which  travil-  tlnon<ih  the  i>encil  and  in  the  dircc- 

t..  make  their  tensile  strength  ahont  cental  to  the  tensile  strenytli  ii"ii   of  the  arc.     The  presence  of  this   mafjnetic   cnrre4it   assists 

of  the  original  material.                 •        .;         .■,;,;-.■               ''■-,  t:rcatl>    in  cau^iiii;   a   \ery   rapid  dei>"?-ition  oi   the  repairmg  !na- 


Fig.     12 — Valve     Rod    Guide    After    Welding. 


Fig.    14 — Cracked    Wheel    Spoke    Chipped    Preparatory    to    Welding. 


The  arc  and  the  inollen  particles  i)f  material  arc  gnidcd  by  a  '^'"'^'l  •'"••  "';''«■-  -verluad  u^lding  possible  and  perfectly  practi- 
maynetic  ihix  wliich  originates  in  the  electrode  h..hlcr.  The  ^■•^'-  Wiihout  this  niai;iulic  citrreiit.  overhciul  yveldhig  oaild^not 
wi-lding  current  is  led  around  tiic  handle  of  the  hntder  tliroittili      be  d^^ne  with   any  d.irree  ..f  certainty  ns?lo:  the  resuHs.      ITw     " 
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Fig.    13 — Welded    Valve    Rod    Guide    Re.ndy    for    Service. 


Fig.    15 — Trailer    Wheel    Spoke    Welded    But    Not    Dressed. 
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magnetic  current  also  increases  the  strength  of  the  weld  owing 
to  its  concentrating  influence  and  the  coojing  effect  on  the  arc. 
Jt  prevents  oxidization  of  the  molten  particles  while  in  transit 
and  the  formation  of  slag  and  pin  holes  that  sometimes  form 
in  the  weld.  ,■[/'■  ^-i^.  ;/"  ' '^'/'iV-,-.  -. '^V- .\,- "  '  '".-v"'.'  :•;-.■•■ 
The  welding  pencil  consists  of  a  very  pure  grade  of  Swedish 
iron  of  a  detinite  cross  sectional  area.  It  has  Jieen  determined 
by  careful  laboratory  research  that  the  quality  of  tlie  repairing 
material  and  the  pencil  diameter  have  a  decided  influence  on  the 


pairing  material  in  its  fused  state,  and  thus  improves  the  quality 
of  the  weld.  v'.::-  •'■.■../ ;;.^  -  ,    ^^  •  ■  ,'  •■^} 

DESCRIPTION  OF  APPARATUS. 
An  electric  welding  installation  consisting  of  a  motor  genera- 
tor set,  the  necessary  control  apparatus,  measuring  instruments 
and  protective  and  steadying  resistances,  is  shown  in  Fig.  23. 
This  outfit  is  in  use  in  a  railway  shop.  The  motor  generator  is 
provided  to  convert  the  standard  current  available  into  direct 
current  at  voltages  suitable  for  welding.     Hence  the  motor  may 


.      ,'        ^'fl-  ^^ — Cracked   Rocker  Arm  Chipped  for  Welding. 

properties  of  the  weld.  A  definite  relation  e.xists  between  the 
size  of  the  pencil,  the  amount  of  the  current,  and  the  tensile 
strength  of  the  weld.  Hence  the  quality  of  the  material  and  the 
size  of  the  pencil  must  be  carefully  selected. 

In  order  to  prevent  oxidation  and  the  consequent  formation  of 
slag,  and  also  to  provide  certain  ingredfents  which  affect  the 
welding  material  chemically  and  so  benefit  it  physically  by  mak- 
ing it  soft  and  ductile,  the  welding  pencil  or  electrode  is  cov- 
ered with  a  fiux.  When  the  welding  operation  is  carried  on,  the 
flux  melts  and  vaporizes,  enclosing  the  molten  particles  and  the 
arc  to  the  exclusion  of  atmospheric  oxygen  which  attacks  the  re- 
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Fig.    17 — Rocker  Arm    Repaired   and    Ready  for  Service. 

be  either  of  the  direct  or  the  alternating  current  ty^e.  The"  gen- 
erator is  wound  to  furnish  a  maximum  constant  output  of  200 
amperes  direct  current  at  a  range  in  potential  of  50  to  80  volts. 
1  his  range  in  voltage  is  secured  by  varying  a  resistance  in 
series  with  the  field  circuit.  A  variable  rheostat  for  this  purpose 
is  mounted  on  the  slate  switchboard  so  that  it  may  be  conveni- 
ently manipulated  by  the  operator.  -•■..>',;■  -  :;."  ' 
A  second  resistance  is  placed  in  one  leg  of  the  welding  circuit 
in  such  a  position  that  when  the  generator  is  short  circuited  at 
the  instant  of  striking  the  arc  the  resistance  acts  as  a-*  protection 
to  the  armature  and  commutator  of  the  generator  by  limiting  the 
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Fig.    18 — Outside    of   Cracked    Cylinder    Which    Had    Been    Repaired        Fig.    IS 

by  Welding. 


Inside    of    Cracked    Cylinder    Which    Had    Been    Repaired 
by  Welding. 
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maximum  current  possible  at  a  maximum  voltage  to  the  greatest  the  generator  when  tlie  welding  operation  has  ceased.  The  in- 
permissihle  instantaneous  overload  capacity  of  the  generator.  stant  the  welding  is  started  again,  this  latter  resistance  is  auto- 
Anothcr  resistance  is  provided  which  is  automatically  thrown  in      matically   cut   out.     These   two   resistances   are   so   proportioned 


Fig.   20 — Three  Tubes  Welded    in    Flue   Sheet. 


Fig.    21 — Welded    Tubes    After    Being    Chipped    and    Trimmed. 


series  with  the  above  resistance  and  across  the  terminals  of  the      that  the  load  which  they  impose  upon  the  generator  equals  the 
generator  the  instant  the  welding  arc  is   interrupted.     Together      load  imposed  upon  the  generator  when  the  welding  operation  is    '^-^ 
these  two  resistances  serve  as  a  secondary  or  temporary  load  on      under  way.     In  this  way  violent  fluctuations  of  the  load  on  the     ,ir  .' 


Fig.  22 — Electric  Welder  at  Work;   Electrical   Machinery   in  the  Rear  Is  a  Temporary   Installation. 


•X    ".       ■  •'•- 


;.Vi  "^   TA' 


AM  I". UK  AX     i:X(i!XKI-:K. 


\'(H..    S<i.     \(i.    2. 


in;i,mutic  curntit   ;il>.>   iiuTv.i^i's  tlic  -trcni;tli   <'i  tlio   wcM   ..wiiio  p.-iiriiiij;  iii;it«.Ti.il  in  its  fiisctl  stritc,  :iii<i  tliiis  inipi-MW-  I'u   iniality 

t"   it>   v-oiK-iut^tiiii;    iiitliniK-i'   ;m<l    the   i""lini;   itTcot    ••ii    ilu'   ari".  pt   l\\v  \\v\<\. 

It    iir-.vi-iits   nxi^i/atimi    "t    tlic    iimIiiu    partirK-,    wliilv    in    iiansit  i>i;>i  Ki  II  iii.\    or    .\i'i' \k  \Trs.             ' 

an,t    tlu'    i..rtnali.,„    ,,t    .lav    an,l    ,,i„    1„,1...    ,!,at    s.muvuw>    lor>n  .\n   dcvtri.   ^ychVuv^   installali,.,,   n.n>iMini.   ..f  a    nv.t.r   ■^..ura- 

ill  thi.    uiM.  .    ,.       .     .1,      .     .                      .1 

t"i    sit.   till'  iu\rs.sai_\    rniitrol   apparatus.   nn.'a>;innL:    instrnuKMits 

Ilk:   uiMiuii   ]iniiil   iiiiiM--t-  "\   a   \t.i-.\    puir   yrailr  i.i'   Swcili>li  and    prutcitivc    and    stcadviiij;    rcsistaiuvs.    i>    >Iiii\\ii    in    I'ii;.    23. 

irnn   111   a    <K'liiiitf   oro>s  Mi-ti>inal    ana.      It    has   lucn    "Ktcniiimd  This  .inti'it   i-^   in   n^r   in  a   railuav    simp.      j  he  nicidr  i^cnrraiur  is 

liy   oart-liil   lali.>ratiM->    i\.-fari-Ii    that   the   i|nality   n\    tlu'    npairiiii?  inosiiKd    p>    i.-..n\irt    ilu'    standard    enmni    availahk-    int..    direct 

maten;d  anil  tht-  p.  lu  d  dianulir  ha\e  a  ilcrided   indiHiuT  ..n  the  enrrent   at   viill.iL;e~   >tiitali!e    for   wijdin-.      ileuoe  the   ni-t^r  iiiav 


Fig.    16 — Crncked    Rocker   Arm    Chipped   for  Welding. 


Fig.    17 — Rocker   Arm   "Repaired    and    Ready   for   Service. 


pfi'pertie-    Hi    the    wild.      A    dtfinite    relation    e\i>t-    heiweeu    the  I'c  either  i>\  ilk'  direi't  i  ir  tlk'  altcriiatiiis.:  current  t\iH'.      The  ;4en 

size   i-it    the    pencil,   the    aniMuin    <ji'    the    current,   and    the   teti>ile  eraL.r   i<   wiMind   t<>    furui-h   a   luaximiun   ci>iist.aiit  "Utput  "i   200 

Streii.trtli  ol  tlic  uvld.      I  leikc  the  ipialily  d'  the  ni.ateri.ai  anil  the  amperes  direct  current  at  a  raiisc  in  jjutcntial  of  50  t')  SO  vi'lts. 

si/c  el"  tile  petu'il  uiust  lie  c.irelidly  selected.  litis    ran'sc    in    Miltatjo    is    secitred    by    varyiiiy    a    resistance    in 

■  In  order  ti^  prexeut  iiNidatinu  and  the  CMn.eijueut    p.rniati"n  i>f  series  with  the  lield  circuit.     A  variahle  rhenst.it   I'l^r  this  purpose 

sla.tl.    and    also    to    ])rovidc    cert;iiii    iii^redient>    which    alfect    the  is  iiiwiinteil   ..n   the   .late   switchhi  lard   -.i  that   it   iiiav   lie  conveni- 

welding  ntateriar  chemically   .-md   so  hemtit   it   phy>icall\    hy  iuak-  eiitly   njanipulati  d  hy  the  o))er,itiir. 

in.tr  it   sott   ami   ductile,   the   weldint:    jiencil   nr  electrode   is   cv-  A  .second  re-i>t;mce  is  jilaced  in  "Ue  le:.;  oi'  the  weldini.:'  circuit 

ered  with  a  llux.-    When  the  ueldiny  Mjieratiin  i^  carried  >  n.  the  in   >uch   ;i   pMsition   that    when  the   yeiieratiir   i>   i-hort   circuited   at 

llux   nulls  and   vap-.ri/e-.  enolcsint;  the   nudten  p.article-   and   the  the  instant  of  slriUinu  the  arc  the  resi.stance  acts  a-  .i  protection 

arc  t"  the  exclusi,.!.  ..f  ;itnw,s,,h,.ric  ..\\-,  n  \\h\rh  niln.-ks  the  re  to  llie  annature  and  C"unnut;ili  m-  -if  the  i:ener.it.  .r  l.\    liniititm'  the 


Fig.    18 — Outside    of    Cracked    Cylinder    Which    Had    Been    Repaired        Fig.     19 — Inside    of    Cracked    Cylinder    Which     Had     Been    Repaired 

by   Welding.  by  Welding. 
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niaxiniuni  i-un\iil  |iu>-i!ik'  .it  ;i  iii;i\imiiin  voliai^c  x>>  tlu'  greatest  the  i-oiHTator  wlu-n  thr  wi-ldiniLi  opcratiuii  has  ivxisoil  '1"Hc  tii- 
pcniiissilili  in^taiilaiK'His  nvorln.-id  ca])acit\  nf  tlu  i^iiicrator.  ~taiit  tlio  U(.l<liiiji  is  stanc-<i  ai:ain.  this  !:ttt«.T  rcsistanco  is  anlo- 
Ancillur  rt.-»i»taiu\-  is  ]ir"\i(k'<l  wliirli   is  amMinaiiiall\    tlirc.wn   in       maiii-allr    ftit    <'iit.      IIk-sv    t\\<i    nsistaiuvs    arx-    «)    proportioiKMl 


Fig.    20 — Three   Tubes    Welded    in    Flue    Sheet. 


Fig.    21  —  Welded    Tiibes.    After    Beinn    Chipped    and    Trimmed. 


1   ■ 


sciiis  with  till'  alii'W  rcsist.iiux'  ..nid  .utdss  <iiK-  ti.Miiiiii,iIs  nf  tlie  tliat  tlu"  I*jarl  uhitli  liicx  inr^Ktso  up"H  tiiv  uciur.it'-r  i.-<nials  tlie 
!.:<.-iiir.a'r  iln-  instant  tlu-  u^'Uliiiji  aw  is  intcrruptiMl.  IHiii-tlK-r  I'l.nl  iM;iiii>(.<l  upon  \hv  ycnvrator  wlu  n  tlu-  wi'Miiis:  operation  is 
tlivso  tui.  r<.''«i>tani't,->  sirvr  as  a  scoinularv   or  tcni])()r.ir\    ]'<:u\  <in      im<ifi"  v\a^.     In  tliis  uav    vidknt  iJiu'truititHis  ni  tlU'  Ivad  on  the 


Fig.  22 — Electric  Welder  nt  Work:   Electricnl    Machinery    in  the   Renr  Is  n  Tempornry   Installation. 
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■  :^        motor  generator   are  avoided.     Furthermore,   tliis  particular  ar- 

rangement   results    in   the   best    welding    work.     The   closer   the 
•-       regulation  and  the  more  constant  the  generator  voltage  the  less 
tlie  likelihood  of  pin  holes  and  defects  in  the  weld. 
An  ammeter  and  a  voltmeter,  which  are  hoth  connected  to  the 
v":  : '.       welding  circuit,  arc  mounted  on  the  switchboard.     These  instru- 
ments  serve   the   purpose   of   indicating   the   amount    of   current 
and  the  voltage  of  the  welding  circuit.     The  welding  clamp   or 
holder    consists    of   a    wrought    iron    handle,    properly    insulated, 
around  which   is   wound   a   coil.        This   coil   in' turn   is   insulated 
V  from  the  hand  by  a  leather  covering.     To  one  end  of  the  coil  is 

attached  one  of  the  leads  of  the  welding  circuit;  the  other  end 
of  the  coil  is  attached  to  the  holder  near  the  base  of  the  clamp. 
:  The  clamp  consists  of  a  projection   from  the  Iiolder  and  a  piece 

'; ,  •  .      of  spring  steel,  so  fastened  together  that  the  combination  serves 
.V  .      to  hold  the  welding  pencil  or  electrode  rigidly.     The  entire  weld- 
,  -.      ing  outfit,  except  the  holder  and  welding  leads,  is  mounted  on  a 
■  :  J         substantial  base,  which  in  the  case  of  the  illustration  is  made  up 
.'     .-     of  standard   rolled  steel  sections.     For  the  machines  now  being 

■  -        built,  this  base  is  of  cast  iron  with  suitable  projections  on  the 
■      -      back   to  which   are   fastened   the  banks   of   resistance   which   are 

part    of    the    installation.     The    slate    svvitcliboard    with    its    ter- 
'  minal  lugs,   fuses,  switches,  motor  starting  bo.x,  electrical  meas- 

uring instruments,  contactors  and  relay,  is  mounted  on  an  angle 
iron  frame  securely  fastened  to  the  bed  of  the  motor  generator 
'';;...      set  and  the  machine  housings.     In  this  way  a  firm  and  compact 
'  -'    '       arrangement  is  secured. 

.'.>■.  An   electric   welding   installation,    such   as   described   above,   is 

capabk   of    furnishing   sufficient    electricity    for   one   welder   at   a 

time.     The  welding  lines  are  brought   from  the  switchboard  to 

,  ;    .\;      any  place  desired  in  the  shop.     In  fact,  a  main,  or  several  main 

>■•■•.■      welding  circuits  may  be  installed  throughout  the  shops  with  oc- 

■  .  :  ■       casional   taps    so   arranged   that   it   is   only   necessary   to   attach 
■-.':"."     limited  lengths  of  tle.xible  welding  cables  to  the  main  circuit  at 

.:'.;■■.;  -„      the  taps  and  run  these  to  the  places  where  the  welding  work  is 
to  be  done.  .  .  .,■.--.. 

ADV.\NT.\GE.S    OF    ELECTRIC    WELDIXG. 

.  :':■_        From   the    foregoing    it    is    obvious   that    autogenous    welding 

,,■.■       by  electricity  has  many  advantages.     The  simplicity  of  the  proc- 

'      ess  at  first  sight  is  its  most  striking  feature.     The  art  of  elec- 

;■•  ■,  trie   welding   is   not   difficult   to   learn.     Welders   who   can   turn 

out  work  with  uniform  success  can  be  made  in  three  to   four 

weeks.     The  hardest  thing  to  acquire  is  the  ability  to  maintain 

•  .;■  • "  '      the  arc  steady  and  keep  feeding  the  electrode  uniformly.     When 

once  this  is  learned,  together  with  the  way  to  adjust  the  appa- 

V"  ;,■      ratus,  the  welds  secured  will  be  successful. 

.       .:  Another  feature  which  is  greatly  to  the  advantage  of  the  elec- 

.     ■'■,      trie  welding  process   is   the  entire  absence  of  danger  from  ex- 

:;      '        plosion  and  fire.     There  is  nothing  whatever  to  e.xplodc,  and  the 

low  potential  of  the  welding  circuit,  together  with  the  protective 

'  . :         resistances  and  the  fuses  in  the  welding  circuit  leads,  reduce  the 

• :.  V  -      fire  dangers  from  faulty  insulation  or  short  circuiting  to  noth- 

■  -  ing.     The   fact   that   the   voltage   is   so   low   makes   this   process 
;!■•            absolutely    safe    to   handle   by    the    welder,   considered    from    all 

-.;   ■-,'      view  points. 

y    ,         The  wide  range  of  application  of  the  process   is  another  one 
.-,  K  of  its  distinct  advantages.     It  may  be  used  to  do  very  heavy  as 

/.   . '7       ^^t'll  as  light  work.    Its  success  in  this  direction  has  been  proved 
more  by  its  extended  application  in  the  repair  of  heavy  machine 
;'.  ;  .        parts  and  the  framing  of  ships  than  by  its  application  to  Inco- 
>  :. '    '      motive  repairs.    To  date  it  has  hardly  been  sufficiently  extended 
,:      in  locomotive  repair  work  to  demonstrate  the  limits  of  its  possi- 
?■  V.  bilities.     However,   if  highly  stressed  parts  of  ships  can  be  re- 

paired by  this  method,  there  certainly  is  no  reason  why  the  same 
. :'  thing  will  not  hold  true  in  locomotive  repairs.     New  work  is  be- 

j        ing  done  daily,  which   it  had  never   been   considered  possible  to 
T   „,.;       do,  and  success  is  invariably  the  result. 

."  .    ■    S, .   By  the  use  of  the  electric  welding  process  it  is  possible  to  de- 
;  ■■.'  posit  an   additional  amour.t  of  metal  on   the  part  being  welded 


so  that  it  will  act  as  a  reinforcement  to  the  weld  proper. 
As  pointed  out  in  the  description  of  the  process,  the  electric 
arc  is  narrowly  confined  and  only  heats  a  very  limited  area  on 
the  surface  of  the  object  being  repaired  to  incipient  fusion.  This 
heating  is  instantaneous,  taking  place  immediately  when  the  arc 
is  struck.  Thus  the  heat  incidental  to  the  welding  operations, 
though  intense,  is  extremely  localized,  being  just  sufficient  to 
fuse  a  small  spot  to  which  the  molten  particles  from  the  welding 
pencil  attach  themselves.  It  is  not  necessary  to  preheat  a  large 
surrounding  portion  so  that  a  sufficient  amount  of  heat  is  stored 
up  in  the  adjacent  material.  Owing  to  this  very  marked  char- 
acteristic—the extreme  locali,;ation  of  the  heat — no  cooling  strains 


Fig.   23 — A   Typical    Eiectric   Welding    installation. 

are  set  up  around  the  weld  after  the  work  is  done.  Hence  there 
are  no  subsequent  failures  from  cracking  or  buckling  at  the  weld 
or  in  other  parts  of  the  object  repaired.  It  is  due  to  this  par- 
ticular feature  that  the  success  of  this  process,  wherever  applied, 
has  been  so  uniform. 

The  character  of  the  weld  itself,  it  being  soft,  ductile,  and  free 
from  slag  and  oxides,  as  well  as  injurious  carbon  compounds  of 
iron,  makes  the  electric  weld  secured  by  the  Siemund  Wenzel 
process  the  most  perfect  secured  by  any  system  of  autogenous 
welding.  The  close  regulation  of  the  current  guards  against  in- 
juring the  original  material  adjacent  to  the  weld.  This,  too, 
benefits  the  weld  as  a  whole.  The  convenience  with  which  over- 
head welding  may  be  done  is  another  decided  advantage.  The 
magnetic  current  created  in  the  welding  holder  makes  this  pos- 
sible. Overhead  welds  are  made  just  as  fast  as  welds  in  any 
other  position  and  are  equally  as  strong. 

Owing  to  the  comparatively  small  amount  of  power  required, 
the  simplicity  of  the  entire  installation,  the  fact  that  the  ma- 
chinery used  is  practically  of  standard  design  and  manufacture 
throughout,  embodying  no  untried  features  of  construction,  the 
rapidity  with  which  the  work  is  done  and  the  absolute  uniformity 
of  the  success  of  the  work,  as  well  as  the  wide  range  of  its  ap- 
plication, make  this  process  the  cheapest  and  best  with  which  to 
do  autogenous  welding.  The  results  secured  certainly  justify  this 
conclusion.  ..,•.,■.•.■■   ,     •  .■  •  ■  .  .  .  ;  .   ...... 
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Balanced  Compound  4-6-2  Locomotives 


After  Several  Years'  Experience  with  Balanced  Compound 
Locomotives  of  Three  Types  —  Prairie,  Pacific,  and  Atlantic 
—the    Santa    Fe    Has    Ordered    28  More  of    the    4-6-2    Type. 


To  meet  the  requirements  for  passenger  power  in  districts 
w'here  the  grades  are  heavy,  the  Atchison,  Topeka  &  Santa  Fe 
has  developed  a  Pacific  type  locomotive  which  includes  a  num- 
ber of  interesting  features.  In  designing  this  locomotive,  the 
aim  has  been  to  adhere  to  the  general  principles  of  the  older 
power  as  far  as  practical  and  yet  to  introduce  sufficient  modifi- 
cations to  overcome  the  weaknesses  which  had  been  detected. 
This  has  not  only  tended  to  retain  locomotives  with  which  the 
men  are  familiar,  but  also  has  provided  an  opportunity  to  de- 
velop new  power  with  the  introduction  of  a  minimum  number 
of  new  parts.     In  designing  the  new  engines  patterns  were  se- 


outside  main  crank  pins.  The  cylinder,  main  rod  arid  valve  mo-' 
tion  arrangement  of  tlie  Prairie  type  rendered  such  service  as 
to  commend  them  for  application  to  the  Pacific  type,  thus  re- 
taining the  desirable  features  of  the  former  balanced  compound 
Pacific  type,  and  at  the  same  time  eliminating  the  undesirable 
feature  of  the  bifurcated  high  pressure  main  rod. 

Retaining  these  features  because  of  satisfactory  results  in  con- 
tinued service,  the  design  of  the  last  lot  of  locomotives  was  de- 
veloped In-  the  selection  of  parts  common  to  the  existing  engines  and 
principally  from  the  two  types  already  mentioned.  The  design 
was  prepared  under  the  direction  of  the  superintendent  of  motive 


This    Design    Is    Based    on    a    Long    Experience    witli    Balanced     Compound   Locomoiives  cf  Three   Different  Types  on  the  Santa   Fe. 


lected  almost  exclusively  from  those  common  to  the  older  loco- 
motives. 

Satisfactory  service  rendered  by  balanced  compound  Atlantic, 
Pacific  and  Prairie  type  locomotives,  together  with  the  require- 
ment for  a  power  at  high  speed  greater  than  that  given  by  the 
Atlantic  type,  led  to  the  adoption  of  the  balanced  compound 
Pacific  type.  The  first  six-coupled  locomotives  with  balanced 
compound  cylinders  placed  in  service  on  the  Santa  Fe  were  of 
the  Pacific  type.*  All  four  cylinders  of  these  older  locomotives 
were  arranged  in  the  same  horizontal  plane  and  the  engines 
were  equipped  with  bifurcated  high  pressure  main  rods  spanning 
the  front  driving  axle.  The  valves  were  operated  by  the 
Stephenson  motion,  with  eccentrics  on  the  third  driving  axle. 

A  few  years  later  a  different  type  of  six-coupled  locomotive 
with  balanced  compound  cylinders  was  placed  in  service.  This 
was  a  Prairie  typet  locomotive  for  fast  freight.  In  the  loco- 
motives of  this  type  the  inside  or  high  pressure  cylinders  are 
inclined  and  raised  to  a  sufficient  height  to  permit  a  straight 
main  rod  to  clear  the  front  driving  axle.  The  steam  distribution 
is  controlled  by  the  Walschaert  valve  motion,  actuated  from  the 

,  ^   *See  American  Engineer,  December,  1905,  page  454. 

tSee  American  Engineer,  Xovember,   1906,  page  434.  . .-;     .    r'^  ;;.■-;.    ': 


power.  Most  of  the  improvements  had  been  introduced  from  time- 
to  time  in  revising  and  repairing  existing  engines,  and  therefore 
had  been  given  the  test  of  service  l>eforc  being  embodied  in  the 

new  engines.      ■•■  '■ .  ■^•''■r'^'':.--!'i- ■■-y-\- ■■  ^':^:^'^} '. '\-r:-.''''^^ 

Twenty-eight  of  these  new  Pacific  type  locomotitves  have  re- 
cently been  built  by  the  Baldwin  Locomotive  Works.  Each 
locomotive  develops  a  tractive  eflFort  of  35.000  lbs.  The  boilers 
of  22  are  fitted  with  Buck-Jacobs  superheaters  of  the  latest  de- 
sign, in  which  the  superheating  chamber  is  built  into  the  boiler 
shell,  and  all  of  them  have  Jacobs-Shupert  fireboxes  Siii 
of  the  locomotives  are  equipped  for  burning  oil,  while  the  re- 
maining 22"burn  coal.  Of  these,  seven  are  arranged  for  burn- 
ing Gallup  coal,  a  light  coal  similar  to  lignite,  mined  in  western 
New  Mexico.  In  order  to  determine  the  relative  merits  of  fire, 
tube  and  drum  type  superheaters,  three  of  the  oil  burners  and 
two  of  the  bituminous  coal  burners  are  fitted  with  Schmidt 
superheaters. 

Each  pair  of  cylinders  is  cast  in  one  piece  with  a  half  saddle 
and  a  common  piston  valve,  the  center  of  which  is  7  in.  inside 
the  low  pressure  cylinder  center.  The  valve  is  arranged  for  in- 
side high  pressure  admission  and  outside  low  pressure  admis- 
sion, and  is  of  the  type  commonly  used  by  the  builders  with  bal- 
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\'<  I..     S(l,     X(r. 


iiiuur  ,L;i'iurat('r  arc  avoided  I"r,rtIurii;ciro,  this  partiontar  ar- 
raii.ycnuiit  riMilts  in  llir  ln-t  utldiny  umis.  I  he  closer  ihc 
r< -uLitioii  and  ihc  iiKirc  i.-Mn>tani  the  :^i-iKTati  .r  \..ham-  the  lc>- 
the  liki-lihciiid  ..|   ])in  h^ks  aii<l  ditVit>   in  thr  wihi. 

An  amnnin-  and  a  voltmeter,  uitirh  are  hoth  (.-"luieited  to  the 
wcldiii'-;  eireuii.  are  niountrd  ,.\\  the  ^w  jt^-hhoard.  rhe>e  iii.-tru- 
luentj;  ser\e  ilu'  lunpose  of  in.lieatini:  the  anioinii  oi'  current 
and  the  \ultav;e  of  the  welding  eirenit.  The  weldin-c  clanip  or 
holder  eonsj>i>  ,,f  ;,  urou.i;hi  iron  handU.  iiroperK  insnlated. 
around  uiiieh  is  wonnd  a  c^il.  This  cojl  in  turn  is  insnlaiecl 
from  the  liand  hy  a  iealiier  eoxerinu.  To  ►■ne  vwA  of  the  <i  il  i~ 
a,ttai-hed  one  ot"  the  lean.s  ,.f  the  w.ldin-  eireuii:  the  ot!ier  end 
<il  ijic  eoil  is  altrii-Iied  to  the  ii..I<Kr  m'ar  tiie  ha-e  of  the  elanip. 
lire  flainjt  Consists  of  a  jir-viertion  from  tlie  JioMi-r  and  a  pieee 
oi  sprilli;  steel,  so  fastened  tointher  that  the  eomliinatiou  ser\e> 
to  hold  the  weldin.n  ]uiu-il  or  eUrtrode  rii^iillx.  Tiie  entire  \\el<l- 
inu  outht.  e\cej>t  tile  holder  and  wehlini;  had-,  i-  mounted  on  a 
sni.stantial  liase.  wltioh  iii  the  ease  of  the  ilhi-tr.iiion  i>  m.ide  up 
of  st.aiKlard  r..IKd  steel  sectins.  l-..r  tiie  maohiiies  now  hein;^ 
hnilt.  this  Itase  is  of  cast  iron  with  Miil.ahle  projiciions  ,,n  the 
hack  to  uliicli  are  f.-.-tened  the  hanks  of  risisiauce  which  are 
pari  of  the  instalL-ition.  The  .sl..ie  suiichho.nd  with  it-  ler- 
min.-il  liri;s.  fuses,  switches,  mot-r  st.-irtiu!.:  hos.' electricd  nieas- 
m-injj  insiruuu-nts.  cont.i.iors  ;inil  rel;i> .  is  uiotmt.  d  on  ;m  ;in.i;le 
iron  irauu'  sj^-cnreK  fastened  to  the  lied  of  thi  m..;or  yener.ii.  ^r 
set  and  tlie .  in;ichiiie  housings.  In  this  w;i.\  a  tirm  .-ukI  comp.ici 
.;n-r.int;einent    is   .sicnreil. 

Air  eUctric  weldiTiv  inst.dlation.  such  ;is  descrih.  .1  .•hove,  is 
caii.ahle  of  furnishing;  sulfii'ient  electricitv  for  one  welder  at  a 
lime.  'I  he  wvldinu:  line-  .are  hront>lit  from  the  switchlnard  lu 
an.\  place  drsircd  in  the  shop.  In  f.ict.  .1  ni.iin.  or  sis,  r.d  main 
vvthlini;  circuits  may  he  installed  thronyhoiU  the  slio],-  uitll  uO- 
casion.-d  taps  s..  ;irrani;eil  th;il  it  is  only  ne.-es>;ir\  to  att.acii 
Iim»ie<l  len.L!ths  of  fle\ihle  uehlin-  crd.les  to  the  main  i-ifcuil  at 
tlu  i;ir>s  and  run  the-e  to  th<  pl.ices  where  the  uehliuti  work  is 
to   be   ijujx-. 

.\l.iV."\Nr.\»;t:s  <ir   Ki.ia  iiur   wkmunc. 
l-roui   the     fore,«oin.<i    it    is     oh\  ious   th.it     auto;;enors    wiMiim 
Iiv   electricity   h.as  in;in_\-   ad\  amazes.       j  lie   simi)licit\    of  tin-   iiroc 
ess,  at   lirst    siL;ht    is    its   most    strikiu.y    feattna-.      Tlir   ;iri    of   dec- 
trie    xvel'Tinji    is    not    dil'licult    to    le.arn.      W  eldi  r-    uh..    i-.m    turn 
out    work    with    uniform    success   can    he    made    in    three    to    f,.ur 
u<-eks.       Ilu-   h.ardest    thiny   to   acipiire   is   the   ahihi\    to   m;iint,iiit 
the  arc  stead\    .and   kee]!    fiedin«4   the  electrode  tiniforml).      When 
•  nice  tliis    is   learned,    toytther   with   the   \\a\    to   adjust   tlie   ajipa 
rains,   the   wehls   secured    will    he   snccissfnl. 

Another  ft.itiire  which  is  jireatl.v  to  the  aih.iin.iye  itT  the  ele^"- 
tri<-  weldin.y  jirocess  j.s  the  entire  .ah.seiice  of  d,im:er  from  e\ 
])Iosi,,n  .and  lire.  'Ihere  is  nothing;  wh.iteser  to  i  xjilode.  .and  the 
low  piitenli.il  of  the  uildin?;  cirt'nit.  t>>j.;elher  with  the  proticti\e 
resj.st.ances  and  the  firses  in  the  weldin-  circuit  K  ,ids.  reduce  the 
lire,  daivuer.s  froi'n  faulty  insnl.atioii  or  short  circuiting:  \'<  iioiii- 
ijiji;:-;; The  fact  that  the  x-dtai-e  is  s..  low  makes  this  i.rocess 
alisotmeK     s;,fe    to    handle    hy    the    welder,    c.insidere<l     fr..m    .all 

,  \ien    points. 

I  lie  uiile  ranye  fif  .application  of  the  iwoccss  is  .lUother  <.ne 
of  its  distiiK't  ad%. intakes.  It  lu.ax  he  u-e.l  to  d.>  \er\  luaw  as 
Well  as  li.ulit  work.  Its  success  in  this  direction  has  heeii  pr..\cd 
more  hy  its  extended  .a]ii)licntioti  in  the  re|p.iir  of  he.iv\  m.achine 
p.arts   and   the   framing;  of  ships  than   hy    its   .ipidicaiion   to   1.  co- 

■  uiotivc  repairs.  --'J"o  dale  it  has  h;trdly  heeii  sullicieiitlv  extended 
in  locoii]otive  re|>air  work  to  demoiistr.iie  the  limits  of  its  jios-i- 
hilities.  However,  if  hitihly  stressed  parts  of  ships  can  he  re- 
)iaire<l  hy  this  method,  there  cirtainl\  is  n.p  re.ison  win  the  s.mie 
thin.v  will  not  lutld  true  in  locomotive  rtp:iirs.  Wu  work  is  he- 
itii.;^<loiH'  ilaily.  which  it  had  ne\er  heeii  coiisidereil  iiossjhK  to 
d".  and  siiccesrs  is  inv.ariahlv   the  ri'sult. 

\'.\   the   Use  i-f  the   electric   w.l'iny    proce-s   it    is   pos>iI,l,    to   de- 
posit.  an    additi'  n.a|    .amourt    ..f    nntal    -ai    the    p.arl    luiii'.:    welded 


so  that  it  will  act  .as  a  reinforcement  to  the  weld  piaiper. 
As  pointed  r.ut  in  the  description  of  the  process,  the  electric 
arc  is  n.arrowlx  coiniiied  and  <  nly  heats  .a  ver\  limite<l  .area  on 
the  surface  of  the  ohject  hein.i;  rep.iired  to  inci|)ient  fusion.  This 
heating  is  iiistant.aneous.  t.akin.i:  id.ace  immediately  when  the  arc 
is  struck.  Thus  the  heat  incideiit.al  to  the  weldinii  oiicr.atioiis, 
tliou.uh  intense,  is  eMremel\  locdi/ed.  heini^  just  surticii.'nt  X.(< 
luse  .1  sin;dl  spot  to  whicli  the  niolttii  particles  from  the  weldiny 
pencil  attach  theniseKes.  It  is  not  necessary  to  preheat  ;i  lartie 
siirronndini;  i>ortion  -,,  th.ii  .1  suflicieiit  .amount  of  he.at  is  sti>red 
up  in  the  ;idi.acent  ni;iteria1.  (Iwin.i;  to  this  \er\  m.arked  ch;ir- 
.ictiristic      the  e\lrea:e  hcdi.  .•il;(  .11  i>f  t!ie  heat    -iio  coolinti  str.aiiis 


Fig.    23~A    Typical    Electric    Welding    Installation. 

;ire  set  u]»  ;ir. nmd  the  weld  after  the  work  is  done.  Hence  there 
are  iio  suhse(nient  f.aihires  from  crackini,'  or  huckliiiii  at  the  weld 
or  in  other  p.arts  of  the  ohiect  rep.iired.  It  is  due  tct  this  ji.ar- 
ticul.ir  fe;iture  tli.at  the  success  of  this  process,  wherever  ajijilied. 
ha-  heeii  so  nniform. 

I  he  ch.ir.icter  of  tin-  weld  itsrlf.  it  heiiiy  s,,ft.  ductili'.  and  free 
from  sl.ii^  ;ii!d  o\iiles.  .-is  wi-ll  ;is  iniiirious  c;nhon  coiniiounds  of 
iron,  m.ikes  the  ehctrii-  wild  secured  h\  the  .'sieinnnd  Weiizel 
lirocess  the  nn  st  perfect  stcur«-<l  h\  any  svstein  of  autoL;enons 
weldiny.  I  lie  close  reyul.atiou  of  tin.'  current  .liu.ards  .a.u.aiiist  in- 
iurini.;  the  oriyinril  m.iieri.al  .i.li.iceut  to  the  weld.  This.  too. 
heiielits  the  wald  as  ;i  whole.  The  loiuenieiice  with  which  o\  iT- 
he.iil  weldiii-  ni,a>  hi-  d<.iie  is  another  decide<l  ;iil\  aiita.i;e.  I  lie 
m,iL;netic  current  ;re;ited  in  tlu  weldiiiLi  holder  makes  this  pos- 
sihle.  (Kerhead  welds  .are  made  iiist  ;is  f.ist  ,|s  wilds  in  ;iiiv 
other  position  ;ind  .are  eipi;ill\    as  stroii;^. 

()wiii.i.;  to  the  coinp.iralively  sm.-ill  .amount  of  powi^r  rc(|nired. 
the  siinplieiiy  ,,f  the  entire  installation,  the  fact  that  the  m;i- 
chiiierv  used  i-  iiractically  of  standard  design  ;ind  in;muf,icture 
throughout,  emhodyint.  no  untried  I'e.itnres  of  construction,  the 
r.ii)idit_\  with  which  the  work  is  done  ,iiid  the  .ihsolute  uniformity 
of  the  success  of  the  work,  as  well  as  the  wide  ranue  of  its  ;ip- 
plication.  ni.ake  tliisf>T>|ress  the  cheapest  ;ind  hest  with  which  to 
<!o  .-(utoyenou-  weldiii-;.  x^Tlie  results  secured  certainly  justify  thi> 
Conclusion.         .  -  ■•.  \  -  -  --     ,  ■   _•        • . 


Balanced  Compound  4-6-2  Locomotives 


After  Several  ^  ears'  Experience  with  Balanced  (compound 
Locomotives  of  Three  Types  —  Prairie,  Pacific,  and  Atlantic 
— the    Santa    Fe    Has    Ordered    28  More   of    the    4-6-2    T>pe. 


To  iiioct  tlU'  rc'(Hiirc'iiH'Hts  fiT  p.issi-niicr  iMiwOr  in  district!^ 
wIrtc  the  urailts  ;irf  lic.ivy.  tlu-  Atchison.  Tupika  ^:  Santa  I'c 
lias  cle\ t.l< ipi'il  a  I'ai-ilic  typo  h n-i ininiix f  winch  inchnlcs  a  num- 
hiT  of  intcrtstiiii^  featiiiX'S,  in  (Ksi.unin!4  tlii^  liiomintivc',  tlic 
aim  lias  hccii  ti>  adhere  t"  the  .nvmral  principUs  nf  tlie  uhlcr 
power  as  far  as  practical  and  yet  to  introduce  sutVicicni  nio<lil'i- 
catJons  to  overconu'  the  weakriessi  s  which  had  liecn  detected, 
riiis  has  not  only  tended  to  retain  locomotives  witii  which  the 
men  are  familiar.  l)nt  also  lias  provided  an  opyiottunity  to  dc- 
\clop  new  power  with  the  introduction  of  a  inininunn  nnniher 
of  new    ]>aris.      In    de-i:unir'.i    the    niw    en:;in(s   jiattcrns   wxre   se- 


"►utsi<Ie  main  cnmk  pins.  TIk-  cylinder,  ni;. in  fod  and  valVe  uio- 
tioii  arratiiienleni  <'f  the  Triiiric  type  rencU-red  >uch  scrvivv  a* 
to  coniniend  .them  for  applicatio))  to  the  l';(citictyi)e.  thus  rc- 
taijrini;  the  desiralile  feature-  of  the  former  Tiakuiceil  cuniponii'l 
I'aciiJc  type,  and  at  the  yanu  tmie  eliniinavint:  the  miilcsiraldc 
feature  of  t^ie  diifurrated  liiLih  ]iressiire  tnain  ro<l. 

Retaininir  tlivsc  . features  lucatiso  of ..sajJsf;ivtory  rc.Milt-  in  con- 
tiniied  ser\  ici-,  tlie  di  siiin  of  the  l.as.l  lot  4if  loconMti\c>  wa-  de- 
vel<  ipeil  hy  titt-  Selection  of  parts  ci  imnion  to  ilie  evistini;  etiiiinvs  and 
princip.'illy  froni  the  i\v«.  t\pe-.  ;drea.d>  nu-ulioiK*d.  The  <K'sit;n 
w.is  prep.'irofl  nnd.iT  ti'e  <!irei  tioji  of  the  S-uporiiitondvUt  of  m -live 


This    Design     Is    BaseJ    on    a    Long     Experience    with     Balanced     Conipcund    Locomoiives  cf    i  hree    Different    i  >pes   on   the   Santa    Fe. 


lectccl  almost  c\clu>i\el_\-  from  those  common  to  tlie  older  \ik'0- 
inotives. 

Satisfactory  service  rendered  h\  halanced  compound  Atl;mtic. 
Pacillc  and  I'rairie  type  locomotives,  tojietlurwitli  the  retjuire- 
mcnt  for  a  power  at  hisih  speed  .ureater  than  that  .ijiven  hy  the 
-\tlantic  ty])C.  led  to  tiic  adoi)tion  of  tlu'  halanced  comi)onn<l 
I'acitic  tyjie.  The  first  si.\-couple<l  locOnfotives  witli  halance<I 
componnd  cylinders  idaced  in  service  on  the  Santa  I'e  were  of 
the  Pacific  tyjx\'-'  All  four  cylinders  of  these  id<ier  locomotives 
were  arrau.ued  in  the  s.aine  iiori/ont.il  plane  and  the  engines 
were  e(|uipi)ed  with  hifurcated  hii;]i  ])ressure  main  rods  >|>;miiing' 
the  front  driving  axle.  The  valves  were  operated  hy  the 
Stephenson  motion,  with   eccentrics  on  the  third  driving  axle. 

A  icw  years  later  ;i  different  t\pe  of  six-coupled  locomotive 
witli  hal.'inced  compound  cylinders  was  placed  in  service.  This 
was  a  I'rairie  typet  locomotive  for  fast  freight.  In  the  loco- 
motives of  tliis  type  the  inside  or  hii;h  pressure  cylinders  are 
incliiu-d  .and  raised  to  a  sutticient  heisiht  to  ]Krinit  a  straight 
m.iin  nxl  to  clear  the  front  drivin.tj  axle.  The  steam  distrihution 
is  controlled  hy  the  Walschacrt  valve  nifition.  actuated  from  the 

'.Sic  .hiu'iiriiu   /;>!;£ri'iiivr,   Di'ccnihcr.   190.>.  Jiajtc  -l.=!4. 
.     '■See  .■hiiciiitiii   luisihlccr.   Novemhcr,   1906.  iias;c  4.H.      \  ' ,    '      .  •     .-  ; 


|)(,  wcr.     .\lo;*v  of  tile  improxements  had  Iieen  introdnevd  from  lime 
to  tinie  in  revi-ing   and   repairinji  existinj;  eivtiine'-.  and  therefore, 
had  been  given  .the  Ust  of  ser\ ice  l»eloredKing  emhodicd  in  tlie 
new    entiines.       c.  ■■  ' 

■J'wenty-eight  of  tlie-^e  new  I'.icilic  tyi>e  locouiotiives  have  rci 
centlv  heen  huilt  b\  the  I'aldwin  Locomotive  \V<trks.  i-.ach 
locomotive  tlevelops  a  tr.tctive  (.ttort  of  35.(J(K)  llj-.  I'lie  lH>iK-rs 
of  22  are  fitted  with  Ihick  J.icoh.s  stiperhoaters  otthj;  l.'Ucst  de- 
sign, in  which  the  sniierheatitig  cli.amlKT  is  huilt  into  the  lioiler 
shell,  and  all  of  them  have  J;icoh>-.S]iupert  ftrehoxes  Six 
of  tlie   locomotivis   .are  e(pii]i))e<I   for  hnrntng   oil.   wlii1<>  the   rc- 


mainini;  22  lunn   con 


( )f  these.  seveiV  are  arrange<l    for  burn- 


ing (iallnp  coal,  a  light  coal  simil.ar  to  lignite,  mined  in  western 
-W  vv  .Me\ici>.  In  order  t->  <letenniiie  the  rel.ntivc  merits  of  lire 
tnbe  .and  drum  type  -nperlu.iter-.  three  ot  tlve  oil  buriUTs  aijt! 
two  of  the  bitmninipus  Co.d  bmiiers  are  fitted  with  Schmidt 
superheaters, 

l\ach  imr  of  cvlinder.>  is  cast  m  one  pii'ce  with  a  half  saddle 
and  a  comm<m  iii-ton  v.ilve.  the  cetitiT  of  winch  is  7  in.  in-ide. 
tile  low  ]ire>suri;  cylinder  center.  The  v.iKe  is  .irr.m.gvd  for  in- 
side high  ]>ressure  .idmission  and  fuitside  low  pressure  admis- 
'■iVjii.  .md  is  of  the  tvjie  commonly  tisefl  b\   the  builders  with  bal- 
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anced  compound  locomotives.  The  steam  pipes  are  on  the  out- 
side, where  the  joints  are  accessible  for  inspection  and  repairs, 
and  where  possible  leaks  will  not  affect  the  steaming  of  the  en- 
gine. This  is  in  accord  with  the  latest  practice  of  the  Santa  Fe, 
and  is  of  the  same  general  arrangement  as  applied  to  locomotives 
delivered  on  recent  orders.  The  high  pressure  cylinders  are  21 
in.  apart,  measured  transversely,  and  are  set  on  a  slope  of  lYi 
deg.  Their  location  makes  it  impossible  to  run  the  front  and 
back  flanges  which  take  the  cylinder  bolts  the  full  depth  of  the 


web  and  forged  steel  discs.  Owing  to  the  inclination  of  the  in- 
side cylinders,  the  inside  and  outside  cranks  on  the  same  side 
of  the  locomotive  are  placed  187]^^  deg.  apart. 

In  the  valve  motion  the  links  are  carried  on  longitudinal  bear- 
ers outside  the  leading  pair  of  driving  wheels,  and  rockers  are 
used  to  transmit  the  motion  from  the  combining  levers  to  the 
valve  rods.  The  rocker  boxes  are  supported  on  the  guide  yoke, 
and  the  valve  rods,  which  are  necessarily  short,  are  provided 
with  knuckle  joints.     The  rockers  and  all  pins  used  in  the  gear 


22111^- 

Boiler  with   Jacobs-Schupert    Firebox   and    Auxiliary   Throttle  Valve    Dome. 


casting;  to  strengthen  the  joint,  lugs  are  cast  on  the  top  of  the 
saddle  at  the  front  and  back,  and  two  1^-in.  bolts  pass  through 
each  lug.     The  opening  in  the  smokebox  is  cut  out  sufficiently 
to  clear  the  lugs. 
The  outside,  or  low  pressure,  guides  are  of  the  usual  two- 


work  in  bushings  of  Hewitt  metal.  The  valves  are  set  with  a 
lead  of  3/16  in.  on  the  high  pressure  ports,  and,  5/16  in.  on  the 
low  pressure.  The  details  of  the  valve  gear  parts  are  among 
the  many  features  which  the  Santa  Fe  has  improved  to  over- 
come  some   of   the   annoying   failures   which   often   result   from 


bar  type,  and   are  supported  on   cast   steel  bearers,  which   are      negligence  of  small  parts.     Care  has  been  taken  to  avoid  offset 


bolted  to  a  transverse  yoke.  The  inside,  or  high  pressure,  guides 
are  of  the  Laird  type,  this  design  being  used  in  order  to  pro- 
vide  the   necessary   clearance    above   the    leading   driving   axlfe. 


/s?4  roke — ■ , 


bearings  in  order  to  minimize  the  tendency  to  twi/t  or  buckle. 
All  pins  are  made  of  ample  size  and  are  arrafiegd  in  double 
shear.     Standard  castle  nuts  are  used  throughout  the  valve  gear. 


/" — — .: 


^_ 

1 

Guides   and   Guide   Yoke — Santa    Fe    Balanced   Compound. 


^— -A 


Reference  to  the  illustration  will  show  that  these  guides  are 
supported  at  the  front  end  by  the  low  pressure  guide  yoke,  and 
at  the  back  end  by  a  cast  steel  frame  brace,  which  is  placed 
just  behind-  the  first  driving  axle  and  extends  the  full  depth  of 
the  frame  pedestals.  The  arrangement  of  the  high  pressure 
guides  has  resulted  from  the  railway's  experience  in  overcoming 
cylinder  head  troubles  on  older  engines.  The  lengths  of  the 
inside  and  outside  main  rods  are  100  in.  and  110  in.  respectively. 
The  crank  axle  is  of  the  budt-up  type,  with  a  cast  steel  central 


Lubrication  of  bearings  is  carefully  provided  for  by  large  cavities 
made  integral  with  the  different  members.  Xo  detachable  oil 
cups  are  used  on  any  part  of  the  valve  gear. 

Carrying  out  the  general  scheme  of  adhering  to  its  standard 
parts,  the  railway  has  provided  a  frame  which  may  be  used 
with  its  standard  shoes  and  wedges,  driving  boxes,  etc.  The 
strength  of  the  frames  has,  however,  been  increased  as  com- 
pared with  previous  engines  and  a  more  satisfactory  system  of 
tr.ms\erse  frame  bracing  has  been  introduced      The  frames  are 
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4j^  in.  wide,  and  are  spaced  44  in.  between  centers.  At  the  main 
driving  pedestals  they  are  offset  j4  i"-  <^*"  each  side,  thus  in- 
creasing the  distance  hetween  centers  to  45j^  in.  This  was 
done  to  provide  sufficient  room  for  the  crank  axle  and  driving 
journals.  The  same  scheme  was  employed  on  the  previous  bal- 
anced 4-6-2-  type.  The  frame  rails  are  6j4  in.  deep  over  driving 
boxes.  Between  jaws  the  upper  rail  is  4^  in.  deep,  ami  the 
lower  rails  are  3'^   in.  deep.     The  front  frame  sections  consist 


the  main  and  rear  driving  wheels,  being  bolted  to  both  the  top 
and  bottom  frame  rails.  Another  brace  is  placed  at  the  juncture 
of  the  main  and  rear  sections  of  the  frames.  This  tie  is  lo- 
cated immediately  beneath  the  cast  steel  furnace  bearer,  to  which 
it  is  securely  bolted,  thus  making  an  unusually  strong  construc- 
tion. The  same  arrangement  -of  tie  and  furnace  bearer  is  used 
at  the  back  of  the  rear  frame  section  behind  the  trailer  truck. 
In  addition  to  the  frame  braces  described  the  frames  are  further 
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Brace  at   Splice   Between    Main   and   Trailer   Frames. 
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39^ 

Frame   Brace  Just   Back  of   Cylinders, 


of  single  rails,  measuring  4}/^  in.  by  10  in.  in  section  under  the 
cylinder  saddle.  They  are  joined  to  the  main  sections  by  spe- 
cially designed  connections.  The  rear  frame  sections  are  in  the 
form  of  slabs,  and  are  arranged  to  accommodate  the  trailing 
truck,  which  is  of  the  Rushton  type  with  outside  journals. 

Close  attention  has  been  given  to  the  transverse  frame 
bracing  as  shown  by  the  accompanying  illustrations.  A  broad 
steel  casting  ^pans  the   front  rails  just  back  of  the  cylinders 


stiffened  by  plates  connected  with  proper  ties  to  the  belly  of  the 
boiler.  These  plates  are  secured  at  the  lower  ends  to  the  steel 
frame  braces. 

The  arrangement  of  the  equalizing  system  and  spring  rigging 
calls  for  no  special  comment  except  for  the  equalizer  between 
the  rear  driver  and  the  trailer  truck.  The  design  was  reviwd  to 
place  the  bearings  of  all  three  pins  in  the  same  horizontal  plane, 
thus  eliminating  the  offset  which  tends  to  twist  the  equalizer. 
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Frames  for  4-6-2  Type   Balanced  Compound.     The  Offset  at  the   IVJaln    Pedestal   Is   Indirectly   Due  to  the  Cranked  Axle. 
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and  is  bolted  to  the  cylinder  castings.  This  tie  also  serves  as  a 
support  for  the  driving  brake  cylinders.  The  main  frame  sec- 
tions are  provided  with  three  cast  steel  braces.  One  is  located 
just  back  of  the  front  drivers  with  a  bearing  37  in.  in  length  on 
top  of  the  frame.  The  same  casting  extends  to  the  full  depth 
of  the  pedestals  to  which  it  is  securely  bolted,  additional  metal 
being  provided  in  the  pedestals  to  include  this  bolting  without 
weakening  the  frames.  This  brace  also  supports  the  back  end 
of  the  inside  guides.    A  wide  and  deep  casting  is  located  between 


Anotlier  of  the  small  details  revised  for  the  benefit  of  the  new 
engines  is  the  trailer  truck  oil  cellar.  In  this  the  lower  portion 
of  the  cover  casting  and  the  cellar  are  cast  in  one  piece.  This 
eliminates  joints  in  the  cellar  which  permit  oil  to  leak  out. 

Wagon  top  boilers  witli  two  steam  domes  are  used  on  all 
die  locomotives.  The  rear  dome  is  placed  on  the  wagon-top, 
while  the  forward  dome  is  located  near  the  front  end  of  the 
barrel.  Steam  is  conveyed  from  the  rear  dome  to  the  forward 
dome  through  a  pair  of  5-in.  pipes.    The  forward  dome  contains 
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the  throttle,  and  as  communication  between  its  interior  and  the 
builer  is  cut  off  by  a  plate,  the  steam  supply  for  the  cylinders 
is  drawn  entirely  from  the  rear  dome,  which  is  at  the  highest 
part  of  the  boiler.  The  tlirottle  takes  steam  through  the  top  only, 
and  communicates  with  the  external  dry  pipe. 

In  the  engines  with  Buck-Jacobs'  superheaters,  tlie  superheating 
cliamber  is  2i7  in.  in  length,  its  forward  tube  slieet  being  24'/^  in. 


f— -/4- — I 


.,  .  \   .     ■"■":   Frame  Brace  Ahead   of  Third   Pedestal.     :«,'•-■.'." 

back  of  the  center  line  of  the  stack.  .A^n  intermediate  chamber  is 
placed  between  the  superheater  and  the  main  evaporating  sec- 
tion of  the  boiler,  and  as  this,  chamber  can  be  entered  through 
a  manhole  the  tube  ends  are  easily  accessible.  The  superheater 
tubes  are  welded  into  the  tube  sheet  at  the  back  end,  and  rolled 
at  the  front  end.  Steam  enters  the  superheater  on  the  top  cen- 
ter line   and   is   guided   by   internal  baffle   plates   so  that   it   fol- 


above  the  center  line  of  the  heater  and  is  applied  to  facilitate 
the  removal  of  the  boiler  tubes.  The  3-in.  tubes  are  grouped  in 
the  lower  part  of  the  heater. 

In  the  boilers  equipped  with  Schmidt  superheaters  the  front 
tube  sheet  is  placed  50J/2  in.  back  of  the  stack  center.  A  large 
opening  is  cut  in  the  smokebo.x  shell,  immediately  above  the 
superheater  header,  and  this  opening  is  covered  by  a  saddle- 
shaped  casting.  There  are  three  openings  through  this  casting. 
The  center  opening  communicates  with  the  saturated  steam 
chamber  in  the  header,  and  the  side  openings  with  the  super- 
heater chamber.  The  dry  pipe  and  steam  pipes  are  outside  the 
boiler  and  communicate  respectively  with  the  saturated  and 
superheated  steam  chambers  in  the  header,  by  way  of  the  open- 
ings in  the  saddle  casting.  The  superheater  is  fitted  with  the 
usual  arrangement  of  shut-off  damper.     ;:    "i. /:•,.     . 

The  fireboxes  of  all  the  locomotives  are  alike.  Tlie  inside 
and  outside  shells  are  each  composed  of  eleven  channel  sections. 
On  the  coal-burning  locomotives  the  grates  are  niechanically 
shaken  by  a  pair  of  steam  cylinders  placed  under  the  boiler 
barrel,  immediately  in  front  of  the  firebox.  Hand-shaking  gear 
is  also  provided.  On  seven  of  the  locomotives  the  grate  bars 
have  fine  fingers  and  narrow  openings  and  are  arranged  for 
burning  Gallup  coal,  which  resembles  lignite.  The  fireboxes  of 
the  coal  burners  are  provided  with  two  3-in.  arch  tubes.  The 
oil-burning  locomotives  are  fitted  with  the  oil-burning  equip- 
ment standard  on  the  Santa  Fe,  and  including  the  Booth  burner. 

The  tender  is  designed  in  accordance  with  the  Santa  Fe 
standard  practice.  It  has  arch  bar  trucks  with  cast  steel  bolsters 
and  steel  tired  wheels,  and  the  frame  is  composed  of  12-in.  chan- 
nels weighing  40  lbs.  per  foot.  The  end  sills  are  of  cast  steel 
and  are  standard  for  all  tenders  on  the  system.  The  rear  end 
sill  is  provided  with  a  drawbar  carrier  of  cast  steel,  which  is 
cast  with  lugs  which  interlock  with  similar  lugs  on  the  end 
sill.     When  the   carrier   is   in   place  bolts   are  applied   from   the 
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Front    End    Arrangement  of   Locomotives    Fitted   with   Schmidt  Superheaters.-'.. ;.;. 


lows  a  circuitous  course  among  the  tubes.  The  steam  leaves  the 
superheater  through  right  and  left  hand  pipes  which  run  direct 
to  the  steam  chests  and  have  their  joints  outside  the  bsilcr. 
l^he  superheater  section  of  the  boiler  is  butt-jointed  to  the 
main  boiler  section,  the  joint  being  secured  by  an  external  cover- 
ing strip  taking  four  circumferential  rows  of  rivets.  The  super- 
heater tubes  are  arranged  in  a  manner  wliich  has  provccl  most 
satisfactory,  as  far  as  superheating  the  steam  and  drafting  the 
I'oiler  is  concerned.  There  are  350  2]^  in.  and  67  3  in.  tubes, 
'ind  one  large  tube  6  in.  in  diameter.     The  latter  is  placed  just 


top,  extending  through  the  bottom  wall  of  the  sill  and  through 
the  carrier.  These  bolts  are  for  the  purpose  of  preventing  the 
carrier  from  sliding  off  the  interlocking  lugs  and  are  subject  to 
no  stress  from  carrying  the  drawbar,  as  the  interlocking  lugs  re- 
ceive all  the  weight.  Therefore,  even  though  the  nuts  should 
become  detached  from  these  bolts  they  will  still  remain  in  place 
and  perform  their  work  properly  and  no  inconvenience  can  be  ex- 
perienced. This  carrier  also  has  pockets  on  either  side  of  the 
drawbar  for' the  purpose  of  carrying  the  centering  springs. 
The  following  table  gives  the  general  dimensions  of  the  coal- 
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burning    locomotives    equipped    with    Buck-Jacobs'    and    Schmidt 

superheaters   respectively.       >,  ;       -?..'.         .      :'  '■■■ 

General  Datn. 

Cage   ..■.■. .  1 4  ft.  8>j  in. 

Service Passenger 

Fuel .    Soft  coal 

Tractive  eflfort 35,000  lbs. 

Weight   in   working   order 276,500  lbs. 

Weight  on  drivers Io0,900  lbs. 

Weight  on  leading  truck 54,980  lbs. 

Weight   on  trailing  truck 60,620  lbs. 

Weight  of  engine  and  tender  in  working  order 448,000  lbs. 

Wheel  base,  driving 1  ,S   ft.  8  in. 

Wlieel  base,  total 35  ft.  1  in. 

Wheel  base,  engine  and  tender 66  ft.  9^  in. 

Ratios. 

Weight  on  drivers  -r-  tractive  effort 4.60 

Total  weight  H-  tractive  effort 7.90 

Tractive  effort  X   diani.  drivers  -h  heating  surface* 620.00 

Total   heating  surface*    -;-   grate  area 71,90 

Firebox  heating  surface   -r-   total   heating  surface*,  per  cent 5.72 

Weight  on  drivers  ->  total  heating  surface* 38.90 

Total  weight  H-  total  heating  surface* 66.80 

Volume  both  cylinders,  cu.   ft 12.10 

Total  heating  surface*   -f-  vol.  cylinders 342.00 

Grate  area  H-  vol,  cylinders 4.75 

■  .,   ..  Cylinders. 

Kind      .'•.'•<.';«  ;> * Compound 

Diameter    ....'. I  7  i/.    &    29   in. 

Stroke    ' 28  in. 

(  iriiccis. 

Driving,    diameter    over    tires 73  in. 

Driving,    thickness    of    tires 314  in. 

Driving   journals,   main,   diameter    and    length II    x   10  in. 

Driving   journals,   others,   diameter   and   length 9  .x   12  in. 

Engine    truck    wheels,    diameter 3454  in- 


F;nj;ine    truck,    journals 6  x   10  in. 

Trailing    truck    wheels,     diameter 50  in 

Trailing    truck,    journals , 8  x   14  in! 

Boiler. 

Style      Wagon  to., 

Superheater,    type    Buck-Jacobs 

Working    pressure     210  Ih^. 

( >utsi(lc   diameter   of   first    ring 70  in. 

I-'irebox,    length    and    width 109%  ii  '. 

Firebox    plates,    thickness 75 J4   ii:. 

Firebox,  water  space F.  &  B.,  5  in.;  S.,  5^  ir. 

Tubes,    number   and   outside   diameter 290-2%   in. 

Tubes,    length     18  ft.  2  in. 

Heating     surface,     tubes 3,088  sq.   f;. 

Heating     surface,     firebox 237  sq.   ft. 

Heating    surface,    total 3,325  s(i.   ft. 

Superheater     heating     surface 806   sq.   ft. 

Grate    area    57.6  s<j.  ft. 

'  Tender. 

Wheels,     diameter     34^   in. 

.Tournals.    diameter    and    length SYi   x  10  in. 

Water    capacity     9,000  gals. 

Coal    capacity    12  tons 

Engines    equipped    with    the    Schmidt    Superheater    differ    in    the    follow- 
ing   dimensions: 

Weight,     total     278,840  lbs. 

Weight    on    drivers 162,760  lbs. 

Weight     on     front     truck 54,260  lb«. 

Weight    on    trailing    truck 61,820  lbs. 

Diameter  of  tubes  and  flues 2'A   &   5^   in. 

Number  of  tubes  and  flues. 179  &  26 

Length    of   tubes 21   ft. 

Heating  surface,  tubes  and  flues 2,986  sq.   ft. 

Heating    surface,    firebox 237  sq.   ft. 

Heating    surface,    total 3,220  sq.   ft. 

Heating   surface,   superheater    742  sq.   ft. 

"Includes  surface  of  Buck-Jacobs  superheater.  . '.  '  •  .• .  ' -.. 


MACHINE  SHOP  KINKS 

!•!'*;'■  BYV.  T.  KROPIDLOWSKI. 

■.'..'■        ..■.:,     Chicago  &  North  Western,  Winona,  Minn. 

■'...V    •■     ^  PL.XNING    STEA.M    CHEST   B.\L.\NCE    FL.\TES. 

A  convenient  and  time-saving  method  of  planing  balance  plates 
is  shown  in  the  accompanying  isometric  drawing.  The  plate  is 
held  by  four  angles  A  which  are  clamped  to  th,;  bed  of  the 
planer.  These  angles  are  made  of  forgetl  steel  1  in.  thick  by  4 
in.  wide  when  finished.  The  face  c  of  the  top  jaw  and  the 
bottom  faces  /'of  the   foot  are   carefully   planed  parallel.     The 


TOOL   POST  FOR   SLOTTING    MACHINE. 

A  tool  post  of  3  in.  round  mild  steel  for  use  on  a  slotting  ma- 
chine is  shown  in  the  accompanying  illustration.  The  bottom  of 
the  post  has  a  slot  which  receives  the  end  A  of  the  tool  holder. 
These  two  parts  are  held  together  by  a  pin  extending  through  the 
hole  E,  which  also  acts  as  a  pivot.  The  object  of  the  tool  post 
is  to  allow  the  tool  plenty  of  clearance  while  being  drawn  up, 
or  returned,  for  the  next  working  stroke.  It  will  be  noticed  on 
the  bottom  section  that  the  surface  FG  is  not  in  a  straight  line. 
This  allows  the  tool  to  swing  away  from  the  work  on  the  return 
stroke.  On  the  down  stroke  the  tool  bearing  against  the  work, 
will  hold  the  surface  G  in  contact  with  the  surface  H  of  the 
tool  post.  In  order  to  insure  the  tool  striking  the  work  squarely 
when  on  its  down  stroke,  a  spring  is  located  in  the  hole  C  which 
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Jig    for    Planing    Balance    Plates. 


Tool   Post  for  Slotting   Machine. 


:■  set    screws   a   arc    !-crewed    into   the   lower   part    c   of    the    jaws, 

'-  and    force   the   pkitc  up   against  the   surface   c,  holding   it   while 

!-  the  plate  is  being  planed.     Xo  surface  gage  is  required  to  adjust 

r  the  cover  when  using  these  clamps,  thus  saving  much  time  and 

''  •  tedious  work.     The  surface  c  of  the  jaws  comes  on  the  finished 
surface   d   of   the   steam   chest   cover,    wliich   gives   an   acr.urate 

.  bearing. 


bears  on  the  seat  D  in  the  bottom  section,  causing  the  surfaces 
G  and  H  to  be  in  contact  when  the  tool  is  free.  Ihe  tool  is 
held  in  the  bottom  section  by  the  set  screw  T,  as  shown.  The 
tool  post  is  placed  in  the  tool  head  and  is  held  by  the  two  clamps 
shown  in  Fig.  2,  which  are  bolted  to  Fig.  1.  This  tool  is  very 
convenient  and  saves  considerable  time,  for  it  can  In.  turned 
to  any  angle  on  account  of  its  being  round. 
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STRESSES  IN  STEEL  UNDERFRAMES 

BY   OLAF  ANDERSON* 

The  car  designer  meets  new  and  difficult  problems  in  the  de- 
sign ar.d  construction  of  steel  underframcs  for  freight  cars;  es- 
pecially in  the  distribution  of  the  metal  and  the  arrangement  of 
the  different  members  to  the  greatest  advantage  consistent  with 
economical  design.  The  great  variation  of  sections  in  steel 
underframes  at  the  present  time,  they  being  8  or  10  times 
stronger  than  the  wood  underframe,  and  each  claiming  supe- 
rif>ritv  over  the  other,  is  subject  to  criticism.  It  is  believed  that 
if  the  different  stresses  to  which  a  car  is  subjected  while  in 
service  could  be  anywhere  near  analyzed  so  as  to  present  a 
comprehensive  solution  for  all  car  men  not  familiar  with  the  cal- 


distributed.  Boundary  lines  were  then  drawn  which  showed  the 
amount  of  load  in  each  section  acting  directly  on  the  center  sill. 
The  cross  bearer  A',  for  e.xample,  carries  part  of  the  load  be- 
tween A'  and  A,  and  part  of  the  load  between  A'  and  B.  One- 
half  of  the  sum  of  these  loads  is  carried  by  the  center  sill,  the 
other  half  being  equally  divided  between  the  two  side  sills.  These 
side  sills  are  supported  by  the  four  load  transmitters  A,  B,  etc., 
and  their  loads  are  transmitted  to  the  center  sills  through  them 
This  is  clearly  shown  by  the  lines  on  the  diagram.  To  each  sec- 
tion included  in  the  boundary  lines  the  dead  load  or  weight  of  all 
the  members  and  parts  of  members,  both  of  the  framing  and  the 
upper  structure,  was  added.  The  total  load  acting  at  the  points 
E,  A.  N,  etc.,  may  be  designated  by  P„  P.,  P^,  etc.  The  over- 
hanging load,  or  the  load  transmitted  to  the  center  sill,  between 
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Diagram   and   Curves  for   Steel    Underframe   Calculations. 


culations  of  stresses  and  strains,  it  would  help  towards  the  adop- 
..  tiun  of  a  standard  section  of  center  sills  for  all  cars  subjected  to 
.;.   about  the  same  service  conditions. 

The  following  simple  method  has  been  used  with  success  to 

■    determine  and  calculate  the  stresses  in  a  steel  underframe  box 

car  of  80.000  lbs.  capacity,  which  carried  the  entire  superimposed 

.    (T  live  load  on  the  center  sills.     The  underframe  had  four  load 

transmitters,  A  and  B,  and  two  others  on  the  other  half  of  the 

:  ,   underframe.   In  addition  to  this  it  had  five  other  bearers,  £,  A'',  G, 

':  ;ind  two  others,  all  between  the  center  plates  and  bolsters,  which 

;.  .  were  of  the  combination  type.     There  were  no  side  bearings  and 

. :  none  of  the  load  was  transmitted  from  the  sides  of  the  car  to 

•  the  center  plate  at  the  bolsters.     One-quarter  of  the  floor  plan 
:  was  used  in  the  calculations,  as  it  was  identical  with  the  other 

•  <hree  quarters.     It  was  laid  out  to  scale  on  decimal  cross  scc- 
■■•; .  lion  paper.     The  live  load  per  square  foot  of  floor  irca  was  cal- 

-.    £^''^^d,  the  weight  of  the  floor  being  included  as  it  is  uniformly 
•Chicago  &  North  Western,  Chicago,  IlL 


the  ends  of  the  car  and  the  center  plate,  is  designated  as  P.  and 
P\,.  The  distances  of  the  points  of  application  of  each  of  these 
loads  from  the  bolster  is  designated  by  L„  L,,  Lj,  etc. 

With  this  information  the  bending  moments  may  be  calculated  . 
and  plotted  on  the  cross  section  plate  underneath  the  drawing 
Those  to  the  right  of  the  center  plate  are  laid  out  below  the  zero 
line,  and  those  to  the  left  above.  These  bending  moment  curves 
are  indicated  by  P^,  L„  Pa,  L„  etc.  Each  individual  bending  mo- 
ment should  be  first  plotted  separately.  As  only  one-half  of  the 
center  sill  is  shown  each  individual  moment  curve  must  take 
into  consideration  the  effect  of  the  corresponding  load  on  the 
half  not  shown.  For  instance,  the  moment  curve  Pi,  L\,  represents 
the  combined  effect  of  the  load  at  the  distance  L\  from  the  center 
plate  shown,  and  the  corresponding  load  at  the  distance  Li  from 
the  other  center  plate,  not  shown.  This  is  done  in  each  case  so 
that  the  sum  of  these  individual  moments  at  any  point  will  give  the 
resultant  bending  moment  at  that  point.  To  form  a  resultant 
moment  curve  the  ordinates  of  all  tlie  individual  moment  curves 
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are  added  together  and  plotted,  giving  tlie  curve  .!/»  and  .!/'».  The 
.1/5  curve  represents  the  sum  of  the  nionients  below  zero  line,  or 
to  the  right  of  the  center  plate,  while  the  .!/'»  curve  shows  the  sum 
of  the  moments  above  the  zero  line,  or  to  the  left  of  the  center 
plate;  to  obtain  the  resultant  moment  acting  at  any  point  of  the 
center  sill  the  two  corresponding  values  must  be  subtracted  one 
from  the  other,  for  the  moments  on  the  left  hand  side  of  the 
center  plate  tend  to  counteract  those  on  the  riglit  hand  side. 

The  section  modulus  of  the  main  carrying  members  may  be 
calculated  and  plotted  above  the  neutral  line  to  the  scale  shown 
on  the  left  of  the  diagram.  Rules  and  formulas  for  calculating 
the  section  modulus  of  different  shapes  may  be  found  in  most 
structural  catalogs  or  engineering  hand-books.  The  curve  of 
the  section  modulus  being  plotted,  the  unit  fiber  stress  in  the 
main  carrying  members  due  to  the  loading  and  weight  of  the  car 
can  be  determined.  Let  /*"  equal  the  fiber  stress  at  any  point  in 
the  main  carrying  members  due  to  the  loading  and  the  weight 
of  the  car,  and  6"  the  section  modulus  at  the  same  point.  Ms 
is  the  corresponding  sum  of  moments  below  the  zero  line,  and 
and  .1/',  the  sum  of  moments  above  the  zero  line.    Then  F  equal 
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-r. *and  from  the  bolster  to  the  end  of  the  car  F  =  '','' 


The  different  values  of  the  /•"  curve  being  found,  they  should 
be  plotted  below  the  zero  line,  the  scale  being  indicated  on  the 
left  of  the  diagram.  It  is  now  customary  to  allow  the  entire 
buffing  force  to  be  transmitted  through  the  draft  gear  to  the 
back  check  castings,  as  it  is  usual  to  allow  from  14  i"-  to  14  in. 
between  the  horn  of  the  coupler  and  the  striking  plate  when  the 
draft  gear  is  solid.  The  resistance  of  all  the  different  members 
on  which  the  buffing  force  acts  proportionately  and  simultane- 
ously should  not,  for  economical  reasons,  be  greater  than  400,000 
lbs.,  taking  as  the  yielding  point  the  elastic  limit  of  the  material. 
It  seems  to  be  the  general  opinion  that  the  buffing  force  in  switch- 
ing on  gravity  yards  is  frequently  as  high  as  600,000  lbs.,  or 
even  800,000  lbs.  This  is  evidently  based  on  dynamometer  tests, 
which,  it  is  believed,  would  have  registered  that  high  if  the 
capacity  of  the  dynamometer  car  had  been  sufficient.  It  is  a 
question  whether  the  dynamometer  car  records  the  true  force 
on  the  drawbar  at  times  when  the  shocks  are  great  and  sudden. 
It  is  more  likely  that  the  momentum  in  the  oscilliation  of  the 
springs  and  levers  causes  the  pointer  to  register  a  higher  force 
than  is  actually  imparted  at  the  drawbar.  A  special  case  came 
to  the  writer's  attention  some  time  ago.  A  collision  occurred 
between  a  500,000-lb.  capacity  dynamometer  car  and  a  steel  under- 
frame  car  equipped  with  200,000  lbs.  capacity  friction  draft  gears 
and  M.  C.  R.  back  check  castings.  The  clearance  between  the 
coupler  horn  and  the  striking  plate  was  J  j  in.  when  the  draft 
gear  was  solid.  The  M.  C.  B.  check  castings  arc  riveted  to  the 
center  sills  with  18  's-inch  rivets,  and  assuming  the  rivets  to  shear 
off  at  40.000  lbs.  per  sq.  in.,  if  the  Iniffing  force  was  equally 
distributed  on  all  the  rivets,  which  is  very  unusual,  the  rivets 
would  have  sheared  off  at  432,000  lbs.  In  the  collision  the  springs 
of  the  dynamometer  car  were  compressed  solid,  but  no  damage 
whatever  was  done  to  the  car.  '.    - 

Having  assumed  the  buffing  force,  we  may  graphically  plot  the 
unit  stress  in  the  center  sills,  due  to  direct  buffing.  If  Fi  equals 
the  unit  stress  in  the  center  sills,  due  to  direct  buffing,  A,  the 
area  of  the  center  sills  at  any  point  and  Z  the  assumed  huffing 
force,  then,  F,  equals  J  to  which  should  be  added  the  unit  stress 
due  to  eccentric  buffing.  Let  //  be  the  distance  from  neutral 
axle  of  center  sills  to  center  line  of  draft.  Then  L'  Z  is  the 
bending  moment  at  the  middle  of  the  car  due  to  the  eccentric 
force,  and  the  moment  curve,  which  is  approximately  parabolic, 
may  be  plotted  from  formula  Y'  =  2  F,  A',  and  the  value  of  the 
curve  may  be  designated  as  .1/.  Let  5",  equal  section  modulus 
in  the  center  sills.  Then  at  any  point  of  the  center  sills  F,  equals 
~-\--^-  and  the  combined   unit  stress  from  loading  and  buffing 

A  Oi 

forces  equals  F,  -|-  F,  and  the  combined  curve  may  be  plotted  to 
scale  accordingly. 


An  electric  driven  hydraulic  press  of  somewhat  novel  con- 
struction, which  was  designed  by  F.  F.  Gaines,  superintendtiit 
of  motive  power  of  the  Central  of  Georgia,  is  shown  in  the  ac- 
companying illustration.  It  has  been  used  for  general  press  wo  k 
in  the  sh(  p,  being  more  particularly  designed,  however,  for  press- 
ing brasses  into  and  out  of  driving  boxes.  It  will  be  seen  that  the 
two  pumps  near  the  base  are  driven  by  long  rods  connected  10 
eccentrics  on  the  end  of  the  pump  shaft,  which  extends  acn  ss 
the  top  of  tlie  press,  this  shaft  being  driven  by  the  motor  throu.;h 
double  reduction  gearing.  The  pump  pistons  are  about  -)4  in.  in 
diameter  and  have  a  2  in.  stroke.  The  reservoir  is  in  the  pedest.il 
legs  and  a  single  valve  controls  the  operation  of  the  press.    A 
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Compact    Powerful    Hydraulic    Press   for    General    Shop    Use. 

safiety  valve  is  applied  to  prevent  dangerous  overloading  of  the 
pumps. 

A  crane  bracket  and  beam  are  provided  as  part  of  the  equip- 
ment on  both  the  60  and  100-ton  capacity  sizes.  Watson-StilhiKii 
Company,  New  York,  are  manufacturing  the  press  and  will  fur- 
nish it  either  electric,  hand  or  belt  driven,  as  desired. 


FxpoRT  Co.AL  Trade. — The  great  bulk  of  the  export  coal  traile 
is  to  Canada,  reports  showing  that  of  $15,335,856  worth  of  anthr  1- 
cite  exported,  Canada  received  $15,126,207  worth;  of  $28,000,0''0 
worth  of  bituminous  coal  sent  out  of  the  country,  Canada  received 
$21,000,000  worth.       ^^::  ..■:.;•.>  ;"•;  ^ '   :.  ■::  '  v  ! '  'v  --'• '  ■•-?:^^  •• 


Improved  Shop  Practice  at  Nashville 


Awarded  the  First  Prize  in  a  Competition  on  Shop  Improvements  During 
1911,  Which  Closed  December  15.  Includes  General  Shop  Improvements 
and  Descriptions  of  a  Number  of  Labor   Saving   Methods   and   Devices. 

;■.",;,■'■  -■■■  '^ ':..■■■■.:■■■■■  h-'    BY    WILLIAM   G.    REYER     '■■■'^-    '■'■■■^■'     '  ■"   v' -  ■■'■■;^?,;./:;:>; 

General  Foreman,  Nashville,  Chattanooga  &  St.  Louis,  Nashville,  Tenn. 


The  improvements  made  during  the  past  year  which  directly- 
pertained  to  the  increase  of  the  shop  output  and  efficiency,  included 
changes  in  the  layout  of  the  shops,  in  the  schedule  of  hours,  in 
the  instruction  of   apprentices  and  the   addition    of    new    shop 
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Fig.  1 — Dimension  Chart  for  Width   Between   Hubs  of     ,  . 
Driving   Wheels,    Etc.  H':; 

kinks.  In  1910  two  of  the  15  pits  in  the  erecting  shop  were  closed 
to  provide  more  floor  space  for  other  purposes.  This  was  found 
to  give  very  good  results,  and  since  then  a  third  pit  has  been 
closed.     There   are   now   twelve   working  pits,   and   more   work 
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has  been  done  on  them  than  when  all  of  the  fifteen  were  used. 
This  increase  is  attributed  the  greater  floor  space  available,  which 
allows  the  men  to  have  more  conveniences  and  to  specialize 
more  highly,  as  was  mentioned  in  the  Railway  Age  Gazette  of 
February  3,  1911,  page  243.  The  more  the  men  specialize  in  their 
work  the  better  the  results,  both  in  the  amount  and  quality  of  the 
work  turned  out. 
The  apprentices  are  given  instruction  on  each  class  of  work. 


Fig.  2 — Dimension   Chart  for   Pedestal    Braces. 


Fig.   3 — Friction    Clutches  for   Quartering    Machine    Feed. 

which,  together  with  the  apprentice  school,  makes  them  all  round, 
thorough  machinists.  Both  the  apprentices  and  the  handy  men 
are  trained  to  meet  the  conditions  of  our  shop.  With  the  proper 
instruction  the  amount  and  class  of  work  a  good  handy  man  can 
turn  out  is  surprising.  Another  thing  that  has  helped  increase 
our  output  has  been  the  half  holiday  given  the  men  on  Saturday, 
the  shop  closing  at  12.30.    I  believe  this  is  one  of  the  best  reforms 
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arc  ruMi'ii  |iii:i-llKr  '.u\<\  \>h'\\'.i\.  i;i\iii.u  i!k-  curxi'  .1/,  ami  1/',.  I  lir 
.W,  rurvi.-  rrpri-skMii-  ilu-  >i'ni  ••{  llu-  iii  ■iiuii;>  lul.w  /rr.i  liiu-,  .'f 
t"  I  In-  ri-lit  ..i"  ilif  ri  iiu  T  pl;iiv.  u  liiK-  tin-  \l\  I'lii  \  r  -li.  iw  >  \]\,  suin 
ol  tlh  r)Hunni>  ;4li"\v  ilit-  /iT"  liiH',  i.r  |.i  iIh'  Itii  ..i'  ilu-  ciiitrr 
pliili-;  ti>  i>li(.iin  tlic  ri>nlt.im  iiiMnunt  .uiiii-;  ;ii  ;iiu  p.  iut  ni  ilu' 
(.■\-IllVf  hII  .  till'  Vvvif  i-"ri-i'--|ii  .iiiIiul;  \:i1iu  ■-  inn-i  1k'  >\ilit  r;n-U-il  "lU' 
In'MI  lln'  MtlliT,  for  tin-  lIH'IIK-nts  1.11  llu-  Icl'l  li;il|.l  side  ,,|'  tlu' 
I'vliU'l'  pI;iU  Iiiul  !■►  <'""iiUrin-l  tlm-r  <mi  tin  riL;lil  li.nnl  -iiK-. 
llu    S(.*-ti"ii    nifihilu>   i'\    \]\v    main    ranxinu    iiuiiilnis    max    lu' 

.  A-atcirliitX'ti  ainl  iil.iUrd  .'il»>\r  tlic  lU'Utral  liiii'  in  the  M-ak-  >li..\vu 
"-1I  tin;  Ivit  Ml'  ilic-  ciiat^Kaiii.  l\l1l^■^  and  l.>rMmla>  \'<v  rak'nlaiinu; 
tlio.  >i-i-li"ii  in'odnlu^  i>i*  <litycVknt  >lia|Hs  tna\  In'  I'cunul  in  niM!-t 
structural  ,  oalal.>,i:^  •■v  i  n.iiiiiri  lini;  hand  li.  ii'k>.  Ilic  >.-nr\i-  I'f 
till-  MVtioii  ni>idnlns  Iicihl;  pi'  tu-(l.  tin-  niiil  liliir  ^tfvs-  in  tlu' 
main  oarryiiii:  nu-nil)ir>  diii-  t"  tlu  luadin;^  and  wuutu  "I  tlu-  car 
vail  1><.'  (Irlirminrd.  Lit  /■  ci|ual  tlu-  lilu-r  >tri>.-  at  an\  |Miint  in 
tile  main  i-arrxiiiL;  nu-mlK-rs  dm-  t"  llu-  l.>adini:  ani!  tlu-  \\(.-iL:Iit 
111'  ilk'  car,  aiiil  .V  tlu-  M-cti"ii  mi.ilifln>  ai  tlu-  >aini'  puint.  1/s 
is  tlu'  c 'rrc-pc 'iidinu  >iini  >■{  m"uuni>  IhI^'W  ilu  /i-r"  lim-.  and 
ami  .1/'.  thi'  sum  "i  munu-nts  alii'xi-  tlu-  /i-rn  liiu-.  Tiu-n  /■  i-cpial 
■'  ''~  '    "and   u-'-ni  tlu    In.l^tir  in  tlu-  cHil  i.f  tlu-  car  /-   ■ 

The  ilit'l'i-n-nt  \ahu-  i<i  the  /■  cm'vc  hiiiiL;  icnnd.  llu-\  slinuh! 
Ih-  plwticd  hvl"W  the  /t-rn  lini-,  the  s-.'aK-  hcin-^  indicatcil  "ii  tlu- 
Ivil  "f  tlu-  itiav:ram.  It  i>  iimu  cu>i"mar\  t.i  all"\v  tlu-  i-ntirc 
Iiiifliny  ii'rcc  t<r  Jh-  iran>mittcd  thr^n-^h  the  draft  ^rar  t"  tlu- 
liack  cluck  ca^tiiiJtis.  a>  it  i>  ti.-«n;(l  t"  all"-A  I'mm  '  i  in.  in  '  _•  in. 
]>oi\vct-n  the  liorivi't'  tlu-  ci'trjiK-r  arul  liu-  >trikini.;  plate  wlun  tlu- 
dra.i't  vii-at^  is  s'<livl.  I  lu  rc-i>taiK-c  ••!'  all  the  <lit'l'crcni  nu mhcrs 
t>n  \\hich  tlu-  l)Utriiiu  inrci-  act>  iM"' '|i'  rtii  inali-I\  and  >imullaiK-- 
I'liMv  slu'uld  ii"t.  I'l.r  cdmiimical  r(.-.i-iin>.  In-  uircatcr  than  ^OO.Oli;) 
!T>S.'.  lakiiif;  as  the  _\  ii-ldiiii;  p"int  tlu-  ila>nc  limit  "i  tlu-  material. 
Jt'seeiivA  tti  lie  llu-  u'ener;il  i']iini.in  that  the  iiniTmL;  I'i'rce  in  s\\  iteii- 
itia-  I'U   .t;ra\ivy    _\  arils    i>    ireiinentiv    a^    hi:.,;h    as    (>00.(KH)    Ih-..    .  .r 

.  c\eti  MHMaK)  Ih-.  'this  i>  eviileiitly  l-a-e'l  'ii  d\  na;ii"meter  te-t-, 
wliic'h,.  It  is  lu-lie\ed.  wuild  lia\e  re.^i>tered  that  lii:-:li  ii'  the 
caitacJty -oi'  the  d\nam<Mniter  car  had  lueii  >nt"licitiu.  It  is  a 
i|Uesti"ii  wlivther  tlu-  il\  nanii  imeter  car  records  the  true  l^ri-i- 
oii  the  drawbar  at  timis  whin  tlie  slu'cks  are  uri-;it  .iiicl  siiddi  n. 
It  i..s:ni«. re  likely  that  the  motiu-tituin  in  the  i.-cilliati"n  .-f  the 
sprini;s  ai-yd  Ifx'c-rs  causes  the  pointer  t"  re'^i>ter  a  hi'_:hir  f-  rci- 
thaii  is:-_actually  impa'rtid  at  the  <lra\iliar.  A  -pecial  casi-  canu- 
t<>  the  writer's  atti-titii>ii  s^me  tinu-  au".  A  colli-ii.n  Mccurred 
liv-n\een  a  50<).(.)(M)-lli,  eapacitx'  d>  name  ■lUeli  r  car  and  a  -teil  under- 
mmie  car  equii>i'e<l  with  lIKMIfd  Ihs.  capacit.x  irictidi  drai'l  ,L;ear< 
and  yl.  (".  !!.  hack  clieck  ca.-tiii--:<.  The  clearance  hetween  the 
C'liiiilor  liitrit  and  the  strikini:  pl;ite  xxa-^  '.  in.  wlun  tlu-  dr.ilt 
jjear  was  Milid.       I  he    M.   ( ".    I',   check  castiiiys  are   rivi-ted  t"  the 

.  center  >ills  with  IS  :  .  inch  ri\e!-.  aiul  a--umiuu  the  ri\et-  tn  shear 
(iJT  at  40.(XX)  Ih--  I'^r  -.)■  •"■•  ' ''  '''<■-  'c^irrmL:  I'^'rce  w.i-  i-ipially 
(ltstrihute<I  .;n  all  tlu-  ri\i-t-.  which  i-  \  i-rc  ^un-.i-ual.  the  ri\i-ts 
WMuM  have  >heare(l  ..iV  at  4.^J,("KM)  11.-.  In  the  cdli-iini  tlie  -iirin^s 
of  ifle  dyiiailKtMlCtlT  car  were  C"Ulpre.->ed  <"V\i\.  hut  11"  (I.uuajii- 
whati'ver  Was  diiiH"  t"  the  car. 

;  I  la\  iny  as-tinied  tlu-  hut'tin'..;  h 'rce.  we  m.ay  -r.apliically  plot  the 
triiit  sire-i-i  iiT  (iu-  center  sills,  due  to  direct  hnriinu.  It  I\  equals 
the  luiit  stress  in  the  center  sill-i.  i\\.w  \<<  clirect  humn.i;.  ./,  the 
are<T  <">{■  the  center   <in>   at   any   point    and   Z  t'u-   :!<-nnucl   huriiu'.i 

. '^. fee.  tlii-M/ /■',..  e<|Wi's  '■  t"  which  -lionld  In  addid  tlu-  unit  -in--- 
due  to  eccentric  hnt'lin!.:-.  Let  /.'  he  tlu-  ili-t.nu-e  fr.im  ueutr.-il 
axle  "f  ceiitt-r  sills  te.  center  line  of  draft.  Then  /.'  /  i-^  the 
lieiidiiiii  ttk>nu-m  at  ilu-- niidille  of  the  c;ir  due  to  tlu-  eccentric 
!..rci'.  and  the  nionleiit  curve,  which  is  appro\imately  jLiraholic. 
may  he  plotti-<l  tToin  torituvhl  )"'  rr-  2  /',  .V.  and  tlu-  xnhw  of  ihe 
curvf  niay  he  .;esi^nattd  as  .\f.  I. it  .V,  ediial  section  modulu- 
in  the  center  .sills.  Then  at  :niy  jioini  of  the  center  sill-  /',  etpi.ds 
-'''--r'/'',  aii«t -llie' conihined  miit  -tre-s  from  l.'.-idiny  ;md  huthn:..; 
forces  i-cittals  f\  —■/■".  and  the  cmhined  curve  may  he  idoited  to 
5cak-'  aec<inlinplv. 


in  DKAILIC  l)KI\IN(]  BOX   PKKSS 

An    ilectnc    clrueu    hxdr.iulic    |iress    i^i    s.inu-wh,-it    novel    c  - 

struct  ion.    which    wa-    desi.mii-il    h>     I-".    I-".    (iaiiu-s.    sii|ieiinteiid.  i 
of  moti\i-  powir  of  tlu-  (.  eiitr.'il  of  ( leor.i^ia.  is  shouii  in  tlu- 

eoiiip,-m>  in.-.;  illu-tr.-ition.      It  has  keen  used  for  .general  lue-s  w.  ; 

in  the  si,,  p.  In-iui;  more  part icnl.ndy  designed.  ho\\i-\i-r,  fer  ]t]\  - 

illy  hrasses  into  .-md  out  of  driviii.i;  ho\es.     it  will  he  seiii  th;ii  !  ,.- 
two  puiniis   ne;ir   the   h.ise   ,ire   driven   h\    lony    rod-   connected 

i-cciutrics    on    the    end    of    the    puuiii    sh.-ifl.    which    extends    acr  , 
the  lop  of  thi-  pre-s.  this  sh.ift  heini;  driven  hv    tlu    nioinr  throt 

douhle  iiductii  n   i:e.irin.«.      llu-  pump  pistons  ,-ire  ahout   -v;   in.  ■; 

di.imeter  and  have  a  J  in.  sir,  k( .      The  reservoir  is  in  the  petle-  ;i 

leL;s   .-md    ;!    sin,i;le    v.ilve   controls   the   o]ier;ition   of   tlu-    pres,s.  \ 


Coinpnct    Pov/verfiil    HydrnuMc    Press    for    General    Shop    Use. 

s.'ifetv    v.dve   i-   ,-ipplied    to   piiv  i-nt    d;ini;irous   nvirloailiu!.;  of  ' 
pmniis. 

.\  I'rane  hracket  and  heam  are  ])r.»vidi-d  as  p.-irt  of  the  equ 
menl  iMi  hotli  tlu-  N)  ,ind  l(K)-ton  e;iii,-uity  sizes.  W.-itson-Stillni 
("oinpanv.  New  N  oik.  are  mannf.'u-tnrint'  tlu-  press  ;iiid  will  f 
nisli  it  either  electric,  hand  or  helt  ilriveii.  as  <lesire<l. 


I'ai-okt  (.  iivi.  'I'k.viik.-  -The  .ureal  hulk  of  the  e\]iort  coal  tr: 
is  to  r,-mad.i.  reports  showin,!.;  tli;it  of  $l.s.335.85()  worth  of  .Ulllr 
cite  exported.  Caii.Kla   receive<I  .Sl.^. 126.207   worth:  of  j:2,^.(M)0.(     ' 
Wiirlh  1  f  hituminous  co;d  .y.nt  out  of  the  country.  I'anada  nceiv 
s;2l,(HM),ll(;U  w.  rth. 


Improved  Shop  Practice  at  Nashville 


Awarded  tlie  l^irst  Prize  in  a  Competition  on  Shop  Improvements  During 
1911,  \\  liicli  (Closed  December  15.  Includes  (jcneral  Shop  Improvements 
and  Descriptions  of  a  Number   of   Labor    Sa\inrf    Methods    and    Devices. 

HY    WILLIAM    (;.    KHVI-K  >f  , 

(Jeneral   l-ureman,   Nashville,   ChattanonjSa  A:   St.    Louis,   Nashville,    Tenn. 

Tiie  iiiii)rtiVinKnt<  inadc  (lurini;  llio  past  year  wliicli  iliiectly  lias  hciii  done  «_>n  tiuMii  lli;!n  ulu'ii  all  ol  tliv  lil'tccn  wift  u-nl. 
[urtained  tn  the  inciia-r  of  the  simp  output  and  cftioiviu-y.  incIudcMl  I  hi^  iiuixase  is  .-ittrilinlitl  tin  tiivatcr  lloor  space  availai*k'.  \\liic'.i 
i-liaiij-es  in  tlio  l;i\out  of  the  sliups,  in  the  sclie<lnlc  of  hours,  in  allows  tlu'  nun  to  Ii;ivr  nion-  conveniences  and  to  siKoiali/e* 
tiic   instruction   of   appnnlices   and   the    .'iddition     of    new     shoj)       more  highly,  as  was  nuntioiud  in  the  l\<iil:Ktiy  ./.i.v  lidCCHi    oi 

I'ebruary  .^.  H'11,  pa;^e  i4.i.  The  nion-  the  nun  siH.'cializc  in  llieir 
\york  the  luttcrihe  re-nlt-.  hoili  in  the  aiiuiUiU  and  qiiality  of  the 
work  turned  out.  ' 

The  apprentices  are  i;iven   instruction  oii:  each  clas&  of  work. 
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Fig.   1 — Dimension   Chart  for  Width   Between   Hubs  of 
Driving    Wheels.    Etc. 

i.iiiks.  In  1910  two  of  the  15  pits  in  the  ercctins  shop  were  closed 
.1o  provide  nioro  lloor  space  ftir  other  purinoes.  This  was  found 
ti'  ,uive  very  good  resuh<.  and  since  then  a  third  ]iit  has  heeu 
c!o>ed.     There   arc   now    twelve    Weirking   pits,   audmorc    wi'rk 
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Fig.    2 — Dimension    Chart    for    Pedestal    Braces. 


Fig.    3 — Friction    Clutches   for   Quartering    Machine    Feed. 

whicli,  to-^ether  with  the  .ippretttice  school,  nrakes  them  all  round, 
tiioroudi  niachini-ts.  I'lotli  the  apprentices  and  the  han<ly  men 
are  trained  to  meet  tile  conditions  of  our  shop.  With  the  proper 
instruction  the  amount  and  class  of  work  a  sood  handy  man  can 
turn  out  is  surpri-~ini:.  Another  thini"  th;it  has  helpc<l  increase 
our  output  has  heen  the  halt  holiday  given  the  men  on  Saturday, 
the  shop  cl«)sin,u  at  l.?.3().    I  l)elievc  this  is  one  of  the  best  reforms 
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inaugurated,  both  from  the  standpoint  of  the  men  and  the  rail- 
way, for  the  men  get  a  much  needed  opportunity  to  attend  to 
any  outside  business  they  may  have  or  to  take  any  recreation  they 
may  choose.  Following  are  some  shop  kinks  which  were  recently 
inaugurated . 

:/;>•;  SHOP  PRACTICE   DATA    DIAGRAMS. 

The  chart  shown  in  Fig.  1  is  used  for  recording  the  various 
dimensions  between  the  driving  wheels,  hubs,  etc.     The  machinist 


driven  by  the  small  pinion  T,  which  is  fastened  on  a  sleeve  run- 
ning loose  on  the  shaft  A.  This  sleeve  is  driven  by  either  of  the 
gears  N,  P  or  R,  which  may  be  connected  to  it  by  friction 
clutches,  the  gears  running  loose  on  this  sleeve.  These  gears  are 
in  turn  driven  by  the  gears  H,  K  and  M,  respectively,  they  being 
rigidly  fixed  to  the  intermediate  shaft,  which  is  driven  by  the 
gear  G.  This  gear  meshes  with  the  gear  F,  which  is  fastened  to 
the  sleeve  with  gear  E.     This  sleeve  is  in  turn  driven  by  the 
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Fig.   4 — Automatic    Feed    Attachment   for   Quartering    Machine. 


who  does  the  work  on  the  driving  boxes  gets  the  width  between 
each  pair  of  driving  wheels,  placing  this  dimension  on  the  card 
at  A.  The  machinist  who  lays  off  the  shoes  and  wedges  fills  in 
the  dimension  B.  The  lateral  play  is  given  by  the  foreman,  and 
the  machinist  who  works  on  the  boxes  calculates  the  size  of  the 
flange  he  needs  on  tlie  box  and  enters  it  at  D. 

The  diagram  of  the  pedestal  brace.  Fig.  2,  is  filled  out  for  the 
blacksmith,  giving  him  the  information  that  he  needs  to  repair 


gear  D,  which  is  rigidly  connected  to  the  gear  C,  which  is  driven 
by  gear  B,  which  is  keyed  to  shaft  A.  The  friction  clutches  A', 
Fig.  3,  are  thrown  in  by  levers  A  and  B,  which  are  connected 
so  that  one  must  be  in  a  neutral  position  while  the  other  is  in 
use.  When  the  lever  A  throws  the  clutch  into  the  gear  N  a 
feed  of  .017  in.  is  obtained,  and  when  thrown  into  P  the  feed  is 
.011  in.  Lever  B  thrown  into  the  gear  R  will  give  a  feed  of 
.001   in.     This  arrangement  has  greatly  increased  the  output  of 
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Fig.  S^Dies  for  Forming  Grab  Irons. 


the  braces.     This  helps  him  materially,  as  he  does  not  have  to  go 
to  the  erecting  shop  for  dimensions.  -.v;. ;  ^. 

-,     \  ..     AUTOMATIC  FEED  FOR  QUARTERING  M.\CHINE.  ..      ,,    ,      :■.; 

The  arrangement  shown  in  Figs.  3  and  4  was  applied  to  an 
old  quartering  machine  that  had  a  hand  feed.  This  feed  was 
operated  by  the  wheel  S ,  which  was  keyed  to  a  nut.  To  apply 
the  automatic  feed  the  nut  was  extended  through  the  bearing 
and  the  gear   W  was  threaded  and  keyed  to   it.     This  gear   is 


the  quartering  machine,  and  we  can  feed  6  in.  in  10  minutes. 
It  was  not  necessary  to  make  any  changes  in  the  machine  to 
apply  this  device,  the  extra  gears  being  held  on  the  bracket  as 
shown  in  the  illustration.  The  device  was  designed  by  H.  K. 
Adams.      -■'^-\    '' !r'   '-  ■'.;>      •:;'•■  S-'.- •    -■^.:■^.^:^   v^  •■  V"->"  '  ^-'V^ 

v'.  ,    •'"•;:     •    '•         DIES    FOR    FORMING    GRAB    IRONS.    .     '•    .  ^    •;'■";■ 

As  a  result  of  the  recent  decision  of  the  Interstate  Commerce 
Commission    concerning    safety    appliances,    we    have    found    it 
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necessary  to  make  grab  irons  by  the  thousands.  As  we  have 
no  forging  machine,  the  device  shown  at  the  left  in  Fig.  5  has 
been  applied  to  our  shears.  A  bolt  header,  with  the  two  dies 
B  and  C,  is  used  to  form  a  ball  on  the  end  of  the  5^-in.  rods,  as 
shown  at  A.  These  are  then  flattened  under  the  shears  in  the 
die  E,  and  the  flattened  portion  is  then  punched  out  with  the 
punch  F,  forming  the  hole  for  fastening  the  grab  irons  to  the 
cars.  The  irons  are  then  placed  in  the  dies  G  and  H  and  the 
ends  are  bent  to  an  angle  of  90  degs.  The  bolt  h^der  will  turn 
out  about  1,000  of  these  irons  in  9J^  hours,  and  600  of  them 
can  be  punched  and  bent  in  the  same  time.  An  oil  furnace  is 
used  to  heat  the  irons.  This  arrangement  was  made  at  the  sug- 
gestion  of   Robert    Clark,   the   foreman   boilermaker,   and  John 
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method  is  used  to  reclaim  them.  The  crosshead  is  slotted  off  at 
B  and  new  pieces  of  the  same  material  are  machined  to  fit,  and 
are  welded  in  by  the  oxy-acetylene  process. 
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Fig.  6 — Method  of  Reclaiming  Crossheads. 


Hooten.  the   foreman   of  repairs,   made  the   dies.     Twenty-four       "•:   ^;^;;,.r    .  ;     -;;     ToctL  b.\r  for  slctter.    . . ';    .  j^ '  ;  ."  v  ;;^y 
different  lengths  and  shapes  are  made  with  this  apparatus.  ^^     a  new  type  "of  tool  bar.  which   is  used  on   driving  boxes,  is 

REP.\iRixG  CROSSHEADS.  showu  in  Fig.  7.     It  consists  of  the  bar  A,  with  the  bottom  por- 

■     *  A  number  of  our  engines  are  equipped  with  the  type  of  cross-      tion  B,  which  tits  in  it  as  shown  in  the  drawing,  being  connected 
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v^  ■"';  .i;'.        Fig.  7 — Tool  Bar  for  Slotting   Machine./  ,   ':    \.  -:.  :V:;  ;.;  ':  ;  >;: 

head  shown  in  Fig.  6,  and  each  time  new  gibs  are  applied  the  by  the  pin  D.  Tlie  part  B  is  free  to  swing  about  this  pin,  and 
holes  in  part  C  have  to  be  reamed  out.  These  holes  soon  become  is  held  in  the  correct  position  by  the  spring  F,  which  bears  against 
quite   large,  greatly  weakening  the   crosshead.     The   following      the  projection  G.     When  the  tool  is  on  the  return  stroke  this 
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spring  is  compressed,  allowing  the  tool  to  drag  across  the  surface 
of  the  work  without  injuring  it.  The  position  of  the  tool  C  is 
of  special  interest,  as  it  has  proved  to  be  a  free  cutter  and  will 
turn  out  considerable  work.  The  point  of  the  tool  is  on  a 
level  with  the  bottom  of  the  tool  bar,  wliich  allows  a  cut  to  be 
taken  very  near  to  the  top  of  the  table  of  the  slotter.    Two  driv- 


fitting  in  the  clamps  C,  which  are  located  at  the  ends  of  the  threo 
arms,  extending  out  from  the  center  of  the  chuck,  as  shown. 
The  heads  of  the  bolts  operating  the  clamps  fit  in  the  slots  in 
the  face  plate  of  the  lathe.    The  radial  adjustment  is  made  by 


■^ 


Fig.  8 — Method   of  Grooving   Cylinder   Herids 


ing  boxes  have  been  turned  out  in  an  hour  and  a  half  by  this 
arrangement.    The  tool  was  designed  and  made  by  Robert  Nicks. 

GROOVING   CYLINDER    HEAnS. 

The  way  in  which  we  groove  our  cylinder  heads  to  save  grind- 
ing is  shown  in  Fig.  8.  The  tool  C  is  used  to  make  the  grooves. 
Heads  treated  in  this  way  are  being  applied  to  the  locomotives 
as  fast  as  they  go  through  the  shop,  and  save  much  time,  making 
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Ffg.    10 — Chuck   for   Boring    Driving    Boxes   and    Facing   the    Ends 

of   Brasses. 

the  bevel  gear  D,  which  meshes  with  the  three  gears  E.  These 
gears  operate  the  screws  F ,  which  drive  the  sleeves  H  in  and 
out,  as  desired.  The  sleeves  are  kept  from  turning  by  the  nuts 
G,  which  slide  in  slots  in  the  sleeves.  This  chuck  was  designed 
by  Fred  Eggensberger. 


Fig.  9 — Chuck  for  Turntng   6ult  Rings 


sufficiently  tight  joints.     It  is  believed  that  this  surface  answers 
the  purpose  fully  as  well  as  a  ground  surface. 

BULL    RING     CHUCK. 

A  A  new  chuck  for  turning  bull  rings  is  shown  in  Fig.  9.     The 
taper  shank  A  is  fitted  to  the  spindle  of  a  lathe,  the  bull  rings 


'x'  '•■"-•■.    ■;.••"'■  DRIVING   BOX    CHUCK.      .•':/;'..•-'..•■ 

A  handy  chuck  for  boring  driving  boxes  is  shown  in  Fig.  10. 

It  is  also  used  for  facing  the  ends  of  the  driving  brasses  before 

they  arc  applied  to  the  box.     The  jaws  A  fit  over  the  lip  of  the 

driving  box  and  are  operated  by  the  right  and  left  hand  screw 
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B.  The  set  screws  C  in  the  arms  G  give  additional  support  to 
the  box.  This  chuck  does  away  with  bolts  and  clamps  and  the 
operator  can  easily  adjust  the  box  for  boring.  To  face  off  the 
driving  brasses  a  pair  of  supplementary  jaws  H  are  used,  which 
hold  the  brasses  F,  as  shown.    These  jaws  are  held  in  the  jaws  A 


Fig.    11 — Forging    Machine  for   Forming   J-Hooks.   -.' 

of  the  chuck,  as  shown  in  the  illustration.     This  tool  was  de- 
signed by  Fred  Eggensberger. 

,'-■•'■        FORGING    MACHINE    FOR    J-HOOKS.  ^^^^^  ^  ^'  i^ 

The  machine  shown  in   Fig.   11   is  used  for  forming  J-hooks 
and  other  light  work.     It  is  driven  by  a  belt,  which  runs  on  tha 
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Fig.   12 — Pneumatic  Tool   for   Flaring   Boiler  Tubes. 

pulley  at  the  top  of  the  machine,  and  the  ram  or  crosshead  is 
given  its  motion  through  the  gears  and  the  cranks  A.  The 
plunger  C  is  fastened  in  the  crosshead  B,  as  shown.  The  round 
Jron  D  is  placed  on  the  table  F,  and  as  it  is  pressed  through  the 
hole  in  the  table  it  takes  the  shape  shown  at  E.  A  small  oil 
furnace  is  located  near  by  to  heat  the  work;  about  250  J-hooks 


can  be  bent  in  one  hour.     This  machine  was  designed  by  C.  B. 
Landrum,  foreman  of  the  blacksmith  shop. 

PNEUMATIC   TOOL   FOR   FL.\RING    BOILER    TUBES.    ''    " 

The  tool  shown  in  Fig.  12  is  used  in  a  long  stroke  hammer  for 
flaring  over  the  ends  of  flues  in  the  firebox.  It  saves  consider- 
able time  and  makes  a  first-class  job,  only  a  few  strokes  being 
necessary  to  do  the  work.  Three  hundred  flues  can  be  prepared 
with  it  for  the  beading  tool,  in  one  hour  and  ten  minutes.  A 
great  deal  of  trouble  was  caused  at  first  by  the  shank  of  the  tool 
breaking,  but  this  was  corrected  by  making  the  tool  in  two 
pieces,  as  shown  in  the  illustration..'  ,/.;':  '-;:._-•     '."-..'    ,-";-"" 

.-;  .::■":'...;: '  solB)  piston  heads.  :>"  y  :;.:v -'x    ''■^.  -'\''^- 

As  our  engines  go  through  the  shop  we  are  doing  away  with 

the  built  up  piston  heads  and  are  replacing  them  with  those  of 

the  solid  type,  shown  in  Fig.  13.     In  this  way  we  are  doing  away 

with  the  bull  rings,  follower  and  piston  head,  making  a  much 


Fig.    13 — Solid   Type   Piston    Head. 

more  satisfactory  arrangement.  The  solid  heads  are  cast  with 
six  holes,  as  A,  and  have  a  hole  through  each  web,  as  shown  at 
B.  The  holes  A  are  tapped  out  after  the  casting  has  been 
cleaned  and  studs  are  screwed  in,  being  riveted  over  at  each  end. 
This  makes  a  very  strong  head  and  is  finished  on  the  boring 
mill  in  two  and  a  half  hours.      ,    -     ■■..:.•-.:  ^       - 


LOW    WATER    ALARM. 


Statistics  on  boiler  explosions,  both  stationary  and  locomotive, 
show  that  in  a  large  proportion  of  cases  the  original  cause  was 
low  water.  This,  of  course,  is  generally  due  to  the  inattention 
of  the  engine  crew,  but  sometimes  results  from  the  stopping  up  of 
the  passages  to  the  water  level  indicator.  For  use  in  either  case, 
an  alarm  apparatus  which  automatically  blows  a  whistle  when 
the  water  level  reaches  a  certain  pre-determined  point,  has  been 
applied  to  a  number  of  locomotives  on  the  Southern  Pacific.  It 
has  been  in  service  with  excellent  results  for  over  a  year,  and  is 
now  being  applied  to  all  new  power  on  this  road  and  to  some 
locomotives  on  other  roads.  The  apparatus  was  designed  at  the 
Los  Angeles  shops  of  the  Southern  Pacific,  and  has  been  found 
suitable  for  use  on  stationary  boilers  as  well  as  locomotives. 

As  shown  in  the  illustrations,  it  consists  of  a  cast  iron  cylin- 
drical chamber  with  adjacent  passages  for  the  circulation  of  water 
and  steam,  which  encloses  a  steel  cylinder  B,  containing  about  3 
lbs.  of  mercury.  There  is  a  J4  in.  space  at  the  sides  and  bottom 
between  the  mercury  cylinder  and  its  enclosing  casting.  A  ^-in. 
passage  at  the  bottom  leads  through  A  to  the  connection  on  the 
boiler,  which  is  located  at  a  point  below  which  it  is  believed  the 
water  should  not  be  allowed  to  drop.  The  method  of  deter- 
mining this  point  is  shown  in  the  general  drawing  and  depends 
on  the  grade  on  which  the  locomotive  is  to  be  operated.  It  may 
be  seen  that  the  alarm  is  thus  given  before  the  crown  sheet  is 
bared,  differing  in  this  respect  from   fusible  plugs.     Above  the 
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mercury  is  a  half-inch  piston  suitably  fitted  with  packing,  which 
passes  through  an  adjustable  connection  to  the  stem  on  a  half- 
inch  steam  valve.  This  valve  is  held  on  its  seat  by  a  steel  spring 
of  sufficient  size  to  force  the  piston  and  connecting  parts  down 
as  the  mercury  recedes. 

The  space  around  the  mercury  cylinder  contains  water  which  is 


Semi-Automatic   Valve  in    Pipe   Leading   to  Whistle  and    Fire 

-■•■'■■'■-■    i,,"-'-'  r'  -.:  "■  .^-j"  ■'■■        Control. 

entrapped  from  the  boiler,  and  since  there  is  no  opportunity  for 
circulation,  it  becomes  cool  by  radiation  and  is  held  in  place  by 
the  pressure  in  the  boiler  up  to  the  time  the  level  drops  below 
the  opening  to  the  apparatus.  When  this  occurs  the  water  is  re- 
placed by  steam,  which  can  circulate  through  the  passages  pro- 


point  and  the  operation  of  the  locomotive  be  continued  without 
loss  of  time.  This  semi-automatic  valve  remains  closed  until  the 
control  valve  of  the  alarm  is  seated  by  its  spring,  which  will  not 
occur  until  the  space  around  the  mercury  is  filled  with  water 
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Section    of    Automatic    Low    Water    Alarm    and    Fire    Control 

Apparatus. 

and  cooled  down.  When  the  steam  pressure  on  the  semi-auto- 
matic valve  is  then  released  through  the  leakage  port,  the  spring 
raises  the  valve  from  its  seat  and  puts  the  whole  apparatus  into 
its  original  condition  ready  for  service. 


SMam 


Application   of    Low   Water   Alarm. 


vided  for  the  purpose,  and  the  increase  in  temperature  expands 
the  mercury,  forcing  up  the  piston  and  raising  the  steam  valve, 
thus  allowing  the  steam  to  pass  to  a  whistle  and  to  a  valve  on 
the  oil  supply  line  in  case  of  oil-burning  locomotives,  or  for  open- 
ing blow-off  valve  for  spraying  the  fire  in  case  of  a  coal- 
burning  engine.  The  whistle  will  continue  to  blow  and  the  spray 
continue  over  the  fire  as  long  as  there  is  any  steam  in  the  boiler, 
unless  the  semi-automatic  valve,  which  is  shown  in  detail  in  one 
of  the  illustrations  is  closed.  When  this  is  done  the  flow  of  steam 
«s  shut  off  and  the  water  level  can  be  brought  up  to  the  proper 


Locomotive  Fuel  Oil  ix  Russia. — Nearly  one-fourth  by 
weight  of  the  locomotive  fuel  used  in  Russia  in  1908  was  petro- 
leum or  petroleum  residuum.  A  ton  of  petroleum  costs  as  much 
as  2.55  tons  of  coal,  and  in  Asia  it  serves  for  a  little  less  than 
twice  as  many  miles,  but  in  Europe  for  only  64  per  cent,  more, 
perhaps  owing  to  a  greater  use  of  residuum  in  Europe.  Sixty- 
nine  units  of  petroleum  are  said  to  be  equivalent  to  110  of  Eng- 
lish coal,  and  to  273  of  a  coal  produced  in  Eastern  Siberia. 
The  cost  of  locomotive  fuel  in  1908  was  14.78  per  cent,  of  the 
total    working   expenses   of   the    Russian   railways. 
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The  regulation  of  the  railways  by  means  of  administrative 
bodies  divides  itself  naturally  into  two  general  classes.  The  one 
has  to  do  with  that  feature  of  the  regulation  in  which  is  in- 
volved a  conformity  with  the  law  as  interpreted  by  the  courts, 
and  the  other  with  the  administration  of  the  physical  and  as  dis- 
tinguished from  the  legal.  The  first  of  these  has  to  do  mainly 
with  the  prevention  of  discriminations  and  other  abuses,  while 
the  second  touches  the  railways  in  the  matters  of  every-day  life, 
and  the  influence  extends  down  into  every  portion  of  the  service. 
As  the  speaker  is  not  a  lawyer,  it  is  not  his  purpose  to  cover 
more  than  one  phase  of  the  subject  wherein  the  engineer  has 
been  useful  in  shaping  the  details  of  legislation. 

The  laws  which  regulate  the  various  functions  of  the  railways 
are  administered  mainly  under  the  control  and  direction  of  the 
Interstate  ■  Commerce  Commission.  Many  of  these  require  elab- 
orate codes  of  rules  and  explanations  for  their  proper  under- 
standing and  administration,  and  the  inquiry  naturally  arises  as 
to  how  these  rules  and  instructions  which  have  to  do  with  tech- 
nical details  were  originally  derived.  Surely  it  would  be  difficult 
to  find  a  department  of  the  government  dealing  with  more 
diverse  subjects  and  on  which  there  must  be  a  multitude  of 
questions  arising  from  the  various  subjects  covered  by  the  regu- 
lation which  the  commission  is  empowered  to  direct.  One 
might  expect  to  find  a  very  competent  staff  of  legal,  account- 
ing and  engineering  talent  in  connection  with  such  a  depart- 
ment of  the  government,  and  there  may  be,  but  the  mechanical 
engineer  is  not  strongly  in  evidence. 

It  is  self-evident  that  without  the  expenditure  of  great  sums 
of  money  and  a  great  deal  of  time  the  government  cannot  obtain 
the  services  of  a  body  of  experts  which  can  compare  in  ability 
with  those  already  in  the  service  of  the  railways ;  and,  second, 
that  even  if  they  could  obtain  such  a  body  of  experts,  to  bring 
these  men  to  the  point  which  has  been  reached  by  the  railways' 
through  so  many  years,  would  take  another  long  period.  As  a 
result,  it  becomes  peculiarly  an  act  of  good  citizenship  on  the 
part  of  the  railways  to  place  their  expert  knowledge  at  the 
service   of  the  government. 

Some  two  years  ago  the  idea  was  advanced  that  inasmuch  as 
it  was  clearly  evident  that  public  policy  required  the  enacting 
of  laws  and  regulations  further  controlling  the  activities  of  the 
railways  it  might  be  well  if  the  men  engaged  in  the  practical 
operation  of  the  roads  would  interest  themselves  in  the  form 
which  the  statutes  proposed  to  be  enacted  should  take,  not  with 
a  view  to  necessarily  making  them  less  comprehensive,  but  with 
the  idea  that  the  intrusion  of  practical  thought  in  their  forma- 
tion might  result  in  their  being  workable  to  a  certain  degree. 
At  that  time  this  was  considered  a  very  radical  view ;  nor  was 
it  completely  formulated  in  the  first  instance.  This  policy 
developed  a  further  field  of  co-operation,  in  the  fact  that  under 
most  of  the  legislation  covering  physical  regulation  there  was  in- 
volved the  formulation  of  rules  and  standards  for  the  govern- 
ment of  the  carriers,  and  in  these  formulations  the  experience  of 
practical  men  would  be  just  as  valuable,  and  in  fact  more  so, 
than  in  the  consideration  of  the  primary  law  itself  upon  which 
the  regulations  were  based. 

Acting  on  this  theory,  during  the  Sixty-first  Congress  it  was 
the  policy  of  the  roads  whenever  any  bill  was  under  considera- 
tion relating  to  railway  operation  to  present  before  congressional 
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committees,  men  who  from  their  knowledge  and  experience  could 
tell  such  committees  exactly  what  the  proposed  legislation  meant 
and  what  the  effects  thereof  would  be.  There  is  no  question 
as  to  the  necessity  for  this  procedure.  As  an  illustration,  it  is 
a  matter  of  record  that  it  was  necessary  for  one  of  these  wit- 
nesses to  explain  to  a  committee  that  the  water  in  a  locomo- 
tive boiler  was  not  contained  in  the  tubes ;  and  to  this  co-opera- 
tion between  congressional  committees  and  witnesses  for  the 
railways  may  be  attributed  the  fact  that  such  legislation  affect- 
ing the  physical  operation  of  railways,  as  passed  the  Sixty-first 
Congress,  was  intelligent  and  of  a  character  that  it  was  possible 
to  enforce  without  testing  the  mattef  in  the  courts.  Under  some 
of  these  statutes  it  was  necessary  to  formulate  certain  standards 
and  rules,  notably  the  standards  of  United  States  safety  ap- 
pliances, and  the  rules  for  locomotive  boiler  inspection.  The 
first  of  these  was  under  consideration  before  any  of  the  others. 
There  was  serious  danger  that  the  United  States  safety  appliance 
standards  would  be  formulated  without  due  consideration  as  to 
practicability  and  difficulty  of  enforcement,  and  for  some  time 
there  was  very  serious  question  as  to  whether  any  co-operation 
or  assistance  from  the  railways  would  be  accepted  on  the  part 
of  those  responsible  for  the  formulation  of  such  standards. 
However,  after  this  principle  was  established  the  proceedings 
were  rapidly  conducted,  and  the  benefits  of  such  an  arrange- 
ment were  so  manifest  that  in  every  case  which  has  occurred 
since  that  time  not  only  has  this  co-operation  been  welcomed, ' 
but  in  many  cases  has  been  sought  by  the  representatives  of  the 
departments  of  the  government  charged  with  the  enforcement  of 
the  laws. 

United  States  safety  appliances  have  been  referred  to;  these 
are  the  ladders,  handholds,  sill  steps,  running  boards,  etc.,  on 
railway  cars  and  locomotives.  The  Master  Car  Builders'  Asso- 
ciation, a  representative  body,  had  for  years  illustrated  and 
described  consistent  arrangements  of  these  appliances  in  its  pro- 
ceedings as  standards,  and,  if  all  railways  had  fully  complied 
with  the  requirements  of  these  standards  on  their  rolling  stock 
it  is  not  likely  that  the  recent  legislation  on  that  subject  would 
have  been  enacted.  It  is  a  fact  that  the  standards  of  the 
M.  C.  B  Association  are  not  obligatory  on  the  railways,  but  its 
practice  in  respect  to  the  safety  appliances  was  satisfactory  to 
the  Interstate  Commerce  Commission  for  many  years  as  com- 
plying with  the  law.  The  labor  organizations  engaged  in  rail 
way  transportation  developed  a  feeling  that  this  was  not  suf- 
ficient and  succeeded  in  persuading  congress  to  pass  an  act  direct- 
ing the  Interstate  Commerce  Commission  to  prescribe  the  num- 
ber, dimensions,  location  and  manner  of  application  of  these 
various  appliances,  so  that  they  would  be  uniform  as  nearly  as 
possible  on  all  cars. 

The  standards  were  to  apply  on  all  cars  built  after  July  1,  1911, 
and  the  commission  was  authorized  to  name  the  time  limits  in 
which  equipment  built  before  that  date  should  be  changed  to  com- 
ply. The  latter  equipment,  including  about  two  and  one-half  mil- 
lions of  freight  cars,  was  by  far  the  most  important  feature,  as 
it  would  be  comparatively  easy  to  change  drawings  and  specifi- 
cations for  new  equipment  not  yet  built.  To  go  over  every  old 
car  and  make  the  necessary  changes  to  comply  with  a  set  of 
rather  rigid  requirements  involved  enormous  expense,  both  direct 
and  indirect.  The  secretary  of  the  Interstate  Commerce  Cora- 
mission  asked  for  a  committee  from  the  railways  to  assist  in 
compiling  the  proposed  standards  for  new  cars,  and  when  this 
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'•work  was  done  the  Interstate  Commerce  Commission  had  a  hear- 

-■  ■:  ing  at  which  these  proposed   standards  were  submitted  in  the 

usual  form  with  opportunity  for  argument. 

The  railways  present  by  their  representatives  at  once  took  the 

-ground  that  the  matter  was  not  in  shape  for  a  hearing  and  final 

;.  ,    determination ;  that  while  they  could  comply  with   the  require- 

,;■  ments  on  new  cars,  that  the  rigidity  of  the  standards  should  be 

■  modified,    variations   allowed,    and    that    liberal    time    should    be 
■  granted  for  changing  the  older  cars.    Some  little  time  was  taken 

;.    '   in  discussing  the  details,  but  it  all  proved  that  the  position  of  the 
railways  was  correct  and  the  hearing  was  adjourned  to  permit  of 
''    a  conference  committee  handling  of  the  matter.     This  committee 
■     consisted  of  fifteen  members,  five  railway  mechanical  men,  five 
/■.   Interstate   Commerce   Commission   inspectors  and  five  labor  or- 
ganization chiefs,  representing  the  locomotive  engineers,  firemen, 
•  conductors,   trainmen    and    switchmen.     The    conference    lasted 
several  days  with  much  argument  and  mutual  concession  and  set- 
•       tied  the  matter  entirely  save  two  or  three  points  on  which  no 
•:  agreement  could  be  reached.     These  and  the  agreed  points,  to- 
'  »      gether    with  the    respective    arguments,  were    submitted    to    the 
'Interstate  Commerce   Commission  in  a  second  hearing,  and  an 
^;,  order  was  issued  under  which  the  railways  are  now  working. 
/.  The  labor  organizations   were  also  not   satisfied   with   the   in- 

.\    spections    of   locomotive    boilers,    as    made   by   the    railways ;    at 
:•.,'-.!  least  they  apparently  could  not  understand  why  the  engine  crews 
'"\:':  were  generally  blamed  in  case  of  boiler  explosions,  and  they  de- 
'.'  termined  to  have  a  federal  boiler  inspection  law.     Several  bills 
>,      were  introduced  in  Congress,  but  by  intelligent  presentation  of 
;/    information  and  records  of  the  roads'  methods  of  inspection  and 
.  .;    tests  at  the  committee  hearings  the  more  radical  and  unreason- 
v    able  bills  were  successfully  opposed.     It   was,  however,  recog- 
■/     nized  by  the  railways  that  they  could  not  consistently  oppose 
reasonable  regulation  in  the  matter,  and  conferences  were  held 
'    ■'  with  those  interested  to  determine  the  essentials  of  a  reason- 
able boiler  inspection  law.     The  Master  Mechanics'  Association 
'  had  reported  a  set  of  minimum  rules  applying  generally  to  all 
locomotives  based  on  general  practice.     These  were  considered 
:'.[   together  with  methods  of  administration,  force   and  the  scope  of 
their    duties,  etc.,   and   the   present  law    was    framed  to   include 
:  ■  these  considerations  and  was  not  opposed  by  the  railways. 

The  law  provided  that  the  Interstate  Commerce  Commission 

.; .  ;'  should  formulate  and  issue  the  rules  under  which  the  railways 

•-■.should  inspect,  test    and  report  their  boilers.     The  five  railway 

l^       mechanical  men  who  had  conducted  the  safety  appliance  negotia- 

:   •   tions  met  with  the  boiler  inspectors  of  the  commission  and  the 

>"   labor  organization  representatives  and  agreed  to  the  code  of  rules 

.'   '.  which  by  order  of  the  commission  now  regulates  our  boiler  in- 

:'■■:'  spection.  v^^;  ;     .   ''   ,, 

"  ".  I  will  not  weary  you  wit^  the  detail  of  all  the  routine  neces- 
:;J/  sary  in  those  negotiations;  of  the  calling  of  a  general  meeting  of 
.the  railways  to  settle  preliminaries,  of  the  authorizing  of  the 
.:  conference  committee  to  represent  all  the  roads,  of  the  reporting 
'•  ;  to  the  general  meeting  for  approval  of  the  results  reached  in 
y  :  conference  before  they  are  submitted  to  the  commission,  and  the 

■  '    final  discharge  of  the  conference  committee,  so  far  as  that  sub- 
-:''--'  ject  is  concerned  after  the  commission's  order  has  been  issued. 

Recently   the   post   office    department   asked    for  a   conference 
■ ,  ■  with   the  roads  in   regard  to  formulating  specifications  for  the 
/.'  construction  of  steel  full  postal  cars  and  for  the  uniform  arrange- 
ment of  the  equipment  of  both  full  postal  and  apartment  cars. 
•     The  matter  was  taken  up  by  a  general  meeting  of  the  roads  who 
'•      again  authorized  the  conference  committee  of  mechanical  officers, 
;  reinforced   by  a   couple   of   mail    traffic   managers,  to    represent 
;  ;     them,  which  they  did,  first  ascertaining  the  scope  and  extent  of 
,      the  general  features  desired  to  be  covered.    The  committee,  as- 
•'.  sisted  by  the  engineers  of  the  car  building  companies,  who  cheer- 
fully gave  of  their  experience  and  knowledge,  then  formulated 
a  specification  for  steel  full  postal  cars.     After  the  specification 
■    V  was  completed  and  unanimously  concurred  in  by  all  members  of 
.  :'  the  committee  and  by  the  assisting  engineers  of  the  car  build- 


ers, it  was  referred  to  and  approved  by  a  general  meeting  of  the 
railways.  It  was  then  submitted  to  the  committee  of  the  post 
office  department  and  thoroughly  discussed  in  an  extended  con- 
ference. It  will  doubtless  take  some  little  time  to  entirely  settle 
the  matter,  as  the  specification  is  very  complete  and  voluminous. 
The  post  office  department  committee  found  it  rather  difficult  to 
understand  and  assimilate  the  engineering  portions  of  the  speci- 
fication relating  more  particularly  to  the  strength  of  the  struc- 
ture, as  section  moduli  was  a  term  not  ordinarily  used  in  post 
office  transactions.  They  were  surprised  that  we  could  not  give 
them  direct  comparisons  of  the  strength  of  wooden  and  steel  cars 
and  had  hoped  that  we  could  help  them  to  arrive  at  a  single 
standard  of  design.  The  specification  was  printed  in  the  De- 
cember issue  of  the  Aiiierican  Engineer,  page  490,  and  in  the 
November  24  issue  of  the  Raikvay  Age  Gazette,  pages  1049 
to   1051. 

The  work  of  the  committee  had  to  include  several  important 
considerations.  First,  the  post  office  department  had  accepted 
several  designs  of  steel  postal  cars,  none  of  which  had  been 
demonstrated  as  a  failure.  Hence,  it  was  obvious  that  the  speci- 
fication should  be  broad  enough  to  include  all  of  the  designs. 

Second,  the  specification,  in  order  to  be  authoritative,  should 
have  the  approval  of  all  the  designers  of  the  various  types  in- 
cluded, and  also  of  the  users  of  the  cars  who  by  experience  in 
handling  and  maintaining  them  could  judge  of  their  suitability 
to  the  service  and  the  general  results  of  the  designs  in  normal 
operation  as  well  as  in  repairs  and  wrecks.  We  were  fortunate 
in  having  the  unanimous  approval  of  all  the  engineers  and  of  the 
railways  back  of  our  specification. 

Third,  due  regard  must  be  paid  to  the  evolution  of  steel  car 
construction  in  the  future,  and  the  form  of  the  specification 
should  not  be  such  as  to  bar  progress  in  design  and  improve- 
ment in  materials. 

Fourth,  Congress  may  pass  one  of  the  several  steel  passenger 
car  bills  that  have  been  introduced,  and  doubtless  the  postal  car 
specification  would  be  studied  as  to  its  application  to  other  types 
of  steel  passenger  equipment  cars. 

It  is  admitted  that  as  the  postal  car  is  generally  placed  next 
to  the  engine  it  is  in  a  place  of  greater  hazard  than  are  other 
cars  in  the  train  in  the  case  of  a  head-end  collision,  and  we 
agreed  to  furnish  a  greater  measure  of  strength  in  the  end  fram- 
ing to  minimize  the  danger  of  telescoping.  Aside  from  this, 
however,  we  do  not  feel  that  the  structure  of  a  postal  car  should 
necessarily  be  stronger  than  that  of  other  types  of  cars  and  the 
best  results  can  be  obtained  by  having  consistent  strength 
throughout  the  train. 

The  public  has  gained  some  very  erroneous  opinion  about  the 
strength  of  steel  cars.  If  they  were  in  fact  so  strong  as  to  resist 
deformation  in  a  severe  wreck  it  must  be  apparent  that  they 
would  pass  the  shock  along  to  the  contents  of  the  cars,  human 
and  otherwise,  in  dissipating  the  stored  energy.  It  has  been 
amply  demonstrated  by  experience  in  several  wrecks  that  the 
amount  of  damage  and  injury  is  greatly  lessened  by  providing  a 
yielding  resistance  in  the  end  of  the  car,  such  as  the  folding  up 
of  the  vestibule  or  platform  or  partial  failure  of  the  end  con- 
struction. If  these  parts  are  so  strong  as  to  resist  failure,  the 
shock  will  be  transmitted  until  it  is  dissipated  at  a  greater  risk 
to  life  and  the  contents  of  the  cars. 

The  principal  advantages  of  steel  passenger  car  construction 
are  the  absence  of  splintering  and  less  danger  of  fire  from  exter- 
nal causes  in  case  of  wreck.  Danger  has  been  feared  when  both 
wooden  and  steel  cars  are  used  together  in  trains,  but  a  wooden 
sleeper  has  been  known  to  telescope  a  steel  sleeper,  and  a  prom- 
inent lumber  association  has  spread  broadcast  photographs  show- 
ing how  well  a  wooden  dining  car  in  an  otherwise  steel  train 
had  withstood  injury  in  a  severe  wreck.  The  truth  is  that 
wreck  conditions  are  seldom  so  similar  as  to  permit  direct  com- 
parison, and,  while  the  wooden  cars  are  the  result  of  an  evolu- 
tion covering  several  decades,  the  steel  car  is  of  very  recent 
origin,    and,    that    we   can    reasonably   expect    improvements    in 
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design,  reduction  in  weight,  and  cost  as  has  been  the  case  in  de- 
velopment generally  of  equipment,  machinery  and  other  struc- 
tures. 

The  postal  car  specification  provides  that  the  underframe  is 
to  be  calculated  on  an  assumed  end  shock  equivalent  to  400,000 
lbs.  static  load,  which  will  take  care  of  very  heavy  switching 
and  service  conditions,  but  not  of  extreme  collision  shocks,  which 
should  be  dissipated  by  end  failure.  Thus  it  will  be  seen  that  the 
duties  of  the  conference  committee  have  been  so  varied  as  to 
require  a  considerable  range  of  practical  information  as  well  as 
technical  and  engineering  knowledge.  The  handling  of  these 
questions  in  the  conferences  required  skill  in  debate  and  argu- 
ment suited  to  the  caliber  and  character  of  the  people  with  whom 
issue  is  raised. 

As  the  conference  committee  represented  all  of  the  railways, 
the  members  must  of  necessity  take  the  broad  view  and  not  just 
that  of  their  own  little  or  big  road,  as  the  case  might  be.  The 
personnel  of  the  committee  included  the  highest  officers  in  the 
mechanical  departments  of  such  railway  systems  as  would 
practically  represent  all  sections  of  the  country,  and  while  the 
time  necessarily  devoted  to  these  protracted  conferences  was  a 
heavy  tax,  both  on  the  individual  and  to  his  company,  yet  the 
results  obtained  have  been  so  satisfactory  as  to  justify  the  ex- 
penditure of  time  and  the  methods  employed. 

It  cannot  be  too  strongly  emphasized  that  the  amount  of  work 


That  this  co-operation  has  been  willingly  afforded  is  clear  evi- 
dence of  the  desire  of  the  railway  corporation  to  contribute  to 
the  success  of  the  governmental  agencies  upon  their  adminis- 
trative side,  and  in  this  respect  the  railways,  which  have  been 
a  mark  for  every  petty  politician  for  so  many  years,  have  demon- 
strated the  appreciation  on  the  part  of  their  officers  of  their 
duties  as  "citizens  of  no  small  country."     .,  ,      .     .     .- 


IMPROVEMENTS  IN  THE  STREET  STOKER 


When  the  Street  locomotive  stoker  was  first  designed  it 
was  the  desire  of  its  inventor  to  eliminate  as  far  as  possible 
the  phj'sical  efforts  of  the  firemen,  and  the  original  concep- 
tion included  a  method  for  automatically  transferring  the 
coal  from  the  tender  to  the  elevator.  The  necessitj'  of  using 
the  ordinary  run  of  mine  coal,  however,  made  it  impossible 
to  fully  carry  out  this  idea  and  until  such  time  as  crushed 
coal  could  be  furnished  on  the  locomotive,  it  was  decided 
to  install  the  crusher  which  has  formed  a  part  of  this  ap- 
pliance.* While  the  labor  involved  in  placing  the  coal  in  the 
crusher  is  very  light,  this  arrangement  does  not  fulfill  the 
ideas  of  the  inventor  and  was  looked  upon  as  a  temporary 
expedient  to  be  used  until  the  time  arrived  when  there  would 
be    sufficient   stokers    in    operation    to   make   the    preparation 


Street   Locomotive  Stoker  of  the  Screw  Conveyor  Type. 


committed  to  the  various  governmental  agencies  through  legis- 
lation is  vastly  in  excess  of  the  capacity  of  the  present  organ- 
ization of  such  agencies  to  perform  satisfactorily.  The  ad- 
ministration of  such  vast  interests,  which  should  be  committed 
to  men  of  first  rate  ability  in  some  cases,  and  in  others  to 
men  of  thorough  technical  equipment,  is  left  to  the  tender 
mercies  of  men  who,  however  well  meaning,  have  not  the  equip- 
ment necessary  for  the  effective  administration  of  their  offices, 
nor  under  the  conditions  with  regard  to  compensation  which 
now  exist  can  these  agencies  hope  to  secure  men  of  the  type 
desired.  Under  these  circumstances,  the  cordial  co-operation  of 
the  railway  administrations  is  practically  essential  to  prevent 
utter  demoralization  in  the  transportation  industry. 


of  the  coal  at  the  chutes  advisable.  Locomotive  stokers  are 
now  becoming  more  common  and  Mr.  Street  has  perfected 
a  conveyor  for  use  where  suitable  coal  can  be  obtained 
which  does  away  with  the  separate  engine  and  the  crusher 
on  the  tender,  as  well  as  making  it  possible  to  reduce  to 
some  extent  the  size  and  weight  of  the  stoker  proper  and 
also  placing  the  lower  hopper  of  the  elevator  more  con- 
venient for  inspection.  .  - .  .; 
This  new  conveyor  is  of  the  screw  type,  the  screw  being 
located  in  a  heavy  sheet  iron  trough  which  extends  back 
from  the  locomotive  underneath  the  floor  of  the  tender,  as 


•Illustrated   and   described   in   the   American   Engineer,  June,    1911,   page 

232,  and  in  the  Railway  Age  Cacette,  May  26,   1911.  ,,.'.-, 
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19  shown  in  the  illustration.  This  trough  is  pivoted  on  a 
strong  pin  attached  to  the  lower  hopper  of  the  elevator  cas- 
ing and  rests  on  a  wrought  iron  support  bolted  to  the  floor 
of  the  tender.  A  universal  joint  is  provided  for  driving  the 
screw,  making  the  whole  apparatus  flexible  to  accommodate 
the  different  relative  positions  of  the  locomotive  and  tender. 
Over  the  trough  is  a  screen  made  of  J4  ir>-  wire,  and  having 
a  2  in.  square  mesh,  which  is  secured  in  the  floor  of  the 
tender  and  is  covered  by  sliding  plates  10  in.  x  12  in.  in  size, 
so  arranged  that  any  one  of  them  may  be  opened  as  desired 


:    ,    .  .     Discharge   Pipe  Screen;   Street   Locomotive  Stoker. 

and  required  by  the  position  of  the  coal.  The  screen  is  not 
rigidly  fastened  to  the  floor  and  an  agitator  is  provided  which 
keeps  it  in  motion  when  the  locomotive  is  running  and  thus 
prevents  the  coal  from  bridging  and  clogging  up. 

The  conveyor  is  driven  through  a  sprocket  wheel  mounted 
on  an  extension  of  a  shaft  carrying  the  guide  wheel  for  the 
elevator  bucket  chain.  This  sprocket  drives  through  a  gear 
box  which  permits  tiiree  different  speeds  of  the  conveyor. 
The  elevator  engine  is  operated  at  a  constant  speed  at  all 
times.  The  handle  from  the  gear  box  is  located  at  one  side 
of  the  fireman's  seat  and  enables  him  to  change  tiie  speed 
of    the    cnnvcvor    and    tlieretnre    llie    amount    of    c^al    fed    into 


Front  View  of  Elevator  Engine,  Sprocket  Wtieel  Casing,   Discliarge 
Pipe,   Returo    Bend,   Controller  and    Controller   Cam. 

the  feed  box  without  leaving  liis  seat.  Motion  is  transmit- 
ted from  the  gear  box  to  the  conveyor  by  a  link  chain  and 
a  pair  of  sprocket  wheels. 

Reference  to  the  accompanying  illustration  and  to  the 
previous  description  of  the  stoker  will  show  that  it  has  been 
possible  to  locate  the  lower  hopper  very  much  higher;  in 
fact,  to  place  it  above  the  frames  and  just  under  the  cab 
floor,  which  reduces  the  length  of  the  elevator  and  the 
weight  of  the  whole  apparatus,  as  well  as  permitting  a  ready 
inspection  of  the  hopper  by  removing  a  section  of  the  cab 
floor  while  the  locomotive  is  in  operation.  Movable  slides 
have   been   provided   in   the   hopper   for   this   purpose   and   a 


steam  jet  is  fitted  for  thawing  it  out  in  case  of  freezing. 
When  taking  coal  the  plates  over  the  conveyor  hopper  are 
closed,  covering  the  entire  space;  when  ready  to  start  the 
stoker  the  front  plate  is  slid  forward  uncovering  an  opening 
and  allowing  the  coal  to  slide  down  into  the  conveyor  until 
the  slope  will  deliver  no  more;  the  second  plate  is  then 
drawn  forward  and  the  others  in  rotation  as  the  supply  of 
coal  is  diminished.  At  no  time  is  there  an  opening  to  the 
conve\or  greater  than  10  in.  x  12  in.,  which  prevents  it  from 
becoming  overloaded  and  clogged.        ;-'•...  '        : 

Attention  was  directed  in  connection  witli  the  Street 
stoker  on  the  Chesapeake  &  Ohio  Mountain  type  locomotive 
(Ainerican  Engineer,  October,  1911,  page  381),  to  a  new  de- 
sign of  distributor  consisting  of  a  circular  screen  in  the 
elevator  pipe  where  the  buckets  discharge  their  load.  At 
that  time  there  were  no  photographs  available  showing  this 
screen  and  its  operation.  It  is  now  illustrated  herewith. 
This  screen  has  four  different  sizes  of  openings^and  may  ]>e 
revolved  to  bring  any  one  of  these  sides  into  operation  the 
coal  passing  through  the  screen  being  carried  only  to  the 
distributor  which  feeds  the  back  part  of  the  firebox.  Such 
coal  as  docs  not  pass  through  the  opening  at  the  bottom  of 
the  screen  will  be  distributed  to  the  two  side  distributors 
feeding  the  forward  parts  of  the  firebox.  The  distribution 
between  these  two  is  controlled  by  a  hinged  plate  capable  of 
adjustment  by  hand,  so  arranged  that  the  rolling  of  tlie  en- 
gine or  inclination  of  the  track  does  not  affect  its  operation. 


,  NEW  FORGED  TWIST  DRILL 

.\  high  speed  forged  drill  which  has  siiown  remarkable  re- 
sults in  practical  service  has  been  developed  after  a  long  perioa 
of  experiment  by  Jos.  T.  Ryerson  &  Son,  Chicago.  Starting 
with  the  plain  flat  drill,  used  principally  for  rail  drilling,  this 
company  has  gradually  developed  the  forged  drill  up  to  the 
present  product,  which  it  is  believed  fulfills  all  requirements, 
both  as  regards  capacity  and  durability.  The  drill  has  the  same 
general  shape  and  cross  section  as  the  milled  drill  now  generally 
in  use,  but  differs  from  it  in  that  it  is  forged  complete.  It  is 
iK-lieved  that  considerable  drill  breakage  is  due  to  the  poor  qual- 
ity of  material  found  in  the  center  of  bar  stock  which,  after  the 
milling,    comprises     a    considerable    portion    of   the    drill.      The 


Solid    Forged   Twist    Drill. 

tDrj^ing  process  eliminates  all  chances  of  such  flaws,  besides  re- 
hning  and  improving  the  metal  and  retaining  the  continuity  of 
the  fibers.  So  far  as  appearance  and  general  shape  go,  it  is 
exactly  the  same  as  the  most  improved  form  of  milled  drill. 
It  has  a  cutting  lip  of  the  same  form  and  is  constructed  with 
the  same  clearance. 

Records  of  practical  service  with  these  drills  show  some  rather 
remarkable  results.  In  one  case,  6  13/16  in.  drills  bored  40,000 
holes  through  structural  beams  from  1  in.  to  2§-^  in.  in  thickness, 
and  were  still  in  good  condition.  In  another  case  a  2yi-in. 
drill  bored  three  holes  through  a  40-point  carbon  steel  block, 
which  was  8^4  i"-  thick,  in  7,  7,  and  6^  minutes  respectively. 
A  J4-in-  drill  made  600  holes  through  a  ^-in.  steel  bar  without 
sharpening ;  the  ordinary  twist  drills  would  have  required 
sharpening  after  50  holes.  A  number  of  users  report  that  they 
have  attempted  to  break  the  drill  in  use.  but  have  found  that 
its  capacity  was  beyond  that  of  their  drilling  machines. 


Repair  Shop  Improvements  at  Buffalo 

*  .    :       V    An  Account  of  the  Improvements  That  Have  Been  Made  in  the  Arrange-    fv:.'":^^ 
:-     >  i^^--^ ;    ment  and  Equipment  of  the  Pennsylvania  Shops  at  Buffalo,  N.  Y.     Awarded    r.yv  • 
"■;:-y  ■:;''\^/-'r.     the  Second  Prize  in  the  Competition  on  Shop  Improvements   During   1911.       '^;    - 


Ground  was  broken  for  a  new  power  house  at  the  Buffalo 
shops  of  the  Pennsylvania  Railroad  in  November,  1910.  This 
was  the  beginning  of  improvements  that  have  continued  ever 
since  and  are  not  yet  entirely  completed.  The  general  grouping 
of  the  buildings  and  tracks  prior  to  the  changes  is  shown   in 


was  the  necessity  of  crossing  the  Erie  Railroad  at  this  point. 
Most  of  this  delay  is  eliminated  by  having  better  outgoing  track 
facilities. 

When  the  old  sand  house  was  located,  as  in  fig.  1,  it  was  neces- 
sary in  order  to  sand  engines  coming  in  on  the  ash  pit,  to  move 


Fig.  1 — Old  Arrangement  of  the  Buffalo  Shops;   Pennsylvania    Railroad. 


Fig.  1.  Tile  arrangement  in  Fig.  2  shows  them  as  they  are 
now.  A  conservative  estimate  of  the  increase  in  general  efficiency 
fif  the  plant  due  to  these  changes  has  been  placed  at  30  per  cent. 
It  will  be  noted  in  Fig.  2  that  the  ground  formerly  occupied  by 
tlie  old  machine  shop  and  planing  mill  is  now  used  for  storage 


them  down  to  switch  B  and  then  back  along  the  track,  an  oppos- 
ing movement,  to  reach  the  sand  house.  This  arrangement  not 
only  caused  great  loss  of  time  to  the  engines,  but  also  blocked 
the  way  of  engines  coming  in  on  ash  pit  N.  The  new  locatoin 
of  the  sand  house  is  the  logical  one  and  the  best  practical  solu- 


Fig.  2 — New  Arrangement  of  the  Pennsylvania  Shops  at  Buffalo,  N 


tracks,  which  provide  room  for  40  engines,  as  compared  to  15 
in  the  old  arrangement.  Further,  in  the  old  plan  there  were 
fewer  facilities  for  engines  leaving  the  storage  yard  or  for  those 
coming  out  of  the  engine  house,  it  being  necessary  to  take  all  of 
them  out  over  track  A  to  reach  the  main  track.  Another  bad 
feature  of  the  previous  arrangement  and  a  cause  of  much  delay 


tion  of  the  problem.  It  is  of  modern  construction  and  has  a 
steam-drying  system  instead  of  using  a  coal  stove,  which  was 
always  an  element  of  danger.  The  sand,  after  being  dried,  is 
forced  by  compressed  air  into  the  bins  overhead;  from  there  it 
runs  by  gravity  to  the  sand  box  of  the  engine.  Another  improve- 
ment was  made  by  raising  the  coal  chutes  some  2  ft.  higher  to 
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is  shown  in  the  inustration.  This  trough  is  pivoted  on  a 
^tro^,cr  pill  attachtd  to  tlic  lower  lioppi-r  of  tlic  elevator  cas- 
iuLT  and  rests  on  a  wron.uht  iron  support  l)ohed  to  the  tloor 
ui  the  tender.  A  univer-al  joint  i^  i>roviiled  for  drivini:^  the 
screw,  niakint:  tlu-  wiiole  apparatns  tlexihle  to  aceoniniodatc 
the  ditl'ereiit  relative  po.-itions  of  t!ie  ioeoinotive  and  tender. 
Over  the  trouirh  is  a  screen  made  of  '  ;  in.  wire,  ami  having 
a  2  in.  scjnare  tnesli.  which  is  >ecnred  in  the  lloor  of  the 
tender  and  i^  coAcred  hy  sliding  ])lates  10  in.  \  \2  in.  in  size, 
so  arraiiL^cfl   that  any  one  of  tluni  m.iy   he  o|uiud  a-  iK-ired 


Discharge   Pipe  Screen:   Street    Locomotive   Stoker. 

ami  re<|nired  hy  ilu  po.,iti..ii  i,i"  ilu-  coal.  I'lir  >creen  i»  ni>t 
ri.<_'i(H\  fa-tetud  to  the  lloor  ami  .in  aLiitator  is  pro\  ided  which 
keip>  ii  in  motion  wli.n  tin-  l<>comoli\i-  i-  rumunt;  and  tints 
prevent*    the   coal    from    hriduim:-    and    ct.i'.^-iii-    up 

ilu-  coti\(\..r  i-  •lri\rii  ihroui^h  .i  -pr^ukit  wluel  ni^-unted 
oil  an  e\iin>ion  ..f  a  -liafi  ciirrviny  ili''  '-inide  wlnil  for  the 
elivittor  hiickei  chain.  Tlii-  -pri'cket  dn\e'«  iliri.in.:h  a  ,L;e;i;r 
\.«>\  vvliich  pirmn-  tiir»r  dit"fer>-i!i  >;n(-i-  of  tin-  Ciinvevof- 
Tin-  elevator  rnuiiie  i>  oper.attd  at  a  <-on-tant  >peid  at  all 
linie>.  The  liiindK-  from  the  L;ear  l>os  i»  jocaud  ai  one  ^iile 
of  the  lireifian-  >cal  and  eiiaMe*  him  to  chan^ie  the  -pei-d 
"f    the    conv,ev«r   ,,an<l    tiiereforr    ik.e    amount     of    i-.,;il     fi-i!    int.t 


Front   View  of   Elevator  Engine.  Sprocket   Wheel   Casing,   Discharge 
Pipe.    Return    Bend,    Controller    and    Controller    Cam. 

the  feed  lio\  witliont  k-.avinL;  lii-  -eat  .Motjiin  i-  Ir.m-mii- 
ti-d  from  the  -.'ear  ho.\  i..  tlu  comevor  h\  a  link  cliain  and 
a   pair  of   .^proeket    wlueU. 

Ueiereiice  to  the  acionii)an.v  iiil;  ilhi-iratio?i  ami  to  the 
I)revioii>  de-crii>tioii  ,,f  the  >toker  will  --liovv  that  it  has  heeii 
j)o>*ihle  to  locate-  tile  hivver  hopper  \  i  rv  iinich  higher:  in 
fact,  to  place  it  ahov  e  tlic  frame>  .md  .in>t  nmler  the  cah 
Moor,  which  rerhiC(.s  the  length  of  the  elevator  ami  the 
vveiuht  of  the  whole  ajiparatn-.  a*  well  a>«  pernnttin.i::  a  reaily 
inspection  of  the  ho|)per  h\-  reinov  ini.r  a  section  of  the  cah 
flonr  vvliile  the  hiconmtive  is  in  operation.  Movahle  slide.s 
have    heen    prov  ide<l    in    the    hopper    for    this    purpose    and    ;i 


-team  jet  is  titted  for  thawin,!.:  it  om  -in  ca-e  "i  freeziiiij. 
When  t.-ikin.u  coal  the  plates  over  the  c»>nveyor  hopper  are 
closed,  covirinu  the  entire  space:  when  ready  to  ^tart  the 
-toker  till-  front  plate  is  slid  forward  nncoverin,c:  an  opeiiini: 
and  allow  in;^  the  coal  to  slide  down  into  the  conveyor  nntil 
the  *lope  will  delivt-r  no  more;  the  -econd  plate  is  then 
drawn  forward  and  the  other>  in  rotati"n  a^  the  .-npply  oi 
coal  is  diininishe<l.  .\l  m>  tinii'  is  thiTe  an  I'peinn;.;'  to  tin' 
omvevor  i^reater  than  10  in.  \  \2  in.,  vvhicii  jinvint-  it  ironi 
hci'iiminu'   c  iv  I'vlo.'ided   ami   cloi;;ji'il.  '  ' 

Attention  wa-  directed  in  connection'  with  the  Street 
^toker  oil  the  L'he>ai)e.ike  vV  <  Miio  Monntain  type  hicomotivi 
i  .1  riinrai'  /;//,;,;;/. v.  (  >^-toher.  I'dl.  pa.i^e  3S1  i.  t.i  a  new  de- 
*iL;n  of  <li-itrihntor  consi^tini^  of  ,i  oircnlar  ^crei-n  in  tlu 
eli-vator  pipe  where  the  hiickets  di~char.u'e  their  load.  .\i 
that  time  tlnTe  were  no  pliotoLiraph-  availahle  -liowiin;-  tin- 
screen  and  it-  oper.ition.  It  i-  now  illit-trated  herewith. 
Ihi-  -ciiiii  ha-  foiif  <hl'fer«.'nt  -i/is  'if  <piienin,e:-  and  ni;i\-  he 
revi'hvcl  !••  hrin-  anv  ..m.'  of  tlu-e  >id<.s  into  operation  the 
loal  pa--in,u'  thronL;h  the  -crten  heim.;-  carried  only  to  the 
di-trihnior  which  l\cd-  the  hack  p.irt  '  f  the  I'lrchox.  Snch 
cal  a-  does  not  pa>-  thronLih  the  openiticr  at  the  hoitoiii  of 
ilie  -i-nH  n  will  Ik  di-i  lihiuid  to  tlu  I  >\  -  •  side  di-trihlttor- 
feediiiL;-  the  forvv.ird  pari-  of  the  iirel>"\.  idle  di-t rilmiioii 
hetweiii  the-i-  two  i-  controlleil  hv  a  hin.L;ed  pl.ite  cajiahle  oi 
adjn-tnieiit  l>v  hand,  so  arraiii^ed  that  the  roiliiiL.'^  of  tlu-  en 
yi.iie   ''r  inclination   of  the   track   iloes   not   ;if'fect   it-    o;nraiion 


NKW  I OKGI^I)  TWIST    DKII  I. 

A  hii.:h  -pe>  d  foruied  drill  which  h.i-  -ii.'Wn  rein.irk.ihle  re 
-;dt-  in  pr.'iciicd  ser\ice  li;i-  heen  devijopei'.  .iftir  .;  Iohl;  prrioo 
of  experiment  hy  j"-.  1.  l\_ver.-on  X  ."^"n.  C'hic.iyo.  .s^tatiinv 
with  tile  iilain  ll.it  drill,  used  princip:ill'.  for  rail  drilling,  tln- 
cotnp;iiiy  h;is  yracln.'iUv  di'v  eloped  the  fort;ed  ilrill  up  to  the 
pri -eiit  jirodiict.  which  it  is  ln'Iieved  fnhill-  .ill  rei|tiiremeiit-. 
h'lli  .1-  ri'L;ard-  cii'.icity  and  dnrahility,  I  lie  <lrin  ha-  the  -.inie 
•.jeiier.d  -li;ipe  ;ind  cross  -ectimi  as  the  inilleil  ihiil  now  ueiier.illv 
in  ii-e.  hnt  differs  froni  it  in  th.it  it  is  fori^ed  completi.  It  is 
'■iliivt.l  tli;it  coii-ider.iMi'  drill  Iire;ik;i;.;e  i-  dne  ti_>  the  poor  qn.il- 
ity  of  ni,iteri;il  fi'iiml  in  the  center  of  li;ir  -tock  which,  after  tlu' 
millin;^,    compri-i>     ;i    coiisitlirahle     portion    "i    tlic    drill.      Hie 


Solid    Fcrged    Twist    Drill. 

lori.^mu''  ]ir"ce---  elimin.ite-  all  chanci-s  of  -nch  ll.ivv<.  Ke-iiles  re- 
Jiniiii:;  and  improviii'..;  llie  iiiei.d  .iml  rit.iimnu  the  contimiitv  of 
ilie  iiher-.  ."»o  f.ir  as  .■ip|>r;tr.ince  ;in'l  i.:iner.d  sli;ipe  U".  it  i> 
exactly  the  s.iiiie  .'IS  i1k'  most  improved  form  of  milled  drill. 
Ii  ha-  a  iiittiiiu  lip  of  the  s.ime  form  and  i-  constructed  with 
I  he   -,iiiU'  cle.irance. 

Records  of  ](r;ictic;d  -ervice  with  the-c  ilrills  show  some  r.ither 
rem;irk;ihle  results.  In  one  c.i-e,  (>  1,^  1(»  in.  drills  l.oreil  -KUKK) 
holes  ihrotiyh  -tnictural  heams  from  1  in,  t"  J?,s  in.  m  tliickne-<, 
;md  were  -till  in  .yood  condition.  In  .inother  case  a  _".j-in. 
drill  hortd  three  holes  thronyh  ,i  40-ivoint  carhon  -teel  hloek. 
which  w;is  S-*4  in.  thick,  in  7.  7,  ;ind  0' ^  minutes  re-peciively. 
.\  '  I  in.  drill  made  <iOO  holes  through  a  u-in.  sti-el  har  without 
-h.irpeiiint:  :  the  onlinary  twist  drills  wonhl  have  reriuired 
-h.iriieiiin.u  .ifter  50  hole-.  .\  numhcr  of  n<ers  re[Kirt  that  they 
h:ive  attemjited  to  hre.ik  the  drill  in  use.  hut  liave  found  that 
its  cajLiciiv    vv.i-  hevoiid  that  of  tluir  drilliiiLr  m.'ichincs. 


;*    -^r  t.'"^'- 


.  v."^  ^.^^!tT^  * 


Repair  Shop  Improvements  at  Buffalo 

An  Account  of  the  Improvements  That  Have  Been  Made  in  the  Arranj<e- 
ment  and  l^quipment  of  the  Pennsylvania  Shops  at  Buffalo,  N.  ^  .  Awarded 
the  Second  Prize  in  the  Competition  on  Shop  Improvements    During    1911. 

("Iroiiiid    was   ])r(ik(.n    u<r   a    lU'w    ])ii\vt.r   lum-r    ai    tin-    DutYa.l'i  uas   the   iKxx'ssity   of  cri'>^iiiii   tiic    I'.ric   Uailri>ad   at    tlii-   i>'»ijit. 

Liiijis   of   tlic    IVniisylvania    Kailmad   in    XoMiiilifr,    l''l().      I'hi^  M.'^t  of  tlii>  delay  is  iliniiiiati-il  ii\   liaxiiit;  luttiT  otUfioint:  track 

was   the   be.uiiiniiiii   of   iiiipnivi'iiu'ius    tliat   have   o>iitiiuu-(l    ewr  farilitio. 

•  iiire  and  are  not  yet  entirely  comi)leted.      The  i^eneral  .uinujiiiis  AN'hen  tlic  old  sainl  Ii'ni>e  ua-  loeated.  as  in  liii.  1.  it  was  lu-oi'S- 

f   the    btiildinjis    ami    tracks    prior   to   the   ohaniies    i>    --hiiwii    in  saw  in  onUff  to  smd  en'^ines  oi>niinu   in  on  the  a-h  nit,  to  ni'Ac 


Fig.   1 — Old   Arrangement  of  the   Buffalo  Shops;    Pennsylvania    Railroad. 


iu.    1.       I  lie    .irranyenient    in    \\ii.    1   shows    them    a-    tiu\    are 
n'<\\.      \  e^n-ervative  estimate  of  the  inerease  in  general  ellieiene\ 
■  f  the  plant  dne  to  these  ehanues  has  been  iilaced  at  .^0  jier  cent, 
will  he  noted  in  V'\\x.  2  that  the  jironiid  formerly  oeenpied  by 


li 


le  I. Id  niaehine  sh<>p  and  planing  mill  is  now  used  for  storage 


ihiin  down  to  switch  H  and  then  baek  along  the  track,  an  oppo^- 
ing  movement,  to  reach  the  san<I  house.  This  arrangement  not 
onl\  c.insed  great  loss  of  time  t<»  the  engiiK-s.  Init  also  bloekol 
the  way  of  engines  coining  in  on  ash  pit  A.  1  lie  new  locaioin 
of  tile  sand  house  is  the  lojiical  one  ;tnd  the  Ix'st  practical  >oUi 


Fig.  2 — New  Arrangement  of  the  Pennsylvania  Shops  at  Buffalo.   N.  Y,     ,  .•    .^  ,  .  , ,; 

track-,   which  provi<le   room   for  40  engines,  as  compared   to   15  tion   of  the  problem.      It    i.^   of  modern   construction  and   has   a 

in   the   old   arrangement.     Further,   in  the   old  plan   there   were  steam-drying  system   instead  of  itsiii^j;  a   coal   sto\'e,   which   was 

iewer  facilities  for  engines  leaving  the  storage  yard  or  for  tlio>e  always  an  element  of  danger.     The  sand,  after  being  dried,  is 

coming  out  of  the  engine  house,  it  being  necessary  to  take  all  of  forced  by  compressed  air  into  the  bins  overhead:  from  there  it 

them  out  mer  track  ./  to  reach  the  main   track.     Another  bad  runs  by  gravity  to  the  sand  box  of  the  engine,     .\nother  improve- 

feature  "t  the  iireviou-  arrangement  ;ind  a  cause  of  much  delay  ment  was  made  by  rai-ing  the  coal  chutes  m tine  2  ft.  higher  to 

..     "':.■-"-''.■'•''':■;,-"■    '■':'■■■    V.;;  -   -•-:    ■-;/ ■'■-■■S''':-' '-^SS'}---:^::  :/ry'-:^'  ^' ,     ./'  ^-i/- -^CV-y-  /:■:,'■■■■-'..■  r ,   ■;   ■- 
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accommodate  the  larger  and  higher  types  of  locomotive  tenders. 
Coaling  is  now  done  in  half  the  time  that  was  formerly  required, 
the  increase  in  the  height  of  the  chutes  giving  a  more  rapid 
movement  to  the  coal. 

A  stand  pipe  is  shown  on  both  plans  at  C;  an  additional  one 
has  been  located  on  the  outgoing  track  at  D,  Fig.  2.     This  is  a 
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Fig.   3 — Arrangement   of   Power   House   Equipment. 

particularly  important  improvement  both  for  outgonig  engines 
and  also  for  yard  switching  engines  working  in  the  immediate 
vicinity.  Much  time  is  saved  by  not  having  to  go  back  to 
column  C  or  to  the  water  tank  E.  A  new  concrete  inspection  pit 
was  put  in  at  F ,  and  a  pneumatic  message  tube  has  been  installed 
between  the  engine  inspector's  office  and  the  office  of  the  engine 
house   foreman.     Inspection    reports   are  now   sent  to   the   fore- 


heating  surface,  3314  sq.  ft. ;  grate  area,  66  sq.  ft. ;  steam  pres- 
sure, 160  lbs. ;  size  of  firebox,  9  ft.  x  7  ft.  x  8  ft.  They  carry 
125  lbs.  pressure,  but  are  rated  at  160  lbs.  The  engine  room 
contains  two  air  compressors,  a  700  k.  w.  generator,  a  shop 
stationary  engine,  a  hot  water  heater,  a  fire  pump,  a  cold  water 
pump,  and  a  hot  water  feed  pump  for  the  boilers.  The  genera! 
arrangement  of  the  power  house  is  shown  in  Fig.  3.  Formerly 
the  large  stationary  engine,  one  of  the  air  compressors,  two 
small  generators  and  a  small  stationary  engine  were  groupel 
in  the  engine  room  of  the  old  machine  shop,  while  the  other  air 
compressor,  together  with  the  fire  pump  and  hot  water  pump, 
were  located  in  an  old  power  house  some  distance  away.  The 
cold  water  pump  was  placed  at  the  extreme  end  of  the  engine 
house.  The  collection  of  these  machines  under  one  roof  is  a 
decided  increase  in  efficiency. 

A  new  steel  water  tank  of  100,000  gals,  capacity  has  also  been 
erected  just  south  of  the  power  house,  its  height  giving  the 
water  at  the  several  stand  pipes  a  decided  increase  in  pressure. 
The  old  machine  shop  building  was  torn  down  completely,  and 
all  the  machinery  moved  into  the  building  which  was  formerly 
occupied  by  the  blacksmith  and  boiler  shops.  The  old  machine 
shop  building  had  been  added  to  and  enlarged  at  various  times 
as  the  increase  of  business  demanded,  but  it  was  of  such  an  odd 
shape  and  so  crowded  with  machines  that  the  work  was  always 
much  retarded.  The  problem  of  getting  sufficient  light  was 
always  a  difficult  one.  Men  cannot  work  to  advantage  in  a  poorly 
lighted  shop,  either  by  day  or  night,  to  say  nothing  of  the 
increased  hazard  in  handling  the  work  at  the  benches  and 
machines. 

It  was  found  that  the  blacksmith  and  boiler  shop  departments 
could  be  concentrated  at  one  end  of  the  building  G,  the  general 
arrangement  of  which  is  shown  in  Fig.  4.  This  gave  a  clear  floor 
space  of  106  ft.  x  43  ft.  for  the  machine  shop  and  furnished  an 
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Fig.  4 — Layout  of  IV^achlnes  in  iVIachine,  Biacksmith  and  Boiler  Sliops. 


man's  office  in  a  few  seconds,  thus  saving  the  time  it  took  the 
inspector  to  deliver  them. 

The  new  power  house  shown  in  Fig.  2  is  much  larger  than 
the  old  one,  and  in  it  are  installed  two  350  h.  p.  stationary 
boilers  of  the  Pennsylvania  standard,  which  replace  six  old  and 
worn-out  locomotive  boilers,  tremendous  coal  eaters,  and  using 
thousands  of  gallons  of  water  hourly,  and  yet  not  producing 
the  power  they  should.  Their  general  dimensions  are  as  follows : 
Diameter,  96  in. ;  314-3  in.  flues ;  internal  heating  surface  of 
flues,  3062.7  sq.  ft.;  heating  surface  of  firebox,  251.3  sq.  ft;  total 


opportunity  to  group  the  machines  logically  and  to  lay  out  the 
floor  space  to  the  best  advantage  for  handling  the  work.  An 
addition,  130  ft.  long  by  12  ft.  wide,  was  added  to  the  west  side 
of  the  building  to  take  care  of  part  of  the  car  wheel  machinery, 
the  foreman's  office,  a  long  work  bench  and  the  tool  room.  A 
wide  aisle  is  provided  through  the  center  of  the  shop  from  end 
to  end.  A  large  number  of  overhead  tracks  and  runways 
equipped  with  pneumatic  lifts,  besides  some  half  dozen  cranes, 
have  been  installed.  Part  of  this  overhead  system  pertaining  to 
the  handling  of  car  wheels  was  shown  in  the  Shop  Section  of 


^:^•^^  :r,   v 
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the  Railway  Age  Gazette,  December  1,  1911,  page  1136.  On  the 
same  side  of  the  building  as  the  new  addition,  a  sidewalk  12 
ft.  wide  was  built.  This  is  now  the  thoroughfare  connecting  the 
engine  house,  machine  shop  and  other  buildings  beyond,  and  is 
a  marked  improvement  over  the  former  narrow  walk.  It  facili- 
tates the  handling  and  trucking  of  material  to  and  from  the  store- 
house, machine  shop  and  engine  house,  an  important  detail  in 
the  interests  of  economy.  :  \  . 

Extending  out  from,  and  at  right  angles  to  this  board  walk  is 
a  series  of  tracks  for  the  storage  of  mounted  wheels  as  they 
are  rolled  out  of  door  H  finished  and  ready  for  the  cars  or 
engines.  There  are  13  tracks,  holding  117  pairs  of  wheels.  A 
four-wheel  truck  running  on  a  narrow  gage  track  is  located  at 
the  outer  ends  of  these  tracks.  The  floor  of  the  truck  is  so 
arranged  that  a  pair  of  wheels  may  be  rolled  on  it  from  the 
storage  tracks ;  the  wheels  are  kept  from  rolling  off  by  the 
flange  dropping  into  square  holes  in  the  floor  of  the  car.  The 
truck  wheels  run  on  roller  bearings,  so  it  is  an  easy  matter  to 
push  the  truck  along,  and  deliver  a  pair  of  wheels  to  the  engine 
house,  or  at  the  opposite  end  of  the  track  for  loading.  Further 
improvements  will  probably  include  a  loading  crane  at  the  load- 
ing track.  '  '\---'--::C:- '-.■':  ■:'f''^.'-'-/  ■  ■.''■  ;^- "■■><'■/  '^  v^' .-.'■■  ^■-' -  -  ■■'■'■■-  ■'. 

The  building  used  as  a  planing  mill  was  formerly  about  250 
ft.  long,  as  shown  in  Fig.  1.  About  75  ft.  of  this  was  torn  down 
and  the  balance  of  the  building  was  moved  some  six  hundred  feet 
to  the  new  location,  shown  in  Fig.  2.  A  new  roof  was  put  on, 
new  ends  were  put  in  and  a  new  floor  was  laid.  A  Westinghouse 
high  speed  automatic  engine  of  90  h.  p.  was  installed  to  furnish 
power.  Here  again  an  opportunity  was  presented  to  place  the 
machines  to  better  advantage  than  in  the  old  location,  and  the 
result  is  a  creditable  shop  in  which  everything  is  arranged  to 
handle  the  output  systematically  and  always  in  an  outgoing 
direction.  ..;.,;'■"     :.--r       '  •,  ■/   v.v  :•     i"-';;;. .:'  ;?>; 

The  blacksmith  and  boiler  shops  have  a  floor  space  of  60  ft.  x  43 
ft.,  the  arrangement  of  forges,  steam  hammers  and  other  tools 
being  shown  in  Fig.  4.  The  jib  crane  which  formerly  only 
served  the  punch  and  shear,  has  been  so  located  that  it  now 
reaches  one  end  of  the  oil  furnace,  one  of  the  forges,  the  steam 
hammer  and  both  ends  of  the  punch  and  shear,  thus  more  than 
doubling  its  usefulness  and  efficiency.  A  new  iron  rack  has  also 
been  installed  outside  of  the  building. 

New  offices  have  been  completed  for  the  foreman  of  the  car 
department  and  the  corps  of  clerks  in  a  more  central  location 
for  the  repair  yards,  mill  and  coach  shop.  There  is  also  a 
locker  room  for  the  workmen  in  this  building.  Another  improve- 
ment at  present  under  way  is  a  large  sanitary  washroom  and  rest 
room  for  the  engine  house  forces.  The  general  plan  of  improve- 
ment also  includes  the  placing  of  four  water  columns  to  be 
operated  from  a  steel  bridge  supported  on  concrete  piers ;  it  will 
be  located  just  south  of  the  shop  yards.  These  columns  will 
allow  four  locomotives  to  take  water  at  the  same  time.  :  ■ 


COACH  CLEANING.* 


Fusible  Plugs.— Pure  tin  makes  the  best  filling  for  the  fusible 
plugs  of  steam  boilers,  alloys  being  objectionable  because  those 
that  have  been  tried  for  the  purpose  appear  to  undergo  a  gradual 
change  when  exposed  continuously  to  heat,  so  that  their  melting 
points  do  not  remain  constant.  Four  closely  accordant  and  appar- 
ently quite  accurate  determinations  of  the  melting  point  of  tin 
have  been  made,  with  the  following  results: 


Sm^ 

Observers. 

Melting  Point. 

189:? 

Callendar   and   Griffiths... 

..231.7  deg.  C. 

1895 

Heycock    and    Xeville.... 

..231.9 

1900 

Reinders    

• '  •••>  •  '.,•  •^•*  •  • 

..232.0      yV'V- 

1903 

Kurnakow    and    Piiscliin.. 

..231.5 

"    ,  :  .       Average -.,».•  •• .  23 1 .8  deg.  C. 

This  corresponds  to  449.2  deg.  Fahr.  A  tin-filled  plug  will 
not  melt  out  from  the  natural  heat  of  the  steam  until  the  pressure 
of  the  steam  becomes  363.3  lbs.  per  sq.  in.     .      ;  -       •  .  '  ". 


BY  J.   H.  WHITTINGTON,  .  '  ,, 

Master  Painter,  Chicago  &  Alton.  Bloomington,  111.     V- 

Terminal  coach  cleaning  should  be  conducted  according  to  a 
fixed  system  in  order  to  insure  the  proper  sanitary  conditions. 
We  use  the  following  system  for  handling  the  different  classes  of 
this  work.  Class  A  should  be  made  at  the  end  of  each  trip.  Class 
B  should  be  done  when  the  car  is  too  dirty  to  await  cleaning 
under  Class  C,  which  is  a  general  cleaning  given  the  car  every 
three  months.  The  instructions  for  each  class  of  cleaning  accom- 
pany this  article.  Forms  are  used  in  making  the  monthly  reports 
which  show  the  total  number  of  cars  cleaned  in  each  class,  to- 
gether with  the  total  cost  per  car.  One  copy  is  sent  to  the  office 
of  the  superintendent  of  rolling  stock,  or  to  the  officer  who  con- 
trols the  car  cleaning  department,  and  one  copy  is  placed  on  file 
in  the  office  of  the  termjfial  foreman  making  the  report.  '.^  v  ;; 

When  the  car  receives  a  class  C  cleaning  the  place  and  date  are 
recorded  on  a  small  piece  of  cardboard,  which  is  inserted  in  a 
small  tin  slide  about  ll4  in-  wide  by  3  in.  long  located  at  some 
convenient  place  in  the  car.  If  the  car  has  received  a  class  C 
cleaning  before,  the  old  card  is  forwarded  to  headquarters  and 
a  new  one  is  put  in  its  place.  This  system  enables  the  office  of 
the  superintendent  of  rolling  stock  to  keep  a  close  check  on  the 
work.  It  makes  no  difference  on  what  part  of  the  system,  or  at 
which  terminal  a  car  may  be  when  this  class  C  cleaning  is  due 
Elach  foreman  must  watch  all  cars  to  see  that  the  three  months 
are  not  overrun,  and  he  must  perform  the  work  whether  he  has 
handled  the  car  before  or  not.  If  there  is  any  doubt  as  to  the 
location  of  a  car  when  the  class  C  cleaning  is  due,  the  superin- 
tendent of  car  service  can  locate  it.  The  following  rules  are  fol- 
lowed for  the  different  classes  of  cleaning: 

Class  A  Cleaning. — All  passenger  equipment  in  regular  service 
shall  be  thoroughly  cleaned  after  each  trip  at  such  points  as  have 
been  provided  with  the  necessary  facilities.  That  is,  they  shall 
be  given  a  class  A,  or  ordinary  cleaning,  such  as  dusting  the  car, 
seats  and  seat  backs ;  removing,  cleaning  and  replacing  the  aisle 
strips ;  cleaning  out  under  the  pipes,  washing  the  window  sills 
and  the  seat  ends  or  arms,  mopping  the  floor  and  cleaning  the 
glass.  Cuspidors  should  be  washed  with  a  solution  of  J^  pint  of 
a  good  disinfectant  to  each  2  gals,  of  water  used.  The  same 
solution  should  be  used  in  the  lower  parts  of  the  toilet  rooms 
and  the  hoppers.  Toilet  rooms  must  be  supplied  with  a  sufficient 
amount  .of  toilet  paper.  Water  coolers  should  be  emptied  and 
washed  out  with  scalding  hot  water  and  refilled  with  ice  and 
water.     Drinking  glasses  must  be  washed  both  inside  and  outside. 

All  cars  requiring  linen  and  soap  must  have  a  sufficient  supply 
before  leaving  any  terminal.  All  drip  machines  in  toilet  rooms 
shall  be  kept  full  of  the  drip  fluid  disinfectant.  All  lamps  must 
be  carefully  looked  after,  cleaned,  filled  and  put  in  good  condition, 
the  wicks  being  evenly  trimmed.  Ice-boxes  and  refrigerators  in 
the  cafe,  dining  or  private  cars  shall  be  cleaned  regularly  after 
each  trip.  Air  spaces  in  the  provision  boxes  shall  be  kept  cov- 
ered with  a  perforated  sheet  of  metal  or  wire  netting  to  avoid 
anything  falling  in  them  where  it  cannot  be  easily  removed.  Spe- 
cial care  must  be  taken  in  the  method  of  cleaning  the  seat  backs, 
cushions,  curtains,  carpets,  etc.,  whenever  it  is  necessary  to  do  so. 
Vacuum  cleaning  is  preferred  in  all  cases.  All  brass  and  metal 
work  must  be  cleaned  and  polished ;  the  interior  and  exterior  of 
the  car  and  trucks,  such  as  the  steps,  gas  tanks,  boxes,  truss  rods 
and  other  noticeable  parts,  shall  be  wiped  regularly  after  each 
trip.  Do  not  use  oily  waste  on  opalescent  glass;  wipe  it  with 
clean  dry  waste.  -;     ■  :  ;/.".^aS  '^.^  ;,!;>-    '■:':  ,    r.  :"-:  v  ■•'•• 

See  that  all  the  cars,  equipped  with  either  gas  or  electricity, 
have  the  gas  tanks  filled  or  the  batteries  sufficiently  charged  and 
that  all  the  lights  are  in  perfect  order.  The  chair  cars  must  have 
clean  hoods  or  head  rests  put  on  at  the  end  of  each  trip ;  all  torn 
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which  closed  Xovember  IS,   1911. 
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and  ragged  hoods  must  be  removed  and  replaced  with  new  ones. 
The  carpets  in  the  dining,  cafe  or  private  cars  must  be  removed 
and  the  floor  mopped  up  with  a  disinfectant  solution.  The  car- 
pets must  be  thoroughly  cleaned  either  by  air  or  vacuum  before 
they  are  put  back  in  the  car. 

After  an  official  or  private  car  has  completed  a  trip  on  an 
inspection  tour,  or  with  a  private  party,  it  must  have  special 
attention.  Remove  all  tiie  provisions.  Close  all  the  openings  and 
thoroughly  disinfect  the  interior  of  the  car,  after  which  remove 
all  the  linen,  draperies,  carpets,  etc.,  and  have  them  cleaned  and 
ready  to  be  put  back  in  the  car  as  soon  as  it  has  been  cleaned. 
If  the  car  is  not  wanted  for  service  at  the  completion  of  this 
operation,  roll  up  the  carpet  and  put  it  in  car,  but  do  not  put  it 
down  in  place  until  the  car  has  I)een  ordered  out  of  service.  If 
this  is  done  it  will  save  numerous  complaints  caused  by  careless 
and  indifferent  persons  walking  through  the  car  and  not  realizing 
the  damage  that  may  be  done  with  dirty  shoes.         .,   , 

Class  B  Cleauiug. — This  class  consists  of  cleaning  the  outside 
of  the  body  and  washing  the  inside,  if  necessary.  The  operations 
are  as  follows :  One  man  applies  one  gallon  of  shop  cleaner  with 
a  car  washer's  brush  having  a  handle  7  ft.  long,  commencing  at 
the  end  of  the  car  on  the  bottom  and  working  up  to  the  top  of 
the  letter  board,  being  careful  to  get  the  cleaner  in  all  of  the 
corners.  When  about  12  or  15  ft.  of  the  body  of  the  car  has  been 
covered,  another  man  should  start  with  a  l)rush  and  water  and 
thoroughly  wash  off  the  cleaner.  This  may  be  done  with  a  foun- 
tain brush  or  by  dipping  a  brush  in  a  bucket  of  water.  When  the 
car  is  dry,  two  men  with  trestles,  plank  and  a  good  handful  of 
_  waste  well  saturated  with  varnish  renovator  and  squeezed  out, 
should  rub  the  surface  well  and  evenly,  and  then  wipe  it  dry, 
cleaning  the  glass  as  they  go  along.  When  a  car  is  receiving 
class  B  cleaning,  the  headlining  may  be  scrubbed  with  a  good 
cleaning  compound,  using  a  brush  and  wiping  it  off  with 
waste.  This  will  carry  the  car  through  with  pleasing  appearance 
until  a  class  C  cleaning  is  due.  When  the  headlining  is  cleaned 
it  must  be  mentioned  under  "remarks"  on  the  report  form,  giving 
the  number  of  the  car.  Ceilings  in  the  mail  and  baggage  ends  of 
combination  cars  must  be  scrubbed  with  soap  and  washed  with 
water. 

Class  C  Cleaning. — This  class  consists  of  a  thorough  cleaning 
of  both  the  interior  and  the  exterior  of  the  car,  and  should  be 
done  every  3  months  as  follows :  For  the  outside  of  the  body, 
sash  and  glass,  one  man,  with  a  gallon  of  shop  cleaner  and  a  car 
washer's  brush  with  a  long  handle,  should  start  at  the  end  of  the 
■  car  and  apply  the  cleaner,  beginning  at  bottom  of  car  and  work- 
ing up  to  top  of  letter-board,  brushing  the  cleaner  on  evenly  and 
in  all  the  corners.  When  about  12  or  15  ft.  of  the  car  has  been 
covered  with  the  cleaner,  another  man  with  a  bucket  and  a 
fountain  brush  should  start  to  wash  off  the  cleaner,  letting  the 
first  man  applying  it  keep  about  the  same  distance  ahead  to  allow 
the  cleaner  time  to  soften  up  the  dirt  before  it  is  washed  off. 
When  the  cleaning  process  has  been  completed  and  the  car  is 
dry,  two  men  should  oil  and  wipe  it  off  by  thoroughly  saturating 
a  handful  of  waste  in  a  varnish  renovator,  squeezing  it  out  as 
dry  as  possible,  and  taking  care  to  cover  every  part  of  the  surface. 
Then  wipe  thoroughly  with  dry  waste. 

The  glass  may  be  cleaned  at  the  same  time  to  avoid  going  over 
the  car  a  second  time.  Trucks,  steps,  gas  tanks  and  supply  boxes 
under  the  car  must  l)e  cleaned  in  tlie  same  way.  The  interior  of 
the  vestibules  must  be  cleaned  in  the  same  way  as  the  outside 
of  the  body  of  the  car.  For  interior  cleaning,  when  the  car  is 
not  very  dirty,  the  headlining  and  all  the  wood  work  must  be 
scrubbed  with  a  brush,  using  a  good  cleaning  compound  and  then 
wiping  dry  with  waste.  If  it  is  very  dirty  and  the  dirt  is  hard 
to  remove,  use  a  scrub  brush  and  \y^  lbs.  of  soap  to  a  gallon  of 
water.  Then  wash  off  with  clean  water,  and  oil  all  the  wood 
work  with  a  renovator,  wiping  it  thoroughly  dry  with  waste. 
Wash  the  floor,  cuspidors  and  hoppers,  and  spray  the  floor  and 
the  bottom  parts  of  the  toilet  rooms  and  cuspidors.     All  uphol- 


stered seats  and  backs  must  be  blown  or  dusted  out  before  the 
car  is  washed  and  oiled.  All  dining  or  private  car  food  boxes, 
refrigerators,  closets,  drawers  and  cupboards  should  be  washed 
with  scalding  hot  water  and  treated  with  one  or  two  per  cent, 
solution  of  formaldehyde.  The  seat  backs,  aisle  strips,  water 
coolers,  lamps,  ice  bo.xes,  refrigerators,  cuspidors  and  hopper:, 
must  have  the  same  attention  as  in  a  class  A  cleaning. 


AIR  WASHER  AND   COOLER 
PASSENGER  CARS 


FOR 


The  cars  in  the  Santa  Fe  "Train  de  Luxe"  are  equipped  witl 
an  air-washing  and  air-cooling  apparatus  which  is  intended  t" 
be  used  when  passing  over  hot,  dusty  portions  of  the  line.  Thi.-. 
device,  which  occupies  only  a  small  space,  is  located  in  a  closet 
at  the  ends  of  the  dining,  sleeping  and  buffet  cars,  and  consists 
of  a  sheet  iron  receptacle  partially  filled  with  water  around  which 
is  a  3-in.  space  filled  with  ice,  all  enclosed  in  an  insulated  metal 
box.  A  small  electric  motor  is  suspended  in  a  metal  cylinder, 
open  at  the  top  and  bottom,  which  forms  the  passage  for  tlio 
admission  of  air  to  the  fan  below.  The  motor  is  especially 
wound  to  be  operated  on  the  lighting  circuit  and  runs  at  1,20() 
revolutions  per  minute.  The  fan  is  16  in.  in  diameter  and  ends 
in  a  small  conical  tube  which  projects  into  the  water  as  is 
shown    in    the    illustration.      The    rapid    revolution    of    the    fan 
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Air  Washer  and  Cooler  for  Passenger  Equipment.  •■.■,'..'■  ■■•.'•■.: 

causes  the  water  to  rise  in  the  tube,  and  as  it  passes  out  through 
a  narrow  slot  near  the  top  of  the  fan  it  is  caught  by  the  upper 
series  of  blades  and  dashed  into  a  spray.  Air  from  the  outside 
is  drawn  in  by  the  fan  through  the  central  portion  around  the 
motor  and  after  passing  through  the  cold  water  spray  is  de- 
livered to  the  car  through  ducts  arranged  in  the  lower  deck. 
A  number  of  8-in.  registers  in  the  head  lining  distribute  it 
through  the  car  body. 

This  apparatus  has  a  capacity  of  washing  and  cooling  90,000 
cu.  ft.  of  air  per  hour,  which  will  greatly  add  to  the  comfort  of 
the  passengers  passing  through  hot  dusty  regions.  The  device 
is  made  by  the  Duntley  Manufacturing  Company  of  Chicago. 


MiNER.\L  Products  in  the  United  St.\tes. — The  United  States 
Geological  Survey  has  issued  a  table  giving  the  production  of 
mineral  products  in  the  United  States  for  the  past  ten  years. 
The  total  value  of  mineral  products  in  1910  was  $2,003,744,869 
as  against  $1,886,772,843  in  1909.  The  highest  record  made  was 
in  1907,  which  shows  a  total  value  of  $2,071,613,741. 
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Powerful  Mikados  for  the  Erie  Railroad; 

;       j^^^^^:     -  As  Part  of  the  Program  for  Relieving  Traffic  Congestion  on  the  Cincinnati         V        .    -     ; 

^^;-     .       ,    ■       Division,  the  Erie  Has  Purchased  35  Locomotives  of  the  2-8-2  Type  Suffi- 
ciently Powerful  to  Increase  the  Tonnage  Per  Train  About  38   Per  Cent,     ■'%•<- 


The  increase  of  business  on  the  Cincinnati  division  of  the  Erie, 
particularly  between  Marion  Junction,  Ohio,  and  Kent,  a  dis- 
tance of  about  112  miles,  had  so  congested  traffic  as  to  make  the 
operation  inefficient  and  unsatisfactory.  This  was  originally  a 
single  track  division  and  following  the  methods  used  on 
other  parts  of  the  system,  the  application  of  which  resulted  in 
wonderful  improvement  in  the  speed  and  expense  of  handling 
tonnage,  a  careful  and  systematic  study  was  made  of  all  condi- 
tions to  determine  exactly  what  changes  were  advisable  to  bring 
the  division  to  a  high  state  of  operating  efficienc}'.  As  a  part  of 
the  results  of  this  study  it  was  decided  to  replace  the  consolida- 
tion locomotives  by  heavier  power  capable  of  handling  heavier 
trains  at  higher  speeds.  Double  tracking  was  also  specified  and 
practically  the  whole  division  is  now  provided  with  double  track. 
Changes  in  yards  and  terminals  also  formed  part  of  the  program. 
The  class  H-21  consolidation  locomotives  had  a  maximum  ton- 


In  considering  the  problem  of  new  power,  a  most  careful  study 
was  made  of  the  advantages  offered  in  this  particular  district; 
by  a  powerful  mikado  type  and  two  different  types  of  Mallet 
locomotives;  the  decision  finally  reached  favored  the  mikado  for 
several  reasons.  For  one  thing,  it  seemed  advisable  to  be  pre- 
pared to  handle  traffic  at  a  higher  speed  than  it  was  felt  the 
Mallet  could  be  suitably  designed  to  give.  It  was  also  found  that 
the  necessary  incidental  changes  and  improvements  such  as  longer 
side  tracks,  revised  terminal  and  yard  arrangements,  as  well  as 
engine  houses,  shops,  and  in  some  cases  bridges,  were  sufficient 
to  practically  offset  the  reduction  of  operating  expenses  pro- 
curable with  that  type. 

Having  decided  on  the  2-8-2  wheel  arrangement,  designs  were 
made  in  the  mechanical  engineer's  office  for  a  locomotive  which 
would  handle  1,450  tons  westbound  and  1,520  tons  eastbound 
over  the  section  of  the  division  from  Kent  to  Marion  Junction, 


Powerful    Mikado    Locomotive   with    Superheater   and    Pilliod    Vaive    Gear;    Erie    Raiiroad. 

nage   of  1,050  tons   westbound   and   1,100  tons   eastbound,   from  this   being  an   increase  of  about  38  per   cent,   in   tonnage.     To 

Kent  to  Marion  Junction,  a  profile  of  which  is  shown  in  one  of  handle  these  trains  at  fairly  high  speeds,  it  was  found  that  prac- 

the  illustrations.     These  locomotives  have  been  for  many  years  tically  the  maximum  weight  procurable  with  four  sets  of  drivers 

the   standard  freight  engines  of  the  Erie,  and  have  the  dimen-  would  be  required.     The  locomotive,  as  finally  designed,  has  an 

sions  shown  in  the  accompanying  table.  average  weight  of  nearly  60,000  lbs.  per  driving  axle.    Thirty-five 

:  ;  of   these    locomotives    were   ordered,    twenty    from   the    Baldwin 

■"  ,  '  '     General  Dimensions  of  Consolidation  Locomotives.  "    "  ,  .•       \\r     i  j   Jir^  r  ^i       »         •  t  • 

^  Locomotive  W  orks  and  hiteen  from  the  American  Locomotive 

Tractive  effort   ' . . . . . . "  . . . . . .... '. . . .'.'.'.'.'.'.'. ". !'.'.'.'.'.'.'.'...'.'.'.  ..42,566"lbs.  Company.      The    former   have    been    delivered    and    are    proving 

Weight  on Triverf  '"^" '.'.".'.  1 7M00  lbs!  themselves   capable  of  all  that  was   expected   from   them.     The 

Wheel  base,  rigid _. 17  ft.  locomotive  is  exceptionally  large  and  strong  in  all  of  its  parts. 

Wheel  base,  total   engine 23   ft.    1 1   in.  .  ,  .,     .     .     .  ,  , 

Cylinders,  diameter  and  stroke 22  in.  x  32  in.  It  Will  be  sccn  that  while  it  IS  in  general  based  on  Straightforward, 

Diameter  drivers .....62  in.  well-established  designs,  containing  no  frills,  advantage  has  been 

Driving  journals,  main    9J4   in.  x   IJ  in.  "  ■="  '  »^  ""•' 

Driving  journals,  others 9  in.  x  12  in.  taken  of  many  of  the  proved  features  leading  to  economy  of  op- 

Num'be?"nd"'dia'meter  Vf  tubes'. '.".'.'.'.".'.'.'.'.'.".'.'.'. ".'.'.'.".'.' .^  eration.     The   Schmidt   superheater  of   large   size  in   connection 

Length  of  tubes... ..   iVi  "if  f*'  with  outside  steam  pipes   is  used.      Security   brick  arches   have 

Healing  surface,  firebox 174  sq.  t..  ,     f       ,  •  /-        , 

Heating  surface,  tubes 3,165.7  sq.  ft.  been   specified  and  the   locomotives  are  fitted   with  the    Pilliod 

Heating    surface,    total 3,339.7  sq.  ft. 

<;rate   area 54  sq.  ft.  valve  gear.. /^  ^    _/;;:;     ,;/,  :      ^^-^.^   "  :'';V..-  .■.;:-     r---;:  ..^  ^  v.  V 
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aiiti  r.iv:.!4i''l  Iii"'il>  luiisi  In-  miii'\r<l  anW  ii-pl.uiMl  uiili  u,\\   niu-^. 
TJlf  i"irp»l>  111  llic  diiiini,',  lair  >ir  prixali'  cars  must  he   ri'iif)\i<l 
.'iikI  tlu'  ll«"'r  iiK'ppi-d  ii|)  with  a  disiiilrctant  suliiliun.      TIh'  car 
pels  iiiii^l  lu    llioi'iiiiulilv  ili;nu-<l  ritticr  liy  air  "r  \acuiiiii  lui'iirc 
tlu-y  arc  put  l>ack  in  tlu-  car. 

After  .(11  iillicial  ^ir  pri\.iic  car  lias  ccMiipIctcd  a  tri|>  t.ii  an 
iii--pcciiiiii  ii.iir.  <<v  uitli  a  private  pailv,  it  must  lia\i'  special 
atteii(i"ii.  I\i>ni.i\i'  .ill  tile  prn\  isiiiiis.  (Id.se  all  the  i  >pi'iiin,iiS  and 
lli"ri)iii;!ily  (li>iniect  tlu  iiiieri.>r  i>l  the  c.ir,  alter  which  ri'Minxo 
all  tlie  linen.  >lrapeiit<.  cupels,  ric  .  ami  lia\i-  tlu'in  cK'.inecl  and 
ready  to  he  jnit  hack  in  the  car  a--  >""n  as  it  has  heen  cleaned. 
If  llie  car  i>  n^i  wanted  f^r  sei  \  ice  at  the  cunipletii'n  "i  thi- 
.oper.iiMn.  r.dl  np  the  i-.irpet  and  pnl  it  in  c.ir.  hnl  iln  nut  put  it 
dtUMi  ni  place  iniiil  ilie  cir  ha.s  heeii  iiideri'(l  i.nt  nf  service.  If 
.tll|s  is  d<MU'  it  will  s.ue  nnmer>ins  C4  .miil.iinl  s  i.ni.seil  li\  careles> 
and  inditViient  pti>cin>  w-dkini;  ilni.iiL;h  llu-  i.ir  and  ii'it  ri  ali.'iiii; 
the  damage  that   ina>    hi'  d^'iie  uiili  iliriy  slmes. 

(  Vw.v.v  /)'  (  Vci,')n«,;;.  -  I  iiis  idass  CMn'>isi>  <.f  deanini;  llie  i>nl>i<le 
of  the  hody  and  w.ohinii  tlie  in>idi'.  if  nece.s>ar>.  The  .iperali"iis 
are  a-  I'dlMW^.  i  >ne  man  .i|iplii-s  ..iie  i.;.ill..n  of  shiip  cleaner  with 
a  c'ar  \\.ish»i's  hriisli  h.uiii'-;  a  handle  7  ft.  I^iil:.  c 'innuncini.;  at 
life  end  '<\  the  var  "Ml  the  l>iilt'>m  .iiid  w.'rkin.i;  np  {<•  the  t"p  "i 
till'  tetter  hiiard.  In-iny  careful  to  vi'  ih'  *"leaner  in  all  "f  the 
corner--  \\  hen  ahuiil  IJ  m|-  1,^  i\.  >'\  tlu  li^dx  i.f  the  car  has  heen 
c<>\ered.  ani'tller  man  >h"nld  start  with  a  i)rttsh  and  water  .and 
lhiiri)ni.;hl\  wa-h  nt'f  itie  cleaner.  I'liis  nia\  he  dune  with  a  foiin 
tain  hrtisji  .>v  l)\  dippini;  a  hnish  in  a  hncket  "f  water.  \\  hen  the 
car  is  dr\.  \\\<i  nun  uiih  tresiK-s,  plank  .ind  a  'j^kihI  handfnl  of 
waste  well  sainr.itc<l  with  xarnish  renin  ai^ir  and  sipiee/ed  (Hit, 
shonld  rnh  tlu'  surface  will  and  i\enl\,  and  then  wipe  it  dry. 
ele.innii^  the  !.;lass  as  they  i;i'  ak'Hv;.  \\  lu'ii  a  car  is  nneuinv; 
class  /■>'  cleanini;.  the  hcidlinini:  ni.i\  he  scrnhhed  with  a  l;iii'iI 
t'leaivinu  coniponnd,  nsiiu.;  a  hrnsh  and  wipiny  it  "if  with 
Wiistf.  riiis  >vill  c.irr>  the  car  tliriuii:!!  with  pKasini^  appi'arance 
until  a  class  t'eli-anini;  is  due.  When  the  luadliiiinii  is  cleaned 
it  uinst  he  mentioned  under  "rein. irks"  on  the  report  form,  s^ivinu 
tlu-  ninnher  of  ilie  car.  ('eilinL;s  m  ilie  mad  and  haL;!.;ai;e  ends  of 
Coiiihination  car-'  nnist  he  -vruhhed  with  s...ip  and  washed  with 
■walrr. 

l7.;.v.<  ('  I  Miff/fin/.  This  cl.iss  consisi>  of  a  thoronnh  cleaiiini; 
ot  hoth  tile  interior  and  the  exterior  of  the  car.  and  sliinild  ho 
flKiie- cv.er>  .>  months  .i-  foll,,ws:  I'or  the  outsiile  of  tlie  hod\. 
.<ash  and  i;lass.  one  ni.in.  with  .a  gallon  i'i  sh,,])  cle.mer  and  ;i  car 
w.isher's  hriish  with  a  lono  hamlle.  slioiild  start  ,it  the  end  of  the 
c.ir  and  appl\'  the  cleaner.  he;..;iiiniiiv;  at  hottom  of  car  and  Wi-rk 
ini:  uji  to  top  of  Ii'tter  hoard,  hrushini.;  the  cle.iiur  on  e\cnl\  ami 
in  .ill  the  v-orners.  When  ahont  IJ  or  l.s  ft.  of  the  car  has  heen 
Covered    with    the    cleaiuT.    another    man    with    a    Imcket    and    a 


stered  seals  ami  h.icks  inusi  he  hlown  or  diiste<l  out  heforc  th 
car  is  washed  and  oil<  d.  .\11  dinin.i.1  or  private  car  food  hoxe 
refriiieralors,  clo.sets,  dr.iwers  .and  cuphoards  shouhl  he  washes 
Willi  scddiui;  hot  water  .and  treated  with  one  or  lw<>  per  coir, 
siplntion  of  forni.aldehyde.  llu-  seat  h.icks.  aisle  strii)s.  wate 
Coolers.  I,iiiii)s.  ice  ho\es.  refri.i^er.itors.  cnsjiidois  .and  ho|)]>i.M 
niiisi    h,i\i'   the   sanu-   .ittiiitioii   .as   in   .i   cl.iss   ./   cleaniii!.;. 


AIK  \VASMI:K  AM)    COOLI^K    lOK 

i*assi:nc;|I:k  cars 

llie  ciis   ill   the    Santa    le   "drain   de   l.iixe"  are   eipiipped   wii 
.111    air-wasliiii!.;   .and    air-cooliiii;    .ipparaius   which    is    intended   i 
he  Used  wlu'ii  passiiis;  over  hot.  dustv   portions  of  the  lino.     Thi 
device,   wliii-h   occupies  oiilv    a   sni.ill   s|i;ice.   is  located   in  a  closi 
at    the  ends  of  tlu-  diiiiii;.;.   slei'|)iiiii   .and   hulfet   c.ars,  and   consist 
of  a  sju,..!   iidii  ri'cept.ule  p.iiti.all.v    Tilled  with  w.iter  around  whici 
is  .1  .^  ill    sp.icc  filled   with   ice.  .ill  enclosed   in  an   insulated  mot,. 
lio\.       \    -.iii.ill    eloiiic   motor   i>   suspi'iidcd   in    ,a   metal  cyliudi  i 
open   at    ilie   top   .and    hottom.    which    forms   the   passage   tor   tli 
admi-~ii'ii    of    .air    to    the    fan    helow.     Die    motor    is    es])eci;ill 
\V"n!id    to   he   operated    on    the   liv;litinji   circuit    .ami    runs   at    1.2<'i' 
levoliuions  per   minuli'.      llie   fan   is   Id  in.  |tfi   di.imett'r  anil   end 
ill    ,1    small    i'oiiii-;il    luhi-    which    iiroucts    into    the    water    as    i 
shown    in    the    illustration.       The    rajiitl    rovolutiou    of    the    tan 
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Aasf'f'ti  air 


in  ,ii:  ino  v'orners,  \v  tieii  ati.Mit  i-  or  l.s  ft.  oi  tlie  car  lias  luei 
Covered  witii  the  cle.aiuT.  another  man  with  a  hncket  and  r 
fountain  hnisli  slionld  start  t.i  wash  otf  the  clc.iiur.  letting  tlu 
t'lrsi  man  ipplviui;  it  k(e|i  ahoni  the  sanu'  distance  ahead  to  allow 
the  cleaner  time  to  soften  U|i.  the  dirt  hefore  it  is  washed  ot'f 
W'lieiT  the  cle.initi'..:  process  h.is  heen  compUted  and  the  car  i? 
dry.  two  men  should  oil  .ami  wipe  it  ot"f  hv  tlioront-lily  s.itur.itin.ir 
a  iiamltul  i>f waste  in  a  v.ariMsh  la'iiovator.  S(|uee/in,!.;  it  out  as 
(Fry  as  p.>ssihIo,  and  takiiTii  care  to  co\er  everv  part  of  the  surface. 
Thin   wipe  llioroituhly  with  drv    waste. 

The  .i;t.is.s  may  he  cleaiual  at  the  same  time  to  avoid  i;oin.i;  over 
.  the  car  a  socoml  time,  rrticks.  steps,  uas  tanks  and  sujijdy  ho\es 
niidVr  the  var  nnist  he  cleaned  in  the  same  w.iy.  The  interior  of 
tlio  vestihules  niiist  lu'  clean  d  in  the  same  w,iy  as  the  outsiile 
oi  lilt'  hody  of  the  lar.  I'or  interior  cKanin.i;.  when  the  car  is 
Jiot  verydirty.  the  lieadliuiiii;  aiul  all  the  wood  work  must  ho 
.HTulthed  with  ;i  hrush.  usiiiy  a  i;ood  clcanini;  compound  and  then 
wipitii;  dr\  with  vv.aste.  If  it  is  very  dirty  and  the  dirt  is  hard 
to  remove,  f.se  a  scruh  lirusli  and  I'j  Ihs.  of  s, ,ap  to  a  .uallon  of 
water.  'Iheii  w.ish  otY  with  clean  vv.ater.  .and  oil  all  the  wood 
w  "rk  with  a  renovator,  wipiim  it  thorouuhlv  dr\-  with  waste. 
V\  .ish  tho  tloi.r,  cusi>idors  and  liop]ii'rs.  and  spray  the  tloor  and 
llie  batl''iii  Jiarts  .(if  tlio  toilet  pmhhs  ami  cuspiiliTS.     All  uphol- 
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Air  Wnsher  and  Cooler  for  Passenger  Equipment. 

causes  the  w.iter  to  rise-  in  the  lithe,  and  ,is  it  passes  out  tlirouj;Ii 
a  n.irrovv  slot  iu;ir  the  to]i  of  the  f.aii  it  is  cau.yht  hy  tho  iipi)er 
~eriis  of  hl.ides  .and  d.ished  into  a  spr.ay.  .Air  from  the  (uitsidi 
Is  drawn  in  hy  the  fan  throuiih  the  central  porti<,>ii  around  tlu 
motor  and  after  p.issin.n  through  the  cold  water  spray  is  <lo 
livero'l  to  tlu-  car  throii.tih  ducts  arr,iiii;ed  in  the  lower  dock 
A  ninnher  of  Sin.  risiisters  in  the  head  lining  distrihuto  i' 
throunh  the  car  hody. 

This  .ipp.ir.itus  h.is  .a  cap.aciiy  of  vvashint!;  and  cooling  90.001 
>ii.  ft.  "I  .air  per  hour,  whicli  will  greatly  .add  to  tho  comfort  ii' 
the  passengers  prissing  through  hot  dusty  regions.  The  device 
is  made  h.v  the  Dimtloy  Manuf.iciuriiig  Company  of  Cliicagt). 

MiNKKvi.  T'roim  <  Ts  iv  TiiK  I'mtkk  St.vtes.— Tlic  Unito<!  State- 
(  ieological  .Survey  has  issueil  ;i  tahle  giving  the  producticin  ot 
miiier.d  ]iroducts  in  the  I'nited  States  for  tho  jiast  ten  years 
rile  total  value  of  mineral  jiroducts  in  1910  was  ?2.003.744,8('"' 
.(s  against  $1  .SSr).772.S43  in  IWi.  The  highest  record  made  wa- 
in  1W7.  which  .shows  a  total  value  of  $2,071,613,741. 
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Powerful  Mikados  for  the  Erie  Railroad 


As  Part  of  the  Program  for  Kclicvinj;  Traffic  (>onj«cslion  on  the  (Cincinnati 
Division,  the  Hrie  Has  Purchased  35  Locomotives  of  the  2-S-2  !>  pe  Sulii- 
ciently   Powerful  to  Increase  the    TonnaUe   Per    Train    About    3S    Per   (]lenl. 


I  ill  iiKTiasv  i>i  litisiiu'SN  on  \\w  I  iiuiimati  (li\i>i'iii  I'l  tlir  l-.rif, 
jiariicnl.iily  lictuiTii  Marion  juiulion.  ()liio,  and  Kcilt^  .;i  tlis" 
;aiui    '<{  aliout   IIJ  niiks,  liatl  so  coiijicstid  Irallic  a>  l<i  make  llio 

■IH-ralion    im  iVirii'nt    and    nnsatisl'actory.       I'liis    was    orii^inally    a 
-uiuli'     track     di\isioii     and      I'ollnw  in.ii     llic     uicIIkxIs     nsc<l     on 

■llur  pails  of  ilk'  s\sttin,  llir  a|i|iliiation  of  wliicli  risnllcil  in 
wondirfid  iniprox  cnKiiI  in  llio  sprnl  and  i\iKnsc  of  liandlini; 
lotniaj^f,  a  i.ari.fnl  and  s\  sK'niatio  >tud\  was  niadi-  of  all  Comli 
lions  to  iKlirniint'  ixactly  w  liat  ilianiiis  wire  ad\isaliK-  to  Immiil; 
tile  division  to  a  hisih  state  of  ointalin^  itrK-ieney.  As  a  part  ol 
llie  results  of  this  study  it  was  dkoidrd  lo  re|>lace  tlu'  iimsolida- 
lion  loii  inioti\  IS  li\  luaxicr  jiowcr  eapalde  of  liaii<ilinii'  iiea\ief 
trains  at  lii.L;iier  sperds.  1  )onlile  trackini;  was  also  spici lied  and 
liraeiieally  the  wlioK-  division  is  now  provided  with  <loiilile  track, 
("iianyes  ill  yards  and  terniiiiais  also  foriiied  part  of  tlie  pro'irani. 

Ilii'   class    ll-Jl    con--<pliilation    locoinoii\t>  had   a    inaxinunn   toii- 


In  coiisiderini!  i1ie  prohKin  of  ui-u  powi-r.  a  most  careful  -ludy 
v\as  made  t'f  the  advaiitaijes  oju-red  in  this  partictvlar  di-irici 
I'V  a  powerful  mikado  t  v  pe  aiid  two  dit"l\reiU  t\pis  of  Mallei 
locoiiiiotives ;  tile  decision  linally  reached -fav of ed  ilie  mikado  tor 
several  reasoiiSV  l-oj-  ,  m  thini;.  it  ^eeltied  a<lvi>ahli'  to  Ik-  pi\- 
pared  to  Ijaiidlt-  trallic  at  a  hi'..;hei  sp«vd  Uiati  it  vvas  uh  ihc 
Mallet  could  he  snilahly  d(siu:neil  to  <:i\e.  It  was  also  foniul  that 
ilk'  neces8.il y  ini-ideiit.il  chain;es  aiki  impr<'V eiiii  tits  siu-li  as  !oni;er 
side  tracks,  revised  teiniin.il  and  var<l  afran.Uinnnl-.  a>-  will  as 
eiti;ine  houses,  sliopv.  and  in  >on:i-  c.ises  l>rid.!,;e>.  were  •.iillicii-lit 
to  praelically  olVsei  the  redintioii  ..f  ojn-raliiit;  «Apeiisi-s,  jin»- 
cnrahle  with  that  tyvc  ...         " 

Haviiii;  clOcided  on  ilk'  _'S  J  wheel  ;irraiii;viitvm,  <le.>iijiiis  were 
made  ni  llic  niechanical  1 1  i.;ine(  r'«.  oirtce  lor  a  l'K-oin<iti\i-  wliich 
would  tiandle  1.4.->()  t'  n-  uc-lhoiind  .fud  1..^3>  totjv  eastlHtUiid 
iiv'eV  the  section  of  ilk    division  fr, .ui    Kent   to   .\lariou    Junction, 


Powerful    Mikado    Locomotive   with    Superheater    and    Pilliod    Valve    Gear;    Erie    Railroad. 


na.ire  of  l.O.^^O  tons  westhound  and  ],1(X)  tons  casthottiid.  frbiii 
Kent  to  .Marion  Junction,  a  protik-  of  which  is  shown  in  one  of 
the  illustrations.  These  locomotives  have  been  for  many  years 
the  standaril  freisjht  eiisiiiies  of  the  ]-"rie.  and  have  the  ditiieii- 
sions   shown    in   the   accoinpanv  int;    lahle,  ■    ,.  •     .;.^  ^^^;^  ^ '  ^ :   '. 

•  Iknkkm     I  ii  m kn.-iuns  111    (  ■iNSiii  iiivrriix   LoCoMpuvKS,    . 


ll.T--     

■rriiotive    tll'url     

\\\ij;hl    ill   W'lrkiiin  imUi 

\\'iij;lit    till    iliivir^ 

W  iKtl    li.i^f.    riniil 

\\  Ik  rl    li:i-f.    ti't;il    t  iiKiiu- 

l'\litM!(i>.   iliaiiRtir  and   ^Ih'Ui- 

I  'JniiKtci    ill  ivirs    

jliiviiij;  juiuii.iK,  in.'iiii    i 

I  >i  i\  inn  iiinrtiiiK,  olhii  s 

.-"Ic.iiii    pie^-iire    

Nnniliir    ;inil    "lianulfi     '<l    IuIk- 

I.ciinlli    "f   ttilns 

lU'.ittnj;    ^111  f;icc.    firelM'S 

lUalin^    -^iivf.'ici-.    tnln  ^ 

Ik.itinj;    •^nrfacc.    ti'tal 

« irate   arta 
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this  lieinj,^  :m  increase  of  .dioiil  .^S  pir  cent,  in  liiiHiajiC.  'lo 
handle  these  trains  at  fairly  hiyli  speeds,  it  was  foTuid  jhat  prac-. 
lically  tile  maximum  wei!;ht  procur.ahk'  vvitli  four  sets  of  drivers 
Would  he  re(|uir«.'d.  I  he  locomotive.  ;i-  tiii.dly  desit;iie«l.  h;is  an 
;ivcratie  wci.uht  of  iiearlv  (pO.()0()  jhs.  iier  drivini;  a.xle.  Thirty-rive 
of  tlie>f  kKomotives  were  ordered,  twenty.  fn«m  the  l'..ildwin 
Locomotive  Works  ;in<i  lifteen  from  tlie  .\merie:m  Locomotive 
(.'jiinjiany.  1  lie  former  have  lieeii  <k-livert<l  ;md  are  ]iro\inK 
tlkiiiselvcs  icaiwblc  of  all  that  was  expected  from  thejii.  The 
locomotive  is  exceptioii;dlv  lari^e  and  strouo  m  ;,11  <if  its  p.irts. 
It  will  he  seiil  th.'lt  while  it  is  iti  tiener.tl  liased  on  straii;htforvvar<U 
will  estahlished  designs,  coiuaiiiini;  iio  frills.  .kK  aiila^e  has  heen 
takill  of  many  of  tlk'  proved  te.ittires  leadinij;  to  tvoiKMiiy  of  oji- 
eiation.  The  .Schmidt  superheater  of  larpc  size  in  connection 
with  outside  steam  jiipes  is  used.  .Security  hrick  arches  have 
heen  specilied  an<l  the  locomotives  are  fitted  with  the  I'illiod 
vfilvc  gear.  . 
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The  accompanying  table  gives  the  general  dimensions  and 
some  of  the  more  important  ratios  of  five  recent  designs  of  the 
2-8-2  type,  permitting  a  comparison  with  this  design  and  the 
others.  It  will  be  seen- that  the  Erie  engine  is  the  heaviest  in 
total  weight  and  on  drivers,  and  also  that  it  has  the  smallest  per- 
centage of  the  total  weight  on  the  drivers.    In  other  respects,  as 

Comparative  Data  for  Recent  Mikado  Locomotives. 


Erie. 
320,600 

B.  &0. 

274,600 

M.  P. 

275,000 

G.N. 

287,000 

LC. 

Total   weight,   lbs 

283,850 

Weight  on  drivers,  lbs... 

237,150 

219,000 

209,500 

220,000 

218,300 

Tercentage    of    weight    on 

drivers   

74 

80 

76.3 

76.5 

77.1 

Average   weight   per   axle. 

lbs     

59,288 
57,460 

54,750 
50,200 

52,375 

55,000 

54,575 
51,700 

Tractive   effort,   lbs 

50,000 

57,460 

Diameter  drivers,  in 

63 

64 

63 

63 

63 

Steam  pressure,  lbs 

170 

205 

170 

170 

175 

Diam.    boiler,    front    ring. 

84 

78 

7S>4 
224—2 

82 

82 

Kg.  and  size  of  tubes.  .  .  . 

232—2^ 

389— 2  J4 

326—2 

262—2 

No.  and  size  of  flues.... 

36— 5J4 

30—5^ 

30—5^ 

36— 5  J^ 

Length  of  tubes,  ft.  &  in. 

21 

21 

16—6 

21 

20—6 

Evaporative     heating    sur- 

face, sq.  ft 

4,155 

5,017 

2.868 

4.720 

4,068 

Superheater    heating    sur- 

face, sq.   ft 

1,050 

■■■-'  :$i»f 

i,o«0 

-        1,093 

Equivalent      heating     sur- 

face, sq.   ft.* 

5,730 

5,017 

3,705 

6,310 

5,708 

Grate  area,   sq.   ft 

70 

70 

49.5 

78.2 

70 

Evaporative     heating    sur- 

face -e-  superheating  U.S. 

3.95 

5.15 

4.45 

3.72 

Cylinders,     diameter     and 

stroke,  in 

28  X  32 

24  .X  32 

27  X  30 

28  X  32 

27  X  30 

Diameter  valves,  in 

16 

14 

13 

15 

\'alve  travel,  in 

6 

6 

6 

6J4 

1 

1 

3/16 

Ya 

Lead,  in 

Va 

3/16 

Total  weight  -¥■  equiv.  H.S. 

56 

43.8 

74.3 

45.4 

49.5 

Total    weight    -i-    tractive 

effort    

5.6 

5.47 

5.50 

4.98 

S.SO 

•Evaporative  heating  surface  plus  1.5  times  superheater  heating  surface, 
regards  size,  it  is  very  similar  to  the  Great  Northern  design. 
Comparing  the  Erie  and  Great  Northern  engines  directly  it  is 


located  about  the  centre  of  the  barrel.  The  diameter  at  the  front 
ring  is  84  in.,  which  is  increased  to  87^  in.  outside  diameter  at 
the  firebo.x.  The  seams  of  the  barrel  are  all  placed  at  the  top 
center  line,  are  welded  at  the  ends  and  have  diamond  shaped 
welt  strips  inside.  The  dome  with  its  base,  in  spite  of  the  fact 
that  it  is  22  in.  high,  is  flanged  from  one  piece  of  steel  plate.  The 
mud  ring  is  6  in.  in  width  on  all  sides.  A  single  fire  door  is  used. 
The  throat  sheet  has  a  depth  of  25  in.  below  the  barrel,  giving 
ample  space  for  the  brick  arch,  which  is  supported  on  four  3  in. 
water  tubes.  Flexible  staybolts  have  been  used  at  both  ends  of 
the  side  sheets,  and  the  front  of  the  crown  sheet  is  supported  by 
four  rows  of  flexible  stays.  Provisions  have  been  made  to  allow 
the  application  of  an  automatic  stoker. 

Cylinders. — One  of  the  illustrations  clearly  shows  the  design 
of  the  cast  iron  cylinders  which  are  arranged  for  use  with  the 
outside  steam  pipes.  It  will  be  seen  that  the  casting  is  well 
braced;  passages  are  liberal  and  the  construction  follows  ap- 
proved lines. 

Frames. — Vanadium  steel  frames,  6  in.  wide  and  with  a  depth 
of  7  in.  over  the  pedestals  have  been  specified  for  these  locomo- 
tives. Their  appearance  gives  confidence  in  the  minimization  of 
frame  breakage.  The  single  trailer  truck  frame  of  wrought  iron 
is  spliced  to  the  main  frames  just  back  of  the  fourth  pedestal. 
The  frames  are  arranged  for  the  securing  of  the  spring  links  by 
pins  through  holes  in  the  frame  castings  between  the  second  and 
third  pedestals,  where  the  equalization  System  is  divided. 

Valve  Gear. — While  the  studies  were  being  carried  on  leadings 
up  to  the  design  of  this  locomotive,  practical  tests  were  being 
made  with  the  Baker-Pilliod  valve  gear.  Following  the  formal 
tests,  records  were  kept  of  two  locomotives  for  a  period  of  about 
a  year  with  the  result  that  it  was  decided  to  specify  this  type  of 
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Profile  of  Erie  Railroad  from   Kent  to   Marion  Junction. 


seen  that  the  former  is  of  considerably  greater  weight  for  prac- 
tically the  same  power  and,  judged  on  the  basis  of  heating  sur- 
face, it  has  a  smaller  boiler.  A  more  careful  study  of  the  de- 
tails, however,  shows  that  the  greater  total  weight  is  largely  ac- 
counted for  in  three  features;  first,  the  use  of  frames  in  6  in.  in 
width  as  compared  with  5  in.  in  the  Great  Northern ;  the  84  in. 
boiler  has  sheets  15/16  in.  in  thickness  as  compared  with  an  82 
in.  boiler  with  %  in-  sheets  on  the  Great  Northern;  there  is  a 
smaller  number  of  2J4  i".  tubes  giving  a  considerably  greater 
water  capacity  and  hence  increased  weight  in  the  boiler.  The 
Erie  superheater  has  36  elements  as  compared  with  30  in  the 
Great  Northern,  but  the  tubes  in  the  latter  case  are  l§4  in.  diam. 
as  compared  with  1  7/16  in.  on  the  Erie.  The  ratio  of  superheat- 
ing surface  to  evaporative  surface,  is  considerably  larger  on  the 
Great  Northern,  due  to  the  larger  number  of  boiler  tubes.  One 
very  striking  difference  in  the  two  designs  is  found  in  the  13  in. 
piston  valves  on  the  Great  Northern  as  compared  with  16  in. 
on  the  Erie. 

Boiler. — As  mentioned  above,  the  boiler  carries  a  pressure  of 
170  lbs.     It  is  of  the  conical  radial  stay  type,  having  the  dome 

t Figured  on  inside  of  superheater  tubes.,;  ".■;.,  •-■■.••.  . 


valve  gear  on  all  of  this  order  of  locomotives.t  The  year's  ex-  ■ 
perience  indicated  that  not  only  could  considerable  economy  in 
fuel  be  expected,  but  also  that  the  maintenance  and  repair 
charges  of  the  valve  gear  would  be  decidedly  reduced.  The 
power  reverse  gear  is  being  fitted  to  all  of  the  locomotives  not 
because  any  difficulty  would  be  experienced  in  reversing  by  hand, 
as  it  has  been  found  that  this  type  of  valve  gear  has  considerably 
advantage  in  this  respect,  but  beacuse  it  was  almost  impossible  to 
suitably  locate  a  quadrant  in  the  cab.  Even  as  now  arranged 
there  is  some  congestion  of  apparatus  in  the  cab,  and  the  addi- 
tion of  the  reverse  lever  with  its  quadrant  would  be  decidedly 
objectionable.  ::--:->'^'-,-^--"y^'^-^../-''^-u^'''-'i'&-J'--^-'--'r 

Trailer  Truck. — The  latest  improved  arrangement  of  outside 
bearing,  radial  trailer  truck,  as  designed  by  the  .\merican  Loco- 
motive Company,  has  been  specified  on  these  locomotives.  This 
was  fully  described  on  page  10  of  the  January  issue  of  this 
journal. 

Tender.— For  the  purpose  of  obtaining  the  maximum  of  ca- 
pacity with  the  minimum  of  weight,  the  Vanderbilt  type  of  tender 

tFor  fully  illustrated  description  of  this  valve  gear  see  American  Engi- 
neer, November,   1910,  page  442.  .   .     .-.    ...  .;  -      ; 
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has  been  used.  It  has  a  water  capacitj-  of  9,000  gals,  and  coal 
capacity  of  16  tons,  and  weighs  about  57,000  lbs.  light.  The  tank 
has  a  diameter  of  8  ft.  9  in.,  and  the  underframe  is  composed  of 
6  in.  -x  4  in.  argles  with  cast  steel  end  sills.  . 


/f 


SecHon  /l-B-C 


' :'-  '/.  '■-■:  .  ■  ;  "  ..  ■■  Vahcs.  ■'■^■■■7-  .'.    "-  l  ..  ■    ■  /  >•".  '    -:•  ■,■:■'■■  ' 

Kind Piston 

Diameter 16  jn. 

(ireatest   travel 6  in. 

Outside  lap , . . .; 1   in. 

Inside   clearance 1/16  in. 

Lead  in  full  gear..... ^..v  (^^..^V*-*-- ••••'•••■•  ^4  *"• 

Tender. 

Tank    ...,,.....'........... ^.. .»;/....,;'. Vandcrbilt 

Frame   .'./.  ^ ........',...  .t)  in.  x  4  in.   angles 

Weight,    light    57,000  lbs. 

Wheels,   diameter    ii  in. 

Journals,  diameter  ar.d  length. 6  in.  x    1 1   in. 

Water  capacity 9.000  gals. 

Coal  capacity  .....,.., ....w . ... . . . . . . ... . . .  .  16  tons 


60-FOOT  DROP  TESTING  MACHINE 


Longitudinal 


A 

Section  of  Cylinders. 


:    v  ■•;-:>^^"v.  ■;•!>■.;•,;.:  BY  ANDREW   LAUTERBACH.     ;:-,i'.:.-       -.  -  a'' ' ' 

A  new  drop  testing  machine  which  has  a  clear  drup  of  60  ft., 
with  a  working  space  of  over  30  in.  between  the  guide  rails,  has 
been  erected  at  tlie  Mt.  Clare  shops  of  the  Haltimorc  &  Ohio  for 
the  use  of  the  test  bureau.  Tups  of  three  different  weights  are 
provided,  permitting  the  machine  to  be  used  for  practically  all 
classes  of  drop  testing  work.  A  magnet  using  550  volt  direct 
current  and  having  a  lifting  capacity  for  16,000  lbs.  is  used  for 
hoisting  the  tups.  The  current  is  delivered  to  the  magnet  by  a 
flexible  cable  which  passes  over  the  top  sheave  and  is  wound  on 
a  drum  of  the  same  size  and  on  the  same  shaft  with  that  used 
for  the  hoisting  cable.  The  hoisting  is  done  by  a  35  h.  p.  series 
wound  motor,  geared  to  the  drums  and  provided  with  an  emer- 
gency electric  band  brake,  which  will  be  described  later.  This 
apparatus  is  located  about  7  ft.  from  the  column  and  is  enclosed. 


The  genera!  dimensions,  weights  and  ratios  of  these  locomo- 
tives are  given  in  the  following  table:         .,    .,  y      .    ... 


General  Data. 


Gage 

Service Freigh 


4    ft.    85^    in. 

t 


Fuel   Bit.  coal 

Tractive   effort    .S7,460  lbs. 

Weight   in    working    order .^ J0,600  lbs. 

Weight  on   drivers J,?7,150  lbs. 

Weight  on   leading  truck 29,600  lbs. 

Weight  on  trailing  truck .^.1,850  lbs. 

Weight  of  engine  and  tender  in  working  order 483,000  lbs. 

Wheel  base,  driving   16  ft.  6  in. 

Wheel  base,  total    35  ft. 

Wheel  base,  engine  and  temlcr 66  ft.  lOj/^  in. 

Ratios. 

Weight  on  drivers  ~  tractive  effort i  ;,,.>.,.■........* 4.11 

Total  weight  -H  tractive  effort S.S8 

Tractive  effort   X   diani.  drivers  -r-  heating  surface* 629.00 

Total    heating  surface*    -i-    grate   area 82.00 

Firebox  heating  surface   -^   evaporative  heating  surface,  per  cent 5. 25 

Weight  on   drivers   -i-  tot.nl   heating  surface* 41.30 

Total  weight  -=-  total  heating  surface* 55.90 

Volume    both    cylinders,    cu.    ft 22.78 

Total  heating  surface*   -=-  vol.  cylinders 252.00 

Grate  area  -h  vol.  cylinders   3.08 

Wheels.  , ...•  .;•.;'  ::;,<'■■■■  ■  .:";■•■■-■;■:■/•.,■; ,.■,■: 

Thriving,  diameter  over  tires .;..............  .63  in. 

Driving,  thickness  of  tires 3  ^   in. 

I  >riving  journals,  diameter  and  length 11   in.  x   14  in. 

Kngine  truck  wheels,  diameter 33 J4  in. 

Kngine  truck,  journals   6  in.  x  12  in. 

Trailing  truck  wheels,  diameter 42  in. 

Trailing  truck,   journals 8   in.   x    14  in. 

.:-.[■':•:  ■.-■■'  ':''■■■  :'.  -       Boiler.     ,':;;;.  "'y,  "-■■■■.■  :^  .,.':■ 

Style i  . . ..... .:. .'. . . . . ! ...  /. .  .Conical 

Working  pressure    1  70  lbs. 

Outside  diameter   of  first   ring 84  in. 

Firebox,  length  and  width 120  in.  x  84  in. 

Firebox   plates,   thickness ^    in.    and    f^   in. 

Firebox,  water  sjecc Sin. 

Tubes,  number  and  outside  diameter 232 — 2'/i  in. 

Flues,   number   and   diameter 36 — Sl'i   in. 

Tubes,  material    Iron 

Flues,  material    Steel 

Tubes,  length   21   ft. 

Heating  surface,  tubes i 3,936  sq.  ft. 

Heating  surface,  firebox    219  sq.  ft. 

Heating  surface,  total    4,155  sq.   ft. 

Superheater  heating  surface 1 ,050  sq.  ft. 

Grate  area   70  sq.  ft. 

'.■;^  ■":'■  ■;■-"':".•■■■,-  :  ;'■  'r"'-'-.^-- ■    :    .Cylinders.  .  'i-'-'/^V;  ■.;>'■  .v^  ■■ -!, 

Kind ......;.... . . ....... .Simple 

Diameter  and  stroke 28  in.  x  32  in. 

'Equivalent  heating  surface  =r  5,730  sq.  ft.    ,  •.  ',-;•..':•      :;/.:■   ■•.'■■: 


iMi  '  '^Wfi  ' 

■H^H^p^^ 

-> 

•  1"  __  -^-k  ^-t/    •, 

^^^^^^^BHUII^^I 

n-\      -^^«^^,: 

1.'  l-^f-V._      ^ ^ 

^^^HHir  . 

New    Drop    Testing    Machine;    Baltimore    &    Ohio.  '   - 

The  operation  is  controlled  from  a  small  house  about  70  ft.  irom-  /". 
the  drop  testing  machine,   where   the  operator   has  a   full   view      ■  •  "' 
of  the  machine.      In   this  are   located   the   necessary   controller,     V-   ' 
switches,  meters,  pilot  lamps,  etc.,  for  the  hoisting  and  dropping         :   - 
of  the  tups. 

Of  the  three  tups,  two  are  of  forged  iron,  one  weighing  1,640  ■ 
lbs.  for  M.  C.  B.  requirements  and  having  two  removable  dies,    . 
and  the  other  of  2,000  lbs.  weight  for  rail  testing,  having  a  5-in.     •  ' 
radius  striking  face  on  the  die.     These  two  tups  are  about  7  in.  ■■  ■} 
thick.     The  third  one  is  of  cast  iron,  having  a  total  weight  of    ,  .'    ' 
9,000  lbs.  for  use  in  shearing  tests  on  draft  gear.     This  tup  is  > 
seldom  dropped  over  3  ft.     :.  ^■/:'^'/--'^y''-'-^-~'/'-.-'^::.-;-?--':  ;.^-\^C 

Concrete,  capped  with  12  in.  x  12  in.  timbers,  forms  the  fonnda-     .--':••: 
tion  on  which  the  base   plate  rests.     The  anvil  casting  is  sup-    "       - 
ported  on  a  large  number  of  coil  springs,  and  the  top  of  the  anvil 
is  arranged  to  come  at  about  the  ground  level,  avoiding  unneces-  - ; .' 
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•'KimiAkv,    1*'12. 


AMF.kRAX      i:\(il.\ 


;!S  W\\\  ii.-iil.     It  li:is  ;i   water  capai-iiy  of  9,000  pal<.  and  onal 
pa^Mty  of  lf>  li'iis.  and  wcittlis  alioiit  57.000  llis.  lit:lit.      Tlu'  lank 
;.it;  a  (liaiiH'tcr  of  .S  ft.  0  in..  ;in<l  ihc  iiiKlcrfranR-  is  conipi '^^■ll  of 
ijt.  \  4  in.  ai  .uU's  w'tli  la^t  stitl  i-nd  sills. 
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Kin.i  .,.........;.: 
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NVatiT  i.iii.'uity    ..... 

('■.at  c"iii;itity   . ...  ...  . 


'J\>uL-r. 


I    In  .ull 


..... .  .  1<)  in, 

.......*»  iJi; 

'.J  in. 

1    i«<  in, 

'4  ill.  ' 

.  .  \  aiui«rJ<ilt 
4  ill.  .iii};U~ 
.  ..=  7.0««t  Ih-. 
........«.?  ill. 

Ml.  X  1.1  111. 
...  .  .  .  i'l  t-'pS 
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6U-F(JOT  DKOI*   IKSUNG  M.VCMINK 

'  /    ;k  m     \M)K«W    I.AUn-RHACM. 

■  .'A  ik\v  df<i]t  U-stiif.i  ni,n-liiiif  wjiivli  luis  a  oKar  <lr.  ]i  i«f  <4)  11.. 
with.  ;i  u.ifkinv;  sit.trr  .if  cmr  .^)  in.  luiwivii  llu-  ynidr  r.ii!<.  has 
ln-vn  vJ'vcIvd  at  till'  .Mi.  (."I.tr<  >!n"ii>  >>\  the  t!ahini..r<-  t\:  (Mtio  f'>r 
ilic  use  of  the  test  Iiuixau.  I  ups  <if  tliri<'  diiTrr<nt  w^i.ulits  art* 
I»rovi<lv<I,  pi'fniittinsi  tlif  mailiiuf  ti>  Ik-  iisi*!  \"V  iiraitioally  all 
rlassfs  "if  dr<'|i  ti-^tiiiii  work.  .\  niaytut  nsini;  ,^.^J  \<>!t  <lircot 
\-vvrrciit  arid  li;iv  iny  a  lifting  i:iii:ii-it>  fi  r  i(i.(KlO  Ilis.  is  Hm."*]  fi'f 
hoist  ititi  till.'  tups.  llu-  currviii  is  <li,  li\>.rcd  ici  1I1,  ni.iuiicl  hy  a 
llvxiiiU'  eahlc  wliiiii  pasvi  s  i-vcr  tlu-  ti>p  MU';t\<-  .and  i>  umuid  on 
;t  dTiHii  uf  tin-  smnr  si/i  ;md  nn  the  >anH-  ^-liaft  with  th:it  used 
lor  tile  iiiiisiiny  (.•;iliK-.  llu  lini'-niit;"  is  dmie  l)y  a  J.^  Ii.  p.  M-TK-s.. 
umind  nioioF.  ficarvd  to  l!n'  druiiis  aii<l  iirovided  with  an  inu-r-' 
yeiK-y  electric  hand  hrake,  whicii  \|ill  he  de-criK-d  li^UT.  Tiiis 
:ip|i:ir;!tns  i^.]', .crited  ^.^^>>\^\  7  ft    fmni  the  odnnm  attd  !<  mcl'^ifil. 
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*  I'.i|tnv:dent  lt(.itinn  -tit  face  .:r-   ?.7.'0  «■(].  ft. 


New     DroD    Testing     Machine;     Baltimore    &    Ohio. 

Tile  Mpi-ratimi  is  cunii'ilUd  imni  a  small  lii>u-v   .ilH)ut  7(1  ft.  frmn. 
the   drup   testing    ni.uhiiie.    where   the   <4ieT.itor   lias   a    full    view 
■  if   the   machine.       In    this   .iro   l"c;iteil   the    ne'cessar\    c<'iil roller, 
v\\  itches,  meters,  pilut  lamjis.  etc.,  for  the  htiisliiijf  .ind  dropping 

of    ihe    lUJIS.  :    .   -■  ,      '  .,         ..;.*-/V'v:      ■  .. 

( )f  tin  three  tniis.  tun  are  uf  fi>ri:ed  irofi,  «itU'  Wiitjhini;  1.(40 
Ills,  fur  -M.  f.  1'..  reiiuiremeiits  .'ind  ha\  injj  two  retri< iv ;ihle  dies, 
and  the  iitlur  <if  J.IHKI  Ihs.  weis^ht  for  rail  tostinR.  havinjr  a  ,>-iii. 
raditis  strikhij.;  face  ini  the  die.  These  t\vo  tups  are  abtnit  7  in. 
thick,  file  third  oniv  is  of  cast  iron,  haviuj;  a  tot.d  weight  01 
9.(X)0  Ihs.  for  use  in  shciriiiij;  tests  on  <lraft  gear,  lliis  tup  is 
seldom  droi)))ed  over  .?  ft. 

G 'Hereto,  capped  with  12  in.  x  12  in.  tiiivl»crs.  forniis  tin-  J'nuid.t- 
tion  on  which  the  hasc-  jdatc  rests.  The  anvil  easting  is  sup- 
ported <>ji  a  large  iniinlKr  <>f  eoil  sprinps.  and  the  toj)  oi  the  anvil 
is  arranged  to  o^nie  at  ahtnit  the  tirnund  level,  av.iidinj.'  iinneces- 
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sary  lifting  and  facilitating  observation  during  the  tests.  The 
structural  columns  are  made  up  of  15  in.,  33  lb.,  channels  placed 
back  to  back  and  braced  and  secured  bj'  angle  iron  diagonals  as 
shown  in  the  illustration.  The  bottom  diagonals  are  bolted  in 
place  so  that  they  may  be  removed,  permitting  the  9,000  lb.  tup 
to  be  put  into  place.  Although  the  present  maximum  drop 
required  is  but  49  ft.,  the  columns  are  designed  for  a  60-ft.  drop 
to  provide  for  future  specifications.  Heavy  angles  are  secured 
across  the  columns  near  the  top  for  fastening  the  j4-in.  guy  ropes, 


30  Diam. 
Sheai/e  ■ 


has  been  used  at  the  bottom  because  of  the  danger  of  breaking 
the  standard  rail,  due  to  the  rebounds  and  side  thrusts. 

A  heavy  plate  properly  formed  to  fit  between  the  guide  rails 
carries  the  lifting  magnet  and  the  safety  catch  arrangement.  To 
the  top  of  this  plate  is  secured  the  hoisting  cable  which,  together 
with  the  electric  cable,  passes  over  the  double  sheave  at  the  top 
of  the  column,  this  sheave  being  of  the  proper  size  to  permit  the 
down  running  section  to  pass  outside  of  the  column  to  sheaves 
near  the  bottom,  from  whence  they  pass  to  the  hoisting  drums. 
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of  which  there  are  four,  one  at  each  corner.  The  bottoms  of  the 
columns  are  secured  to  special  castings  by  bolts,  arrangement 
being  made  to  protect  the  bolts  from  falling  pieces  of  broken 
rail,  etc.  '.  . '■'  .■-■:>"■'■"'-•' 

From  the  top  of  the  column  to  a  point  about  10  ft.  from  the 
bottom,  the  guide  rails  are  standard  30-lb.  rails,  3  in.  high,  but 
from  this  point  to  the  bottom  each  guide  rail  is  made  up  of 
2,  3  in.  X  2y2  in.  x  11/16  in.  angles,  placed  back  to  back.  This 
distance  is  divided  into  three  sections,  any  one  or  more  of  which 
may  be  removed  for  changing  the  tups.     This  type  of  guide  rail 


On  the  hoisting  apparatus  is  a  band  brake  operated  by  a  solenoid 
connected  in  the  motor  circuit.  The  lever  arm  of  the  band  brake 
is  held  in  place,  i.  e.,  in  the  application  position,  by  a  coil  spring, 
the  effect  of  which  is  overcome  by  the  solenoid  when  it  is  ener- 
gized, thus  releasing  the  brake.  The  construction  at  this  point 
is  shown  in  one  of  the  illustrations. 

A  solenoid  is  also  used  fof  operating  the  safety  devices  in  con- 
nection with  the  lifting  magnet.  Here  there  are  two  aluminum 
bronze  hooks,  one  each  at  diagonal  corners  of  the  plate,  which 
interlock  with  forged  hooks  on  the  tups.    When  the  tup  is  held 
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by  the  magnet  there  is  }i-in.  clearance  between  these  hooks,  as 
is  shown  in  one  of  the  illustrations,  and  in  case  of  an  accident  or 
failure  of  the  current  leading  to  the  lifting  magnet,  the  tups 
would  be  prevented  from  falling  by  these  hooks.  They  are  forced 
out  of  line  with  each  other  by  the  energizing  of  the  solenoid 
connected  to  them  as  shown.  It  will  thus  be  seen  that  it  is  im- 
possible for  an  electric  failure  to  cause  any  damage  since  the 
band  brake  of  the  hoisting  drum  will  be  applied  when  the  cur- 


Automatic  Band  Brake  on  Hoisting  Drum  of  Drop  Testing  IVIachine. 

rent  fails,  and  the  tups  will  be  held  by  these  safety  hooks  when 
the  magnet  is  de-energized.        :  V:.  ^  '  ./ ;.\;. .;  ;;  :^  v:: .^v„^ 

On  the  flange  of  the  inside  channel  of  one  column,  commencing 
about  12  ft.  from  the  ground  level,  graduations  one  foot  apart 
are  painted,  running  up  to  the  2S-ft.  mark.  From  this  point  on 
the  flange  of  the  outside  channel  there  are  similar  graduations 
running  down  to  a  point  opposite  the  zero  mark.  A  pointer  at- 
tached to  the  hoisting  cable  is  set  at  zero  when  the  material  to 
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'.    K.    '  -'^'  .  Safety  Hooks  on  Hoisting  IVIagnet. 

be  tested  is  in  place,  and  if  a  drop  of  greater  than  25  ft.  is  desired 
there  is  another  pointer  attached  to  the  down  running  section  of 
the  cable  which  comes  into  action  and  indicates  all  heights  up  to 
^0  ft,  thus  bringing  all  graduations  for  height  within  con- 
venient view.  It  will  be  seen  that  with  this  apparatus  there  is 
no  necessity  for  setting  trips  or  for  climbing  the  ladder  on  the 
side  of  the  column  for  any  purpose. 

A  gantry  crane  is  provided  for  handling  the  tups  and  material 
in  and  out  of  the  drop.     It  consists  of  a  beam  pivoted  from  the 


column,  the  outer  end  of  which  is  carried  by  an  A  frame  running  ." 
on  a  circular  track  17  ft.  in  radius.     The  pivot  is  15J4  in.  from 
the  end  of  the  beam,  permitting  it  to  project  between  the  columns  , 
and  over  the  center  of  the   drop.     Before  starting  the  test  the 
crane  is  of  course  swung  around  to  one  side  so  that  the  beam  "v 
will  clear  the  tup.     The  two  smaller  tups  have  holes  drilled  in    •> 
the  top  near  the  center  so  that  bolts  may  be  put  in  for  handling, 
and  the  larger  one  has  pockets  cored  in  it  for  the  same  purpose. 
The  wedges  holding  the  dies  are  secured  in  place  by  plates  placed 
over  the  joints. 

After  the  material  has  been  put  in  place  and  the  proper  tup  has    v 
been  set  in  the  guides  and  the  pointers  set,  the  operation  of  test-   ' 
ing  is  done  by  one  man  in  the  testing  house  as  follows:    The  .    : 
magnet  is  lowered  to  bear  on  the  tup  by  reversing  the  hoisting' 
motor  by  means  of  the  controller  in  the  operating  house.     A  four 
point  snap  switch  is  then  used.     The  first  point  makes  connec-    ;: 
tions  for  energizing  the  magnet  only.     (The  safety  hooks  go  into  • : 
operation  automatically  as  the  magnet  is  lowered  on  the  tup.)     •. 
The  hoisting  motor  is  then  started  and  the  tup  is  raised  to  the 
desired  height.     The  switch   is  then   thrown  to  point  2,   which  :. 
energizes  the  solenoid  on  the  magnet,  pulling  the  safety  hooks 
clear  and  at  the  same  time  de-energizing  the  magnet,  permitting 
the  tup  to  drop.     Position  3  on  the  switch  is  not  used,  and  posi- 
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Arrangement  of  Electric  Hoist  for  Drop  Testing  Machine. 


tion  4  is  the  "off"  position,  furnishing  no  current  to  the  magnet 
or  hook  solenoid.    The  safety  hooks  on  the  magnet  are  made  of 
aluminum  bronze  so  as  not  to  be  attracted  magnetically  by  the. 
forged  hooks  in  the  tups  when  in  contact  with  the  magnet. 

All  work  except  the  foundation  castings  was  prepared  at  the 
Mt.  Clare  shops  of  the  Baltimore  &  Ohio,  and  the  designs  out- 
side of  the  electrical  features  were  prepared  by  the  writer.  The 
electrical  features  were  designed  by  R.  R.  Stabler  of  the  test 
bureau./  ■■•.'•■■    ■      ■     ^  ■■"■■■.:■:■--•.■•:■:;'//•■.:■'::■■■'.-■;-; '^■'^^■":  ^-  .;: 


Wagon  Roads  in  U.  S. — The  Secretary  of  Agriculture  reports 
that  there  are  in  this  country  2,210,857  miles  of  wagon  roads, 
of  which  only  8]^  per  cent,  are  improved;  but  in  1904  only  7.13 
per  cent,  were  improved,  the  increase  in  the  five-year  period, 
1904-1909,  being  34,379  miles.  The  Office  of  Public  Roads,  a 
bureau  of  the  department,  has  during  the  past  year  built,  at 
local  expense,  object-lesson  roads  in  52  places,  for  which  the  sum 
of  $120,000  was  expended.  Expert  advice  on  road  work  has 
been  given  in  183  cases,  scattered  throughout  30  states.  The 
agents  of  the  department  who  have  traveled  over  the  country, 
to  investigate  road  building  have  given  also  723  lectures  in  35 
states,  which  have  been  attended  by  200,000  persons,  mostly 
farmers. 
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The   Value   of   an    Increased    Ratio   of    Firebox   Volume    to   Grate  Area 
and  of  Baffling  the  Gases  Has  Been  Proved  in  a  New  Type  of  Firebox. 

'■■  :V'    ■•^■:  '■■■    ^'  ■■:./:  :;,■.:  '■    ■■■  .:  BY  F.  F.  GAINES       ;  -/..f>:-.i,\.:  ,  ••!.•  ?■-..       !;  V;;.  /;■  :  .Z; 
r    '   I    ■  Superintendent  of  Motive  Power,  Central  of  Georgia.     ;•"'  ■-.■,:•.'■-.•.' 


In  tlie  study  of  the  combustion  of  fuel  in  locomotive  boilers, 
it  would  seem  as  if  the  value  of  lircbox  volume  and  heating  sur- 
face had  been  to  some  extent  lost  sight  of,  or  at  least  had  not 
been  given  the  weight  that  it  deserves.  It  would  also  seem 
that  the  effect  of  changing  the  path  of  the  gases  in  the  firebox 
by  means  of  either  the  brick  arch  or  the  combustion  chamber  with 
a  brick  wall  has  not  been  appreciated  to  the  extent  that  it 
should  be.  While  it  is  true  that  a  few  railways  are  using  the 
combustion   chamber   and   are   consequently   availing   themselves 


type  of  bituminous  burning  firebox.  The  flame,  rising  from  the 
fire  seeks  the  shortest  course  to  the  flue.  While  the  sketch 
indicates  that  the  portion  of  the  flame  from  the  rear  end  of  the 
firebox  travels  on  a  nearly  straight  line  to  the  top  flues,  it  is 
more  than  probable  that  under  the  heavy  forced  draft  the  actual 
path  would  fall  short  of  the  top  flues,  and  that  the  greater  part 
of  the  gases  and  flame  would  pass  to  the  flue  sheet  some  little 
distance  below  the  top  row  of  flues.  It  is  obvious,  under  these 
conditions,  that  the  heating  surface  embodied  in  the  back  head 
.-ind  tile  back  part  of  the  crown  slieet  and  side  sheets  absorbs  a 


■■    Fig.    1 — Flame    Action    in    Firebox   without    Brick    Arch.    • 

of  the  increased  firebox  volume,  the  number  so  doing  is  compara- 
tively small,  although  growmg.  This  is  equally  true  of  the  brick 
arch  situation.  On  the  other  hand,  railways  that  have  been 
usmg  the  combustion  chamber,  properly  applied,  for  any  length 
of  time,  arc  aware  of  the  value  of  this  feature;  this  is  also 
equally  true  of  tlie  mads  using  the  brick  arch;  both  of  these  fea- 
tures add  greatly  to  economy  in  fuel  consumption  and  the  ability 
to  generate  a  maximum  amount  of  steam. 

Personal   experiencce   with  the   Wootten  type   of  firebox  con- 
vinced  me   that   both   the   firebox  volume   and   the  deflection   of 


._,      ,        .--:     Fig.   3 — Flame   Action    in   Wootten    Firebox.         ••■•.'■.- 

very  small  proportion  of  tlie  heat  that  they  are  capable  of  ab- 
sorbing. It  is  also  evident  that  any  attempt  at  complete  combus- 
tion of  the  gases  arising  from  such  a  fire,  by  the  introduction 
of  air  in  any  manner,  stands  very  little  chance  of  having  the  de- 
sired effect — the  movement  of  the  gases  being  so  direct  and  no 
provision  being  made  for  deflection — between  the  time  they 
leave  the  bed  of  the  coals  and  the  time  they  enter  the  flue  sheets, 
where,  of  necessity,  due  to  the  reduced  temperature,  any  further 
combustion  is  stopped.  -. 

The  ordinarv  ])ituminous  firebox  with  a  brick  arch   is  shown 


Fig.  2 — Flame  Action  in  Firebox  with  Brick  Arch, 


Fig. 


"lame  Action  In  Firebox  with  Gaines  Combustion  Chamber. 


gases  were  important  factors.  A  rather  lengthy  study  of  the 
whole  matter  resulted  in  a  special  design  of  firebox,  embodying 
the  combustion  chamber,  brick  wall  with  air  inlets,  and  means 
for  cleaning  out  the  cinders  collecting  in  the  combustion  cham- 
ber. Three  years'  e.xperience  with  this  firebox  has  shown  its 
value.     The  actual  results  will  be  discussed  later. 

A  brief  review  of  firebox  design  and  of  some  of  the  principles 
embodied  in  it  may  be  of  interest :     Fig.   1   shows  the  regular 


in  Fig.  2.  It  is  obvious  that  the  introduction  of  the  arch  at  once 
brings  about  an  entirely  different  state  of  affairs  from  that  ex- 
isting in  the  plain  firebox.  The  gases  and  flame  rise  from  the 
fire  and  are  thrown  back,  passing  over  the  top  of  the  arch  and 
then  to  the  flue  sheet.  It  is  also  obvious  that  by  this  means  the 
heat  has  been  brought  in  closer  contact  with  that  portion  of  the 
firebox  at  the  rear,  which  in  the  plain  type  does  little  or  no 
work,  thus  effecting  considerable  increase  in  the   generation  of 
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steam  on  this  account.  It  is  also  easily  seen  that  the  introduc- 
tion of  air  from  any  source  would  aid  combustion  and  has  much 
more  opportunity  for  efifecting  this  result,  as  the  baffling  of  the 
gases  by  the  brick  arch  gives  a  chance  for  the  air  to  mix  with 
the  unconsumed  gases  and  for  the  mixture  to  burn  before  strik- 
ing the  flue  sheet.  This  arrangement,  while  effecting  consider- 
able economy  over  the  plain  arrangement,  has  its  drawbacks 
when  it  comes  to  extreme  widths  of  firebox;  also  where  the 
wheels  are  under  the  firebox  and  limit  its  depth.  In  many  cases 
the  fireboxes  on  modem  engines,  especially  the  consolidation 
type,  are  so  shallow  that  it  is  impossible  to  get  the  arch  between 
the  flues  and  fire.  In  manj-  other  cases,  owing  to  the  width  of 
the  firebox,  it  is  necessary  to  support  the  arch  at  two  or  more 
points  with  arch  pipes. 

It  is  also  apparent  from  I'igs.  1  and  2  that  any  cold  air  en- 
tering the  firebox  is  liable  in  the  first  case  to  strike  the  flue 
;  sheet  and  cool  it  to  an  extent  that  will  give  trouble  with  the 
flues,  whether  entering  from  a  hole  in  the  front  end  of  the  fire 
or  during  a  prolonged  opening  of  the  fire  door.  In  the  second 
case,  if  the  arch  is  of  the  type  that  is  solid  against  the  front 
end,  there  is  little  possibility  of  cold  air  entering  the  flues,  as 
the  air  becomes  warm  before  striking  the  flue  sheet  by  mingling 
with  the  gases  in  passing  over  the  bafile  of  the  brick  arch.     In 


essary,  at  intervals,  to  cool  off  the  boiler  and  remove  the  ac- 
cumulation of  sparks  from  the  combustion  chamber.  It  will  be 
noted,  however,  that  for  blowing  out  the  flues  when  they  are 
plugged,  or  working  on  t!ie  flues  when  leaking,  it  is  not  re- 
quired to  dismantle  the  brick  wall.  There  is  also  another  point 
that  causes  trouble  due  to  tiie  junction  of  the  throat  sheet  with 
the  side  and  crown  sheets ;  this  joint  coming  in  the  hottest  part 
of  the  path  of  the  burning  gases  sometimes  gives  trouble  from 
leaking.  On  the  other  hand,  it  is  almost  impossible  to  damage 
the  flues  ])y  cold  air,  either  from  a  hole  in  the  fire  or  from  the 
prolonged  opening  of  the  fire  door,  as  such  air  will  be  well 
heated  before  striking  the  flue  sheet.  It  is  certain,  however,  that 
with  the  Wootten  firebox  results  are  obtained  in  fuel  economy, 
steaming  capacity,  etc.,  that  cannot  be  obtained  in  the  other  two 
types  above  mentioned,  and  it  is  more  than  probable  that  the  in- 
creased fircl)ox  volume,  together  with  the  deflection  of  the  gases 
by  the  l)rick  wall,  are  the  most  important  factors  ill  producing 
these  results.      ';?:.;'■,  '."'ir-:'  .,'.:'•.  -''■.■:■■■'':■■■ '^^.■"■ri'^-v'' 

The  problem  then  becomes  one  in  which  these  factors  can  he 
maintained  and  the  objections  referred  to  eliminated.  This  was 
finally  accomplished  by  the  design  shown  in  Fig.  4.  Here  the 
firebox  volume  has  been  increased  and  the  deflection  of  the  gases 
from   the  rear  is   provided   for   so   as  to  more  full}'  utilize  the 
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Fig.    5 — Details   of   Construction    of    Gaines    Combustion    Chamber.     ... .. 


those  types  of  engines  using  the  open  arch,  or  one  that  is  open 
at  the  flue  sheet,  this  would  still  hold  true  for  the  admission  of 
air  from  the  door,  but  any  hole  in  the  front  end  of  the  fire 
would  cause  considerable  trouble  on  account  of  leaking  fines. 

The  Wootten  firebox  is  shown  in  Fig.  3.  In  this  construction 
additional  firebox  volume  is  obtained  by  the  use  of  a  circular 
combustion  chamber  surrounded  by  a  water  leg,  and  with  a 
brick  wall  built  up  at  the  back  end.  It  is  obvious  that  more  or 
less  of  the  gases  are  thrown  backward  and  upward,  so  as  to  ob- 
tain the  same  effect  as  with  the  brick  arch  shown  in  Fig.  2.  It 
is  also  evident  that,  as  the  brick  wall  is  of  some  considerable 
height,  the  firebox  itself  may  be  as  shallow  as  the  design  of 
the  engine  may  require,  as  the  brick  wall  prevents  the  fuel  from 
getting  into  the  flues.  Incomplete  combustion  is  minimized  in 
this  arrangement,  as  any  air  that  is  admitted  is  more  or  less  inti- 
mately mixed  with  the  gases  in  passing  over  the  brick  wall,  and 
has  the  opportunity  of  burning  in  the  combustion  chamber  be- 
fore striking  the  flue  sheet.  .■  "    ''■■  ^ ',':■/ '^y'r  --'i^p::-?--:^'-:-'''-  :    -'i^  '  V 

Mechanically  there  are  some  objections  to  this  arrangement. 
The  water  leg  surrounding  the  combustion  chamber  must  be  of 
sufficient  width,  at  the  bottom  especially,  to  allow  good  circula- 
tion and  prevent  the  burning  of  the  sheets.  This,  in  turn,  cuts 
down  the  available  flue  sheet  area  and  prevents  the  installation 
of  the  same  number  of  flues  that  would  otherwise  obtain  in 
boiler  shell  of  the  same  outside  diameter.    It  also  becomes  nec- 


back  portion  of  the  firebox.    Also,  the  introduction  of  air  through  ".. 
the  brick  wall  provides  oxygen  for  complete  combustion.     This 
air,  entering  through  the  incandescent  brick  wall,  is  heated  ap-   - 
proximately  to  the  temperature  of  the  firebox  before  mingling 
with  the  gases,  making  the  most  favorable  conditions  for  com-    . 
plete  combustion.     The  space  behind  the  wall  allows  an  oppor-  .' 
tunity  for  their  burning  before  striking  the  flue  sheet.     The  ar- 
rangement also   permits   of  the   application  of   a   regular   spark    . 
hopper  at  the  bottom  of  the  chamber  for  cleaning,  when  nec- 
essary.    It  also  eliminates  the  seam  between  the  throat  and  side 
sheets  at  the  place  where    it  is  liable  to  give  trouble,  and  at  the 
same  time  protects  the  flues  from  cold  air  and  consequent  dam-    < 
age.     It  will  also  be  noted  that  under  this  arrangement  the  same   . 
flue   sheet   arrangement   may   be   obtained   for   the   same   boiler  . 

diameter,  as  in  Fig.  1.        ■.  .'.'^'■-/:} ^■yy^^^'■^■■^:y \''.-: '■'':■• -/[''l -■'.'■''. ^.       i 
To  check  these   theories   with   actual   practice  an  engine  was  - 
changed,  as  shown  in  Fig.  5,  by  cutting  off  the  entire  back  head    . 
and  building  a   new   back  head   with    a    firebox  approximately    ' 
equal  to  the  length  of  the  brick  wall  plus  the  combustion  chamber. 
The  combustion  chamber  was  formed,  as  shown  in  the  illustra-  . 
tion,  by  building  a  brick  wall  on  a  cross  bearing.     The  engine  ., 
was  put  into  service  in  February,   1909— three  years  ago.     The  .' 
flues   applied  to  the  engine  at  that  time  have  never   given  any    J. 
trouble  from  leaking  or  stopping  up.     The  engine  has  been   in  ■'■: 
the  shop   twice  for  tire   turning,   but   is   still   running  -with   the    ; 
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original  flues,  having  made  80,000  miles  to  date.  On  the  same 
division  sister  engines,  as  well  as  engines  of  equal  power  in  the 
same  service,  fail  to  make  an  average  of  over  26,000  to  33,000 
miles  before  the  flues  require  safe-ending  and  resetting. 

A  series  of  tests,  using  this  engine,  a  sister  engine  without  the 
combustion  chamber,  and  a  wide  firebox  consolidation  of  a  later 
design  and  better  proportions,  was  made  in  March,  1909.  An 
additional  test  was  also  made  in  February,  1911.  Both  series  of 
tests  were  made  with  the  same  crews,  using  a  train  composed  of 
steel  cars  loaded  with  company  coal,  the  same  train  being  used 
through  the  scries  of  tests,  thus  eliminating  any  variables  due 
to  the  make-up  of  the  train.  All  coal  used  in  each  test  was 
from  the  same  mine  and  was  mined  at  the  same  time  and  was 
sacked.    The  two  tests  check  very  closely  and  show  almost  iden- 


FLANGE  LUBRICATOR 


BY  JAMES  STEVENSON 
Gang  Foreman,  Pennsylvania  Railroad,  Olean,    N.  Y. 

The  accompanying  illustration  shows  a  flange  lubricator  whicli 
was  designed  by  the  writer  and  may  be  very  easily  constructed. 
It  is  made  of  a  1  in.  or  1J4  in-  pipe  flattened  and  bent  at  the 
lower  end  and  ground  to  fit  the  flange  of  the  driving  wheel. 
This  end  should  be  filled  with  a  closely  woven  felt,  as  showr. 
in  the  drawing,  so  that  the  oil  may  soak  through  and  keep  the 
flange  lubricated. 

The  pipe  is  held  in  position  by  a  clamp  which  is  located 
a  little  above  th^  center  of  the  pipe.    This  clamp  is  free  to  swing 


Train 

Number. 

Extra 

2  36 

1/36 

Date. 

1/13/11 
1/14/11 
1/16/11 
1/17/11 

1/18/11 
1/19/11 
1/20/11 
1/21/11 

Actual 
Time 
Consumed. 
6  hr.  34  m. 
6  hr.  42  ni. 
6  hr.  12  m. 
6  hr.  39  m. 

Stops.       ". 

Pounds 
coal  consumed. 

K 

Pounds 
water  evaporated. 

Miles 

run 

to  one 

ton  of 

coal. 

16.74 

14.98 

16.08 

14.04 

Tons  coal 
used 

in  excess, 

based  on 
Engine  1014 

as  unit  of 
comparison. 

Relative 
efficiency 

based  on 

coal  con- 
sumption 

per  mile. 

Engine 
Number. 
•1014 

1014 

r 

Numb 

6 

8 
7 

7 

5 
5 

.S 
8 

Time 
er.     Consumed. 

1  hr.    4  m. 

1  hr.  33  m. 

49  m. 

1  hr.  12  m. 

f 

Total. 

11,950 
13,350 
12,450 
14,250 

Per   1,000 
ton  miles. 

93 
104 

97 
111 

Per^ 

hour. 
1,820 
1,991 
2,008 
2,143 

1,991 

2,833 
2,715 
2,841 
3,068 

2.865 

1.875 
2,230 
2,080 
2.089 

Total. 

96,800 
109,000 
105,750 
109,800 

421,350 

121,458 
124,887 
113,095 
121,883 

481,323 

Per  pound 
of  coal. 

8.10 
8.16 
8.49 

7.71 

26  hr.     7  m. 

4  hr.  38  m. 

52,000 

20,400 
21.900 
19,087 
22,500 

101 

8.10 

5.95 
5.70 
5.93 
5.42 

15.38 

100.00 

tl012 
1012 

Extra 
1/36 

Extra 
2/36 

7  hr.  12  m. 

8  hr.    4  m. 

6  hr.  43  m. 

7  hr.  20  ni. 

57  m. 
1  hr.  16  m. 

45  m. 
1  hr.  43  m. 

159 
170 
148 
175 

9.80 

9.13 

10.48 

8.89 

15.94 
4.45 





29  hr.  17  m. 

9 
10 

9 
12 

4  hr.  41  m. 

83,887 

15.000 
16,500 
13,800 
15.600 

60,900 

163 

117 
128 
107 
121 

5.74 

7.36 

7.27 
7.4S 
7.51 

9.54 

61.96 

§1716 

1716 

Extra 

1    36 

Extra 

1/36 

1/23/11 
1/24/11 
1/25/11 
1/26/11 

8hr. 

7  hr.  24  ni. 

6  hr.  50  m. 

7  hr.  28  m. 

2  hr.  33  m. 
I  hr.  41  m. 
1  hr.  20  m. 
1  hr.  42  m. 

110,400 
120,000 
102,801 
117,166 

13.33 
11.43 
14.49 
12.82 





29  hr.  42  m. 

•• 

7  hr.  16  m. 

118 

2,050 

450.367 

7.39 

13.14 

85.58 

•Engine  1014 — 21  in.  x  iZ  in.  Cooke  consolidation — with  new  firebox  and  combustion  chamber,  with  hollow  brick  wall  and  provision  for  mixing  hot 
air  with  burning  gases.     Total  heating  surface,  2,987.33  sq.   ft. 

tKngine   1012 — Same  class  engine  as   1014,   but  with   original  boiler  unchanged,  and  brick  arch.     Total  heating  surface,  3,022.29  sq.  ft. 

SEngine   1716 — 22  in.   x  30  in.   Raldwin  consolidation— brick  arch.      Total  heating  surface,  3,230  sq.  ft. 

.\nalysis  of  fuel:  Mni=ture,  1.39  per  cent.;  volatile  coml)ustible  matter,  30.56  per  cent.;  fixed  carbon,  55.11  per  cent.;  ash,  12.94  per  cent.;  sulphur, 
1.5  per  cent.     B.t.u.  per  lb.  dry  coal   (Mahler  Atwater  calorimeter),   13,179;   B.t.u.   per  lb.   actual  coal,   12,996. 


tical  results.  The  results  from  the  later  test  are  reproduced 
herewith  and  show  that  the  economy  of  the  arrangement  is  actual 
and  quite  considerable. 

It  has  further  been  found  that  when  the  fuel  supply  is  of  a 
nature  which  causes  steam  failures  on  other  engines  running  in 
similar  service  on  the  division,  this  engine  has  not,  as  yet,  given 
a  single  steam  failure,  even  when  the  grade  of  fuel  was  consid- 
erably below  standard.  The  engine,  when  in  service  working 
steam,  emits  a  minimum  amount  of  smoke;  in  fact  it  is  almost 
impossible  to  make  black  smoke  by  leaving  both  fire  doors  open 
and  shoveling  coal  continuously ;  on  the  other  hand,  with  an  or- 
dinarily good  fire  the  amount  of  smoke  emitted  is  almost  im- 
perceptible. 

.\nother  peculiar  feature  is  that  a  very  small  amount  of  sparks 
are  ejected  from  the  stack,  and  those  ejected  are  in  all  cases 
dead.  This  does  not  mean  that  there  is  any  great  accumulation  in 
the  combustion  chamber,  being  very  seldom  that  more  than  a  few 
quarts  are  found  in  this  locality,  although  the  sparks  which  are 
found  in  the  combustion  chamber  are  readily  removed  through 
the  spark  hopper  in  the  bottom. 

Another  rather  important  feature  connected  with  the  burning 
of  soft  coal  on  this  engine  is  the  fact  that  the  flues  show  no  in- 
dications of  plugging  up.  In  going  over  this  matter  with  the 
foreman  boilermaker  of  the  terminal  out  of  which  the  engine 
runs,  he  states  positively  that  the  engine  has  never  been  reported, 
as  yet,  to  have  the  flues  blown  out. 


on  the  bolt  which  fastens  it  to  the  bracket,  allowing  the  lubri- 
cator to  ride  easily  on  the  flange.  Should  it  be  desired  to  oil  the 
flange  only  when  rounding  a  curve  the  cup  may  be  arranged  so 
that  it  just  misses  the  flange  when  the  engine  is  level.  When 
the  engine  takes  a  curve  the  elevation  of  the  outer  rail  will  raise 
the  engine  sufficient  to  cause  the  cup  to  bear  against  the  flange, 
bringing   the   lubricating    feature    into   action.     A    5^-in.    copper 
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Driving   Wheel    Flange    Lubricator. 


§  Oil  Hole 


Met.\l  Be.\rings. — The  bureau  of  construction  and  repair  of 
the  U.  S.  Navy  department  requires  an  alloy  of  88.8  per  cent. 
Banca  tin,  7.5  per  cent,  regulus  of  antimony  and  3.7  per  cent, 
of  best  refined  copper  for  all  white  metal  bearings. 


pipe  is  connected  to  the  air  pump  exhaust,  discharging  directly  on 
the  oil  cup,  so  as  to  keep  the  oil  sufficiently  warm  in  cold 
weather.  This  feature  has  been  found  to  be  very  necessary  as 
the  cold  will  congeal  the  oil  so  that  it  will  not  run.  This  device 
is  not  patented  and  the  writer  would  be  glad  to  receive  any 
criticisms  concerning  it.  ;  ^.•■'■^.' '{%v-  ■;:'"';  ;•  v.      .  '*- 
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General  News  Section 


The  Pere  Marquette  engine  house,  at  Ludington,  Mich.,  was 
recently  partially  destroyed  by  fire.  Considerable  machine  tool 
equipment  was  destroyed.        ..  -.      ,  .  .;.;-....    ...    ;■  ^       ^, 

:  The  Texas  &  Pacific  has  announced  its  intention  to  run  motor 
cars  regularly  between  Dallas,  Fort  Worth  and  Mineral  Wells, 
Texas.     There  will  be  three  cars  in  service. 

The  Illinois  Central  has  issued  an  order  allowing  the  wood 
from  40  worn-out  freight  cars  being  dismantled  at  the  Burnside 
shops  to  be  given  away  to  the  poor  for  fuel. 

The  carpenter  and  repair  shops  of  the  Hocking  Valley,  at 
VValbridge,  Ohio,  were  destroyed  by  fire  January  10;  loss,  includ- 
ing a  coal  house,  a  sand  house,  an  oil  house  and  a  material  shed, 
$75,000.  ■•■../•.•.;:;:•:.:-•;  ;■:■.;..••:■•;  --•v.v.^.-vr.v;;;--  ■-.;:■'  :■■:  '. 
;■,  The  boilermakers  working  in  the  shops  of  the  American  Loco- 
motive Company,  who  have  been  on  strike  for  three  months,  in 
sympathy  with  the  strike  of  the  New  York  Central  boilermakers, 
have  called  oflf  the  strike.    ^      ;      "'   ■;-/:■   i-.'--.  >^:  .■ -^ '"■"'■.' i^^ 

The  fast  mail  train  of  the  Lake  Shore  &  Michigan  Southern 
on  January  2  was  run  from  Cleveland  to  Toledo,  108  miles,  in 
105  minutes,  making  up  40  minutes.  The  train  consisted  of  12 
cars  and  was  drawn  by  two  engines.       -v;.-';;         --.."■;;; 

The  coroner  of  Allegheny  County,  in  Pennsylvania,  reports 
that  fatalities  in  factories  and  mills  have  decreased  30  per  cent, 
on  account  of  the  safety  devices  that  have  been  installed  by  the 
manufacturers,  the  total  for  1911  being  2,657  deaths. 

The  Hine  system  of  organization  has  been  installed  by  the 
Georgia  &  Florida,  and  the  number  of  officers  is  increased.  This 
is  intended  to  abolish  the  practice  of  having  clerks  sign  the 
names  of  officers,  and  increases  the  authority  of  the  officers. 

The  Julius  Pintsch  Aktiengesellschaft  advises  that  the  Prussian 
Minister  of  Public  Works  has  denied  a  report  published  in  vari- 
ous European  papers  to  the  eflfect  that,  by  action  of  the  Reichstag, 
at  Berlin,  the  Prussian  state  railways  were  to  be  equipped  with 
electric  light. 

A  statement  compiled  at  the  War  Department  in  Washington 
shows  that  from  sales  of  scrap  iron  and  other  unused  material 
which  was  left  on  the  Isthmus  of  Panama  by  the  Frenchmen 
who  did  work  on  the  canal  fifteen  years  ago,  the  government 
has  already  realized  the  sum  of  $2,112,000. 

The  Southern  Pacific,  by  making  a  slight  change  in  the  train 
schedules  and  by  providing  for  a  connection  at  Port  Costa,  Cal., 
between  the  Shasta  Limited  from  Seattle,  and  the  "Owl"  for 
Los  Angeles,  has  shortened  the  trip  for  passengers  between 
Seattle  and  Los  Angeles  to  44  hours,  a  saving  of  nearly  a  day. 

The  Chicago  &  Eastern  Illinois  has  advanced  the  wages  of 
enginemen,  firemen,  conductors  and  brakemen  to  the  level  of  the 
scales  paid  on  the  Frisco  lines  west  of  the  Mississippi  river ;  this 
in  accordance  with  an  agreement  reached  last  year  by  which  the 
advance  was  to  be  made  in  two  instalments.  The  present  advance 
constitutes  the  second  instalment.        .:    -         .•      '.;.■.  :,-.■■' 

Commissioner  Prouty,  of  the  Interstate  Commerce  Commis- 
sion, has  been  elected  chairman  of  the  commission,  to  succeed 
Chairman  Clements.  This  is  in  accordance  with  a  rule  adopted 
last  year  that  the  term  of  office  of  the  chairman  should  be  limited 
to  one  year  and  be  filled  from  year  to  year  by  different  members 
in  the  order  of  seniority  in  service.  ,-.    .         ...    ... 

A  locomotive  boiler  exploded  January  5  in  the  engine  house 
of  the  Southern  Pacific  at  Los  Angeles,  Cal,  and  killed  two 
men  and  injured  three.  The  explosion  was  caused  by  low  water 
in  the  boiler;  the  force  of  the  explosion  lifted  the  boiler  from 


its  frame,  leaving  the  wheels  standing  on  the  track,  and  carried 
it  to  a  distance  of  100  ft.  from  the  engine  house.      .     ..  .'  -.'     ■    - 

Forty-six  complaints  have  been  filed  in  the  United  States  dis- 
trict court  at  New  Orleans  against  the  Illinois  Central,  alleging 
violations  of  the  safety  appliance  act.  Eleven  complaints  are 
brought  under  the  air  brake  provision  of  the  law,  25  under  the 
provision  regarding  the  use  of  automatic  couplers,  and  10  under 
the  provision  relating  to  the  use  of  grab  irons.  ,  ,    . 

The  New  York  State  Public  Service  Commission,  First  dis- 
trict (New  York  City),  has  made  its  fifth  annual  report.  The 
per  capita  expenditure  of  the  public  of  New  York  City  for  1910 
is  estimated  at  $16.35  for  transportation,  $6.68  for  gas  and  $5.32 
for  electricity,  a  total  of  $28.35.  The  expenses  of  the  commission 
in  supervising  such  public  utilities  were  $377,000,  or  a  per  capita 
expense  of  eight  cents.       ■        :\'~-\.^y:'!'''^.  '-■:/'-'  .^.-^^i.f^-.:^ '  ■:[/■,■ 

Statistics  compiled  by  the  pension  department  of  the  Southern 
Pacific  show  that  since  the  establishment  of  the  pension  depart- 
ment in  January,  1903,  the  sum  of  $948,538  has  been  disbursed 
in  pensions  to  retired  employees.  The  total  disbursements  for 
the  year  1911  were  $184,704.  Since  the  organization  of  the  pen- 
sion department  the  Southern  Pacific  has  pensioned  692  of  its 
former  employees.  The  number  on  the  pension  roll  at  the  close 
of  1911  was  467.  :  -       -  :-; V  .:  ,.-.  - '.  -i.  ■;. -c ^. - .-    ■_:■■  v  .\  : 

The  Supreme  Court  of  the  United  States  in  an  opinion  by 
Justice  Van  Devanter  has  upheld  the  constitutionality  of  the  em- 
ployers liability  act  of  1908  in  four  cases  before  it,  the  principal 
ones  being  the  New  York,  New  Haven  &  Hartford  vs.  Mondon 
and  the  Northern  Pacific  vs.  Babcock.  The  Court  of  Appeals 
for  the  state  of  Connecticut,  which  held  that  an  action  to  recover 
under  the  law  could  not  be  brought  in  a  state  court  is  overruled, 
and  the  case  remanded.  'C^  1'-   •'■''■.■.  •-     .'  ■- '^-  '  Z  .''■:'.■:■•-.''■ 

The  Pennsylvania  Railroad,  encouraged /"by  the  reduction  in 
the  number  of  trespassers  killed  along  its  lines,  as  a  result  of 
the  persistent  eflforts  of  its  officers  during  the  past  four  years, 
intends  to  redouble  its  eflforts  during  1912.  New  warning  notices 
will  be  put  up  and  the  authorities  will  be  requested  to  enact 
more  stringent  laws.  General  Manager  S.  C.  Long  has  issued 
a  circular  to  officers  and  employees,  and  has  called  upon  all 
employees  to  assist  in  decreasing  the  death  roll.  .  .>       ,^ 

W.  B.  Spaulding,  chairman  of  the  central  safety  committee 
of  the  St.  Louis  &  San  Francisco,  has  compiled  a  report  of  the 
casualties  on  the  Frisco  Lines  for  the  last  six  months  of  1911, 
during  which  the  safety  committee  plan  has  been  in  effect,  to- 
gether with  a  comparison  with  the  corresponding  period  of  1910. 
There  was  a  decrease  of  15,  or  14  per  cent,  in  the  number  of 
persons  killed,  from  108  in  1910  to  93  in  1911.  The  number  of 
injured  was  reduced  from  2,°50  in  1910,  to  2,714  in  1911,  a  reduc- 
tion of  236,  or  8  per  cent. 

A  resolution  has  been  introduced  in  congress  by  l^epresen'- 
tative  Ayres,  of  New  York,  calling  upon  the  Interstate  Com- 
merce Commission  to  investigate  the  repair  shops  of  the  railways 
belonging  to  tlie  Trunk  Line  Association.  It  is  declared  that  the 
differences  in  the  cost  of  various  parts  made  by  railways  vary 
so  greatly  as  between  the  shops  of  different  roads  that  an  investi- 
gation is  needed.  Railways  are  reporting  higher  costs  for  repair- 
ing cars  and  engines,  yet  the  workmen  in  the  shops  do  not  sec 
any  benefit  from  the  increase. 

The  Jacobs-Shupert  U.  S.  Firebox  Company  is  to  conduct 
comprehensive  tests  of  the  Jacobs-Schupert  firebox  in  compari- 
son with  a  similar  firebox  of  the  ordinary  type  at  Coatesville, 
Pa.  Dr.  W.  F.  M.  Goss,  Dean  of  the  College  of  Engineering, 
University  of  Illinois,  is  to  act  as  expert,  outlining  and  after- 
wards directing  the  tests.    The  first  series  of  tests  which  are  to 
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determine  the  relative  amount  of  heat  absbrbed  by  the  lirebo.Kcs 
of  the  two  boilers  under  similar  conditions  of  operation  will 
begin  early  in  February.  A  second  series,  which  will  concern 
the  low  water  tests,  will  begin  on  or  about  April  1. 

Thomas  A.  Edison,  the  inventor,  recently  held  a  short  con- 
ference with  W.  L.  Park,  vice-president  and  general  manager ; 
M.  K.  Barnuni,  general  superintendent  of  motive  power,  and 
C.  F.  Parker,  purchasing  agent  of  the  Illinois  Central.  Arrange- 
ments were  made  for  an  experimental  test  of  three  passenger 
motor  cars  to  be  equipped  with  storage  batteries  at  the  Edison 
shop.  Mr.  Edison  asserted  that  the  batteries  could  be  charged 
in  40  minutes  for  a  run  of  200  miles.  The  Chicago  Great  West- 
ern has  recently  arranged  for  a  test  on  a  branch  line  of  a  similar 
car  which  has  already  been  tried  on  the  Long  Island. 

The  Indiana  Commission  has  filed  in  the  Federal  court  a  bill 
of  exceptions  protesting  against  the  finding  by  Special  Master 
N.  C.  lUitler.  Iianded  in  to  the  court  last  month,  in  the  case  in- 
volving the  headlight  law.  The  master  reported  to  the  court  that 
the  order  issued  by  the  commission  a  year  ago  requiring  rail- 
ways to  equip  locomotives  with  headlights  of  not  less  than  1,500 
candle  power,  was  legal  in  the  sense  that  the  commission  had 
power  in  the  premises,  but  that  it  was  invalid  because  its  pro- 
visions were  not  sufficiently  definite.  The  commissioners  claim 
that  their  order  is  sufficiently  definite  for  use  as  a  basis  of  action 
until  the  status  of  the  law  can  be  settled  in  the  courts. 

The  Erie  Railroad  has  equipped  about  100  of  its  locomotives, 
running  in  suburban  passenger  service  at  the  New  York  end  of 
the  road  with  2-in.  single-bell  chime  whistles,  in  addition  to  the 
ordinary  whistle,  and  has  instructed  the  engincmen  to  use  this 
smaller  and  less  noisy  whistle  on  all  occasions  except  where  the 
louder  one  is  required  as  a  measure  of  safety.  Some  of  these 
smaller  whistles  have  been  in  use  for  several  months,  and  the 
officers  of  the  road  find  them  satisfactory  in  every  respect.  A 
local  report  says  that  those  suburban  residents  who  have  been 
disturbed  and  annoyed  by  the  "wild  shriek''  of  the  5  a.  m.  train 
may  now  be  expected  to  become  fast  friends  of  the  Erie. 

The  Supreme  Court  of  the  District  of  Columbia  has  rendered 
a  decision  sustaining  the  claims  of  Peter  11.  Murphy,  president 
of  the  Standard  Railway  Equipment  Company,  St.  Louis,  Mo., 
again.st  the  Baltimore  &  Ohio,  for  infringement  of  the  Murphy 
patents  covering  the  Murphy  outside  metal  car  roof.  The  decree 
declares  the  Murphy  patents  to  be  valid  and  to  have  been  in- 
fringed by  the  roof  used  by  the  Baltimore  &  Ohio.  .\  per- 
manent injunction  was  issued  prohibiting  the  railway  company 
from  further  use  of  this  roof,  except  those  already  applied, 
pending  an  appeal  to  a  higher  court.  The  question  of  the 
amount  of  damages  to  be  assessed  was  referred  to  the  auditor 
of  the  court.  .-      .  .;:       ^  •■     •  ,'. 

The  Florida  East  Coast  Railway  was  opened  for  traffic  through 
to  Key  West,  Fla.,  on  January  22.  This  remarkable  railway 
for  a  distance  of  about  70  miles  is  over  water  and  SO  far  from  the 

land  that  at  times  the  passengers  cannot  see  it.  It  is  a  Ulljque 
and  expensive  structure,  in  some  places  costing  $900,000  per  mile. 
It  includes  six  miles  of  solid  concrete  viaduct,  81  miles  of  em- 
bankment 30  ft.  above  low  water  level,  and  has  8  fixed  and  2 
draw  bridges.  The  entire  length  of  the  road,  from  Jacksonville 
to  Key  West,  is  522  miles.  The  cost  of  the  road  was  approxi- 
mately $37,000,000,  all  of  which  was  carried  by  Henry  M. 
Flagler  personally  until  -1909,  when  $10,000,000  first  mortgage 
bonds  were  sold.     ....        ■  -  .     •      ..        -.  .       .■-:■  ..    -. 

Darius  Miller,  president  of  the  Chicago,  Burlington  &  Quincy, 
has  addressed  a  circular  letter  to  each  of  the  45,000  employees 
of  the  road,  announcing  the  organization  of  a  department  of 
safety  similar  in  its  general  plan  to  the  safety  committees  formed 
on  the  Chicago  &  North  Western,  the  St.  Louis  &  San  Fran- 
cisco, the  Baltimore  &  Ohio,  the  Chicago  Great  Western  and  the 
Delaware.  Lackawanna  &  Western.     The  department  will  be  in 


charge  of  E.  M.  Switzer,  who  will  have  the  title  of  superintendent 
of  safety,  and  will  be  assisted  by  a  central  or  advisory  committee, 
with  headquarters  at  Chicago.  On  each  operating  division  there 
will  be  a  sub-committee,  with  separate  sub-committees  for  somi- 
of  the  more  important  shops  and  other  places  where  large  num- 
bers of  men  are  employed. 

Committees  of  the  Brotherhood  of  Locomotive  Engineers  have 
presented  to  all  of  the  prominent  railways  east  of  Chicago  and 
north  of  the  Ohio  river  and  the  Norfolk  &  Western  Railway,  a 
request  or  demand  for  increased  pay,  the  percentage  called  fo.- 
being  from  15  to  25  per  cent.  The  object  of  the  enginemen  is  U-. 
standardize  the  scale  on  all  lines  in  this  territory,  as  was  donr 
in  the  cases  of  the  conductors  and  brakemen  in  1910.  The  Gen- 
eral Managers'  Association  has  been  asked  to  appoint  a  commit 
tee  to  negotiate  with  a  committee  of  the  Brotherhood  in  order 
to  deal  with  the  question  collectively.  .\  definite  relation  betweeii 
the  wages  paid  to  enginemen  and  to  trainmen  and  conductors  has 
heretofore  always  existed,  and  the  enginemen  believe  that  the} 
are  entitled  to  a  fi.xed  advantage  in  wages  over  these  other  arms 
of  the  service..  ......     .^  .    .      r     i^^  : ;.  •      •-■-.,     ;  ,   •    •  r  . 

During  the  past  month  the  extreme  cold  throughout  the 
country  was  the  cause  of  many  delays  to  trains.  This  was 
especially  true  in  the  northern  and  western  states,  where  snow-  , 
bound  trains  were  "too  numerous  to  mention.''  At  Lynchburg^ 
Va.,  a  passenger  train  with  leaky  pipes  was  frozen  to  the— tpa^- 
and  had  to  be  bumped  at  the  rear  by  three  engines  to  loosen  the 
wheels.  On  the  Great  Northern  near  Java,  Mont.,  a  rotary 
snowplow  was  knocked  ofif  the  track  by  an  avalanche  and  fell 
over  a  precipice  100  ft.  high.  The  temperature  was  26  degs. 
below  zero.  It  has  been  stated  that  the  roads  of  the  country,  as 
a  whole,  have  suffered  more  from  this  month's  cold  spell  than 
th?y  have  any  other  winter  during  the  past  eight  years,  and  that 
the  delays  and  difficulties  for  the  most  part  were  due  to  the 
men  being  unprepared  for  the  severe  weather. 

On  January  22  a  rear  collision  took  place  on  the  Illinois 
Central  at  Kinmundy,  111.,  which  resulted  in  the  death  of  J.  T. 
Harahan,  former  president  of  the  Illinois  Central;  F.  O.  Melcher, 
second  vice-president  of  the  Rock  Island  Lines ;  E.  B.  Peirce, 
general  solicitor  of  the  Rock  Island  Lines,  and  E.  E.  Wright, 
attorney  for  the  Rock  Island  Lines  in  the  State  of  Tennessee. 
The  men  were  sleeping  in  Mr.  Melcher's  business  car,  which  was 
attached  to  the  New  Orleans  express,  running  south  bound.  The 
car  was  of  all-wood  construction,  while  the  other  cars  in  both 
trains  were  of  all-steel  construction.  Four  other  members  of 
the  party  escaped  without  injury,  they  being  in  the  forward  part 
of  the  car.  The  coroner's  jury  has  returned  a  verdict  placing  the 
blame  for  the  accident  upon  Henry  Schniederjohn,  operator  at 
Edgewood.  and  Harry  J.  Brocckcr.  flagman  on  train  No.  25,  the 
express  train  which  was  struck  by  the  Panama  Limited.  The 
jury  also  decided  that  the  railway  erred  in  not  maintaining  a 
sufficient  interval  between  the  trains.  The  operator  is  blamed 
by  the  jury  for  the  same  reason. 

The  Pennsylvania  Railroad  in  ten  months  has  decreased  the 
number  of  serious  injuries  to  employees  in  its  shops  by  more  than 
63  per  cent.,  and  in  recognition  of  this  work  the  American 
Museum  of  Safety,  acting  as  agents  ior  the  Travelers'  Insurance 
Company,  presented  a  medal  to  the  company  as  the  American 
employer  who,  in  its  judgment,  "had  done  the  most  for  the  pro- 
tection of  the  lives  and  limbs  of  workmen,  by  means  of  safety 
devices  for  dangerous  machines  and  processes."  The  medal  was 
received  by  Vice-President  W.  W.  Atterbury,  head  of  the  operat- 
ing department.  In  the  fall  of  1910  experts  from  one  of  the 
large  accident  insurance  companies  were  employed  and,  accom- 
panied by  inspectors  of  the  motive  power  department,  inspected 
all  of  the  road's  larger  shops.  Following  this,  safety  committees 
were  organized  on  all  divisions.  As  a  result,  the  number  of 
serious  injuries  per  thousand  shop  employees,  which  in  January 
was  8.7,  was  reduced  as  follows :  February,  7.3 ;  March,  8.3 ;  April, 
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6.0;  May,  7.9;  June,  5.2;  July,  4.7;  August,  3.4;  September,  3.4; 
October,  3.2.  During  this  period,  the  average  number  of  em- 
ployees was  33,242. 

Tlie  Pennsylvania  announces  that  its  offer  to  pay  its  men  for 
valuable  ideas  has  already  produced  good  results.  For  some 
reason  not  disclosed  the  offer  was  promulgated  only  on  the  Buf- 
falo &  Allegheny  Valley  division,  which  has  only  one-fifth  of 
the  road's  mileage.  Suggestions  at  once  came  in  from  all 
quarters.  An  engine  house  clerk  won  a  premium  by  submitting 
a  plan  for  increasing  economy  by  the  further  use  of  carbon  sheets 
which  remain  in  repair  card  books,  after  the  cards  have  been 
filled  up  and  removed.  A  tinsmith  discovered  an  improved 
method  for  fastening  the  boxes  which  contain  flags,  torpedoes  and 
the  medical  case  in  engine  cabs.  By  standardizing  the  heights 
of  coal  gpifes  on  tenders,  a  fireman  saw  a  way  to  minimize  the 
loss,/Tf-Toal  through  vibration.     He  was  paid  for  the  idea.     At 

lc  of  the  terminals,  an  appliance  for  cleaning  and  sterilizing 
irinking  cups  used  in  coaches  was  perfected  by  a  car  inspector, 
and  he  received  payment  for  it.  ^lany  worthless  suggestions 
came  in,  but  the  officers  say  that  the  saving  effected  by  those 
which  are  adopted  makes  it  very  much  worth  while  to  investigate 
thcin  all.  And  there  is  the  indirect  gain  in  the  added  interest 
that  the  employees  take  in  their  work,  and  in  the  watchfulness 
and  originality  which  is  developed.         _.      \  >'/'.:       ,,    ..  , 


MEETINGS     AND     CONVENTIONS 

Fuel  Association. — The  fourth  aimual  convention  of  the  In- 
ternational Railway  Fuei  Association  will  be  held  at  the  Hotel 
Sherman,  Chicago,  May  22-25,  1912. 

.hncrican  Supply  and  Machinery  Manufacturers'  Association. — 
The  next  joint  convention  of  the  American  Supply  and  Ma- 
chinery Manufacturers'  Association,  the  National  Supply  and 
Machinery  Dealers'  Association  and  the  Southern  Supply  and 
Maclnnery  Dealers'  Association  will  be  held  at  the  Monticello 
hdtcl,  Norfolk,  Va..  May  13-15,  1912.  F.  D.  Mitchell  is  secretary 
and  may  be  addressed  at  309  Broadway,  New  York. 

li  cslern  Canada  Railicay  Club. — Economic  organization  and 
maintenance  of  the  freight  car  repair  yard  at  a  terminal  point 
was  briefly  considered  by  J.  Thomas  Warde.  chief  clerk  to  gen- 
eral manager,  Canadian  Pacific.  Winnipeg,  in  a  paper  presented 
in  December.  The  location,  arrangement  and  necessar}'  struc- 
tures for  an  ideal  freight  car  repair  yard  were  discussed  and 
the  more  important  features  of  the  organization  of  the  forces 
and  the  duties  of  its  mem'hers  were  considered. 

■  Canadian  Railway  Club. — E.  B.  Tilt  engineer  of  tests.  Cana- 
(iiaii  Pacific,  presented  an  interesting  paper  on  the  work  of  a 
testing  department  on  a  railway  at  the  December  meeting.  The 
pnier  reviewed  the  history  of  testing  in  connection  with  r.iiUvays 
un>i  gave  a  good  description  of  the  organization  and  methods 
use  I  on  the  Canadian  Pacific.  The  importance  of  the  department 
"1  c mnection  with  the  making  of  specifications,  which  it  was  tne 
autlior's  belief  should  he  originated  and  prepared  by  it,  being 
suLiiiitted  to  other  departments  for  their  criticisms  only,  was 
vcr;,   carefully  discussed.  ■.'■  '^i   ■•:■'■:■■-    .  '  ■  ''■y'^^'■.  '■-'' 


Central  Railivay'  Club. — At  the  January  meeting  Prof.  E.  C. 
Schmidt,  of  the  University  of  Illinois,  presented  a  mos|t  interest^  ' 
ing  and  valuable  paper  giving  the  results  up  to  date  of  his  ex- 
periments on  the  effect  of  cold  weather  on  tonnage  rating.  The 
curves  and  tables  included  indicated  the  great  importance  of  tlie 
subject,  which  in  many  cases  is  handled  very  crudely  by  different 
companies  operating  in  cold  climates.  The  practice  in  regard 
to  the  reduction  of  tonnage  under  different  weather  and  tem- 
perature conditions,  in  use  at  present  on  a  number  of  large 
roads,  was  shown  in  a  table  which  accompanied  the  paper. 

Xcw  England  Railziiiy  Club. — Major  Chas.  Hine.  recently 
elected  vice-president  and  general  manager  of  the  Southern  Pa- 
cific of  Mexico,  presented  a  paper  on  the  subject  of  which  he  is 
considered  the  greatest  authority — railway  operating  organiz- 
tion — at  the  December  meeting.  He  reviewed  the  various  factors 
entering  into  railroading,  leading  up  to  a  very  complete  account 
of  his  experiments  in  connection  with  the  Harriman  lines,  which 
extended  over  three  years,  and  which  have  proved  to  be  most 
beneficial  to  all  concerned.  Major  Hine  presented  his  deduc-  • 
tions  from  this  experience  in  a  very  clear,  interesting  manner. 

Railzi'ay  Supf'ly  Manufacturers'  Association. — Circular  No.  1 
of  this  association  gives  such  details  as  are  at  present  available 
concerning  the  plans  for  the  exhiljits  of  the  Master  Mechanics* 
and  Master  Car  Builders'  conventions  at  Atlantic  City,  N.  J., 
next  June.  The  exhibits  will  be  as  usual  on  Yonng's  .Million 
Dollar  Pier,  and  81,764  sq.  ft.  of  exhibit  space  has  been  pro- 
vided, an  increase  of  about  5,500  sq.  ft.  The  arrangement  of  the 
space  has  been  considerably  improved.  The  price  of  space  is 
40  cents  per  sq.  ft.,  as  before.  Space  will  be  assigned  on  Feb- 
ruar\'  15.  1912,  at  the  otfice  of  the  secretary.  J.  D.  Conway^ 
Oliver  building,  Pittsburgh,  Pa.       :;     :r    -  ^  V-      i: 

International  Congress  of  Engiuedrs.—A  conference  was  held 
in  San  Francisco,  January  15,  to  make  jilans  for  an  engineers' 
congress  to  be  held  in  that  city  in  1915.  at  the  time  oi  the 
World's  Exposition,  to  celebrate  the  opening  of  the  Panama 
canal,  .\mcng  the  societies  represented  at  the  conference  were 
the  Society  of  Naval  .Architects  and  Marine  Engineers,  .\mcncan 
Society  of  Civil  Engineers,  American  Society  of  Mechanical  En-  : 
gineers.  .\merican  Society  for  Testing  Materials,  American  Insti- 
tute of  Mining  Iingineers,  the  Mining  &  Metallurgical  Society  of 
America,  and  the  American  Chemical  Society.  The  chairman  of 
the  meeting  was  Prof.  W.  W.  Durand,  of  Leland  Stanford,  Jr.,  . 
University. 

Air  Brake  Association. — The  nineteenth  annual  con\ention  of 
the  Air  Brake  Associ.ition  will  be  held  at  the  Hotel  Jefferson,'. 
Richmond,  Va.,  May  7-10.  1912.  The  program  incUides  the 
foUowmg  papers  and  reports :  Friction — Recent  Tests  of  Brake 
Shoes,  by  R.  E.  Auger ;  The  Cleaning  Date,  by  C.  P.  McGinnis ; 
The  Westinghouse  P.  C.  Equipment  in  Service,  by  T,  F.  Lyons ;  - 
Report  of  the  Committee  on  Air  Hose  Failures,  by  T.  W.  Dow, 
chairman ;  The  New  York  L.  T.  Equipment,  by  O.  E.  Moore ; 
Right-.\ngled  Pipe  Fittings  in  .\ir  Brake  Service,  by  T.  L. 
Bui  ton:  Report  of  the  Committee  on  Recommendc<l  Practice,  by 
S.  G.  Down,  chairman ;  Ihe  Westinghouse  P.  C.  Equipment. 
Questions  and  Answers,  by  S.  J.  Kidder,  Stereopticoil  leCtUrC  Oil 
Recent  Air  Brake  Developments,  by  W.  V.   Turner.     .•'.•',''•;' 
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Western  Raihivy  Club. — At  the  January  meeting  C.  R.  Oilman, 
chief  electrician,  Chicago,  Milwaukee  &  St.  Paul,  presented  a 
paper  on  head  end  electric  lighting.  The  system  used  as  an  illus- 
tration was  the  turbine  driven  dynamo,  either  on  the  locomotive 
or  in  the  baggage  car,  having  storage  batteries  floating  on  the 
line  to  come  into  operation  when  tlie  steam  supplj*  of  tlie  turbine 
was  discontinued  temporarily.  The  paper  showed  that  a  17-car 
train  had  872  lamps  which  gave  a  total  lamp  load  of  20,627  watts 
in  the  case  of  a  104-volt  circuit  having  8  c.  p.  lamps.  The  losses 
in  the  machine  and  train  lines  amount  to  about  22  per  cent.,  so 
that  the  dynamo  load  was  25,219  watts,  or  the  full  capacity  of  the 
machine.  As  a  matter  of  fact,  the  steam  pressure  is  not  generally 
sufficient  to  allow  the  generator  to  give  this  output,  and  it  was 
necessary  to  depend  on  the  batteries  to  help  out  while  the  full 
load  was  on  the  circuit.  It  appeared  that  considerable  difficulty 
was  incurred  with  the  110-volt  circuit  in  use  on  the  trains  used  as 
an  illustration,  and  this  was  recently  changed  to  a  60-volt  circuit, 
and  the  carbon  lamps  were  replaced  with  tungsten  lamps.  This 
resulted  in  a  saving  of  $660.  The  lighting  service  was  about  100 
per  cent,  better,  the  candle  power  alone  having  increased  65 
per  cent. 

N'exv  York  Railroad  Club. — Self  propelled  motor  cars  was  the 
subject  of  discussion  at  the  January  meeting.  \V.  B.  Potter,  en 
gineer  of  the  railway  department  of  the  General  Electric  Com- 
pany, presented  a  paper  in  which  he  briefly  considered  the  value 
of  self  propelled  cars  from  the  standpoint  of  the  traftic,  operating 
and  mechanical  departments.  After  briefly  discussing  the  various 
distinct  types  oi  motor  cars  which  have  been  liuilt,  he  explained 
at  some  length  the  details  of  construction  and  operation  of  the 
gas-electric  car  designed  by  the  General  Electric  Company. 
Tables  showing  the  complete  operating  cost  of  a  train  consisting 
of  a  steam  locomotive  and  two  coaches  compared  with  a  General 
Electric  gas-electric  car,  both  operating  3.900  miles  per  month. 
were  given,  "which  indicated  a  gross  yearly  saving  of  nearly 
$7,000  in  favor  of  the  motor  car.  A  report  of  the  mileage  and 
expenses  of  five  motor  cars  on  the  Minneapolis,  St.  Paul,  Roches- 
ter &  Dubuque,  for  three  consecutive  months  in  the  summer,  were 
presented  and  showed  an  expense  of  less  than  12  cents  per  train- 
mile.  A  numlier  of  members  criticised  the  figures  given  for  the 
cost  of  the  steam  train  in  the  comparative  table.  The  operation 
of  the  storage  battery  car  on  the  street  railways  in  New  York 
City,  where  a  number  are  in  use,  was  quite  fully  reported  by  an 
official  having  charge  of  them. 

The   folliKviiif;   list    gi:es    naiiicx    of   sccretaric!,    dates   of   next    or   regular 

meeting's,   and   places   of   meeting  of   mechanical  associations. 

Air  P.Rake  .\.<!SOciation. — 1".  M.  Xellis,  53  .'^tate  .'^t.,  r.oston.  Mass.  Con- 
vention, May  7-10,  Richmond,  Va. 

American  Kailwav  Master  Mechanics'  .\s«oc. — .T.  \V.  Taylor.  Olil  Colony 
buili'ini.'.    C'hicaifo.      Convention,   .Tune    17-19.   .\tlantic  City.   X.    J. 

American  Kaii.way  Tool  Foremen's  .\ssociation. — M.  II.  Bray,  X.  Y., 
X.  H.  &  H.,  Xew  Haven,  Conn. 

American  Society  for  Testinc.  Materials. — Prof.  E.  Marburg,  University 
of   Pennsylvania,   Philadelphia,   Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
39th   St.,   Xew  York. 

Car  I'oremex's  .\ssociation  of  Chicago. — Aaron  Kline,  841  Xorth  50th 
Court,  Chicago;   2d   Monday   in   month,  Chicago. 

International  Railway  Fi'el  .\ssociation. — D.  P..  Sebastian,  I.a  Salle 
St.   Station.   Chicago.     Convention,   May  22-25,  Chicago. 

International  Railway  General  Foremen's  Association. — L.  II.  Rryan, 
_,  r.rown  Marx  buililing,  Piirmingham,  .\Ia.  Convention,  July  23-26, 
■■  •■        1912. 

International  Railroad  Master  P-lacksmiths'  .Association. — .X.  L.  Wood- 
worth,    I.ima,    Ohio.      Convention,    .\ugust    15.   Chicago. 

Master    Poiler    Makers'    .Association. — Harry    D.    Vought,   95    Liberty   St., 

Xew  York.     Convention,   May   14-17,  Pittsburgh,   Pa. 
Master    Car    IJcilders'    Association. — J.    W.    Taylor,   Old   Colony   building, 

Chicago.     Convention,  June   12-14,   Atlantic  City,  X.  J. 
Master  Car  and   Locomotive   Painters*   .\ssoc.  of  U.   S.   and  Canada. — A. 

P.  Pane,  IJ.  &  M.,  Reading,    Mass.    Convention,  2d  week  in  Seiitember. 
Railway    Storekeepers*    .\ssociation. — J.    P.    Murphy,    Box    C,    Collinwood, 

Oliio.      Convention,   May  20-22,   Buffalo,   X.   Y. 
Travelino   K\(,ixeers'   .\ssociation. — W.  O.  Thompson,  X.  Y.   C.  &  H.  R., 

East  Buffalo,  X.  Y.,  August,  1912. 


Personals 


^    '    "    ■     •■■■'■■'■  GENERAL.'-  --.,■.■•••;-■.■: 

L.  Grimes  has  recently  been  appointed  master  mechanic  of  tie 
Illinois  Central  at  Jackson,  Tcnn. 

J.  A.  Gibson  has  resigned  his  position  as  master  mechanic  ui 
the  Peoria  &  Eastern  at  L'rbana,  111.     .        ••      "   :..":'.     ■•.-..' 

F.  J.  Walsh  succeeds  H.  M.  Brown  as  master  mechanic  of  the 
Chesapeake  &  Ohio  at  Hinton,  W.  Va.  ,,     . 

P.  T.  Dunn,  master  mechanic  of  the  Pennsylvania  Lines  West, 
at  Chicago,  has  been  transferred  to  Wellsville,  O. 

I.  Latham  has  recently  been  appointed  master  mechanic  of 
the  Nevada  &  Copper  Belt,  with  offices  at  Mason,  Nev.     ' 

L.  R.  L.MZiKE,  master  mechanic  of  the  Erie  Railroad,  at 
Cleveland,  Ohio,  has  been  transferred  to  Hornell,  N.  Y. 

E.  M.  SwiTZER  has  been  appointed  superintendent  of  safety  of 
the   Chicago,   Burlington  &  Quincy,  with  office  at   Chicago. 

James  Craig  has  been  appointed  chief  draftsman  of  the  Boston 
&  Maine,  at  Boston,  Mass.,  vice  M.  C.  M.  Hatch,  promoted. 

A.  G.  Trumbull,  mechanical  superintendent  of  the  Erie  Rail- 
road at  Cleveland,  O.,  has  been  transferred  to  Jersey  City,  N.  J. 

G.  W.  Good  has  been  appointed  supervisor  of  piece  work  on 
the  New  York  Central  Lines  west  of  Buffalo,  with  office  at 
Chicago. 

L.  E.  Hassman,  master  mechanic  of  the  Illinois  Central,  with 
office  at  Clinton,  111.,  has  resigned,  effective  February  1,  to  en- 
gage in  other  business.    <,  •  .  ■    .-.••.<■  •  ......       •  ; 

J.  W.  Hopkins,  general  foreman  of  the  Pennsylvania  Lines 
West,  at  Richmond,  Ind.,  has  been  appointed  master  mechanic, 
with  office  at  Toledo,  Ohio. 

E.  S.  FiTzsiMMONS,  master  mechanic  of  the  Erie  Railroad  at 
Hornell,  N.  Y.,  has  been  promoted  to  mechanical  superintendent, 
with  headquarters  at  Cleveland.       ...    ..     ..,  ,_  ,        ... 

A.  H.  Grah.xm  has  been  appointed  master  mechanic  of  the 
St.  Louis,  San  Francisco  &  Texas,  and  the  Fort  Worth  &  Rio 
Grande,  with  office  at  Sherman,  Tex. 

F.  K.  Murphy,  supervisor  of  air  brakes  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis,  has  been  appointed  master  mechanic, 
with  office  at  Brightwood,  Ind. 

C.  E.  GossETT,  master  mechanic  of  the  Minneapolis  &  St.  Louis, 
at  Minneapolis,  Minn.,  has  been  appointed  general  master  me- 
chanic, and   Iiis   authority   has  been   extended   over  the   Eastern 

division.  •-.;.•  .-.•        -•,      -  -  ...■:; 

Maynari)  Robinson,  master  mechanic  of  the  Gulf  Colorado  & 
Santa  Fe,  has  had  his  jurisdiction  extended  over  that  portion  of 
the  Pecos  &  Northern  Texas  between  Coleman,  Tex.,  and  Mile 

Post  461.     'Vv-^v^  ■-■:..'■■•.: .  :v'  -..  .-■"■'  ■■'■.  ■":■'■.  .,.:--C:V-:^^ :■ 

C.  E.  Boss,  master  mechanic  of  the  Fort  Worth  &  Rio  Grande 
at  Sherman,  Tex.,  has  been  appointed  master  mechanic  of  the 
Texas  &  Pacific,  with  office  at  Big  Springs,  Tex.,  succeeding 
J.  Potton.      .;•  V.    v,,^;- ..^.    '■'.■';••"  ^::->--   .       >^.  •'";    I  •;.'->; 

P.  T.  DuNLOP,  mechanical  superintendent  of  the  Gulf,  Colorado 
and  Santa  Fe,  has  had  his  jurisdiction  extended  over  that  por 
tion  of  the  Pecos  &  Northern  Texas  between  Coleman,  Tex.,  antl 
Mile  Post  461.  .;.  V;,^  ,%•  .v. ■'■':  ::?■:'  :^~  '    ■■' -"Oy^i--  .:y  ■■,:.■,:■,,-■.... 

William  Gemlo  has  been  appointed  acting  road  foreman  o. 
equipment  in  charge  of  the  Western  division  and  the  Fourth 
district  of  the  Central  division  of  the  Minneapolis  &  St.  Louis, 
with  office  at  Watertown,  S.  Dak. 

Samuel  G.  Thompson,  assistant  engineer  of  motive  power  oi 
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the  Philadelphia  &  Reading,  has  been  appointed  acting  super- 
intendent of  motive  power  and  rolling  equipment,  with  office  at 
Reading,   Pa.,  succeeding  Howard  D.  Taylor,  resigned. 

\V.  T.  Leyden,  road  foreman  of  equipment  of  the  Minneapolis 
&  St.  Louis  at  VVatertown,  S.  D.,  has  been  appointed  acting 
master  mechanic  of  the  Eastern  division,  with  office  at  Marshall- 
town,    la.,    succeeding   William    Gill,   granted   leave   of   absence. 

F.  W-  Lawler  has  retired  from  the  position  of  master  me- 
chanic of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  at 
Brightwood,  Ind.,  having  served  the  company  for  41  years.  The 
last  22  years  he  served  as  master  mechanic.  He  will  be  retired 
oil  a  pension.  _.       -.     .,       -.,.,.......:.     ....;; 

F.  II.  H.\xsoN  has  been  appointed  supervisor  of  materials  on 
the  Lake  Shore  &  ^Michigan  Southern;  Chicago,  Indiana  & 
Southern;  Indiana  Harbor  Belt;  Lake  Erie  &  Wheeling;  Lake 
Erie,  Alliance  &  Wheeling,  and  the  Dunkirk,  Allegheny  Valley 
&  Pittsburgh,  with  headquarters  at  Cleveland,  O. 

\\'ii.LiAxi    ScHLAFGE    has    been    appointed    general    mechanical 

superintendent  of  the  Erie  Railroad,  with  office  at  New  York. 

He  was  born  in  Berlin,  German}^  on  October  11,  1868,  and  after 

;..:,  .,..;.  receiving       a       common 

school  education  at- 
tended night  school.  Mr. 
Schlafge  began  railway 
work  in  the  machine  and 
car  shops  of  the  Lehigh 
Valley  at  Packerton, 
Pa.,  and  left  that  com- 
pany in  1887,  to  go  to 
the  ^linneapolis,  St. 
Paul  &  Sault  Ste.  Marie 
shops  at  Minneapolis  as 
an  apprentice.  After 
completing  his  appren- 
ticeship he  was  engaged 
in  various  railway  and 
contract  shops  as  me- 
chanic and  foreman,  and 
returned  to  the  service 
of  the  Soo  Line  in  1893 
as  engine  house  foreman 
at  Gladstone,  Mich.  He 
remained  in  this  position 
until  1898,  when  he  went  to  the  Escanaba  &  Lake  Superior  as 
locomotive  fireman.  He  was  later  made  engineman  and  then 
promoted  to  master  mechanic.  His  next  position  was  engine 
house  foreman  at  Newark,  Ohio,  with  the  Baltimore  &  Ohio, 
and  three  years  later  he  was  promoted  to  general  foreman  in 
cliarge  of  the  locomotive  and  car  departments,  with  office  at 
Chicago  Junction,  Ohio,  remaining  in  that  position  until  1903. 
Mr.  Schlafge  went  to  the  Erie  in  March,  1903,  as  general  fore- 
man at  Port  Jervis,  N.  Y.,  and  during  the  following  year  was 
niade  master  mechanic  at  Jersey  City,  N.  J.  In  December,  1906, 
he  was  made  master  car  builder,  with  office  at  Meadville,  Pa., 
and  then  within  the  next  few  months  was  made  general  master 
niechanic  and  assistant  mechanical  superintendent  of  the  same 
road.  In  October,  1907,  he  was  promoted  to  mechanical  super- 
intendent of  the  Erie  grand  division  and  the  New  York,  Susque- 
hanna &  Western,  with  office  at  Jersey  City,  which  position  he 
held  at  the  time  of  his  appointment  as  general  mechanical 
superintendent  of  the  Erie  system. 

J.  W.  Small,  whose  appointment  as  superintendent  of  motive 
power  of  the  Southern  Pacific  Lines  in  Texas,  with  office  at 
Houston,  Tex.,  was  announced  in  the  January  issue,  has  been 
appointed  also  superintendent  of  motive  power  of  the  Louisiana 
Western,  and  of  Morgan's  Louisiana  &  Texas  Railroad  &  Steam- 
ship Company."-.  '"■■-■    -.y  ■■■.  ■  V- ■••-■"..•'."■   -     ••'    ■■S-."-'\"  ' 


W.   Schlafge. 


J.   A.    Boyden. 


Joseph  .\.  Bovdex  lias  been  appointed  master  mechanic  of  the 
Mahoning  division  of  the  Erie  Railroad,  with  office  at  Cleveland, 
Ohio,     lie  was  liom  in  September  2,  1876,  at  Susquehanna,  Pa., 

and  was  educated  at  the 
high  schools  and  at 
Wyoming  Seminary. 
Mr.  Boyden  began  rail- 
way work  on  November 
6.  1892,  as  an  appren- 
tice at  the  Susquehanna 
shops  of  the  Erie ;  after 
completing  his  appren- 
ticeship i  n  1896,  h  e 
spent  one  year  in  the 
drafting  room.  In  Jan- 
uary, 1898,  he  went  to 
the  Pere  Marquette  as  a 
machinist  at  Saginaw, 
Mich.,  and  in  February 
of  the  following  year  re- 
turned to  the  service  of 
the  Erie  Railroad  as  a 
machinist  at  Susque- 
hanna. In  August,  1899, 
he  was  transferred  in 
_'.;  \    v/V; y~.'-,  ;•:•  •^:;''      ;  the     same     capacity     to 

Dunmore.  Pa.,  and  in  February,  1900,  he  was  again  transferred 
to  the  Baldwin  Locomotive  Works  at  Philadelphia,  inspecting 
the  engines  being  built  for  the  Erie.  He  returned  to  the  Susque- 
hanna shops  in  September  of  the  same  year,  and  in  January, 
1901,  was  promoted  to  machine  shop  foreman  at  Port  Jervis, 
N.  Y.  He  was  again  promoted  in  February,  1904,  to  general 
foreman  at  Newburgh,  N.  Y.,  and  in  March,  1905,  was  trans- 
ferred as  general  foreman  to  Bergen,  N.  J.  Four  years  later 
he  was  again  transferred  as  general  foreman  to  Cleveland,  Ohio, 
and  since  April  1,  1911,  has  been  general  foreman  at  Hornell, 
N.  Y.  Mr.  Boyden  is  first  vice-president  of  the  International 
Railway  General  Foremen's  .Kssociation. 

J.  F.  Sheahan,  master  mechanic  of  the  Georgia  &  Florida,  at 
Douglas,  Ga.,  who,  as  stated  in  the  January  issue  of  the  Ameri- 
can Engineer,  was  appointed  assistant  superintendent,  began  rail- 
;  :  :        ..    /  .,.     way    work    in    1880,    at 

the  Renova  shops  of  the 
Pennsylvania  Railroad, 
and  was  later  trans- 
ferred to  Camden,  N.  J. 
Previous  to  May,  188^ 
he  held  various  posi- 
tions, and  was  then  ap- 
pointed master  mechanic 
of  the  Orange  Belt  Rail- 
way, now  a  part  of  the 
Atlantic  Coast  Line,  and 
in  July,  1895,  became 
master  mechanic  of  the 
Florida  Southern  at  Pa- 
latka,  Fla.  He  was  then 
for  eight  months  master 
mechanic  on  the  Plant 
System.  In  June,  1897, 
he  was  made  night 
roundhouse  foreman  of 
the  Southern  Railway. 
The  following  August 
he  was  appointed  erecting  shop  foreman,  and  one  month  later 
became  general  foreman  at  Alexander,  Va.  He  was  promoted 
to  master  mechanic  of  the  Southern  Railway  in  January,  1900, 
at  Selma,  .^la.,  and  then  served  in  the  same  capacity  consecu- 
tively  at    Columbia,    S.    C,    Spencer,    N.    C,    Atlanta,    Ga.,   and 


J.    F.    Sheahan. 
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\Mi:u!( w    i-"..\<.i\i':i:i<. 


\'(.i..   S(i,    Xd.  2. 


'_■■  H't'y-h'rn  fviiih^'fty  t  hil>.—.\i  iIk'  j;iini;ir\  nuiliii'-;  ('.  U.  <iiliii;in. 
chit-r  »-livLri,-i.iii,  Chiiamo,  Milw  .mkif  vS.  St.  i'aiil.  ]irrM.iiir>l  :i 
papiT  ■uj  lu;i<l  lii'l  vl^■l■'tric  li^lilin;;.  I  lit'  >\,-lc'u  \\>vA  .1^  an  illu- 
iratii  11  u.j>  tii(.'  luriiiiK'  lirivin  ilvnaiiiM.  tiiiuT  cii  iln-  I  ■■•■ 'iii' 'ii\i' 
or  in  tilt:  Ii:ic;t*am-  Oar.  Iia\  iji'j;  >t"ra'-;(.'  Iiailniis  il..aiini;  lui  'lu 
.  litic  t"  o"iHo  uj!' I  I  >|)cratii>ti  wlicti  tiic  >lrani  -tipulN  nl'  I'u-  imiiiin.- 
\va^  ili^i'Tuiniuil  ii'ihf>i>ranl\.  I  he  |i;]ur  shuwiil  that  a  17  rar 
tram  nail  .S7J  laiuf':-  whiob  !j;a\(  .1  t'lal  lani]i  luail  ni  _'(l.(i_'7  watl- 
in  tiu-  v;i>«.'  oi  a  HMvV..lt  v'ircnu  lia\  in-;  S  c.  p.  lamp-;.  TIu'  1..^^,- 
ItT  tlir  inavhino  ai'i'l  train  lino  ann'uni  !•>  alMiul  22  |ht  cint.,  -■• 
dial  tin-  iKi: ani'.  h>a>l  was  _'?._M')  watt-,  i^r  tla-  full  capacity  "i  the 
tnachi'i''.  A-  a  nialiir  'if  I'acl,  llu-  .-t<.a:n  pressure  i^  lU't  lie'ieralh. 
hufnci;  til  t"  all'-w  th-"  K*'"<-''atir  l"  .yi\i'  tiii-  "nipm.  aiiil  it  ua-- 
Itccrssary  In  ikpi'ti<I  "ti  ihe  hatv>rii>  i-.  help  nut  wiiile  the  lu!' 
liiail  w.vs  tin  the  circuii.  it  app^arr.!  ihat  C' 'n-iiKraMe  iliincnh 
\va>  incurri.r  uitirtiK'  111)  \"ll  urcuit  in  n-i-  nn  t!u'  trains  u-e'I  a-. 
an  ill:i*tr;Ui"n.  ami  llti-  was  recently  chani^ed  t"  a  dlt  \"ll  circuit, 
ai!>!  tile  carJMMi  I;\nips  wire  ri-)ilace<l  with  tungsten  lamps.  Tliis 
resultefl  in  .a  s.ixin,!.;  i>i  S(i<)().  the  li'-ilitinv;'  >ir\ice  was  aimut  llH) 
])er  Cent,  h-.tler,  ih\'  caiiille  jiiiwer  .alcite  lia\in,i;  iucrea>e(l  d.^ 
per  cent. 

.\i':c  \'.i<rl:  l\\iilri<aj  (7;//'-  .Self  pr^ipelleil  in  i'-r  car-  ua-  the 
Mihjcvt  I'll'  <rt-cii^sicin  .It  the  j.anu.ary  im  <'tiii'j;.  W  .  I'.,  i'^iier.  en 
gim-cT  <>i'  tllv,  railua\-  I'ep.'irlinent  <l'  the  (ieiier.a!  i.leetric  Coin 
pany,  pre'^eulc'Ia  i>;iper  in  uhicli  he  1ni»'i!y  cnn-iilereil  llie  vahtc 
i>i  s\M  i>r"ii<-lU'it  cars  fr^in  llie  -tandiminl  nt'  the  ir.allic.  c.peratini: 
■9?i«l  ttu-cIiJinical'lepartnieiil-.  Nfier  iirieily  ili-cii--in'.4  the  \;irii'n- 
•(lijittnct  Ivjies 01  tniilnr.  car-  whicii  h,i\e  lieeii  liuih.  he  e\plaine<I 
at  >i  line  leiii;t|i  t-lie  <let.iils  nt  c 'ii-i  riictii  iii  .nul  Mper.itii.n  cif  the 
)ia.«i-clcciric  car  clisii^neil  hy  tlii  iieiier.il  j-.lectric  l.".iiniian\ . 
Tallies  jihi'winl;  tlu'  loinpleli'  iii)eia!in'-;  C'St  ni  ,i  train  c  insi-tii);^ 
of  a  stiain  Iiic>'niiitj\e  ;iiiil  twii  cn.aclies  cninpariil  with  a  (leneral 
F.loctric  L;as-electnc  car.  li.'ih  '»i)i'r.itin?;  .v'lH)  niiles  per  in^mt!;. 
were  tjiven.  wliici)  imliciteil  .x  urn--  \earl\  -axiii'..;  "f  nearl> 
$7,(X)0  in  I'avnr  of  tlie  inntnr  car.  A  report  .'f  the  inilea,L;e  ami 
expense-  "i"  live  tuntur  cars  <>ii  ihe  Miniuaii' 'li-,  .*-^t.  Tanl.  Roches- 
ter X:  1  )ul>ii((Ut'.  for  three  consecuti\e  iiMntlis  in  the  snniineir,  were 
presente.j  ;iii.i  -howei!  an  e\pen-e  of  K--  than  IJ  cents  per  tr.ain 
mile.  A  irnniher  of  nieinlur-  criticised  the  iiiiure-  L;i\i-n  for  the 
cost  of  tin:  steam  train  iii  the  coini)ar.itive  taMe.  The  oiieratioii 
of  tile  -I'lr.apje  l'atler\-  car  on  \]\(-  -treet  r.iilw.i\-  in  .\'eu  \  or!< 
City,  w  here  a  rtnniher  .are  in  use.  w.i-  ipiite  fnll>  reported  h\"  .an 
oftieial  l.ia\  nit;  cliVirm'  of  lli.eiu. 

77ic    r-  ,'.' vrv-'.r^    /(..'    l.i:\:'    itw»>(r.>-    .>/'    -■.•••irt.ir!,''.    ■/.»'.'.>•    ''f    li.'r/    rr    rc,;!iliii- 

VWi'lrii,:^-'.u:n  i    fhi:',-s    <■!    )i!,;-'ini:-  .■/    tiir.hinr.,  .it  ,!.<.■!••,  i,ilhii.<. 

AlU     iJB-'iK.'^      \-s..,  I  M4.>v.       I'.     \l.     Ntlll-.    ?.!    Slite    St..     I'.ii-I  ■11.     \l.i--.       <  ■•11 
vi-.i»ii'ii.    M.ry  .710.    HieliniMii.l.    \'.i. 

Am«k:i  AS    Kmi  w  W    M  \-i  rj<  Alu  n  \Mc>'    \-^"^  .      .1.    W.    rul.i-.  (il'l   (  ..^.n\• 
IlV.iI  'ill'.;,    <  lm-:i'-.i.       (  iinventiiiii.    Jniii-     17  1''.    Atlitilii-    (  i!\.     \.     I. 

AmKJiiiw     I\\U«\^      r.'.'i      l-.'Ri- \ii.\'s    .\.-s<M  I  M  i"N.      M.    II.     r.iay.    .\.    \'.. 
.N.    II.   \-    If..    X(«    il.'iveii.   C'.imi. 

Amkricnn    .-"i  ii  ly    i  "K   TKMiAa;    Mm  fki  \i.s.-     rvf.    1".    M:iiliiiii;.    rnivt:-iiy 
•  t    IVmi-vIv.ii-.r.i.    I'liil;iiK-ttitii;i.    \'n. 

AMKmi   \.\     >>■!  11.1V    jj|      Mkcil\M'  \l      l'\i.r  \KKK-.       (  :ilvin     W.     Kid  ,     _">     W. 

■■  .^''ih  Sn.  \i.«  ^^.rk■. 

Cab     (-'-"ki- \fi.\  ■>.  .\-is.i|  (  \i|''\    .'1     (Mil  \i,.'.        \.-ii-iiii     Kline,    .s-ll     N'..rlii     .-iMli 

t"'>urt.    • 'hii;;(iri>:    _'■!    Nf'iti>la.v    in    ni'<ntli.   ('liir;i(.;.i. 
ISTI  RN  \ :  i^AAi.     k\i  1  u  \\      I'lit       \s-.u  1  \i  1..V.      1 ).     \\.     S<I>:i-li:m.     I  .i     .S.ilU' 

.Si.   ."rKiiiMii,   t".!'ii-;i.i:ii.    .  C'i>!ivi.iiii.Mi.    M:iy    ^s:-2^.   ("liic.'ii;". 
Inikkv  \i  ;  i\\r     ivMiftW    TiKNtiKAi     I    •kkmkn's    .\->'t  i  \  u"N.      I..    II.     1!v>.iti. 
■  f'..f.;«ii.    .M.-u's     Ic'.il'.'iii^i;.     l-iMiiint:h:nii.      \l:i.       t '.'iiviiitinii,    .lul\      _'.!_!(>. 

'  •    ''   '"'■-■'       ••.  ,  ■        "        '     - 

lNTKk\  yi ;  '.N  M.'.Kui  fc  ■■\i>.  M  \-i  Ku    I'.i  \i  i,-\i '  i  ii -'    \-~.'<  i  \i  ni\.- -  A.    I.    \\ 1 

n.'vih;    l.iiii;i.    l>l'i'i.      I '.MiMTMi.ii'.    .Aiiuii-t     I.-,    t  liieaiin. 

M.\si  I  u  .  !'•  •!!  ru    .MAi-i.k-'    Av.-'ii  \Ti"\.      Ilanv    1).    \'..iii;lit.    '>?    I.iluMV    ."^t.. 

'.Ni  w.  >'■••. i,:      I  ••Tivi  i:ti".f.  May    14  17.    l''U-!inM;Ii.    I'a. 
MaSTFK    i:\K    M'  TliKK*"    .\*><H)\i\'[S. .    .1.    W.     r.iyl.  1 .    I  IM    ('"l.Miy    InttMitiR, 

fl;i.-ai;.'.      V.;ii'ViiUtiiil.    Jiun-    IJ  1-1.    .\llautii.-    (  il>.    .\.    .1. 
MASlKk  .<  ■^K    Vvti    J'  e    M  ii  IV!:    I'\i\  !i  k-'    ;\--c.    •.!     T.    ."-.     WD    TwAliv. — .\. 
,     v.   I.'a'ic,  U,  \    .M..  Iv  .-I'li"'..     M,i--.    ( ■|iiiv<iitiMii.  J. I  wi-ik  in  Sfi'lenilKV. 
R.Mi  «  \v    S:  .Mo.Vi'n  K-"    .XSs^'!  vt!"\.     .1.    I'.    Miii|.!i>.    Il.s    l'.    (■.■lliiuvi'od. 

tiLi.J.     <  ..yvyiT:;K.'i>.  Alny  JOJJ.    Itiitr.il...   N.   V, 
Tk.wkiiv,.    I''.,,;\hks'    .\>.<'ei  M'l'iv.-    W.   •).   ■rh'.iiii'-"n.    .\.    V.   ('.    v\    II.    R., 

K.;?t   IHtJV.iIi..   N";   Y..  .\ii(iU?1,   I'.'IJ. 


Personals 


(IKNKKAL. 

I..  (JKiMi;.-  li.is  receiitl}  heeii  .apitointed  master  mechanic  tif  tc.>- 
llhiiois   I'eiitr.il  ;it  J.ichson,    i'l  nn. 

J.  A.  (iii:.-oN  li.as  re-imied  his  jiositioii  as  ina-ter  inech.anic  ■  f 
the    I'eoria  iV    h'.a-tirn  at    rrh.an.i.    III.  .'.■■'     -     -  -  '    .  ;• 

I".  .1.  W'm^ii  -iicceed-  II.  .M.  I'.row  n  as  master  mechanic  u£  ti  ;, 
»  l.es.ipe.ike  (.V   Ohio  at    llinloii.   W.    \a.  ,   . 

r.  r.  I'rw.  master  imch.inic  of  the  I\  ihis\lv;ini;i  T.iiies  \\'e^•, 
.it   I  hicai.;',  ji.as  heeii  tr.ansferred  to  Wellsville.  ( ). 

I.  l.vTiiwi  h.as  recenil_\  iKeii  .apiioinled  master  mechanic  <  i 
ihe   Xecida  i\:   C'ojiper    I'-elt.   with  ol'lices  at    M.'isou.   Xe\. 

I..  i\.  l.\j/rKi;.  m.astir  niech.anic  of  the  I'.rie  Railroad,  ..,; 
I  IvAeland.   I  iliio.  has  heeii   transl'i'ired  to    lloniell.   X.   ^'.         .. 

I  .  .\l.  ."^wii/Kk  li.is  hien  .aiipi'iiilcd  snperinleiKleiit  of  safety  <f 
ill-    l,iiic;n;o     ISnrlinyton    iV   <Jiunc\.    with    opicc   .at    Cliic;ij;'i. 

_|sMi:>  l'i<\i(i  ha>  In-i-ii  .'.ppointed  chief  draftsman  of  the   llo.-t' 
iV    Maine,  .at  Tiostou.   .M.a--..  \  ice    M.   t  .    .\l.    Hatch,   promoted. 

\.  ( i.  I  kr.Miiii.i.,  mechanical  suporintemknt  of  the  I'.rie  Kai. 
ro.ad  at  Cleveland.  (  )..  has  heeii  tr.aiisferred  to  Jersey  City.   X. 

(\.  \\.  (iooi)  ha-  heeii  .appointid  supiMxisor  of  pii'Ce  work  ■ 
the  .\"e\\  \<n-k  C'eiiir.al  l.iius  west  of  Ihiffalo,  with  otiice  . 
I'liiir.i^o. 

I..    I"..    Il\s>\i\\.  master  mechanic  "i  the    Illinois  Central,  wii.- 
ofiice   .at    Clinton.    111.,   has   re-i.uned,   effective   J'ehruary    1.   to   ei 
'4.a'.^e  in  other  hu-ine.ss.  ■.  ■.■,        ,.  '       ' 

J.    W .    llni'ki.N-.   uener.il    forein.an    of   the    Pennsx Iv.ania    i.int- 
\\  i-t.   .at    Uiclnnoml,    I  ml.,   h.as   heiti   ap])'>inted  master   mechanic 
w  iih  ofiice  .at  Toletlo.  ( )hio. 

I".,  ."s.  I"i  i/>i\i  MdNS.  master  mechanic  of  the  I'.rie  R.ailroad  at 
I  ioriiell.  .X.  \'..  li.is  heeii  proniotid  to  mechanical  superiiilemlent. 
\siih    he.idipi.irlers   at    Clexelaml. 

A.  II.  Ckaiiam  h.as  heeii  .appointed  tii.astcr  niecTi.anic  of  th. 
St.  l.oui-.  S.ui  I"ranci-co  &  Te\:is,  and  the  Fort  Worth  tS:  Ki' 
Crande.  with  office  :it  Slurman.    Tex. 

I'.   K.   Ml  Ki'in,  suiiervisor  of  .air  hr.akes  of  the  Clevel.iiid.  Cin 
cinnali,  Chicas'i  &  St.  Louis,  h.as  heen  appointed  master  mech.anii , 
with  i^l'lice  ;it   nriiditwood,    Ind. 

C.  I".  ( io^sK'i  r.  master  niei-li.aiiic  of  the  Minneapolis  &  .St.  Louis 

at    .Miiinci|iolis.  .Minn.,   h.as   heen    .aiiiiointed    siener.d    m.'istcr   nie 

elianiv-.   ami    his  .anthorit\    has   heen    exteiidi'd    o\er   the    Easter' 
di\i.-iiai. 

.M  \N  N  \kii   RoHiNsiiN,  m.aster  inech.anic  of  the  (Iiilf  Colorado  ^ 
.'^.itiia  le.  ha.-,  h.ad  his  jurisdiction  exti'iided  o\  er  that  jxirtion  < 
ilie    IVcos  \    .Xoithern    1 1  \.is  hetwieii   Coleman.  Tex.,  aiul   -Mil 
I'o-t  -lol.  .;  V  ■:        .  ■      ^  .       ■ 

C.  v..  l!oss.  iii.a-ler  inech.anic  of  the  h'oit  Worth  S:  l\io  Gram! 
,it  .'■^henii.an.  I  ex..  ha-  hei  n  .ippoinied  m.aster  inech.aiiic  of  th 
Tis.is    \    raiii'ic.    with    office    at    \'>\'j.    ."sjirin.ns,    Tex.,    succeedin 

.1.    I'otton.        .  ■    ,■;     ......        ■-■.        ;,■.■.  :-  v    "      -;,■     . 

I'.  I  IMmoc.  mech.anical  superiiitemleiit  of  the  (lulf.  Color.'n! 
and  .'^.ant.i  1\.  li.is  h.ad  his  juri-diction  e\tende<l  over  th.at  por 
tioii  of  the  I'lCos  &  Xoriheni  i'exas  hetween  Coleman,  Tex,,  an 
Mile   Tost  4(.l.  .     •   -  -  ■■  .  •■■/  '■;  ,' 

Wii.i.iwi    (iKMiii   has   hei'ii   .apiiointed   acting;    ro.ad   foreman   ■ 
ei|uiiiment    in    ch.arye    of    the    Western   di\isioii    ami    the    l-'ourt 
di-trict  of  the  Central  divi-ioii  of  the   Mimieaiiolis  &   St.   Loni^ 
with  ofiice  at  Watertown.  .S.  Dak. 

.Sa.mlel  G.  Tiio.\ii'.-un",  assist.ant  engineer  of  motive  power  o 


:■     -.  •r.-^l...- 
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j'      I'liii  lilt  Ipiii  1   \    l\t.  idiiu.    Ills   ln.'i.n     ippi  iiiiti  (1   .ittin;:   supir- 

I)      mkiil    ''I    iiM'tui-    |>ij\\ii     ,in(l    iiillni;^    l(hiii'iiiciiI,    uitli    iiIIkl'    at 
Ki.'uliiig.    I'.i..   suciTtdini;    Ih^ward    I ).    'l".i_\l(jr,   rfsii;iK'<l. 

S.  '{'.  Lk^I'I  N.  r<i;pl  riMiiii.in  nf  rtiuipUKiit  of  the  .MiiiiuriiKilis 
^  Si.  Louis  rit  \\'atiTt<iwn,  S.  1)..  li.is  been  ;ii)]>(>inlc(i  ;iciin,tr 
ill  -icr  iiit'cliauio  nf  ilif  l-'ristcni  liixisiiui,  wiili  nfiicL'  at  Marsliall- 
t'/v.n,    la.,    siK-c<.'(.<iiii.i:    W'illiani    ( iill.    maiUcil    leave    ut    absence. 

••..    \\  .    l.xwiKU    has    iitire'l    tr.ni-    ihe   iiusition    of   master    me- 

clrMiic    "f    ihe    Cli.  \  rlaml,    ("iiu-iiinati,    Chica,!j;o    &    St.    Louis    at 

l!rii,'lu\\"i.(l.   luil..  ha\  in.n  seVM'd  the  crmipany  for  41  years.     The 

];i  I  2-  years  lie   served  as  in;:ster  ineehanic.      lie  will  he   retired 

Oa  a  pension.  _  , 

1",  II.  Il\\-ci\  has  heeii  appointed  siipervisiM*  of  niatenajs  ou 
tbe  Lake  ."^hore  i\.  .Miehii^aii  .'>otulierii  ;  (hiea.yo.  Indiana  ^ 
.Sroatlieni  :  Indi.ina  ilarhor  Hell:  L.ake  I'.rie  &  Wheeling,':  Lake 
|- :  iv.  .\lliaiiie  X  W'heelinu.  ,iiid  ihe  Dunkirk,  .Mleyheny  N'alKy 
,S:  ritt-liuri.;Ii,  witli  liead(pi.iru  rs  at  C"le\  eland,  O..;.  -.  : 

W'li.i.iA.M     Si  111. Ai-.'.K    has    heeii    apiiointed    lieiieral    iViechanical 

sui'erinlendeut   of   the    I'.rie    Railroad,   with   oriice   at    Xew    ^'ork. 

\\v  was  horn  in    I'.erlin.  (itrman\.  on  Octolier  11.   ISU*^.  and  after 

.  ,    ,  reeeivint;:        .i        eonnn<in 

s  c  h  o  o  1  I'dueation  .at- 
tended ni:..;ht  .school.  .Mr. 
Sehl.aftie  hei;aii  r.iilway 
work  ill  the  m.ichine  and 
car  shops  of  the  Letiitih 
\  .alley  at  Packertpn, 
I 'a.,  and  left  that  com- 
p.uiy  in  1XS7,  to  go  to 
ilie  -Minneapolis,  St. 
r.iul  iK:  S.iuli  Sie.  .Marie 
shops  at  Minneapolis  as 
an  .apprentice.  .\fter 
coni])letinjf  his  appren- 
ticeship lie  was  ensaged 
in  various  railway  and 
contract  shops  as  me- 
ch.inic  and  foreman,  and 
returned  to  the  service, 
of  the  Soo  Line  in  1S93 
.t'ls  en.ijine  house  forem.an 
.at  (;i;idst>ine.  .Mich,  lie 
remaine<l  in  this  position 
until  IN'-."^.  when  he  went  Xi<  the  l^scanaha  &  Lake  Superior  as 
Icconiotivi-  tirem.m.  lie  wie-  later  made  en.yinem.iu  .and  then- 
Jioiiioted  to  juaster  mechanic.  I  lis  next  position  was  entjine 
ii'iiise  fcn'eni.in  at  .\eu,ark.  Ohio,  with  tlie  Baltimore  &'  Ohio, 
aid  three  _\e.irs  Liter  he  w.is  promoted  to  general  foreman  in 
c'large  of  the  loconv  ti\e  and  car  departments,  with  ofiice  at 
'("hicauo  Juncti'  11.  ( )hio,  rem.iiniii!.;  in  th.it  position  until  1903. 
^'r.  .Schlaf:..;e  went  to  the  1-j-ie  in  .M.arch,  1903,  as  general  fore- 
1'  m  at  I'ort  Jer\is.  X.  N".,  and  durinij;  the  following  year  Was 
11  ide  m.ister  mechanic  at  Jerse\  C'ilv.  X.  J.  In  December,  190(), 
i^  ■  w.as  made  m.aster  car  bnihUr.  with  oftice  at  Meadville,  Pa.. 
.'1  il  tluii  within  the  next  tew  months  w.as  made  gciier.al  master 
1  ich.inic  .and  .i^sist.int  nuch.anical  superintendent  of  the  sanic 
r  ad.  Ill  ( )ctober.  I'JO/.  he  w.as  )iroiuoted  to  mechanical  super- 
i' 'eiident  of  the  I'.rie  '-ir.aiid  division  and  tlie  Xew  York,  Sits(|ue- 

■  nii.i  \   Western,  with   office  at   Jersey  City,  which  jiosition  he 

■  1<1    ;il    the    time    of    his    appointment    as    general    mechanical 
i   ]ierintendent  of  the   I'.rie  system. 

..L  W  .  .^M\ii.  whos(.-  ;ippi.intnn-nt  ;is  sui)erintendeul  o\  mo(i\o 
T'.nvcr  "i  llu-  Southern  I'.acillc  Lines  in  Tex.as,  with  olVice  ;it 
J^oustfjii.  Kx..  w.is  .announced  in  the  J.anuary  issue,  has  been 
f^npointe<l  .al.<ij  su]>eriutendenl  of  motive  ])ower  of  the  Louisi.an.T 
n'cstcrn.  and  of  .Mor.uati's  Louisiana  &  Texas  Railroad  &  Steam- 
'  lip  Company.  ''- \  ■[  .r  ■  I- -'-^'^^^jy' ■:^', '.')'• 


W.    Schlafge. 


J.    A.    Boyden. 


.losi  I  n    \    i;,iN|iix  ii.is  Imn    ijip   n.ied  master  nicelianii.   of  llie 

.M.tboiiiii^    iIlXiMJii   o|    ilie    I   iH-    Iv.idoi^ni,   with   ollnv   al   C  K\  el.tiul, 

Ohio.      I!e   w.'i.s'iru   in   Sept.-uilur  _'.  bS/f)..  .ai   .'^tistiiuh.imi.a.    I'a., 

■      .  '  .and   w.as  <.ducate<l  ;it   the 

hii;h  scliools  and  at 
\\  y  o  m  i  11  g  Semiu.iry. 
y\r.  I'.oyden  began  rail- 
way w.irk  un  .Xbvvmber 
6.  1S'*^J,  as  an  ap]ireii- 
tice  .at  the  isn>quebanna 
>liops  111  tlvi-  I'.rie:  after 
-eonii>l<ting  liis  aiipi"*^'"- 
liix.ship  in  l.S'Jij,  he 
speut  ofte  year  in  the 
dr.iftiu'4  riw>m.  in  Jan- 
nai\ .  b'^'S.  he  went  to 
i1k'  I'ere  .Marquette  as  a 
macliinist  at  S.auinaw. 
.\lich..  .and  in  l\-bru.ary 
<'f  the  following  year  re- 
lnnie<l  to  the  service  of 
lire  I'.rie  Kailr<ia<J  as  a 
machinist  .at  Susr;nc- 
banna.  in  .\ugu>t.  rs'''9, 
he  w.i>  tran>i"erred  in 
■  '    ;       J     :  ,    /    v:  the     sanw     capacity     lo 

Dnmuore.  I'a.,  aitd  ill  t'cbruary,  I'XX).  tie  was  again  ir.ansicrrc<l 
to  the  li.ildw  in  LocoTiioiive  Works  .at  rhilruJelpliia,  insjiecling 
the  engines  lx.-ing  built  for  the  I'.rie.  He  returned  to  the  Susque- 
hanna shops  in  .Seiitember  of  tlu-  same  year,  ini'I  in  January, 
VM.  was  pr<>inoted  to  maiiniu-  shop  foreman  at  Port  Jervis. 
.X.  v..  lie  W.IS  ,aga«ii  iivoui' ted  in  l-"ebrttary,  1904.  to  general 
forem.an  al  Xewburgli.  X.  \  ..  .and  in  M.arch,  190.^,  was  trans- 
ferr<d  as  tieiier.al  forem.an  to  I'.eriieu,  .X.  J.  I'our  \v.irs  later 
he  w.a-i  .ig.ain  tr.iUsferred  ,i<  peiu-r.d  forem.an  to  Clv\  el.and,  Ohio, 
an<l  since  April  1.  I'Ml.  lia-  been  general  /orcinan  at  llomcll, 
X.  ^.  .Mr.  I'ioyden  is  iii'si  \  iiC  president  of  the  int<  rn.atioual 
K.iilw,i\    <  leiur.il  l-'orenuii's  .Xss.  lei.ation. 

J.   I".  sSin:\m. \,  master  mechanic  of  the  dcorgia  &  I'loHila,  at 

l)iiui;l.as.  <  i;i..   \\li<i,  as  sinied   in   ilu'  January  i^suv  of  the  .liiii'i'i- 

.  i'lin  liitiiiiiii-r.WA'A  :•]>]*'  inird   .is-isi,int   snperiuteii'leut.  beyan  r.ail- 

way  work  in  ISSO.  at 
tlK-  Keiiova  shojis  of  the 
IVniisv  Jvania  Kailroad, 
ami  was  later  trans- 
ferred to  Camden,  X.  J. 
Previous  to  May,  1888, 
he  held  various  posi- 
tions, and  was  then  ap- 
pointed master  mechanic 
of  the  Orange  r.ell  Rail- 
w.a\,  now  .a  part  of  the 
.\tl.intic  ("o;ist  Line,  and 
in  July,  1S95.  became 
master  mechanic  of  tlie 
Idorida  Southern  at  Pa- 
Latka,  I'ki.  He  Was  then 
ft»r  eiglit  inontiis  master 
mechanic  oil  the  Plant 
.S.y.steni.  In  June,  lf97, 
he  was  made  night 
rmindhotise  forfman  of 
-tlie  Southern  Railway. 
The  following  .\ugust 
he  was  .aiipiViuted  erectini^  sliop  feirem.an,  aJid  one  month  later 
becajiie-  general  forem.au  at  Alex.ander,^  Va.  lie  was  ]>ronioted 
t<»  nhasier  nicchanii-  (ff  the  Southern  Railway  in  January,  1900, 
.at.-.Selma,  Ala..  :ind  then  served  in  the  same  capacity  coiisecu- 
"tivclViit    Columbia.    <.    V..    Spencer,    X.    C,    Atlanta^    Ga.,    aad 
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Knoxville,  Tenn.  ^Ir.  Sheahnn  left  the  service  of  the  Southern 
Railway  in  January,  1910,  and  went  to  the  International  &  Great 
Northern  as  master  mechanic  at  Palestine.  Tex.  In  December, 
1911,  he  was  appointed  master  mechanic  of  the  Georgia  & 
Florida,  with  office  at  Douglas,  Ga.,  and  on  January  1,  1912, 
when  the  Hine  system  of  organization  was  established  by  the 
Georgia  &  Florida,  ho  became  assistant  superintendent,  with 
office  at  Douglas.      \  ^-"    T"      .      ■..'-"       '         •  '        ■''(''' 

R.  J.  TuRNBL'LL.  assistant  superintendent  tif  machinery  of  the 
Missouri  Pacific  at  St.  Louis,  Mo.,  has  been  appointed  acting 
superintendent  of  machinery,  with  office  at  St.  Louis,  succeeding 
J.  W.   Small,  resigned  to  accept  service  with  another  company. 

D.  M.  Ferine,  whose  appointment  as  superintendent  of  motive 
power  of  the  New  Jersey  division  of  the  Pennsylvania  Railroad, 
with  office  at  Jersey  Cit\,  N.  J.,  was  .•unioniiced  in  the  January 
issue  of  the  American 
Engineer,  was  born  in 
Baltimore,  Md.,  Febru- 
ary 13,  1869,  and  was 
educated  in  the  schools 
of  that  city,  taking  tlie 
full  course  in  meciian- 
ical  drawing  and  design 
at  the  Maryland  Institute 
of  that  city.  He  entered 
the  service  of  the  Penn- 
sylvania Railroatl  as  an 
apprentice  at  the  Mt. 
Vernon  shops  i>t  the 
Nortiicrn  Central  on 
^lay  14,  1888.  On  April 
1,  1894,  he  was  appointed 
assistant  ruad  foreman 
of  engines  on  the  Pitts- 
burgh division,  and  un 
August  1,  1895,  was  pro- 
moted to  assistant  mas- 
ter mechanic  of  the  Al-  ^  : ':.l-v" '.^': '  '  ;:..'  .'  .  ' 
toona  machine  shops.  On  March  6,  1899,  he  was  .'ippointed 
assistant  engineer  of  motive  power  of  the  Northern  Central  and 
the  Philadelphia  and  Erie,  and  in  1900  was  transferred  to  Altoona 
as  assistant  engineer  of  motive  power  of  tlie  Pennsylvania.  On 
October  1,  1911,  he  was  promoted  to  master  mechanic  of  the 
Pittsburgh  division,  and  on  August  1,  1903.  was  transferred  to 
West  Philadelphia  as  master  mechanic  of  the  West  Philadelphia 
shops.  On  April  1,  1906,  he  was  advanced  to  superintendent  of 
motive  power  of  the  N.  C.  and  P.  &  E.,  and  on  April  1,  1907, 
was  transferred  to  Pittsburgh  as  superintendent  of  motive  power 
of  the  Western  Pennsylvania  division.  On  January  1.  1912,  he 
w;is  again  transferred  to  superintendent  of  motive  power  of  the 
New  Jersey  division.  The  headquarters  of  this  division  is 
located  at  Jersey  City.    •  .,    '  ;          ':■;:•''•.:''•:>■           ■ 

J.  T.  Wallis,  whose  appointment  as  general  superintendent  of 
motive  power  of  the  Pennsylvania  Railroad,  with  headquarters 
at  Altoona,  Pa.,  was  announced  in  the  January  issue  of  the 
American  Engineer,  was  born  on  June  11.  1868,  at  New  Orleans, 
La.,  and  was  educated  in  the  public  schools  of  his  native  town, 
the  University  of  Louisiana  (now  Tulane  University),  George- 
town College,  and  was  graduated  from  Stevens  Institute  with 
the  degree  of  mechanical  engineer  in  1891.  The  same  year  he 
entered  the  service  of  the  Pennsylvania  Railroad  as  an  apprentice 
at  the  West  Philadelphia  shops,  and  has  since  then  served  the 
company  as  assistant  foreman  of  engines,  assistant  master 
mechanic,  assistant  engineer  of  motive  power,  master  mechanic, 
and  superintendent  of  motive  power.  Mr.  Wallis  was  appointed 
superintendent  of  the  West  Jersey  &  Seashore  on  May  1,  1910, 
which  position  he  held  at  the  time  of  his  recent  promotion  to 
general  superintendent  of  motive  power.    •      .•;.•;.:••;;.'  'x  ," 


D.   M.   Ferine. 


M.    James. 


John  Moore  J.\mes,  whose  appointment  as  superintendent  of 
motive  power  of  the  Western  Pennsylvania  division  of  the  Penn- 
sylvania Railroad  has  been  announced  in  the  January  issue  of  the 
American  Engineer,  was  ...  :''.''■■. 

born  on  September  10, 
1875,  at  Wellsville,  Ohio, 
and  was  educated  in  the 
public  schools  of  his 
native  town  and  at  the 
Ohio  State  University. 
He  entered  the  service  of 
the  Pennsylvania  Railroad 
as  a  machinist  apprentice 
in  the  Altoona  shops  in 
1893,  and  was  appointed 
assistant  foreman  of  car 
inspectors  at  Washing- 
ton. D.  C,  in  May,  1899. 
The  following  January 
he  was  made  foreman  of 
the  Anacosta  shops  of 
the  Philadelphia,  Bahi- 
more  &  Washington,  and 
in  May  of  the  same  year 
was  promoted  to  general 
foreman  at   Washington. 

He  was  appointed  general  inspector  oi  the  Buffalo  it  .Mleghcny 
Valley  division  in  October,  1900,  and  became  assistant  engineer 
of  motive  power  of  that  division  in  January,  1902.  The  following 
December  he  was  appointed  master  meclianic  at  tlie  Olcan,  N.  Y.. 
shops,  and  in  November,  1908,  was  transferred  in  the  same  capa- 
city to  the  Buffalo  division.  He  was  again  transferred  on  May 
1,  1911,  as  master  mechanic  to  the  West  Philadelphia,  P;i..  shops, 
which  position  he  held  at  the  time  of  his  recent  appointment  as 
superintendent  of  motive  power  of  the  Western  Pennsylvania 
division,  with  office  at  Pittsburgh,  Pa.      •;...        -■•...-.  ' :..     ^^ 

T.  RuMNEY.  general  mechanical  superintendent  of  the  Erie, 
lias  been  appointed  assistant  vice-president  of  the  Rock  Island 
Lines,  in  charge  of  the  mechanical  department,  with  office  at 
Chicago.      This    appoint-..'-.;..  '■■.:'■;!- 

ment  gives  Mr.  Rumney 
the  most  important  title 
yet  held  by  the  head  of 
tlie  mechanical  depart- 
ment of  any  large  rail- 
way in  the  L'nited  States, 
and  indicates  the  grow- 
ing conviction  that  the 
importance  of  this  de- 
partment deserves  that 
it  shall  have  a  rep- 
resentative on  the  execu- 
tive staff,  who  will  be 
clothed  with  sufficient 
authority  to  give  the 
department  the  freedom 
and  opportunities  it  re- 
quires for  the  best  re- 
sults. Mr.  Rumney's  rise 
to  his  present  position 
has  been  very  rapid,  as 
may  be  seen  from  the 
following  incomplete  account  of  his  railway  experience,  which 
was  gathered  from  various  sources.  It  appears  that  in  1896  he 
was  foreman  of  locomotive  repairs  on  the  Central  of  Vermont 
at  Malone,  N.  Y.  In  1898  he  was  listed  as  master  mechanic  of 
the  Ogdensburgh  &  Lake  Champlain  at  Malone,  N.  Y.  In  1903 
he  was  a  general  inspector  of  machinery  on  the  Erie  at  !Mead- 
ville.  Pa.     In  1904  he  was  a  master  mechanic  on  the  same  road. 


T.  Rumney. 


.'■-■:'• -l 
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with  headquarters  at  Jersey  City,  N.  J.  In  1905  he  became  as- 
sistant mechanical  superintendent  of  the  Erie  at  Meadville,  Pa., 
and  in  the  early  part  of  1907  was  promoted  to  mechanical  super- 
intendent, succeeding  G.  W.  Wildin.  In  October,  1907,  he  was 
appointed  general  mechanical  superintendent  of  the  road,  with 
lieadquarters  at  New  York.  He  has  been  very  active  in  the  work 
of  the  American  Railway  Master  Mechanics'  Association  dur- 
ing the  past  6  years,  and  is  at  present  second  vice-president  of  it. 
Jle  has  occupied  the  important  position  of  chairman  of  the  stoker 
committee  for  the  last  4  years,  and  was  on  the  executive  com- 
mittee for  2  years.  Previous  to  that  he  was  a  member  of  com- 
mittees on  Mallet  compounds  and  on  the  history  of  the  move- 
ment of  locomotives  at  terminals.  :■     ;  .  .-       .    .  < 

J.  A.  Reynolds  has  been  appointed  district  foreman  on  the 
Denver,  Northwestern  &  Pacific,  with  office  at  Fraser,  Colo. 
He  will  have  charge  of  the  Mallet  helper  locomotives  running 
out  of  Fraser  and  all  the  locomotives  in  the  district  west  of 
Fraser. 

^Iajor  Charles  Hi.\e^  who,  as  special  representative  of  the 
director  of  maintenance  and  operation  of  the  Harrinian  Lines, 
has  had  charge  of  the  installation  of  the  unit  system  of  organiza- 
tion on  those  lines,  has  been  elected  vice-president  and  general 
manager  of  the  Southern  Pacific  of  Mexico  and  the  Arizona 
Eastern,  with  office  at  Tucson,  Ariz. 


[''■' \: ■'■■:%,,' y'-X^:'     CAR  DEPARTMENT.      ■:/;■■■:■.:;■■■;•.    ■■-:'•  ■'v' 
L.   A.    ScHACKELFDRi)  lias  bcen   appointed   foreman   of  the  car 
department    of    the    International    &    Great    Northern    at    Tay- 
lor, Tex.  '         / 

S.   Li.xDMAN   has   been   appointed   foreman  of  the  car  depart- 
:     ment  of  the   Lake   Shore  &   Michigan   Southern,   with  office  at 
Nottingham.  O.  , . 

P.  W.  H  EL  WIG,  general  car  foreman  of  the  Minneapolis  &  St. 
Louis  at  Minneapolis,  Minn.,  will  have  charge  of  car  work  over 
the  Eastern   Division.      ,V  \^    ■'-     ■;:!'•.     >:•>■■::.■.;;:■' 

W.   D.  MooxEY  has  been  appointed  division  general  foreman 
..     <:ar  department  of  the  Lake  Shore  &  Michigan  Southern  and  the 
Lake  Erie,  Alliance  &  \\  heeling,  with  office  at  Collinwood,  O. 

C.  H.  Hitch,  general  car  foreman  of  the  Cincinnati,  Hamilton 

&   Dayton,   has   been   transferred   from   Ivorydale,   O.,   to   Lima, 

iind  will  have  charge  of  the  freight  and  passenger  car  repairs  at 

.     that  point.  ■   ;.        .     ,     .  ■     v        :  ; 

T.  H.  GooDNOw.  master  car  builder  of  the  Lake  STiore  &  Mich- 
''.    igan   Southern   at   Englewood,   111.,    has   been   appointed   general 
•^    superintendent  of  shops  of  the  Armour  Car  Lines,  with  office  at 
Chicago,  succeeding  W.  E.  Sharp,  resigned.  ;. /;^^ ';^  ■ ,  -    .  ■ 

J.  W.  Senger,  supervisor  of  materials  in  the  locomotive  and 
car  department  of  the  Lake  Shore  &  Michigan  Southern  at 
Cleveland,  Ohio,  has  been  appointed  master  car  builder,  with 
headquarters  at  Englewood,  111.,  succeeding  T.  H.  Goodnow, 
resigned.         _;.,.,,.     -  v.     ^.    .  -.i;  ;  :     ■  -    .     .      -..■,.■■.- 

T.  N.  RcssELL,  general  inspector  in  the  car  department  of  the 
Cincinnati,  Hamilton  &  Dayton  at  Lima,  Ohio,  has  been  ap- 
pointed superintendent  of  the  car  department,  attached  to  the 
office  of  superintendent  of  motive  power  and  car  department 
at  Cincinnati,  Ohio. 


■  ■..■^■::-''   ':;■;•/  ■'■'■'::\-:  ?'vS  :■■       SHOP.       ■/y:.i-^..  ■]  ^;\,i:V  -^yLfy.-  ; 
C.  A.  Welsh  has  been  made  engine  house  foreman  of  the  Rock 
Island  shops  at  Little  Rock,  Ark.  ;.  ;       ;   ;    ;       :. 

A.  B.  Wilson-  has  been  appointed  shop  foreman  at  the  Albany, 
Ore.,  shops  of  the  Southern  Pacific. 

T.  F.  Lally  has  been  appointed  engine  house  foreman  on  the 
Eake  Shore  &  Michigan  Southern  at  Elyria,  O.        r    '.::::  ' 


D.  .\.  Stark  has  been  appointed  master  boilermaker  of  the  St. 
Louis,  Brownsville  and  Mexico  with  headquarters  at  Kingsville, 
Tex. 

J.  K.  Morgan  has  been  made  general  foreman  of  the  Rock 
Island  shops  at  Little  Rock,  Ark.,  vice  G.  W.  Cooper,  resigned. 

H.  J.  KoESTER  has  been  appointed  general  foreman  of  locomo- 
tive repairs  on  the  Virginia  Southwestern,  with  office  at  Bris- 
tol, Va.-Tenn.      :.  ... 

C.  G.  Hess  has  been  appointed  general  foreman  of  the  St. 
Louis,  San  Francisco  &  Texas,  at  l-"ort  Worth,  Tex.,  having 
been  promoted  from  engine  house  foreman.     .      /'  '  V 


/y  PURCHASING  AND  STOREKEEPING.  ;    ;: 

John  G.  Kuhns  has  been  appointed  purchasing  agent  of  the 
Illinois  Central  at  Chicago,  vice  C.   F.   Parker.    .    ,,  , 

John  H.  Giess  has  been  appointed  general  purchasing  agent 
of  the  Grand  Trunk,  with  office  at  Montreal,  Que. 

C.  H.  Kenzel,  assistant  purchasing  agent  of  the  Elgin,  Joliet 
&  Eastern  at  Chicago,  has  been  promoted  to  purchasing  agent, 
and  his  former  position  has  been  abolished.         .  .;.'.  •        .        .  - 

W.  C  P)L.\KE  has  been  appointed  division  storekeeper  of  the 
J.  &  O.  district  of  the  Mobile  &  Ohio,  with  office  at  Jackson, 
Tenn.,  succeeding  E.  T.  Bracken,  transferred. 

~  Clarence  F.  Parker,  purchasing  agent  of  the  Illinois  Central 
at  Chicago,  has  been  elected  vice-president  in  charge  of  purchases 
^nd  supplies,  with  headquarters  at  Chicago,  a  new  office. 

A.  C.  Man.n,  chief  clerk  in  the  purchasing  department  of  the 
Illinois  Central  at  Chicago,  has  been  appointed  assistant  pur- 
chasing agent,  with  headquarters  at  Chicago,  succeeding  John 
C.  Kuhns,  promoted  to  purchasing  agent^v         .  .    ,  . .-  , 


OBITUARY   ;-';:■■,.:-•■;;-■.■■-  ';.^-"' 

W.  W.  Lowell,  master  mechanic  of  the  Chicago,  Burlington 
&  Quincy,  at  St.  Joseph,  Mo.,  died  on  January  8. 

W.  F.  Buck,  superintendent  of  motive  power  of  the  .\tchison, 
Topeka  &  Santa  Fe,  with  office  at  Chicago,  died  early  Wednesday 
morning  near   San   Bernardino,   Cal.,   while   being  brought   in   a 

special  train  to  Los  .\n- 
geles.  Cal.,  from  a  hos- 
pital at  Albuquerque, 
where  he  had  been  ill 
with  tonsilitis.  Mr.  Buck 
entered  railway  service 
as  a  machinist  on  the 
Northern  Pacific.  In  1893 
he  was  made  shop  fore- 
man on  that  road,  and 
two  \ears  later  general 
foreman  of  the  shops  at 
Missoula,  Mont.  In  1899 
be  was  transferred,  with 
the  same  title,  to  Helena, 
Mont.,  and  three  years 
later  was  made  master 
mechanic  of  the  Rocky 
Mountain  division.  In 
1904  he  went  to  the 
■Atchison,       Topeka      & 

Santa      Fe      as      master 

'■■'':■■'■  i  ■''.■■;'■  ■'^''' ■'"]"'''•  ^  -•-■••= -mechanic  at  Needles, 
Cal.  He  was  made  mechanical  superintendent  of  the  Eastern 
Grand  division  of  the  same  road  in  April,  1906,  and  was  pro- 
moted to  superintendent  of  motive  power  in  January,  1908,  with 
office   at   Chicago.       ;  X  O   '■■"-.    ;^^/     ^ 


W.    F.    Buck- 


lOJ 


\.mi:ku\\    i:.\(;i.\i-:i:K. 


V'oi;.  S(i.   Nu.  2. 


Ktii'wilK-,  'Iriiii.  Mr.  S!u-:ili;m  kit  tiif  >*  i\  iii'  <>{  tlif  Soiitlitiii 
K;til\\;i\  in  J.iim.ny.  1"1().  :iiul  wint  tn  tin-  liiti  itialidii.il  i\:  (licit 
NiTtlurn  ;is  iii;i>ti.r  iiuvlKiniv-  ;it  r;ilisjiiK',  l\  n.  In  I  )i..-i'iiili<.T, 
I'Ml,  hv  \\;i>.  iipjii  liiitiil  tii.i-t<  r  iiui!i;miv-  <•!'  ilic  ( ii^  t;.;!.-!  vV 
J*'I"ri<l;i,  with  nt'ikt.'  at  M^miilas.  ( la..  and  mu  jamiar\  1.  I'M  J. 
wlivii  till-  lliik-  sy>tiiii  111"  1  ir,L:ani/ati"ii  \\a>  i>iaMi-Iu<i  l>\  iIk- 
(i«.M>ri;ia  iV  Mnrida.  hi  lukMuii.-  a>>i--taiit  -uinrintiuiiint.  with 
ofVu-o   at    1  >iiiii.;l;is.  , 

K.  J,.  liKXitrii.  a>'«i>taiit  ^tijn  viiiti  mli  nt  ■  f  in.;i-hiiuT\  i>i'  ;hr 
MisMiuri  I'aiit'ic  at  St.  Lmii-.  \\<k.  h,i>  luiu  ainn  linUMl  actiii.u 
siiiirinttiuKiit  nf  mafhiiKi} .  with  nHni'  at  St.  I.niiis.  -tuwiMiitii; 
J.    \\      Small.    ii'^iL^iu-i!   J"  aiwpt    ••(.•rviiT    with   ani'ilur   I'lnnpanx. 

I  >.    \1     I'l  kiM.  .\vhii>f  ..piii.iiiliiuTit   a^  siipiriiiliiiihiit   ni'  iii.iti\i' 

powi'T  111   ih*'    W  w    _(i-v-(  \    .li\i»ii'n   I  f  llu'    l\nii^\  1\  ania    Kailri  i.id, 

with   i'ttii-t>   at    ji  r-~i  _\,  (,  ii\ .    N.    ]..    w.i-   .;i:ii.';iiu\d    in    tlu     lanii.ny 

i»iiv    ot     tiu'     .  liiicriiiiiP 

2:ii,:^iiu\-r,    was    h.  irn    in 

I'.alliiii.iro.     Md..     l\hrr.- 

at-y     ].\     l.Sf.u.    and     ua- 

cihuMti-d    in    tht'    >i-ltni'K 

>'i    that    i-itv.    taking    tlu' 

lull    I'Miir^r     in     nii'i'lian- 

iv'a!    draw  nii;    ami    di -i.s.in 

at  ihi    .\l.ir\  laml  lii>titnti- 

(if  tliai  rily.      1 1*    inti  ri  d 

thf   Mrxii'i,'   1  l'  the-    I'tnn 

>}  Ivania    l\aih"i>ad    a>    an 

appn-ntii-i-     at     thi      .\lt.     1 
Wnimi      ■»hi'p>      ii''       ;!k'      im, 

^v.irtluvn       l\iHT,!l      "U]     'J^ 

Ma\    14.    ISNV      I  )n    \pril 
.  1.  lS"4.  Ill'  wa^  apii'iiMti,-.! 

H~-i-.I.ini      r«  ad     l'<riniaii 

<•!'  ciiyini-s   <>u   ttx     I'itt-- 

hnriili    divi^iiMi.    an<l    "n. 

.\ui;tT»r   1.   }^'>?.  \va>  pr.'- 

in.>nd    t>>    as>i-:tant    iila~         •"        ,  D.    m.   Perme. 

lev   iiK-dianic  «<f   tin.-   .\1-       -v  ,..  - 

t'^i-.na  niacllino  >1ifip.<i.  ( >n  Mari-ii  fi,  lS"'i.  'ic  ua<  ain"  inio'l 
'.•i>-~ir-tant' ii>!<iiU'tr  'd'  ni''li\c  i"  iw  or^  'if  tiu'  .\i  in'ii  iii  (\-ntral  aii<l 
.  thC'  ]'liil;idvlpiii;i  and  !•  lii.  .md  in  IVOO  w  .i-  (r.iii-firrid  !'■    \h  "niia 

,1^  .■i^<i>l.tnt   t-nvHU  or  1  f  nil  tix  I-   ]ii.wi-r  if   I'jc    l'inn>>  1\  ania.      (hi 

<  )iti:<h(.r    1.    l''!!.    hi'    wa~    pr.  .n.i 'U-!    i^'    ina-tir    nii-v-hanii-    nf    the 

f'itishnri;h  di\isic>ii.  and  mi  Xnun^t  1.  l''f!.>.  wa^  iraiT<firri  d  t" 
■  \A  I  -I  r!iita<lvlphi;t  io  ina-^Ivr  nuohnnio  "f  t!i<  \\  .  ~i  I 'hil.ulvlphia 
">iiiili.-,     ( )n  Ajifil    1.   !''<!<'.  he  w;i-  ad\.ini-id  t"  -i-.iin.Tinii-ndrm  cf 

lui'tivt.-  jMiutr  i>i  the   X.   (.'.  and   1'.  \    I'...  ami  I'l-   April   1.   \'i\7. 

wa-'  lran.<l\'rivil  U>  i*itt.*liiii"iilra<  stipi-rinnndiin  i  f  niniisr  pnwi-r 

•  if  the   \\\^titn    t'.-ini<\  Ivania  'li\i»i.  in.     ( 'n  jannar\    1.    I'MJ.   iu' 

was   ayain  tran^fyrrvd  in  -npi  linimdiiu   nf  n'"ti\c   pnwi-r  nf  tin- 

.Xiw    jrrs<_\     tfivijinn.      I  lie    h(.ad(|Uan>.  r~     nf    ilii>     di\i<i'in     i^ 

ln.-,'iti<rat  .Kr-ry  (,"it.\. 

j.  r.  W  \i  I  i>.  Avli>i-i-  appi'intnif  in  .a-  i;ini  r.d  >i:ih  rim. mkni  nf 
m-'iivc  ])uw<r  "f  tho  I'cnnNyrv.inia  K.-nlmad.  witii  luacli|nartvr> 
at    Alt"'!']^!,    I'a..    ua>   umi"inin.\-d    in     the    .lamian    i>-iu'    "f   tiu 

'.liiti'i'iion  /I'/i.u'i'HiV'',  \\a<,  i>i>.rn  on  Jinit-  11.  1N')S.  at  .\\\\  (  )iUans. 
I.a..  and  was  cdvicatid  iti  the  piiMic  schmils  nf  his  nati\o  tnwn, 
the  Unix irsity  r.i  Lnuisiana  ( iinw  Tnlaiit-  I'liivi-isiiy  i.  ( it-nrst.- 
Inwn  L'nlltao.  and  was  tir.'icluaicd  irnin  .'^tcvcns  Instittite  with 
till-  (Ifiircc  of  nieclianioal  v"-^i"<-<r  i'l  h'^''^  I  Ik-  sanu'  year  he 
cnti. ri-d  the  si-rxice  nf  tiu-  Ptunjvlvania  Kailrnad  a*  an  apprentice 
at  tilt  Witst  l'l]il:i<kl]Jiia  -hnps.  and  has  sinee  tlun  strxe'l  the 
Cnnipaiiy    ;is    .assivtant     iV'riih.an     nf    enyiiu*.     a>>i>tant     master 

mechanic,  assistant  in>;inetr  nf  ninti\e  imwir.  m;i-tt.r  nuclianio. 
an<t  -nyierinteii'li-nt  "f  nrntivr  pnu^r.  .Mr.  W'allis  was  aiiiminted 
sup(.riiitendent  of  the  \\\st  .ler-ey  61:  Siaslmn-  nii  May  1.  1910. 
which  p*>sitioii  he  hehl  rit  the  time  >'i  his  neent  prnniotion  tu 
yiMcral   superintendent   '>i  moti\c   p'lWi-r. 


J.    IV.    Jnmes. 


jciiiN    MiMiRK  Jamks.  whose  appointment   as   <nperintcn»iint   nf 
jiintiM'  piiwcr  of  the  Western   i'i'nn>\  1\  ania  division  of  the   I'enn- 
s_\l\.inia  Railroad  has  been  annnunevd  in  tlic  Jannarv    is^iU'  >>\  the 
.  I  iiii'ririiil    /:ii:^!iii\'r,    w'.T<> 
Iinrn     nil     .Si-ptiinhcr     10. 
]S7r.  at   \VoII>\illc.  Ohi... 
and    wa^   tdiic.iti'd    in   tlu- 
l>nlilie      schools      of      his 
natixc    town    and    at    the 
(  thin     St.ite     l'nivcr-il> . 
I  U-  entered  the  servici  nf 
tile  I'eim>\l\  ania  Uailrnail 
a>  a  m.ichini^t  apprentice 
in    the     Xhnnii.i    slinps    in 
1S''.\   and    w.is   ;i]i])nintiil 
.i^-i-iant    fnreni.in   of  car 
iii~lHcti  ir->     at      W  ,i>hniu 
Inn.    1>.   ('..  in    Max.   1S'»'' 
i  he      fnllnwin;.;     jannarv 
lu-  w  a'»  m.iiK-   li  ireinan  >  ii 

llle        XliaCn^la      >hn])>      nf 

the      I'liilideliiiiia.    Haiti 
nil  iTe  \   W  a-'liiiv-ll'  11.  an<l 
in    Ma\    '>\   the   -aiiie  >ear 
w.iv  prnmnii.ll  tn  '..ieiU'ral 
fi 'reman    at    \\a-liiii.i.;ton. 

lie  w;;s  ai>pnmte<l  general  in-nectnr  .-f  the  r.iiri.dn  »\  \lle,i.;heii\ 
N'.illey  di\i~inn  m  (  >clnlier.  T'lN).  ,ind  ln.came  a--i<tant  eiii^ineei 
..f  mniivi-  pnwer  >*{  that  di\i-inn  in  J.inn.irv.  l''llj.  I  he  fnllnwin.i: 
I  leciMiiiier  he  wa>  appninti'd  iiia>ler  mechanic  at  liie  <  M.;'ii.  .\.  ^  . 
~h'ip--.  and  in  .\n\ i-iiihtT.  l''OS.  w;i>  tr.in-ferri'd  in  the  -anie  c;i]ia 
(•ii\  In  the  r.nlfali  di\i>inn.  lie  w.-i-,  ay.ain  transferrecl  nii  M.-f" 
1.  1"11.  a-  nia-«ur  in.ch;mic  tn  r'le  \\  e-i  I 'hil.idelphia.  I'.i..  ^Iiup-. 
whicli  pn-itinii  lu'  hel'I  at  the  time  ^'i  hi>  recent  ap',.niniinent  a^ 
-irierinteiidem  "i  mmixe  pnwer  nf  tlu-  W  e-iein  reiin-\  1\  aniri 
.h\i~iiii.    wi'.h   ..rrk-i'   at    I 'itt -ImruSi.    I'a.  •, 

r.  Ri  \i\iN.  .!.;en(.'r.il  nu-ch;iiiical  >niierintendem  "i  ihe  I'rie. 
h;i-  1ii\n  apiinintid  a<si^tant  vice-president  •<{  the  Rnck  Island 
l.iiu-.  in  ciiai":.^e  i<\  the  mecli.inicil  di  partnu.  lit.  willi  niiiee  at 
Chicaun.       riii>    appnim-  ;"      .',. 

iiient  vi\e>  -Mr.  Riinnie> 
the  nin-i  inipi  rtant  title 
\  e!  In  Id  !'_\  the  head  i  f 
tile  meclianical  d,ei)ari 
iiieiil  <>\  any  lari;e  r.ail- 
wav  in  till'  I'nited  Si.ite-. 
.iiid  indicates  the  timw- 
inu  cninii'tinii  that  the 
iiiilii  ivtance  nf  thi-  <le 
partnteiil  cK'~er\i>  thai 
ii  -li.il!  lia\e  a  rep- 
reM  iitati\  e  nit  the  eNecii- 
ti\e  >tatV.  ulin  will  he 
cl'  itiud  w  ith  snlVu-ieiit 
antlinrity  tn  .ui\e  the 
dtpartiiieiii  till-  frii'dntn 
.iiid  I  ip|jnrtniiitii'S  it  re 
i|nire>  fnr  the  he-t  re- 
.■~nlt.-.  .Mr.  Rnmney's  rise 
tn  hi>  ine^eiit  jiositioii 
has  heeii  \ery  ra]iiil,  as 
may  lie  seen  frnm  tlu- 
filliiwiiiii  incntiiplete  ;iccnmit  ><i  his  r;iilwa\  experience,  which 
wa-  .gathered  fmiii  vari>in>  sntncis.  It  ajijiears  that  in  IS'X)  he 
\v;i-  fi  reman  I'i  Incnnmtive  re]i.iir>  nn  the  Ceiiir.al  oi  Wrinont 
.It  Malniie.  .\.  ^".  In  isys  he  was  listed  as  ma-ter  mechanic  <<\ 
the  ( )i.:den>hur,L;h  iS:  Lake  Chamiilain  at  Malniie.  X.  V.  In  l'J03 
he  \\a-  a  t;eneral  insiiector  of  macliiner>  nn  the  h.rie  at  Mead-. 
\  ille.   I'a.      In   V>04  he  was  a  niasttr  mechanic  on  the  >aine  road. 


T.  Kumncy. 
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nil   lK;i«li|uartt.'r>  at  Jersey   ('it\.   X.  j.      In   1*X)5  lie  ItivaiiH'  as- 

-.taiit    iiurhanical   MipiiiiitfiKknt   "t   tlie   l'"ric  at    Mcaihillc.    Pa., 

i<l  in  tlu-  early  part  of  \'K)7  was  iirninotcd  to  inoclianical  snpLT- 

ili-nilt-nt.   siicceedin;..;   <  1.    W.    \\  ildin.      In   October.    VK)7.   lie   was 

.  |i|>ointe'l    sieneral    nuclianicil    supeFiiUcildcilt    of   the    riia<l.    uitli 

.  t  adtptarters  at  Xew  \'<.rk.     lie  has  l)een  very  active  ill  tlte  work 

I- the    .\nierican    Railway    Master    Meclianics'    Association    dnr- 

•ij;  the  past  (>  \ears,  and  is  at  i)resent  second  vicc-presi<lent  "l'  it. 

ie  has  occupied  the  iniporlant  position  of  ciiairman  of  tlu'  stoker 

...nnnitiee    for  the  last  4  years,  and  was  on  the  e.\ecnti\e  coni- 

iiiittee   for  J  vears.      l're\ioii-  to  tliat  ho  was  a  nieinher  of  coni- 

iiiltees   oi;    Mallet    compounds   and    oil    the   liistoiy   of   the    ino\e- 

:iH'nl   of  loconioti\  e-.  .il   lerniuiaN.  ,  :  .  ~ 

I.  A.  I\l;^  Noiiis  lias  heen  appointeil  ilisfrict  foreiiian  on  tlie 
l>en\er.  .Xorthwestern  v"^-  {'.■cilic,  with  office  at  I'raser.  Colo. 
lie  w'll  have  cliar.i^e  of  the  Mallei  helper  locomotives  runiiiii'-: 
.  ul    of    l-'raser    aii<I    .all    the    locomotives    in    the    district    west    nt 

I'raser 

.\l\inK  ("ii.\Ki.i>  iliNK.  who,  ;is  s[iecial  representative  of  the 
direclor  of  in.iinteiiaiice  and  opvr.itioii  of  the  ll.irrimaii  Lines. 
has  h,id  charge  of  the  inst.tllation  of  the  unit  system  of  or^aiiiza- 
lion  on  those  line-,  has  heen  elected  \  ice-i)resideiit  and  j>ener;il 
niaiMLier  of  tile  .<outlurn  I'.icillc  of  Mexico  and  the  Xrizona 
l\asteru.  with  otiite  at   Tucson.   .\ri/.  :,_.-■  ■.;<-'      .' 

C:AR  DHPAKIMKNT.  V  V 

!..  \.  Si  II  Mkn  ioKi)  has  lueu  .ippointed  foreman  6t  tlie,  car 
<Kii.iniiuut  of  the  Iniernatii'ual  iV  dreai  .\"orlliern  at  lay- 
l-r.  Tev.  ■■        --■:-■■■.    ■"     ■':-^  -;■>:■■ 

.'">.    l.iNiPXiw    lia-    lieen    appointed    f.>rcmaii    I'i   the    car   depart 
uietu    oi    liic    Lake    .Shore   vV    .Michigan    ."Southern,    with    olVue    at 
.Viillini.;haui.    <  ).  ,  . 

I'.  \\  .  IIki.wu;,  nener.al  car  foreman  of  the  MinncaptiHs  &  St. 
i.Mui^  ai  .Miune;ip<dis,  Minn.,  will  have  charge  of  car  work  over 
the    Kast^-rn    i  )ivision.  ■-  -    ,";.        "      •;:'■.     ".,'.■". 

\\ .  h  .\loo\Kv  h.as  hein  appointed  division  i;eiieral  Jdrcm.au 
car  dep.irinieiit  of  the  l.aki'  .Shore  \  .Michijian  .Southern  and  the 
l.ak.,'   i-.rie.   Alli.nue  X:   \\  hceliiiii.  w  illi  oflice  at   iViiiinwood,  O. 

C.   II.   lliTi  11.  i^v'Uer.il  car  foreman  of  the  Cincinnati,  liainilt'in 
\    h.iyt.'U.    1ki>    heen    tr.uisferred    fnuu    Jvorydale,    O..   to   Limy, 
ikI   will    h.ive   ehart;e  "f   tlu'    freight   .nnl   passeiliicr  car   repairs  at 
:hat   point. 

1.   II.  (lOonNovv.  master  c.ir  Imilder  of  t!ic  T-akc  Stiort?  &  Mieh- 
i.:an    .Sonthern    at    iaiiilewood.    111.,    has    heen    a|ipoiim<l    >;enerar 
-iiperinteudiiit  of  >hops  of  the  Arnionr  C;ir  l.iius.  with  ot'tice  at 
I  hicitio.  sncceediii!.;    W.    I-..    Sli.irp.  resii^ned. 

.1.    \\  .    Sknckk.    supervisor   ,.f   materials    in   the  loconiotive   and 

•  ir   <le])ai-tmciit   of   the   Lake    .shore    vv     Michigan     .Southern    at 

t^leveiaiiil,    <  )hio,    h.is    heen    ;ii)i>ointi(l    m.ister    car    Iniihier.    with 

hea(li|uarler^    at     lai^lew 1,     111.,    succieding     T.    11.    (ioodnovv, 

resioin-d. 

r.  .V.  Ri  ssKii,.  seiural  inspector  in  the  car  dopartnrcnt  of  the 
■  incinn.ui.  liamihon  X:  D.iylon  at  Lima,  C)iiio.  has  Ikh'II  aji- 
iMiiiUt'd  -iqii  rinttndeiit  of  the  car  <lepartnient,  attached  to  the 
'•nice  of  siiperiulenileiit  of  motive  ]iovver  and  car  dep.irtmenC 
.at  Cincinnati.  Ohio. 


■;■    ■-  SHOP.      .;  ;^-.;  V  ;:•-;.. 

(  .  A.  \\  Ki>H  has  lueu  iii.ade  enyiiie  house  foreman  of  the  Rock 
Island    shop.,   at    Little   Rock.    Ark. 

A.   II.  W'll. SON  has  heen  .ippointe<l  shop  fori'iiian  at  the  Alh.any, 
Ore.,  shop.,  ,,f  tile  Southern    Pacific. 

I.    I".   Lvtiv    h.i~  heeii   aiipoiiutd  in.yine  house   foreman   on   the 
Lake  .<li..re  \-   .Micliiu;an  .Southern  at   I'.lvria,  O. 


1).  .\.  St.vkk  Iia-  hein  aiip"iiited  master  l»oilerniaker  of  the  St. 
I.oui^.  P.rovv  n~v  ille  and  .Mexico  vvitii  head<piartvr>  at  Kin.ti-v  illc. 
Te.s. 

J.  K.  .\lok(;.\x  h.is  lieeii  m.ide  liciieral  foijemaH- <»f  the  Rock 
L-Iaiul  sliops  at  Little  Rock.  .\rk..  vicc'<i.  \\ .  Cooper,  resiumd. 

II.  j.    Ko|..-iKK    h.i-   h<en    .ijipoinled   .uvJloral   forcinail   ttf  l<K*t>!lU>- 
tive    rei>airs   on    tlu-    \  iriiini.i    .Southu  esi\  rn.    with    oiVice    ,it    I'.ris   . 
to].    \'a.-  I  eun, 

C.  <i.  1Ik>>  has  heen  .appointed  yoiieifal  forein.-iiJ  of  the  Si. 
Louis.    San    Irancisco    ^    Texas,    at    !"ori    W'orili,     I'ex..    Ii.iving 

hi't'll   prolllotecl    ironi   eii:.:iiu-   lioii~c    f.irenKiMi'  •'      .;    , 

:        .        PITRCHASINC;   AND  STORHKFKI'INC. 

J'>ii.S  C.  Ki  iiNS  lia-  heni  .tppoiiiied  purchasiiit;  aneiit  of  the 
Illinois  tentral  at  Chicai^o.    vice  t".    1%  I'a.rkw. 

JiiiiN  II.  (iii:s>  h.is  heen  .iijioiiitcd  Heuer.d  jiuroliasiiisi  ai.'ent 
of  the  firaThl    Trunk,  witli  oitice  at   .\!.>mreal.  One. 

t".  II.  Ki-.\/4.i..  .is^i>t.int  purch.isiuji  aiieiu  ot  tlie  LHnin,  Joliet 
tV  I'.asu  in  .a  Chic.i.yo.  ii:i>  I.,in  prouMti'd  to  purcliasiiiR  ayent.' 
.mil   his    foiuur   position   h.is   ln-eu   .iholislicd. 

-  W.  C.  I'.i  \Ki.  has  heeii  apiioinicd  diviMi>n  storvkeejKT  of  the 
).  \  <  ).  district  <  if  the  Mol.ile  i\:  Ohio,  vvith  olliee  at  Jackson, 
leiin..   succeedin;.;    I  .    T.    Ilr.ickeii.   tr.uisferred. 

Ci. VRK.MK  I'.  I'vKKiK,  pi!rcha>in)i  atieiit  of  the  Illinois  Central 
.It  Clmago.  li.is  hein  elected  V  ice-(>resideni  ill  charfje  ol  |>iircliases 
and  supplies,  with   lie;id(|uarters  at   C"liic:iL;o.  a  new  "liVice. 

A.  (  .  M.v.x.N.  chief  clerk  in  the  purch.isinsi  dep.irtineiit  of  the 
llliiuiis  (  eiitral  at  t.  liic,n;o,  h.as  hein  a]ijtoiiiieil  assistant  pur- 
ch.isiny  a;..;ent.  vv  i;lr  iie.id"|itant  rs  .at  thicajro,  succeeding;  loh.n 
C.   Knhiis.  pri.niot' li  :>•  pnrch.isinu:  :i-sienl. 

()Bn;UAKV     '.'.:'.  '--.,'.-'. 

W.  \V:  LovvKii..  m.ister  mechanic  of  flieniieaj>r.,'  fSttrlingtoii 
iS.  Ouiucv,  at   .Stijosej'li.   .\h...  dix-d  on  January  S. 

W.  F.  IJii'K.  siiperintemleiit  of  motive  jiovver  of  tile  Atchisoj]. 
■Fop^•ka  \  Sama  Ie,  with  ollice  at  Chicatto.  ijied  early  \\'e(lnes<lav 
monnnii   near   S.ui,  iiernardino.    Cai.,  while   Uein.i;   hronyht    in   a 

.'■peci.tl  train  to  Los  .\i)- 
livles.  Cal..  from  a  lios- 
pital  at  Alhtiquenjiie. 
where  lie  Jjad  heen  ill 
\\iTli  lon>ilitis.  Mr.  P.utk 
entered  railwav  service 
a-;  a  . machinist  ..n  the 
Northern  P.icilic.  In  lS<).i 
Ijc  was  made  shop  tore- 
iiian  OH  that  road,  and 
iv\-<>  ve.irs  later  .uener.il 
I orem.Mi  of  the  shopj,  at 
\liss.,ni,i.  .\l,,ut.  Tn  IS9') 
he  was  transferred,  with 
ihe  same  Jitle.  to  Helena, 
-Mont,  .iiul.  three  years 
later  was  nude  master 
niecli.mic  of  the  Rocky 
Mount.iin  division.  In 
I'lM  he  went  to  the 
.Atchison.  Topek,!  X- 
Santa  Fe'  as  master 
'-  ^        '  .  iitechanic      at       Xeedles. 

Cal.  lie  vv.is  made  mech.mical  sujierintendent  of  the  Kastcrn 
(iraiKl  division  of  the  s.mie  road  in  .April,  I'JQft,  and  was  pro- 
moted to  supeniiieudeiu  of  motive  powvr  ill  January,  IMIK  with 
office    at    Chica:;o.  .   .    >;    -      '     -      .. 


W.    F.    Buck. 
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New  Shops 


Atchisox,  Topeka  &  Santa  Fe. — A  contract  has  been  given 
to  C.  A.  Fellows  at  about  ?65,000,  it  is  said,  for  putting  up  a 
reinforted  concrete  25-stall  engine  house  at  Barstow,  Cal.  The 
contract  for  the  engine  house  at  Riverbank,  Cal.,  has  been  relet 
to  tile  Unit  Construction  Company,  San  Francisco,  for  about 
$60,000.  It  is  reported  that  an  engine  house  and  repair  shop  will 
be  built  at  National  City,  Cal.  The  road  is  planning  on  equip- 
ping its  machinery  in  the  Kingman,  Ariz.,  shops  with  electric 
drive. 

Atlantic  Coast  Line. — It  is  reported  that  shops  for  the  manu- 
facture of  flat  and  box  cars  and  passenger  coaches  will  be  built 
at  Wilson,  N.  C.    .-       .  ,    - 

BANGtiR  &  Aroostook. — ^The  engine  house  which  was  recently 
destroyed  by  lire  at  Houlton,  Me.,  will  be  rebuilt.  A  machine 
shop  will  also  be  added  to  the  structure. 

Caxadiax  Pacific. — As  was  reported  last  month,  this  company 
will  erect  shops  at  Calgary,  Alberta.  They  will  consist  of  20 
buildings  which  will  give  employment  to  5,000  men.  The  loco- 
motive shop  alone  will  cover  six  acres. 

:  Chicago,  Milwaukee  &  St.  Paul. — The  engine  house  at  Perry, 
Iowa,  will  be  enlarged  and  a  mechanical  coaling  station  will  be 
installed.  ...  ,. 

Chic.xgo,  Rock  Island  &  P.xcific. — A  new  ten-stall  engine 
house  will  be  built  at  Topeka,  Kans. 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis. — This  road 
proposes  to  build  a  new  engine  house  this  year  at  Elkhart,  Ind., 
also  one  at  Carey,  Ohio,  and  one  at  Tcrre  Haute,  Ind.  .  - 

■';■  Cincinnati,  New  Orleans  &  Texas  Pacific. — Preparations 
are  being  made  by  the  motive  power  department  for  the  layout 
of  new  shops  at  Ludlow,  Ky. 

Kl  Paso  &  Southwestern.— Plans  have  been  prepared  for  an 
8-track  yard,  engine  house,  repair  shops,  freight  warehouse,  office 
building  and  passenger  station  at  Tucson,  Ariz.        ,   . 

Erie  Railroad. — This  company,  which  leases  the  New  Castle 
branch  of  the  Sharon  Railway,  will  build  an  engine  house  at 
Ferrona,  Pa.  Large  locomotive  and  car-repair  shops  will  also 
be  built  by  this  road  at  Marion,  Ohio. 

~  •  Kansas  Citv,  ^Iexico  &  Orient. — A  20-stall  engine  house 
and  shops  will  be  built  at  Fort  Stockton,  Tex.       ;  -    - 

..  Kansas  City  Southern. — It  is  reported  that  this  road  will 
build  a  new  engine  house  and  shops  at  De  Quincey,  La.  ... 

Lake  Superior  Terminal  &  Transfer  Company. — Construc- 
tion work  will  be  started  in  the  early  spring  on  a  new  engine 
house  and  machine  shop  at  Superior,  Wis. 

Louisville  &  Nashville. — The  new  shops  at  Boyles,  which 
have  been  under  construction  for  about  two  years,  were  recently 
placed  in  operation.  The  cost  of  the  improvements  was  about 
$1,000,000. 

New  York  Central  Lines. — Plans  have  been  made  for  yards 
and  repair   shops  at  Miller,  Ind.     The  shops  will  employ  about 

1,000  men.  ■  .Jj^-'V-'v:.;.';-;  ••"•'-■ -.r' '.-■•.■■.    ':  .   --l-':'  ■'    ■•■'■,'""-■; 

'Northwestern  Pacific. — A  contract  for  new  shops  and  a  56- 
stall  engine  house  at  Yardley,  Wash.,  is  about  ready  to  be  let. 
The  construction  of  a  large  engine  house  and  machine  shop-  at 
Centralia,  Wash.,  is  to  be  started  at  once. 

Oregon- Washington  Railroad  &  Navigation  Company. — A 
contract  has  been  given  to  Grant,  Smith  &  Company,  Seattle, 
for  the  erection  of  a  machine  shop,  90  ft.  x  180  ft.,  a  power  house, 
40  ft.  X  90  ft.,  and  a  storehouse,  36  ft.  x  36  ft.,  at  Argo,  Wash. 


All  of  the  buildings  will  be  reinforced  concrete  construction.  It 
is  also  reported  that  a  contract  for  new  shops  at  Taconia,  Wash., 
will  soon  be  let.       .■■'    Vr:^/ /•;•■?.'=•';..' ^'   .r  .j:-' ..*•".••       ..    ••   ■' 

Pacific  Electric. — It  is  understood  that  this  road  will  put  up 
new  shops  at  Dominguez,  Cal.,  about  13  miles  from  Los  Angeles. 
Tiic  estimated  cost  of  improvements  is  $250,000. 

PiiiLAUELPHiA  &  Reading. — It  is  reported  that  this  road  will 
construct  a  car-repair  shop  in  the  vicinity  of  Pottsville,  Pa. 

Pan  Handle,  Pecos  &  Gulf. — Plans  are  being  made  for  the 
erection  of  shops  and  an  engine  house  at  Pecos,  Tex.    .....    .;,•,.. 

St.  Louis  &  Southwestern. — The  machine  and  boiler  shops  or 
this  road  at  Pine  Bluff,  Ark.,  were  destroyed  by  fire,  with  a  loss 
of  $80,000.    They  will  be  rebuilt. 

St.  Louis,  Brownsville  &  ^Iexico. — It  is  planned  to  enlarge 
the  shops  at  Kingsville,  Tex.,  io  almost  double  their  capacity. 

St.  Louis,  Iron  ^Iountain  &  Southern. — A  new  30-stall  en 
gine  house  will  be  built  at  Argenta,  Ark. 

Seaboard  Air  Line. — It  is  reported  that  150  acres  of  land  at 
-Vortinia,  X.  C,  has  been  purchased  for  new  repair  shops. 

Southern  Pacific. — This  road  is  said  to  be  arranging  for  an 
addition  to  its  repair  shops  at  Sacramento,  Cal.,  by  filling  in  the 
adjacent  property.     .. ,  ..  .        •  , 

Texas  &  New  Orleans. — Erection  of  a  new  engine  house  at 
Beaumont,  Tex.,  w'ill  soon  be  started. 

Toledo,  Peoria  &  Western. — A  new  engine  house,  50  ft.  x  75 
ft.  IS  being  built  at  Galesburg,  111. 

W'Estern  Pacific. — An  engine  house  will  be  built  at  Marys- 
ville,  Xeb.     .■  .  _  -  ■         .   .  ; 

Radi.4Tor  Paint. — Prof.  C.  L.  Norton,  of  Boston,  Mass.,  made 
a  long  series  of  e.xpcriments  upon  the  transmission  of  heat 
through  and  from  painted  surfaces.  Taking  the  amount  of  heat 
radiated  from  a  new  pipe  as  100,  Professor  Norton  obtains  the 
following  relative  values  for  the  heat  radiated,  under  similar 
conditions,  from  pipe  treated  as  indicated:  ... 

Loss  OF  Heat  at  200   Lbs.  Pressure  from   Bare  Pipe. 

New  pipe   100         ■■•/': 

Fair    condition    116 

Rusty   and   black 119 

Cleaned   with   caustic   potash,   iriside   ard   out 116 

:     ■         Painted     dull     white 120 

Painted   glossy   white lOO.S 

Cleaned    with    potash    again 116 

Coated  with   cvliiider  oil 116 

Painted   dull   black 120 

'.'■''■'.'        Painted    glossy    black 101 

It  appears  from  the  foregoing  that  the  color  of  the  pipe  has 

little  or  no  effect  upon  the  radiation  of  heat,  though  the  condition 

of  the  surface  with  respect  to  glossiness  or  dullness  has  quite  a 

sensible  influence.     Thus  a  dull  surface,  whether  it  be  white  or 

black,  has  a  radiative  power  of  120,  and  a  glossy  surface,  whether 

white  or  black,  has  a  corresponding  power  of  only  about  101. 

\ 

Loco.motive  Development  in  Asia. — The  countries  of  China, 
Japan  and  Manchuria  have  been  leaders  in  the  adoption  of  Amer- 
ican locomotives  and  the  increase  in  locomotive  orders  during 
the  past  five  years  has  been  about  four  times  greater  than  during 
the  previous  five  years.  The  South  Manchuria  Railways  have 
ordered  as  many  as  180  locomotives  at  a  time.  These  included 
consolidations  of  38.510  lbs.  tractive  effort,  the  weight  of  the 
locomotive  being  171,000  lbs.;  also  Pacific  type  engines  of  25,600 
lbs.  tractive  effort,  with  a  weight  of  197,000  lbs.  One  of  the 
recent  shipments  was  for  the  Korean  lines  of  the  Imperial  Gov- 
ernment railways  of  Japan,  and  consisted  of  9  ten-wheel  loco- 
motives, having  a  total  weight  of  150,000  lbs.,  with  117,000  lbs. 
on  drivers.  The  cylinders  were  20  in.  x  26  in.,  the  driving  wheels 
66  in.  in  diameter,  the  boiler  pressure  of  180  lbs.  and  the  tractive 
effort  24.100  lbs. 


'/■;:■:■"  ■■-■■ ... 
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Supply  Trade  Notes 

E.  H.  Baker  has  been  made  second  vice-president  of  the  Galena 
:.;v     Signal  Oil  Company,  Franklin,  Pa.  ^''f'"-  >.  --^  f  ^^ /'V  ^C^  : 

Tames  B.  Brady  has  been  elected  vice-president  of  Manning, 
v.;  Maxwell  &  Moore,  New  York,  succeeding  W.  O.  Jacquette.     ; 

-  ■  The  Standard  Steel  Works  Company,  Philadelphia,  Pa.,  has 
opened  a  branch  office  in  the  First  National  Bank  building, 
Denver,  Col. 

'  The  Railway  &  Mill  Equipment  Company,  New  Orleans,  La., 
has  been  established  to  sell  railway  supplies.  Seely  Dunn  and 
J.  Otho  Elmer  are  officers.  .,  ..    .  .,_,...    , 

Henry  C.  Valentine,  president  of  Valentine  &  Company,  New 
York,  varnish  manufacturers,  died  at  his  home  in  New  York, 
January  15,  at  the  age  of  82.  .■•.;.•..        ..■ 

•  '  The  Columbia  Nut  &  Bolt  Company,  Bridgeport,  Conn.,  has 
added  a  complete  line  of  hot  pressed  and  cold  punched  castel- 
lated nuts  to  its  line  of  railway  supplies. 

Morris  E.  Ward,  general  sales  agent  of  the  Chicago-Cleveland 
Car  Roofing  Company,  Chicago,  died  in  Chicago  on  January  7 
of  a  complication  of  diseases  at  the  age  of  68  years.         /!..    -^:f  ? .. 

D.  G.  Kimball,  formerly  with  the  Chicago  sales  office  of  Hill, 
Clrirke  &  Company,  has  been  appointed  sales  manager  of  the 
W'allcott  &  Wood  ^lachine  Tool  Company,  Jackson,  Mich. 

W.  E.  Sharp  has  resigned  his  position  as  master  car  builder 
of  the  Lake  Shore  &  Michigan  Southern  to  become  vice-president 
and  general  manager  of  the  Grip  Nut  Company,  New  York. 

F.  M.  Gilmore,  formerly  in  the  railway  department  of  the 
H.  W.  Johns-Manville  Company,  New  York,  has  gone  to  the 
Chicago  Car  Heating  Company,  Chicago,  with  office  in  that  city. 

riic  Smith  Locomotive  Adjustable  Hub  Plate  Company,  Pitts- 
burg, Kan.,  is  equipping  a  number  of  new  locomotives  for  the  St. 
Louis  &  San  Francisco  and  the  Missouri  Pacific  with  its 
adjustable  hub  plates. 

'  W.  O.  Jacquette  has  resigned  as  vice-president  of  Manning, 
Maxwell  &  Moore,  Inc.,  New  York.  He  has  made  no  plans  for 
the  future,  but  for  the  present  will  make  his  headquarters  at  165 
Broadway,  New  York. 

Cliarles  R.  Crane  has  been  elected  head  of  the  Crane  Company, 
Cliicago,  to  succeed  his  father,  the  late  Richard  T.  Crane.  R.  T. 
Crane,  Jr.,  is  the  new  first  vice-president,  and  R.  T.  Crane,  3d, 
was  made  second  vice-president. 

Following  are  the  newly  elected  officers  of  the  Watson-Still- 
nian    Company,    New    York :     Vice-president,    E.    A.    Stillman ; 
treasurer,   J.    P.     Bird ;     secretary   and    works    manager,   A.    F. 
/-..Stillman;  chief  engineer,  Carl  Wigtel.       .. 

V  -:  C.  E.  Tripp,  of  the  Stone  &  Webster  Engineering  Corporation, 
Boston,  Mass.,  has  been  made  chairman  of  the  board  of  directors 
of  the  Westinghouse  Electric  &  Manufacturing  Company,  Pitts- 
burgh, Pa.,  succeeding  Robert  Mather,  deceased.  ..::.../;.':  ...::: 

''\  Charles  M.  Lyle  has  resigned  his  position  with  Manning,  Max- 
\ve!l  &  Moore,  New  York,  to  go  with  the  Niles-Bement-Pond 
Company  as  manager  of  its  St.  Louis  office.  Mr.  Lyle  was  con- 
nected with  the  Niles-Bement-Pond  Company  about  nine  years 
ago.      ■.^.■•■.;-■•■   ;  ,x;-,:     /•:.,.■   .{.;-•..:,■:.;,■.:.;.;  v;  ■...:.;,.;  ^,.■,•  ■,;:-;.;:•  ..    -    ,,;.,- 

Joseph  T.  Ryerson  &  Son,  Chicago,  have  opened  a  branch  office 

in  the  Ford  building,  Detroit,  Mich.,  in  charge  of  J.  H.  Marlotte. 

1  his  company  has  also  moved  its  Minneapolis,   Minn.,  office  to 

•^01  Third  street.  South  Minneapolis,  where  larger  floor  space  has 

,.,-,•  been  secured.     ......       .  .  „..   ....  ..   .v-,.'  .^  ■^•^.■..;:  ..  -..  •  •-     .    - 

C.  A.  Delaney,  for  a  number  of  years  superintendent  of  the 
Dickson   works    of   the   American    Locomotive    Company,    with 


office  at  Scranton,  Pa.,  and  later  sales  representative  at  that 
place,  has  been  made  Western  representative  of  the  company 
with  office  in  Chicago.         /  ;..v  ..•:    .    .  :'^:...  .-      :>..      •=;'/■ 

W.  H.  Lawrence  has  been  made  manager  of  the  waterproofing 
and  mastic  department  of  the  H.  W.  Johns-Manville  Company, 
New  York,  with  office  in  Chicago.  Mr.  Lawrence  will  have 
supervision  of  all  the  waterproofing  work  of  the  company 
throughout  the  country..  .  ..-.;  :..:,...  .,   , .  ..   .:  ,i.     .  . 

The  Spencer  Otis  Company,  Chicago,"  has  recently  moved  its 
main  office  to  room  747,  Railway  Exchange  building,  Chicago, 
where  a  new  feature  has  been  introduced  in  the  way  of  exhibiting 
several  of  the  company's  devices.  The  American  Kron  scale  for 
railway  work  is  exhibited  in  all  sizes  and  capacities.  The  com- 
pany will  shortly  open  an  office  in  San  Francisco,  Cal. 

The  Independent  Pneumatic  Tool  Company,  Chicago,  has  re- 
cently placed  on  the  market  a  new  One  Man  drill,  which  is 
equipped  with  compound  planetary  gears,  and  is  particularly 
adapted  for  drilling,  tapping  and  screwing  in  staybolts  and  studs 
of  all  sizes  up  to  1^  in.  This  drill  is  of  the  reversible  type, 
weighs  20  lbs.  equipped  with  a  No.  3  Morse  taper  socket,  and  has 
Corliss  valves.  ............        -  .      .^  ^, 

The  Standard  Railway  Equipment  Company,  Pittsburgh,  Pa., 
and  the  Monarch  Pneumatic  Tool  Company,  St.  Louis,  Mo., 
will  in  future  keep  their  respective  orders  and  business  trans- 
actions separate.  The  Standard  company  will  receive  all  orders 
for  roof  materials  and  carlines,  and  the  ^Monarch  company  will 
receive  all  orders  for  pneumatic  tools.  P.  H.  Murphy  is  presi- 
dent of  the  Standard  company  and  William  Miller  is  president 
of  the  Monarch  company. 

The  United  Car  Company,  with  offices  in  the  Commercial  Na- 
tional Bank  building,  Chicago,  which  has  recently  been  organized 
with  C.  H.  Thomas,  F.  A.  Hecht  and  E.  R.  Davis  as  directors, 
has  purchased  the  entire  plant  and  equipment  of  the  American 
Car  &  Equipment  Company,  Chicago  Heights,  111.,  including  a 
large  erecting  shop,  blacksmith  shop,  offices,  etc.  It  will  build 
and  rebuild  cars  and  handle  railway  supplies  in  general,  making 
a  specialty  of  steel  underframes  and  tank  cars.  Mr.  Thomas  is 
president  of  the  company;  ^Ir.  Hecht  is  vice-president;  and  X.  B. 
Hall   is   secretary.  ■^■^    .'"  /;^^  ■  .  \  ^:'    ~  ■:    .''^  v ""  .  ;  .' 

George  W.  Fowler,  for  many  years  sales  manager  of  the  Gar-  - 
wood  Electric  Company,  New  York,  and  W.  J.  Warder.  Jr., 
formerly  chief  engineer  and  superintendent  of  Roth  Brothers, 
Chicago,  and  later  with  the  Westinghouse  Electric  &  Manufac- 
turing Company,  Pittsburgh,  Pa.,  have  resigned  to  enter  the  sales 
department  of  the  Crocker- Wheeler  Company,  Ampere.  N.  J. 
A.  K.  Selden,  Jr.,  for  some  years  in  charge  of  the  design  of 
motors  for  the  Electro  Dynamic  Company,  New  York,  has  re- 
signed to  enter  the  engineering  department  of  the  Crocker- 
Wheeler  Company. 

Richard  T.  Crane,  president  of  the  Crane  Company,  Chicago, 
died  at  his  home  January  8.  Mr.  Crane  was  born  in  Paterson, 
X.  J.,  in  1832,  and  worked  in  machine  shops  in  Paterson,  New  : 
York  and  Brooklyn,  N.  Y.,  until  he  was  23  years  old,  when  he 
moved  to  Chicago.  An  uncle,  Martin  Rjerson,  gave  him  a  small 
piece  of  land  on  which  he  started  a  brass  foundry.  His  brother, 
Charles  S.  Crane,  subsequently  joined  him,  and  the  machine 
manufacturing  company  of  R.  T.  Crane  &  Brother  was  formed. 
This  concern  later  grew  into  the  X'orthwestern  Manufacturing 
Company,  and  after  that  into  the  Crane  Brothers  Manufacturing 
Company,  from  which  it  evolved  into  the  Crane  Company.  Mr. 
Crane  was  well  known  because  of  his  aggressive  opposition  to 
the  present  methods  of  higher  education. 

Charles   C.   Leech,   for  the   past  ten  years   foreman   in  charge  : 
of  the   Pennsylvania   shops  at   Buffalo,    N.   Y.,   has   resigned   to 
accept  the  position  of  general  manager  of  the  American  Roller 
Bearing  Company,  Pittsburgh,  Pa.     Mr.  Leech  is  well-known  to 
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the  readers  of  the  Railzcay  Age  Gazette  Shop  Section  and  of  the 
,';  new  American  Engineer,  because  of  his  many  contributions  to 
the  various  competitions  which  have  been  held  during  the  past 
two  ytars.  He  was  awarded  the  first  prize  in  the  engine  house 
kink  competition,  which  closed  ^larch  15,  1911;  second  prize  in 
the  car  department  kink  competition,  which  closed  November  15, 
1910:  first  prize  in  the  shop  kink  competition,  which  closed  May 
15,  1911,  and  second  prize  in  the  competition  on  shop  improve- 
ments during  1911,  which  closed  Decemljcr  15,  1911. 

On    December  26,    1911,   Judge    Christian    C.    Kohlsaat,   of   the 
United   States   Circuit   Court,   decided  the  case  of  the   Railroad 
Supply    Company,    Chicago,    against    the    Hart    Steel    Company, 
Elyria,   Ohio,   and    Guilford    S.    Wood,    Chicago,   pending   in  the 
United  States  Circuit  Court  for  the  northern  district  of  Illinois, 
and   dismissed   tlie   l)ill   for  want  of   equity,   holding  that,  while 
:;;       the  tliree  VVoUiaupter  p.itents,  upon  wliich  the  suit  was  instituted, 
were  valid  under  tlie  state  of  the  art  shown  by  the  record,  the 
claims  must  be  limited  to  the  devices  described  in  the  specifica- 
tions, and  that  when  so  construed  the  device  sold  liy  the  defend- 
ants did  not  infringe.    An  appeal  was  at  once  prayed  and  allowed 
,'      to  the   United   States   Circuit  Court  of  Appeals  for  the  seventh 
circuit,  and  will  be  heard  at  the  April  session  of  that  court  in 
.  •      Chicago.     The   companion   suit   against   the   Elyria   Iron  &    Steel 
V      Company,  Elyria,  will  be  heard  before  Judge  Day  in  the  federal 
court  at  Cleveland  in  January,   1912. 

..  The   Baldwin   Locomotive  Works  has  recently  purchased  370 

acres  of  land  in  the  vicinity  of  Gary,  Ind.  It  is  triangular  in 
shape :  on  the  south  line  are  the  Elgin,  Jolliet  and  Eastern  Rail- 

'[  way  and  the  Chicago,  Lake  Shore  &  South  Bend  Electric.  On 
the  north  is  the  joint  right  of  way  of  the  Pennsylvania  and  the 

"       Baltimore  &  Ohio  Chicago  Terminal.     It  is  the  intention  to  start 

>  the  erection  of  the  power  house,  foundry  and  forge  shop  for  the 
manufacture  of  castings  and  forgings  which  will  supply  a  plant 
capacity  of  ten  locomotives  a  week.  After  this  portion  of  tiie 
plant  is  complete  the  machine  and  erecting  shops  will  be  erected. 
The  whole  plant  when  completed  will  provide  facilities  for  an 
output  of  30  locomotives  a  week  and  will  employ  5,000  men. 
The    works   are   located   within   3   miles   of  the   American    Steel 

'.  Foundry,  the  Standard  Forging  Company,  the  Midland  Steel 
Company,  the  Universal  Cement  Company,  the  Buckeye  Steel 
Castings    Company    and    the    American    Bridge    Company.     The 

'::'■■  Indiana  Steel  Company  at  Gary  is  within  five  miles,  and  the 
tract  purchased  by  the  American  Locomotive  Company  is  within 

".:.     seven  miles.       ^'-'-V'-^- ':■•■    'a  •:''":.;'   ';'    '•'■!■     ■  ,   ;'■        ''"'■'-". 

De  F.  Lillis,  for  many  years  connected  with  the  New  York 
Central  Lines,  lias  been  appointed  Eastern  sales  agent  of  the 
Grip  Nut  Company,  with  headquarters  in  New  York.  Mr.  Lillis 
was  born  in  Ottawa,  111.,  where  he  received  a  connnon  school, 
high    school    and    business    college    education.      He    learned    the 

.' .      printing   trade    and    worked   at    it    for    several    years    in    Ottawa, 

'■.      Peru   and   Chicago.     In  August,   1886,   he  entered  the  service  of 

■     the  Lake  Shore  &  Michigan  Southern  as  a  stenographer  to  the 

local  attorney  at  Chicago.     After  filling  several  minor  positions 

in  the   law   and   operating  departments   he   became  chief  clerk   to 

, ';  John  Newell,  the  president  and  general  manager,  in  September, 
1887.  lie  remained  in  this  position  until  Mr.  Newell's  death  in 
1894,  and  served  in  the  same  capacity  during  the  administra- 
tions of  three  of  Mr.  Newell's  successors,  D.  W.  Caldwell,  S.  R. 
Galloway  and  W.  H.  Newman.  In  April,  1899,  he  came  to  New 
York  as  secretary  to  Arthur  M.  Waitt,  superintendent  of  motive 

.;  power  and  rolling  stock  of  the  New  York  Central  &  Hudson 
River.  He  was  secretary  and  e.xecutive  clerk  to  J.  F.  Deems, 
general  superintendent  of  motive  power,  rolling  stock  and  ma- 
chinery of  the  New  York  Central  Lines  from  April  1,  1903,  to 
November  IS,  1911.  From  that  time  until  January  1,  1912,  he 
was  connected  with  the  office  of  the  president,  W.  C.  Brown. 
It  is  needless  to  say  that  Mr.  Lillis  has  a  wide  acquaintance  both 
in  railwav  and  railwav  business  circles. 
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Valves. — The  National  Tube  Company,  Pittsburgh,  Pa.,  has  r,- 
cently  issued  bulletin  No.  7,  describing  its  regrinding  valve. 

Mechanical  Stokers. — The  E.  R.  Allen  Foundry  Compar.,, 
Corning,  N.  Y.,  has  issued  a  pamphlet  devoted  to  the  Elliott  hk- 
chanical  stoker.  .;;.;.      r^^.,..      ...  :■■■■.!■._,■.    '■:  ^^  ,••,  ■  ■.-•^ 

Compressors. — The  Ingersoll-Rand  Company,  New  York,  hr  s 
published  form  No.  3211  on  Imperial  type  N,  duplex,  steam- 
driven  compressors. 

G.\GE  Glass  Protectors. — The  Ashcroft  Manufacturing  Com- 
pany, New  York,  has  published  a  small  folder  on  the  Ashcroft 
gage  glass  protectors.  ..... 

Flrnaces. — Tate,  Jones  &  Company,  Inc.,  Pittsburgh,  Pa.,  has 
published  an  attractive  30-page  catalog  of  its  furnaces  for  heat- 
ing, forging  and  welding.        .!    ;'>        _V    •;' ..'',•  "■■!■"';'•   . 

Carbonizing  Coating. — The  Goheen  ^Manufacturing  Companx, 
Canton,  Ohio,  has  published  a  pamphlet  on  carbonizing  coating 
for  preserving  iron  and  steel  construction. 

I'^ANS. — The  American  Blower  Company,  Detroit,  Mich.,  has 
published  'T'act  Bulletin"  No.  3,  giving  the  present  standing  of 
several  suits  between  this  company  and  other  fan  manufacturers. 

Co .M PRESSORS. — The  Chicago  Pneumatic  Tool  Company,  Qii- 
cago,  lia.s  published  bulletin  No.  34  H,  which  gives  general  in- 
structions for  installing  and  operating  the  Chicago  pneumatic 
compressors.  .  ;'  •:;./  v;  . ',....■■;,  ■    ';- ;^: '■.■'?■'..;:' '•".  ,■ 

Refrigeration  and  \'entilation. — Burton  W.  Mudge  &  Com- 
pany, Chicago,  have  published  an  illustrated  booklet  on  the  Gar- 
land system  of  ventilation,  heating  and  refrigeration  applied  tu 
refrigerator  cars. 

Metallic  Mose. — The  American  Metal  Hose  Company,  Water- 
bury,  Conn.,  has  published  a  small  illustrated  folder  on  flexible 
metal  hose  for  steam,  oil,  gas,  suction,  air  or  conduit,  in  which 
dimensions  and  prices  are  given. 

Boring  and  Turning  Mills. — The  Betts  Machine  Companv, 
Wilmington,  Del,  has  published  a  100-page  catalog  illustratiner 
and  describing  its  heavy  machine  tools.  They  are  especially 
ada])ted  for  locomotive  and  car  shops. 

Piping  Materials. — The  Best  Manufacturing  Company,  Pitts- 
burgh, Pa.,  has  recently  published  a  395-page  catalog,  bound  in 
cloth,  in  which  is  given  the  sizes  and  list  prices  of  its  piping, 
valves,  tees,  elbows,  steam  separators,  water  columns,  etc. 

Recording  Instruments. — The  L'ehling  Instrument  Company, 
Passaic,  N.  J.,  has  recently  issued  bulletin  No.  2,  which  is  a  con- 
densed catalog  of  its  recording  instruments.  The  bulletin  con- 
tains illustrations  of  pressure,  vacuum,  draft,  revolution  and  COj 
recorders. 

Pneumatic  Tools. — Tlie  Independent  Pneumatic  Tool  Com- 
pany, Chicago,  has  published  a  small  illu.strated  folder  giving  the 
advantages  and  the  dimensions  of  the  various  Thor  pneumatic 
tools,  including  piston  air  drills,  pneumatic  hammers,  staybolt 
drivers,  air  appliances,  etc. 

Locomotive  Cranes. — The  Browning  Engineering  Company, 
Cleveland,  Ohio,  has  published  an  attractive  and  useful  catalog 
descriptive  of  the  various  types  of  Browning  locomotive  cranes 
and  the  many  different  uses  to  which  the  cranes  and  their  vari- 
ous attachments  are  adapted.        ~r.  •^:-:\:' ,■'::  .:'"'.-^\'_'  ■:.  •^'^f':.^'' ,'..;:,". 

Ventilators  and  Door  Closers. — Burton  W.  Mudge  &  Com- 
pany, Chicago,  have  issued  two  illustrated  folders,  one  describing 
the  Garland  ventilator  for  passenger  cars,  which  is  now  in 
use  on  about  6,000  cars  of  the  Pullman  Company,  the  other  de- 
scribing the  Garland  door  closing  and  opening  device  for  refrig- 
erator cars. 
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ShoD  When  this  paper  reaches  you  there  will  be 

\   "•.  very    little    time    left    to   complete    and    for- 

ward   your    contribution    to    the    shop    kink 
.  ;    ■      Competition  competition,  which  closes  March  15,  if  you 

r  have  net  already  done  so.    As  stated  in  the  previous  announce- 
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„     ,  .    .   ^  The  first  prize  of  $35  in  the  competition  on 

Reclaiining  .     .    '  ^         .  ,  .    . 

reclaiming  scrap  material  was  awarded  to 

•„  Scrap  Material  pr„est  Cordeal,  bonus  demonstrator  of  the 
Competition  Atchison,  Topeka  &  Santa  Fe.  La  Junta, 
Col.,  and  the  second  prize  was  awarded  to  a  contributor  who 
signs  himself  "W.  L.  H.,"  but  who,  for  various  reasons,  does  not 
wish  to  have  his  name  used.  The  articles  are  of  a  very  different 
nature  from  those  which  were  submitted  in  a  similar  competition 
last  September.  The  important  feature,  which  is  more  or  less 
marked  in  all  of  them,  is  the  tendency  to  provide  means  or  make 
recommendations  looking  toward  preventing  material  being  con- 
signed to  the  scrap  bins  which  may  be  reclaimed  or  used  again. 
In  this  way  it  will  be  possible  to  save  the  cost  of  handling  the 
material  to  and  from  the  scrap  pile,  which  in  many  cases  is  a 
considerable   item.  ,    ...    ,.    .      . 


-^  .    ..   ^  ^  .     There  are  two  very  good  reasons  in  ia\or 

Grinding  Car  and        ,       .    ,.         ,      •  ,       r  »      i       i 

of  grinding  the  journals  of  car  wheel  axles 

Locomotive  _j„creasing  of  the  life  of  the  axle  and  the 

Axles  reduction  in  its  tendency  to  heat  when  first 

put   into   service.     The   same   feature   of  course  also   applies  to 

driving  axles.     The  advantages  of  this  method  have   long  been 

recognized  by  motive  power  men,  but  in  the  absence  of  a  suitable 

machine  for  the  work  it  has  not  been  possible  to  follow  it  to  any 

extent.    This  handicap,  however,  is  now  removed  and  as  is  shown 

elsewhere  in   this   issue   a   grinding  machine   designed   and   built 

expressly  for  this   purpose   is   being  manufactured.     A   study   of 

the  arrangement  of  the  machine  indicates  that  the  designers  have 

made  themselves  thoroughly  familiar  with  the  requirements  and 

have   given   the   matters   of   rigidity   in   the   machine   and    rapid 

handling  of  the  product  the  attention  they  deserve. 

...      „  During  the  past  two  vears  the  Chesapeake 

Motive  Power        „     ^.°  '  .     -  .         ,        ' 

-;.   ;  &    Ohio    has    put    into    service   three    new 

**"      ^  classes  of  locomotives,  each  of  which  has 

Chesapeake  &  Ohio  given  evidence  of  the  most  careful  study 
of  the  conditions  under  which  they  are  to  be  operated  and  of 
intelligent  designing  to  deliver  the  required  service  with  the 
greatest  possible  economy,  not  overlooking  the  desirability  of  a 
considerable  reserve  capacity.  The  first  new  type  to  be  put  into 
service  was  the  Mallet  for  use  in  the  mountain  districts.  These 
locomotives  were  of  a  straight-forward  design,  2-6-6-2  type,  and 
had  a  Iwiler  with  24-ft.  tubes  and  a  combustion  chamber  6  ft. 
6  in.  in  length,  but  were  not  equipped  with  superheaters.  The 
next  new  type  was  for  passenger  service  in  the  mountains  and 
is  known  as  the  Mountain  type.  These  engines  have  super- 
heaters, brick  arches  and  mechanical  stokers.  The  third  new- 
type,  shown  elsewhere  in  this  issue,  is  a  Mikado  freight  engine 
for  low  grade  sections  of  the  road  and  also  has  superheater  brick 
arch  and  stoker. 

'Jhe  Mallet  locomotives  have  now  been  in  service  about  a 
year  and  a  half  and  records  covering  eight  months,  which  are 
available,  show  that  they  have  produced  a  saving  of  5.7  cents 
per  thousand  ton-miles  in  the  cost  of  handling  the  traffic  over 
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what  it  previously  cost  when  using  consoh'dations.  Twenty-five 
of  these  engines  were  built  by  and  25  more  have  just  been  ordered 
from  the  American  Locomotive  Company,  who  designed  all  of 
the  new  types,  working  in  conjunction  with  the  railway  officials. 
Superheaters  and  brick  arches  have  been  specified  on  the  last 
order,  clearly  indicating  that  the  service  of  these  devices  on 
the  Mountain  type  and  Mikado  locomotives  has  been  thoroughly 
satisfactory.  The  action  of  this  road  in  regard  to  motive  power 
forms  probably  the  most  striking  example  of  a  tendency,  now  be- 
coming quite  evident  throughout  the  country,  of  designing  motive 
power  to  obtain  the  greatest  reduction  in  operating  costs  not  only 
by  the  application  of  approved  fuel  saving  devices  but  also  from 
the  elimination  of  double  heading,  pusher  service  and  by  the 
operation  of  fewer  and  heavier  trains  with  locomotives  which 
are  designed  with  a  thorough  understanding  of  all  the  local 
conditions. 


■■■■'■■■      *    o  I     J- J  From    time    to    time    in    making    our    shop 

V      A  Splendid         ,  .  ,  *  ,     ^ 

kink    competition    announcements    we    have 
.;"  '  ^  emphasized   the    importance   of   having   the 

Contribution  descriptions   as   clear   cut   and   complete   as 

possible.  The  great  difficulty  has  been  that  the  authors  assume 
that  the  editors  and  readers  are  thoroughly  familiar  with  the 
equipment  and  the  shop  conditions  where  the  work  is  done  and 
as  a  result  they  very  often  leave  out  information  concerning  the 
most  important  details;  this  entails  a  considerable  expenditure 
of  energy  on  the  part  of  the  editors  in  digging  out  the  informa- 
tion required  and  doubtless  often  affects  the  efficiency  of  the 
article  when  it  appears  in  print.  One  of  the  best  prepared  col- 
lections which  has  ever  been  received  at  this  office  appears  else- 
where in  this  issue  and  was  prepared  by  Louis  D.  Freeman, 
special  tool  designer  of  the  Baltimore  &  Ohio.  We  trust  that 
prospective  contributors  will  look  it  over  carefully  and  try  to 
emulate  Mr.  Freeman  in  making  their  contributions  clear  cut, 
complete  and  forceful. 


.-'.'■       CL  Elsewhere  in  this  issue  Mr.  Le  Compte  of 

.  the   Mt.   Clare   shops  of  the   Baltimore  & 

.  ractice  qj^j^  ^j^^^  -^^  outline  his  idea  of  the  proper 

■-    Competition        method   of   finishing   driving   boxes.    His 

;  method  is  a  good  one  but  the  question  arises  as  to  whether  it  is 
the  best  one,  and  for  the  purpose  of  satisfying  ourselves  on  this 
point  we  propose  to  offer  a  prize  of  $25  to  the  person  submitting 
an  article  descriptive  of  what  is  judged  to  be  the  best  method  of 
doing  the  driving  box  job  complete.  For  the  purpose  of  judging 
fairly  it  will  be  necessary  to  give  more  information  than  is  given 
by  Mr.  Le  Compte  and  we  will  require  a  detailed  description  of 
the  different  steps  together  with  the  time  required  for  each  one, 
the  kind  and  size  of  machine  used  in  each  case,  the  amount  of 
metal  removed,  and,  in  fact,  all  information  of  a  like  character 
necessary  to  permit  the  judges  to  come  to  a  fair  decision.  This 
competition  will  close  on  May  first,  allowing  nearly  sixty  days 
to  prepare  the  material.  Furnish  sketches  or  photographs,  if 
possible,  wherever  they  will  make  the  descriptive  matter  more 
clear.  Articles  which  do  not  win  the  prize,  but  are  accepted  for 
publication,  will  be  paid  for  at  our  regular  space  rates.        .     , 


Burning  Lignite       Efforts   to   burn    lignite   in    locomotives   of 

the    railways    operating     through     districts 

where  this  fuel  is  procurable  at  a  very  low 

Locomotives  price,  and  good  coal  is  very  expensive,  have 

been   made   with   some  degree   of  success   for  many  years.     In 

some  sections  the  nature  of  the  country  is  such  that  there  is 

very  little  danger  of  the  fire  thrown  from  the  locomotive  stack 

doing  any  damage  and  under  those  conditions   lignite  has  been 

used   very   successfully.     At   other   points,   however,    live    sparks 

from  the  stack  cannot  be  permitted,  and  up  to  a  comparatively 

recent  date  it  has   seemed   impossible  to  use   this   fuel   in   these 


districts.  The  American  Locomotive  Company,  working  in  con 
nection  with  the  Chicago  &  North  Western,  has  finally  evolved  :'. 
spark  arrester,  which  bids  fair  to  allow  lignite  to  be  burned  under 
any  conditions.  The  result  is  obtained  by  an  apparatus  and  from 
end  arrangement  which  holds  the  live  sparks  and  continual!} 
baffles  them  until  they  are  ground  to  a  fine  powder  and  com- 
pletely extinguished.  It  includes  an  arrangement,  termed  a 
gyrus,  which  gives  the  sparks  a  rapid  circular  motion  in  a  hori 
zontal  plane  within  a  cage  made  up  of  cast  iron  vanes  so  that 
the  centrifugal  force  which  tends  to  throw  them  outward  causc^ 
them  to  be  beaten  against  the  edges  of  the  vanes  until  they  art 
completely  ground  up.  They  are  then  caught  in  the  outgoing 
exhaust  and  the  front  end  is  kept  clear.  The  success  of  this 
device  is  good  news  to  the  roads  operating  in  the  lignite  districts. 


,  .        Coal   which    rolls   off   the   tender    onto   the 

Improvements  in       .  ,         ,  .        i,  .i  -, 

right    of    way    virtually    costs    the    railway 

ocomo  ive  company    twice   as    much   as   that   which   is 

Tenders  p^  j^jg  the  firebox.     In  some  cases  it  may 

cost  a  great  deal  more  due  to  its  convenience  for  trespassers  to 
start  a  fire  near  the  track;  there  have  been  cases,  as  well,  where 
serious  personal  injury  has  been  caused  to  passengers  on  sta- 
tion platforms  by  coal  falling  from  the  tender.  Altogether  it 
would  seem  that  the  trouble  is  of  sufficient  importance  to  warrant 
more  effort  to  prevent  it  than  is  generally  shown.  For  many 
years  the  tenders  on  the  Chicago,  Burlington  &  Quincy  have 
been  so  constructed  as  to  largely  prevent  coal  being  lost.  The 
method  consists  simply  in  continuing  the  side  plates  at  the  coal 
space  upward  and  inward  over  the  fuel  space  for  a  distance  of 
about  24  in.  By  this  arrangement  coal,  which  does  not  become 
dislodged  at  the  chutes,  will  not  become  loosened  thereafter.  In 
some  few  instances  other  roads  are  using  the  same  or  similar 
construction  and  there  would  seem  to  be  no  reason  why  this  or 
some  other  method  should  not  come  into  general  use.  When 
the  fuel  supply  is  low  in  tenders  of  large  capacity,  in  most  cases 
It  is  some  distance  between  the  coal  pile  and  the  fire  door,  re- 
quiring considerable  extra  labor  by  the  fireman  at  the  time  when 
he  is  least  able  to  stand  it.  In  some  tender  designs  it  is  even 
necessary  to  climb  up  and  shovel  it  down  from  the  top  as  the 
coal  supply  is  reduced.  With  the  present  locomotives  burning 
coal  at  a  rate  practically  taxing  the  fireman  to  the  maximum  of 
physical  endurance,  anything  which  will  avoid  unnecessary  labor 
on  the  fireman's  part  should  be  looked  upon  with  favor  and 
some  recent  tenders  have  been  equipped  with  a  device  arranged 
to  force  all  of  the  coal  into  a  position  where  it  can  be  reached  by 
the  fireman  without  any  extra  labor.  A  device  of  this  kind 
would  seem  to  be  most  desirable  on  the  larger  locomotives  that 
are  worked  to  their  capacity  for  the  full  length  of  the  division. 


Steel  Car  Theoretical    treatises    on    car    design    are 

^  o...  usually    so    complicated    that    the    average 

Center  Sill  ,  ^,  i       •     i  • 

reader,    or    even   the   mechanical    engineer. 

Design  finds  it  difficult  to  comprehend  and  apply 

them.  Mr.  Heffelfinger's  study  of  the  design  of  fish-belly  center 
girders  for  cars,  which  appears  on  another  page  of  this  issue,  is 
refreshing  because  of  its  practical  nature  and  the  ease  with  which 
his  methods  may  be  followed  and  applied  by  others.  The  ten- 
dency in  recent  years  has  been  more  and  more  toward  graphical 
methods  for  the  solution  of  problems  of  this  nature  and  the  ad- 
vantages of  this  method  can  readily  be  comprehended  in  this  case. 
It  is  unfortunate  that  the  other  parts  of  the  car,  including  the 
superstructure,  are  not  as  susceptible  of  theoretical  treatment  as 
are  the  center  sills.  Even  in  the  case  of  the  latter  it  is  necessary 
to  make  certain  arbitrary  assumptions  as  to  that  part  of  the  load 
on  the  sills  due  to  the  end  shocks,  but  in  the  case  of  other  fram- 
ing members  in  the  superstructure  most  of  the  stresses,  if  they 
are  calculated,  must  be  based  entirely  upon  assumptions.  That 
these  are  sometimes  wide  of  the  mark,  or  that  proper  provision 
Ii.ns  not  been  made  for  tliem,  is  indicated  by  the  behavior  of  many 
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cars  in  actual  service.  Leaky  roofs,  defective  ends,  poor  draft 
aitachments,  unsatisfactory  side  door  arrangements,  and  other 
similar  defects  are  present  in  a  large  proportion  of  the  house 
cars. 

Often  these  defects  may  be  traced  directly  to  a  lack  of  knowl- 
edge on  the  part  of  the  designer  as  to  the  failure  in  service  of 
the  cars  in  these  respects.  As  more  and  more  attention  is  directed 
to  these  points  the  engineers  in  charge  of  car  design  vt'ill  un- 
doubtedly come  to  some  agreement  as  to  the  standard  basis  or 
requirements  which  the  car  should  be  designed  to  meet.  That 
this  has  not  come  about  sooner  is  due  undoubtedly  in  some  degree 
to  the  fact  that  the  capacity  and  size  of  the  cars  has  grown  so 
rapidly  in  the  past  decade  and  that  there  has  been  an  even 
greater  development  in  increased  tractive  eflFort  of  the  locomo- 
tive in  the  same  time.  ...       ,  .  . 


Solid  Steel 

Engine  Truck  and 


With   the   steadily   increasing   use   of    solid 
steel  wheels  in  freight  equipment,  the  neces- 
sity of  standardizing  the  designs  is  becom- 
Car  Wheels  if,g  constantly  more  pressing.     Committees 

of  the  Master  Car  Builders'  Association  and  the  wheel  manufac- 
turers are  at  work  on  the  subject  and  it  is  probable  that  their 
report  at  the  next  convention  of  the  Master  Car  Builders'  Asso- 
fiation  will  so  present  the  subject  that  it  can  be  fully  settled  in 
the  comparatively  near  future.  As  an  indication  of  the  features 
which  are  liable  to  be  the  subjects  of  the  greatest  discussion,  a 
paper  by  Charles  G.  Bacon,  Jr.,  presented  at  the  meeting  of 
the  Western  Railway  Club,  was  enlightening,  and  gave  an  oppor- 
tunity for  a  preliminary  skirmish  that  may  greatly  shorten  the 
discussion  at  Atlantic  City.  Mr.  Bacon  favored  a  2j^-in.  rim 
because  his  observations  of  wheels  in  service  had  indicated  that 
the  better  material  which  it  is  possible  to  obtain  with  this  thick- 
ness on  account  of  the  more  thorough  working  which  it  can  be 
given  in  the  process  of  manufacture  actually  gave  a  longer  life 
and  more  satisfactory  service  than  a  rim  3-in.  thick.  There  was 
some  disagreement  with  this  view.  If  the  3-in.  rim  cannot  be 
used  because  it  is  not  possible  to  thoroughly  work  the  metal 
with  the  present  machinery,  the  natural  inquiry  would  be  as  to 
the  possibility  of  improving  the  machinery  so  that  this  thick- 
ness could  be  suitably  worked.  Thirty-three  and  one-third  per 
cent,  increase  in  the  thickness  of  the  wearing  surface  is  well 
worth  making  strenuous  efforts  to  obtain,  and  while  no  one 
wants  a  wheel  which  will  give  less  mileage  on  a  2-in.  wear  than 
another  will  for  V/2-m.  wear,  everyone  desires  a  wheel  which 
will  give  one-third  more  mileage  before  it  has  to  be  scrapped, 
and  if  Mr.  Bacon's  contentions  are  correct,  it  would  seem  to  be 
up  to  the  wheel  makers  to  make  improvements  and  furnish  a 
wheel  with  a  3-in.  rim  with  as  good  metal  straight  through  as 
is  now  obtained  in  the  2^-in.  rim.  Mr.  Bacon's  other  recom- 
mendations that  a  standard  diameter  of  the  inside  face  of  the 
hub  and  a  standard  hub  wall  thickness  be  adopted  seemed  to 
meet  with  general  approval. 


'         Facilities  for         When   steel   freight   cars   were   first   intro- 
.  .  duced,    car    department    officials    expressed 

considerable  anxiety  as  to  how  they  should 
steel  Cars  gQ  about  to  provide  facilities  for  maintain- 

ing and  repairing  them.  It  was  soon  found,  however,  that  the 
problem  was  not  nearly  as  troublesome  as  it  first  appeared.  Very 
little  new  equipment  was  required  and  most  of  it  was  compara- 
tively simple  and  crude.  Gradually,  as  the  number  of  cars  in 
service  has  increased,  more  and  more  refinements  have  been 
added,  although  these  in  most  cases  have  proved  neither  ex- 
tensive nor  expensive.  The  Pittsburgh  &  Lake  Erie,  one  of  the 
first  roads  to  introduce  steel  freight  cars,  made  more  or  less 
elaborate  provision  for  handling  the  work  by  the  erection  of  a 
steel  frame  brick  steel  car  repair  shop  at  McKees'  Rocks,  Pa., 
but  outside  of  the  overhead  cranes  for  handling  the  cars  and  a 
steel   frame  repair  jack  for  restoring  the  cars  and  their  parts 


to  the  proper  shape  when  they  became  distorted,  only  a  few 
other  tools  were  provided,  including  the  necessary  furnaces  for 
heating  the  damaged  parts.  '  V  ■■  J^  v'^0/^J;>■' v^'--: './^  ,•      C,; 

The  Pennsylvania  Railroad  has  a  large  steet  car  shop  at  Al- 
toona  but  ordinarily  it  is  used  largely  for  building  new  equip- 
ment and  only  the  heaviest  repairs  to  steel  freight  cars  are  made 
in  it.  One  of  the  most  interesting  practices  at  that  shop  is  the 
provision  of  crane  service  for  turning  the  bodies  of  hopper  and 
gondola  cars  upside  down  for  making  certain  classes  of  repairs, 
which  it  is  difficult  to  handle  when  the  bodies  are  in  their  normal 
position.  The  article  by  Louis  D.  Freeman,  of  the  Baltimore  & 
Ohio,  on  steel  car  repair  kinks,  which  appears  elsewhere  in  this 
issue,  is  of  special  interest  because  it  clearly  describes  three 
devices  which  have  been  developed  for  handling  steel  car  repair 
work  and  which  are  somewhat  more  pretentious  than  similar 
devices  which  are  used  for  the  same  purpose  on  other  roads. 
The  Baltimore  &  Ohio  has  had  a  long  experience  in  the  main- 
tenance and  repair  of  steel  cars  and  the  devices  for  this  work 
have  been  gradually  developed  as  the  work  has  grown  morc 
and   more   extensive.  -..'l-. . 


o      ,       »•    .  .     Bulletm    \o.    6,    issued   bv    the    Committee 

smoke  Abatement  ^       ,        .  '  ,    t-.        ■  •       • 

on    Smoke    Abatement    and    Klectntication 

on     witc  qJ  Railway  Terminals  in  Chicago,  contains 

Engines  some  interesting  data  procured  from  a  test 

of  a  Santa  Fe  switch  engine  in  the  Eighteenth  Street  yards,  Chi- 
cago. The  object  of  the  test  was  to  obtain  an  exact  record  of 
the  smoke  issuing  from  a  switch  engine  in  regular  switching 
service  and  to  determine  the  total  amount  and  size  of  the  cinders 
thrown  out  by  switching  locomotives.  The  locomotive  selected 
was  a  six-wheel  switcher  with  20-in.  x  26-in.  cylinders,  51  in. 
drivers  and  a  grate  area  of  29.2  sq.  ft.  It  was  provided  with 
steam  jets  passing  through  2-in.  ferrules  in  the  side  of  the  fire- 
box and  tests  were  made  with  both  Pocahontas  and  Illinois  coal. 
A  special  device  for  collecting  a  certain  definite  proportion  of 
the  cinders  was  devised  and  applied  and  the  total  amount  dis- 
charged was  computed  on  the  basis  of  those  caught  in  it.  Smoke 
density  was  measured  on  the  basis  of  the  Ringelmann  chart  and 
in  addition  to  this  two  other  terms  were  used, — "white"  meaning 
the  absence  of  any  color  to  the  exhaust  at  the  time  of  observa- 
tion, and  "clear"  when  neither  smoke  nor  exhaust  could  be  seen, 
nothing  but  a  colorless  heat  vapor  being  driven  oflE.  ^    •■..■.•■  :?" 

A  full  day's  run  burning  Pocahontas  coal  having  over  "74  per 
cent,  fixed  carbon,  17.1  per  cent,  volatile  matter  and  a  heating 
value  of  14,085  B.  t.  u.,  showed  the  following  results: —  "Clear," 
42  per  cent,  of  the  time;  "white,"  34  per  cent,  and  any  grade  of 
smoke  24  per  cent.  There  was  no  smoke  above  the  grade  of 
No.  4  observed  during  the  test  and  the  average  duration  of 
smoke  was  from  3  to  8  seconds.  A  day's  service  with  Illinois 
coal,  which  had  about  61  per  cent,  fixed  carbon,  nearly  31  per 
cent,  volatile  matter  and  a  heating  value  of  13,331  B.  L  u.,  showed 
"clear,"  2  per  cent. ;  "white,"  18  per  cent,  and  "smoke,"  80  per 
cent.  During  this  day's  test  the  maximum  grade  of  smoke  ob- 
served was  No.  4.  The  duration  of  the  smoking  periods  was 
considerably  greater  than  with  the  Pocahontas  coal  and  the 
average  density  of  the  smoke  was  considerably  higher.  The  steam 
jets  in  the  firebox  were  used  quite  frequently  during  this  day's 
test,  but  were  not  used  at  all  with  the  Pocahontas  coal.  The 
coal  consumption  with  the  Pocahontas  coal  was  386  lbs.  per  hour 
and  with  Illinois  457  lbs.  per  hour,  the  rate  of  evaporation  with 
the  former  being  9  lbs.  of  water  per  lb.  of  coal  and  with  the 
latter  7.6  lbs.  of  water  per  lb.  of  coal. 

With  the  Pocahontas  coal  it  is  estimated  that  3.17  lbs.  of 
cinders  were  thrown  from  the  stack  per  hour,  while  with  the 
Illinois  it  amounted  to  3.46  lbs.  per  hour.  This  is  at  the  rate 
of  .82  of  one  per  cent,  for  the  former  and  .76  of  one  per  cent,  for 
the  latter.  The  cinders  discharged  with  the  Pocahontas  coal 
had  a  heating  value  of  4,362  B.  t.  u.  and  those  with  the  Illinois 
coal  6,103  B.  t.  u.    The  analysis  of  the  smokebox  gases  showed 
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\  .  ■  '  ^    no  poisonous  gases  or  carbon  monoxide  present  at  any  time  for 

■ '  7' •    either  of  the  coals.     It   is  quite  evident   from   this  test  that  the 

/.:•:;     better  grade  of  coal  gave  a  decided  reduction  in  the  total  amount 

of   smoke   as   well   as   an    increase   in   evaporation,   and   although 

..■ .    this  coal  costs  75  per  cent,  more   than   Illinois  coal  in   Chicago, 

it  is  being  very  largely  used  on  the  switch  engines  of  the  Santa 

- ;  (;   .     Fe.     It  is  stated  in  the  report  that  the  most  important  apparatus 

'r  applied  to  the   locomotive   for  the   reduction  of   smoke   was   the 

i-;"  •' ./v  brick    arch    because    it    aids   in   maintaining    uniformity   of   tem- 

.,  vV  perature  of  the  firebox.  ;.  ;    :    .  .         ;     ..    •  " ;      .         '•'  '■' 


' '■  ■         \M     L     ■     t  -^s  the  roads  have  grown  in  size  and  the 

Mechanical  . 

.I.'-.  power  and  the  capacity  ot  the  locomotives 

*"  and    cars   have   been   increased   the   art   of 

Urbanization  maintaining  and  repairing  tlie  motive  power 

;  and    rolling   stock   has   grown   to    be   a    serious   and    comi)licated 

/problem.     As  attention  has  become   focused  on  the  efficiency  of 

the  mechanical  department  it  has  become  more  and  more  evident 

V  that  the  best  results  could  only  be  obtained  by  increasing  the 
.  supervision  and  directing  it  more  intelligently.  .Vmong  the  roads 
■_■:-  that  have  recently  made  radical  antl  important  developments  in 
■,   this  direction  is  the  lUiiK.is  Central.     M.   K.   Barnum,  who  was 

appointed  general   superintendent  of  motive  power  of  that   road 

V  in    April,    1910,    has    had    a    training    which    ihted    him    well    for 
developing   more    efficient    methods   on   that    system,   where   they 

.   were  so  batlly  needed. 

-         In   carrying   out   his   plans    for  greater   efficiency,   which   have 

■■already   resulted  in   remarkable   results,   he  kept   three  things   in 

'/  view ;  first,  that  greater  efficiency  could  be  obtained  by  increasing 

,r   the    supervisif  n ;    second,    by    eliminating    all    unnecessary    work 

'  which  would  not  in  any  way  interfere  witii  the  successful  opera- 

.^Ition  of  the  equipment,  and  third,  by  the  introduction  of  modern 

.    machinery  and  shop  equipment.     Really  the  last  two  of  these  dc- 

-  pend  more  or  less  upon  the  first  one.     The  present  organization 

;.  of  the  mechanical  department  is   fully  outlined  in   an  article  in 

■  another  part  of  this  issue  and   it  is  quite  probable  that   further 
,  improvements  will  be  made  in  the  near  future,  all  tending,  how- 
ever, toward  better  supervision. 

-A  large  saving  was  also  made  by  cutting  out  unnecessar\   work, 
such,  for  instance,  as  stopping  the  practice  of  painting  cabooses 

■  a  bright  vermillion   when   it   would  be  imiiossiblc  to  distinguish 
-.  them   from  the   freight  cars  within  a   few  months.,    .\  saving  of 

$23,000  a  year  resulted  from  relining  journal  l)rasses  instead  of 
:',  selling   them    for    scrap.      Tlie    repainting   of    freight    car    trucks 
,    when    passing    through    the    shop    for    repairs    was    discontinued 
because  a   careful  investigation   showed  that   it  was   useless.     A 
department    was    inaugurated    for    reclaiming    scrap   and    second 
,■  hand  material.     The  above  are  only  a  few  of  the  many  changes 
which  have  been  made  along  similar  lines.     K.xtensive  improve- 
ments  are    now   being   planned    for   the    shop   power   plants   and 
without    doubt    the    standard    if    the    niacliinery    and    other    shop 
v    equipment   will   be    raised   and    improved    as    fast   as   conditions 
'Cpermit.     '";':S-^^  :;^-'=--''.x     ' 
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^     Early  Motkc  Power  of  the  Baltimore  Sr  Ohio.      I'.y  J.   Snowden   I$ill.      154 
-,     ,  pages,    6    in.    X    9    in.      Cloth.       Illustrated.       I'uhlislied    by    the    .\ngus 
■'  ■       Sinclair  Company,  114  Liberty  street.  New   York.     Price  $2. 

To  anyone  interested  in  locomotives,  a  study  of  their  develop- 
ment and  an  examination  of  the  drawings  showing  the  construc- 
tion of  the  early  types  has  an  attraction  which  to  a  large  extent 

,  will  be  satisfied  by  this  book.  While  it  is  confined  to  locomo- 
tives on  the  Baltimore  &  Ohio,  the  fact  that  this  road  was  a 
pioneer  in  this  country  and  exerted  a  very  large  influence  on 
the  early  development  of  the  locomotive,  makes  it  of  general 
interest.      -American    locomotive    development    is    probably    more 

;.  clearly  portrayed  by  the  various  constructions  on  the  Baltimore 
&  Ohio  than  on  anv  other  road.     The  author  makes  no  claim 


that  the  book  is  complete  since  many  of  the  early  records  hav 
been  lost  or  destroyed,  but  it  is  probably  more  complete  thai, 
anything  of  its  kind  that  has  previously  been  published.  It  i 
made  up  quite  largely  of  a  compilation  from  original  paper. 
and  contains  many  photographs  and  drawings  collected  froii: 
various  sources.  The  typographical  work  has  been  given  care- 
ful attention,  and  results,  particularly  of  illustrations,  mad^ 
from  poor  photographs,  are  very  satisfactory.  In  addition  t^ 
the  historic  locomotives  there  is  also  a  chapter  on  the  presen. 
power  on  the  Baltimore  &  Ohio,  briefly  showing  the  latest  de- 
signs. A  chapter  is  also  devoted  to  the  biography  of  the  early 
motive  power  officials  of  this  company. 


.l/(/.ri)(ii(;)i  Production  in  Macliinc  Sliof'  and  Foundry.  By  C.  E.  Knoeppel. 
5  in.  X  7'/i  in.  Cloth.  365  pages.  Illustrated.  Published  by  the 
Engineering   Magazine,    140   Nassau   street.   New    York.      Price,   $2.50. 

The  title  of  this  book  clearly  indicates  its  scope  and  object 
and  while,  of  course,  the  complete  discussion  of  everything  that 
enters  into  maximum  production  could  not  be  incorporated  in 
one  volume,  the  important  factors  have  been  very  carefull_\ 
covered.  The  author  has  based  his  whole  discussion  on  per- 
sonal experience,  and,  as  a  consequence,  speaks  most  convinc- 
ingly. He  groups  the  machine  shop  and  foundry  in  his  discus- 
sion, stating  that  their  work  is  so  closely  related  that  the 
problems  can  best  be  studied  in  this  way.  It  appears  that  the 
foundry  is  given  closer  attention,  largely  because  it  has  pre- 
viously received  less  and  offers  greater  opportunity  for  im- 
provement. The  work  is  divided  into  16  chapters,  starting  with 
cost  accour.ting,  its  importance  and  the  best  methods,  and  fol- 
lowing through  organization,  systematic  processes,  deliveries, 
despatching  and  shop  details.  It  briefly  discusses  the  principles 
and  the  application   in   each  case.  ..  ;:  -     r         .•;•:,•. 


I:l}iricncy  as  a  Basis  for  Operation  and  IVages.  By  Harrington  Emerson. 
Third  edition  revised  and  enlarged.  254  pages.  5  in.  x  T'/i  in. 
Cloth.  Published  by  the  linginecring  Magazine,  140  Nassau  street, 
.Vew   York.      Price.   $2. 

.\  series  of  articles  by  Harrington  Emerson,  which  completely 
demonstrated  and  explained  his  development  of  the  efficiency 
system,  appeared  in  the  Iiii^ineeriii<r  Magazine  from  July,  1908, 
to  March,  1909.  It  was  soon  discovered  that  it  would  be  neces- 
sary to  incorporate  them  into  book  form  in  order  to  supply 
the  demands,  and  in  1909  the  first  edition  of  this  work  was 
I)ul)lislied.  It  has  very  quickly  gone  through  two  editions,  and 
it  was  decided  before  bringing  out  this,  the  third  edition,  that 
it  would  be  advisable  to  make  a  thorough  revision  of  the  text 
in  view  of  the  knowledge  and  experience  gained  during  the  past 
two  years.  This  has  been  done,  and  in  addition  to  more  clearly 
illustrating  certain  points  and  adding  sections,  points  of  con- 
nection between  this  volume  and  the  one  shortly  to  follow  on 
the  twelve  i)riiicipks  of  eff.tiency  have  been  established.  The 
book  inclines  more  to  the  declaration  of  philosophy  than  to 
direct  instructi<  n  in  methods,  .r    .■     "      -':.,  r  ■■       ^        .'■■,.- 


.^^:-..-'-.t     nv    _•,,<■.  s\     •,,»■'=•';■.•   i:  ■■'.■'  y.'  '•'^  ••:''    ..-'-' ':■•'■'^     ,-1' .'.:■ 

Technology  and  Industrial  KHicicncy.  Published  by  the  McCiraw-lIill  Book 
Company,  New  York.  6  in.  x  9>4  in.  486  pages.  Bound  in  cloth. 
Price,    $3.00.  ...  .    ;  ,. 

This  volume  contains  the  proceedings  of  the  Congress  of  Tech- 
nology, held  in  Boston,  Mass.,  last  April  at  the  Massachusetts 
Institute  of  Technology.  Some  seventy  papers  are  included 
which  form  a  valuable  and  up-to-date  record  of  the  present  state 
of  industrial  science,  including  the  presentation  of  some  of  its 
problems  and  probable  solutions.  The  six  sections  into  which 
the  congress  was  divided  are  represented  by  papers  on :  Scientific 
Investigation  and  Control  of  Industrial  Processes,  Technological 
Education  and  Its  Relation  to  Industrial  Development,  Admin- 
istration and  Management,  Recent  Industrial  Development,  Pub- 
lic Health  and  Sanitation,  and  .Architecture.  These  divisions 
are  logical  and  comprehensive. 
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Fish-Belly  jQenter  Girders  for  Cars^ 

■^-rv--"-",':'  ' "^"^      A  Practical  Method  for  Determining  the  Length  of  the  Cover  ;/ '^  ?■  •■ 

Plate  and  the  Flange  Angles.    Also  a  Semi-Graphic  Method      ;  vv  v   .;;-^ 
'     ;    j^      V      for  Finding   the   Deflection   at  Any  Point  Along   the    Beam       -     a^'V-'K    ;• 

^-■'■v:^':-'..-       w;   ;•?.;■. ;^-':>'-     ^;v      BY  ARTHUR   E.    HEFFELFINGER      .  ^r /■/>'■■[:. ^'■^■::'-i:^'':'.-^- ■■-.:^:'\: 


llie  problem  is  to  determine  the  elastic  deflection  at  any  point 
-al  iig  a  beam  with  overhanging  ends  and  with  a  varying  moment 
(■!  inertia  along  the  axis  of  the  beam  between  span,  due  to 
tlic  change  in  depth  and  the  addition  of  cover  plate  and  angles 
of  less  length  than  the  span.  For  this  problem  the  analytical 
S'lhition  of  the  equation  of  the  elastic  curve  is  complicated  and 
quite  laborious,  requiring  a  refinement  of  calculation  which  costs 
iiiiTe  than  it  is  worth,  at  least  to  the  car  business ;  anyhow, 
assuming  a  knowledge  of   fundamental  mechanics,  there   is  no 
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Fig.  1 — Loading  and  Moment  Diagrams  for  One- Half  of  the  Center 

.    ,._   -,.,.t-.,   ,.,/-;,.,    ,,     ,-v/     Girder  Span.        .  ,.  ..  -\.  ,    .^.  .^  ,,.-....,..  j' J 

earthly  reason  in  the  general  assumption  that  a  knowledge  of 
the  higher  mathematics  is  absolutely  necessary  to  the  satisfactory 
solution  of  a  great  many  of  the  problems  in  mechanics  and  the 
strength  of  materials  usually  treated  by  the  methods  of  differ- 
ential calculus.  The  aim  of  the  paper,  as  in  a  previous  one  by  the 
writer  on  the  Double  Open  Diagonal  Truss  (Amencayi  Engi- 
neer &  Railroad  Journal,  November,  1909)  will  be  to  present 
practical  matter  only,  regarding  theory  simply  as  a  means  to  a 
practical  end,  and  not  as  a  field  for  the  employment  of  mathe-  , 
inatical   research. 

To  make  the  problem  typical,  we  will  analyze  the  "fish-belly" 
center  girder  for  a  40-ft.,  80,000-lb.  capacity  gondola  or  flat 
car;  since  the  loading  is  symmetrical  about  mid-span,  only  one- 
half  of  the  loading  and  moment  diagrams  will  be  required,  as 
shown  in  Fig.  L  The  trucks  are  spaced  30  ft.  apart,  which  will 
hereinafter  be  designated  as  the  span,  or  /.  The  13,690  lbs.  be- 
tween span  concentrated  loads  comes  over  to  the  center  girder 
through  the  cross-bearers,  which  are  spaced  9  ft.  apart.    Because 


the  bolster  concentrations  have  no  direct  effect  on  the  bending  to 
be  considered,  they  are  ignored,  leaving  a  net  reaction  equal  to 
50,520  lbs.  at  each  support  or  center  plate.    vvV^ ';-.'*  !.'':"■ 
For  subsequent  notations:  ; -^  .;.;•/'';;/;■/■-    ..'.;::.:  V 

M   =:=    Ueiiding   moment   in   inch   lbs.  .  ''   V.   ;    ■■• 

f    =:   Allowable  unit  fiber  stress   =   13,500  lbs.   per  sq.  ilk,  .'  ;■': 

."-■.,'/    =^   Moment  of  Inertia. 

:  -     .  ■■.:^-=.  Section   Modulus.  :"   '   "■.■'.■:■■,■■     ■■•■■:'■•     ■..  . -v 

'  E    —   Modulus  of   Elasticity    =   29,000,000.  ■■"'•- '"■•t:     ■■''--■ 

As  changes  in  the  sign  in  the  bending  moment  diagram  (Fig.  1) 
must  be  taken  into  account  for  the  solution  of  deflection,  the 
negative  algebraic  sign  is  attached  to  the  bending  moment  which 
produces  bending  downward  and  the  opposite  sign  to  a  bending 
moment  producing  bending  upward,     ^'-y;.;.     •   ^     v.  . '   ■ 

As  the  loading  is  symmetrical  about  the  mid-span,  the  point 
of  maximum  bending  moment  is  at  mid-span  and  equals  4,377,- 
800  inch  lbs.  The  bending  moment  over  the  support  is  592,000 
inch  lbs.  and  the  point  of  inflection  is  at  /,  or  about  16^  in.  in- 
side of  the  support.  Lay  off  several  ordinates  along  the  beam, 
as  through  points  D,  E,  F,  G,  H,  etc.,  their  location  being  arbi- 
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Fig.   2 — General    Design    of   Center   Girders;    Also    Section    Modulus 

*••  '-■       •,.-•••'■■.:■.         '"'*'  "T"  Curvem. .-  .    ..•..^>  ^  ^  ." ._   ?  ■       .;  -■: 

trarj-,  but  not  to  be  spaced  more  than  2  ft.  apart,  nor  ranging 
over  any  sudden  changes  in  the  bending  moment,  particularly 
for  that  distance  between  span  where  the  depth  of  the  girder  is 
variable.  Of  course,  decreasing  the  distance  between  these 
verticals  will  give  greater  accuracy  in  the  location  of  the  theo- 
retical points  where  reinforcements  are  to  begin,  but  again,  we 
are  dealing  with  the  practical  everyday  case. 
Fig.  2  shows  the  design  of  the  girder;  note  that  the  web,  one 
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cover-plate  and  the  outside  bottom  flange  angles  are  continuous 
over  the  supports.  The  maximum  section  at  the  center  is  28  in. 
deep,  as  shown  in  detail  in  Fig.  11,  and  continues  a  uniform 
section  to  a  point  4j/2  in.  beyond  the  centers  of  the  cross-bearers, 
where  it  tapers  up  to  a  depth  of  12  in.,  at  a  point  21  in.  inside  of 
the  support,  and  then  continues  as  a  uniform  section  to  end  of 
the  car.  /  ;     ■ 

In  carrying  this  method  into  practice,  it  is  recommended  that 
Figs.  1,  2,  12  and  13  be  plotted  on  one  lay-out.  This  may  be 
done  very  easily  and  nearly  enough  for  all  practical  purposes  with 


Flfl.    3 — Graphical    Method    for    Determining    the    Neutral    Axis    and 
the  Moment  of  Inertia  of  a  Bullt-Up  Section. 

the  scales  as  indicated  on  the  illustrations,  thereby  saving  un- 
necessary duplication;  but  to  obtain  a  lucid  exposition  this  can- 
not be  done  here ;  therefore  the  ordinates  as  located  on  the 
bending   moment    diagram    are    repeated    in    Figs.   2,    12   and    13. 

Compute  the  /  and  -^-  for  sections  at  /,  K,  L,  M,  N  and  O,  and 
in  order  to  locate  the  vertical  steps  in  the  '  -  curve,  compute 
the  /  and  ---  for  the  four  possible  combinations  at  each  section ; 
this  if  done  numerically  is  quite  laborious,  but  in  plotting  a  con- 
siderable range  of  sections,  any  slight  variation,  plus  or  minus, 
will  have  a  compensatory  effect ;  therefore  the  graphical  method 
as  shown  in  Figs.  4  to  11  might  be  used  to  advantage.  The 
following  simple  graphical   method   for   determining   the   proper- 
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ties   of   built-up   sections    is   taken    from   tiie    International    Cor- 
respondence School's  Building  Trades  Handbook. 

"Graphical  Method. — The  location  of  the  neutral  axis  and  the  moment 
of  inertia  of  any  section  may  be  obtained  by  the  following  graphical 
method,   which  is  sufficiently  accurate   for  all   practical   purposes. 

"Example. — Locate  the  neutral  axi<:,  and  find  the  moment  of  inertia  of 
the  section  shown  at   (a),   Fig.   3. 

"Solution. — First,  draw  the  section,  either  full  size  or  to  any  scale, 
as  at  (a). 

"Second,  divide  this  section  by  horizontal  lines  into  strips  of  equal  or 
unequal  height;  find  the  area  in  square  inches  and  the  center  of  gravity 
of  each  strip;  since  the  strips  in  this  case  are  rectangles,  the  centers  of 
gravity  will  be  at  the  centers  of  the  strips,  through  which  points  dot  and 
dash   lines   have   been    drawn. 

"Third,  on  any  horizontal  line  lay  off,  from  left  to  right,  to  any  scale, 
distances  proportional  to  the  area  of  the  strips,  taking  them  in  order  from 
top  to  bottom  of  the  section.  This  horizontal  line  may  be  called  the  load 
or  area  line.  Thus,  at  (6),  the  distances  AB.  BC,  CD.  etc.,  are  measured 
to  a  scale  of,  say,  1/16  in.  to  1  sq.  in.  area,  and  represent  the  areas  of  the 
sections  P,  Q,  R,  etc.,  respectively,  in  (n). 
.  "Fourth,    from  the   ends   A   and   M  of  this   line,   draw   lines   inclined  45* 


to  it,  and  intersecting  at  a  point  N  called  the  pole.  Draw  lines  from 
N  to  points  B,  C,  D,  etc. 

"Fifth,  commencing  anywhere  on  a  horizontal  line  through  the  top  of 
the  section,  draw  the  line  1-2  parallel  with  the  45°  line  AN ;  from  the  inter- 
section of  this  line  with  one  through  the  center  of  gravity  of  slice  P, 
draw  2-i  parallel  to  BN ;  from  the  intersection  of  ^-j  with  the  horizontal 
line  passing  through  the  center  of  gravity  of  slice  Q,  draw  the  line  j-. 
parallel  to  CN.  Continue  in  this  manner,  drawing  the  remaining  lines 
4-5,  5-6,  etc.,   parallel,   respectively,  to  DN,  EN,  etc. 

"Sixth,  draw,  from  the  points  /  and  //  at  the  end  of  the  curve,  45° 
lines  intersecting  at  the  point  12,  through  which  draw  a  horizontal  line, 
cutting  the  section  as  shown  at  (a).  Fig.  3;  this  line  will  be  the  neutral 
axis   of   the    figure. 

"Seventh,  the  moment  of  inertia,  /,  may  be  found  by  multiplying  the 
area  in  square  inches  of  the  figure,  /,  12,  11,  10,  g,  8,  etc.,  by  the  entire 
area  of  the  section.  Thus,  if  in  this  case  the  area  of  the  former  is 
4.67  sq.  in.,  and  that  of  the  section  at  (o)  is  16.25  sq.  in.,  the  moment  of 
inertia  will  be  equal  to  16.25  sq.  in.  X  4.67  sq.  in.  =  75.88,  the  value 
of  /  for  this  section." 

Probably  the  quickest  method  for  finding  the  area  of  this 
section-lined     figure   would    be    by   the    use   of   the   planimeter, 
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.       :,  Fig.   5 — Section   of  Center  Girder  at  K,   Fig.  2.  ^  ^;  .  • 

which  should  of  course  be  set  to  the  same  scale  as  used  in 
laying  out  the  section  at  (a),  Fig.  3.  However,  the  common 
rule  for  finding  the  area  of  irregular  figures  might  also  be  used, 
but  in  obtaining  the  dimensions  necessary  for  determining  the 
area,  as  with  the  planimeter,  the  same  scale  should  be  adopted 
as  used  in  laying  out  the  section. 

The  dotted  curve  in  Fig.  2  is  the     '"   curve  plotted  from  the 
M  curve,  Fig.   1.     The  heavy  line  curve,  Fig.  2,  is  the  -7-,  or 

section  modulus,  curve  whose  ordinates  represent  the  —  of  the 
various  sections  as  found  above,  plotted  to  the  same  scale  as  the 
—  curve.  The  light  line  curves  /,  2,  3  and  4  represent  plottings 
for  the  various  combinations  of  sections;  the  first  of  these  is  the 
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Fig.    6— Section   at  L,   Corresponding  to   Curve   1,    Fig.   2. 

combination  of  a  single  cover-plate  and  single  angles ;  the  second, 
double  cover-plate  and  single  angles ;  the  third,  a  single  cover- 
plate  and  double  angles ;  and  the  fourth,  double  cover-plates  and 
double  angles.  The  intersection  of  curves  2,  3  and  4  with  the 
vertical  through  K  would  fall  below  that  shown,  and  likewise 
curves  /,  2,  3  would  intersect  ordinate  A^  at  points  above  that 
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sh'wn;  but,  inasmuch  as  the  added  plate  and  angles  will  begin 
SOI  lewhere  between  these  limits,  the  intersections  as  shown  are 
goi:d  enough.  These  limits  are  typical  for  the  average  car  of 
thi>  type,  the  only  condition  being,  that  the  -  curve  be  a  reason- 
ablo  amount  below  the  ~  curve,  which,  as  shown,  is  about  the 
usual  practice. 

•  Then,  beginning  at  the  minimum  section  which  is  12  in.  deep, 
Fi^.  4,  pass  along  the  first  curve  to  K  where  the  section  is  ISK 
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Fig.   7 — Section    at   I,,    Corresponding   to   Cuiwe  3,    Fig.   2.    .  ■  -^  ■ 

in.  deep.  Fig.  5.  At  this  point  curves  2,  3  and  4  begin.  It  will 
be  seen  that  we  can  continue  along  curve  1  to  L,  where  the  sec- 
tion is  17%  in.  deep.  Fig.  6,  witli  a  margin  of  safety  under  the  "Y 
curve.  Continuing  further  along  this  curve  would  cut  into  the 
-  ,  curve,   making   it   evident   that    some   reinforcement   will   be 

necessary;  and  as  curve  2  would  still  cut  the—-  curve,  Step 
down  to  curve  j's  intersection  with  L,  which  is  the  section  shown 
in  Fig.  7,  whose  depth  is  still  17^  in.,  but  it  has  the  added  inside 
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Fig.   8 — Section    at   .1/,   Corresponding   to   Curve  3,    Fig.  2. 

sn^de,  which  indicates  that  the  inside  bottom  flange  angles  begin, 
thtoretically,  at  this  point.  Then  follow  along  curve  S  to  M, 
wl  ere  we  come  as  close  to  the  '^  curve  as  we  dare,  with  the 
se  tion  which  is  21  in.  deep.  Fig.  8;  the  required  additional  rein- 
fo  cement  at  this  point  is  accomplished  by  stepping  down  to  curve 
■/.  where  the  section  is  as  shown  in  Fig.  9;  this  indicates  that 
til :  first  or  top  cover  plate  begins  theoretically  at  this  point. 
C  ntinue  along  curve  4  to  A'  where  the  section  is  25  in.  deep, 
F  ?.  10,  and  thence  to  O  where  the  section  is  28  in.  deep.  Fig.  11. 
A  this  point  the  maximum  section  begins  and  continues  a  uni- 
fcrm  section  to  the  corresponding  point  on  the  opposite  side  of 
"  .'  mid-span.  The  —  curve  is  now  complete ;  note  that  it  keeps 
^^  thin  a  safe  margin  below  the   ^  curve.     It  is  very  irregular 


because  the  girder  for  constructive  reasons  is  only  an  approxi- 
mation to  the  uniform  strength,  the  vertical  steps  being  caused 
by  the  sudden  addition  to  the  various  sections. 

In  designating  points  where  reinforcement  begins  as  theoret- 
ical, it  is  understood  that  sufficient  plate  and  angles  must  be  added 
beyond  these  points  to  relieve  the  continuous  portion  of  the 
flange  area  and  assure  the  distribution  of  the  stress. 

DEFLECTION   AT  ANY   POINT  ALONG  THE  BEAM. 

In  investigating  the  deflection  of  beams  of  uniform  section,  or 
where  R  and  /  are  constant,  it  will  be  apparent  that  the  area  of 
the  bending  moment  diagram  between  two  points  on  a  beam  is 
proportional  to  the  difference  in  inclination  between  the  tangents 
to  the  elastic  curve  at  these  two  points;  and  from  a  point  where 


V—r.- 


,0f. ^  ^^,^^      j,„„^^-__^^,..  ..-^^._  -^-..^_-.^ 


2aoo.o(mr 

T-^'Z73.Zrifi.)' 


^g.^^. 


zso.orm.r 


Fig.  9 — Section  at  M,  Corresponding  to  Curve  4,  Fig.  2.  '-      - 

the  tangent  to  the  elastic  curve  is  horizontal  to  any  other  point 
the  area  of  the  bending  moment  diagram  between  them  is  propor- 
tional to  the  actual  inclination  of  the  tangent  at  the  second  point ; 
taking  account,  of  course,  of  the  signs  of  the  areas.  Or  more 
generally  expressed,  the  same  kind  of  relation  exists  between 
the  bending  moment  diagram  and  the  elastic  curve  of  deflection, 
as  between  a  diagram  of  the  load  and  the  curve  of  moments. 
Then  taking  the  origin  of  moments  at  support  distance  /  from 
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-■  -  Fig.    10 — Center   Girder   Section   at   .V,    Fig.   2.       .    .   :     ' 

B  (Fig.  1),  the  inclination  of  the  tangent  to  the  elastic  curve  at 
B   is: 

:':•■■■;  ■'.-■■ '.x- ■;■;■.  -  '•■":  .     .  ■   A  Xt  '..;;-!■,.'         : 'v~- ■:■.:- 


Ell 
in  which  A   is  the  total  area  of  the  bending  moment  diagram 
between  span,  and  x,  is  the  distance  of  its  center  of  gravity  from 
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the  origin.  And  in  a  like  manner,  with  the  origin  at  B  the  in- 
clination of  the  tangent  to  the  elastic  curve  at  support  distance 
/  from   B   is:  v  •■•..'        .  . 

■;.:..  ....-  .;-.^.   .yv..;-;^^''^  O-x^f    •  ■■■o:v.:.;--  /-^.T^.^v';:- ;'r: 

--.',-•■-.,:   ,■-•  ■:■-■:.  pj^  .-,-    ■       -    •.;> 

With  the  convention  of  signs  as  established  A  is  negative  for  a 
beam  carrying  downward  loads  which  produce  bending  down- 
ward, or  which  produce  positive  downward  deflections;  hence, 
inclinations  downward  to  the  right  of  support  B  are  taken  as 
positive,  and  likewise  inclinations  downward  to  left  of  the  sup- 
port opposite  B  are  taken  as  negative.  V 

With  E  and  /  still  constant,  the  deflection  at  A'  or  any  point 
along  the  beam  between  span  is  ( Inclination  of  tangent  at  Z^  X 
x)    +      (Moment  about   origin   A'   of   the   area   of   the   bending 
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■;■;,:.   Fig.    11 — Center  Girder  Section   at  O,    Fig.   2. 

moment  diagram  between  A'  and  B,  divided  by  EI).  In  which  x 
is  the  distance  point  X  is  located  to  the  right  of  B.  The  second 
term  represents  the  perpendicular  displacement  of  the  beam  at  X 
from  the  tangent  to  the  elastic  curve  at  B,  remembering  that 
it  is  negative  for  loads  producing  bending  downward,  and  posi- 
tive for  loads  producing  bending  upward.  ,^      .■     .   .: 

■■■     '-■    ^  ''■  ^    '••'-"■'■-' :v■■^•..,  APPLICATION.   ■■■  '■■  ..•':''-.•-.■■ 

The   above    is    applicable   to   beams   of    variable    section,    or    where    E  only 

M 

•s  constant,  by  using  the  quantity    —  instead   of  M  throughout.     This  may 

be    accomplished    graphically    by    plotting,    as    in    Fig.    12,    values    of  —    at 

points   A,    B,    C,    D,   E,    F,    G,    H,    etc.,    on    the    beam    as    a    base    line,    thus 

producing  the  irregular  curved  y-  diagram,   whose  area   now  supplants  the 

bending  moment  diagram.     The  signs  here  are  the  same  as  for  the  bending 

moment   diagram;    also,    only   one-half   of   the   -j-  diagram    will   be    required 

(Fig.  12),  as  both  loading  and  values  of  /  are  symmetrical  about  the  center 
or  mid-span;  hence  the  point  of  maximum  deflection  is  at  the  center  and 
the  deflections  at  corresponding  points  about  the  center  are  evidently  the 
same. 

The  ordinates  A,  B,  C,  D,  E,  F,  C,  H,  etc.,  serve  to  divide  the  irregular 

—  diagram  into  small  parts  or  vertical  strips,  whose  areas  and  the  location 

of  the  center  of  gravity  for  each  part  is  a  simple  computation.    Fig.  12  shows 

Af 

the  areas  of  these  elementary  parts  of  the  -j  diagram,  and  distances  from 

mid-span  to  the  center  of  gravity  of  each  part  for  points  between  span, 
and   from   the    free  end   of  the   cantilever    for   the   overhang. 

Considering  the  deflection  at  the  points  between  span  for  the  present, 
take  origin  X  at  C  or  mid-span  and  figuring  from  C  to  B,  the  summation 
of  moments  ojE  areas  about  the  origin   C  equals: 


Distance 

'      Area. 

from  Origin  X. 

Moment. 

—     7,416 

.     .          4.50      ..,    , 

.    —      3i,i72 

—     7,353          •• 

;    v         13.48      v\  ".• 

—      99,118 

—     7,209       "  • 

•V          22.47       •■  ;    • 

—    161,986 

—     6.993 

31.46       .     '  •> 

—    219,910 

—  13,266      ;  " 

'■■,:      44.87   ■':y'' 

—  595,245 

—     3,141 

56.24 

—    176,650 

—  14,352      ■  ■ 

68.48     .-:     ; 

—    982,825 

—  18,648 

89.93      :•: 

•    —1,677,015 

—  23,232        ..■ 

.'c.      113.90           v;^ 

—2,646,125 

—  24,696 

-'•        137.13       ■.  .,     .^ 

—3,386,563 

—     5,148        ; 

153.90      :■,■■: 

—    792,277 

—        778.5 

:■■;  ■      160.50        ■::  ■■'■.' 

—    124,949 

-f      756      :; 

■•":,■     166.50    ':'■■"■.: 

+     125,874 

+     9,696       •;. 

.:■   .      175.17      ;,;:••■■ 

-1-1,698,448 

.    .    -;  ;        —121,780.5    -;;■■,.••;•.•.:      .,;■;:.-   ^i;    —9,071,713 
Inclination  of  tangent  to  the  elastic  curve  at  fi  is: 
Axf 243,561    X    180 


El  29,000,000   X   360 

the    right   of  B. 


—   14  min.  26  sec,  or  inclination  downward  to 


Deflection  at  X  or  any  point  along  the  beam  between  span  is:  (Inclina- 
tion of  tangent  at  fl   X  -r)    +   (Moment  about  origin  X  of  the  area  of  tlie 

J    diagram  between  X  and  B,  divided  by  £),  remembering  the  function  and 

signs  of  the  second  term  as  established  above;  also  note  that  the  tangent  at 
B   is  a  constant. 

The  shaded  portions  in  Fig.  13  represent  the  second  term.  Referring  to 
the  above  summation  of  moments  of  areas  about  C,  we  have  for  the  second 
term: 

—9,071,713   _         _,   . 
29  000  000  ~   —  '"■'  °^  perpendicular  displacement  of  the  beam 

at   C  from   the   tangent  to   the   elastic   curve   at  B.       -■   ,-■'■,■;■.•■.'■.•.-•■'  • 

For  the  first  term  of  above  formula,  we  have: 

180  in.  X  tan.  14  min.  26  sec.  —  .756  in.,  or  the  positive  downward  deflec- 
tion at  C  of  the  tangent  to  the  elastic  curve  at  B.    ■;:..■•■.     *    .:■.,•     .  .■ 

Then,  '  "      '■    '     •  ' 

.756  in.  -j-  ( — .313  in.)  =  .443  in.  downward  deflection  of  the  beam  at 
C,  which  is  ma.ximum   for  the  case  in  point. 

Origin  X  at  P;  summation  of  moments  of  areas  about  P  for  that  portion 
of  diagram   between  ordinates  P  and  B  is  as  follows:  ,     :'..,. 

Distance  "  '  ■ '  '  V '\i'V." 

■      ■'                Area.  from  Origin  X.                   Moment. 

.     :  —     3,141  2.24  —         7,036  "\    .■;'.•.  ■.■^.•' 

■:    ■■■•'•  —14,352  -•/.,'■'         14.48      V;'       •'  —    207,817  ^.  ■:■•■':-; 

:^  —18,648  ^•••■.         35.93     :'    ■     ::■  —    670,023  /-;;.....■• 

•-•.;•  —23,232  '';•;;■         59.90      i:.-'-'--:  —1.391,597  .    •.■^.•■■'; 

■  .  -  —24.696  ■y^::''[        83.13      ■.■:■-  —2,052,978  .'"'■"'':- 

:•              '  —     5,148  '      .'.        99.90        ;    .    '  —    514,285  'Z^''-.-.^. 

—      778.5  :::■;  '.",    106.50     :v  /;'    —    82,910       ■,:  '    .' 

-f         756  ;,   :-   ;      112.50  '        -f      85,050        :\/  .•  "^ 

;  ;'■  ;  ;.■     +  9,696     U:--^.--    121.17  _+i, 174,864     ;:":'•.;•.;>;; 

■'  C  ■''"■..•.■.-.•  ..-.    —3,666,732        ;-:'''■'.    .'r,' 


-3,666,732 


=  — .1264  in.,  perpendicular  displacement  of  the  beam  at  P 


29,000,000 
from  the  tangent  to  the   elastic  curve   at  B. 

•     Positive   downward   deflection   at   P   of   the   Ungent   to   the   elastic   curve 

at   B,    is:  :.■,■■'■:■      r  :  ^.■■^- -;:::'■  :■'■ 

126  in.    X    tan.    14  min.   26  sec.    —   .5291 

.5291  in.  4-  (—.1264  in.)  =  .4027 
beam  at  P,   or  the  cross  bearer  centers. 


in. 
in. 


downward    deflection    of    the 


Then    similarly: 

Origin  X  at  M ;  summation  of  moments  of  areas  = 

—698,537  „,,.    . 

=   — 0241   in         .,■■,•,    1   ..     ,-,  ■ 

29,000,000  -"-tt  in.  ^,   .     ,.•;..■,:.;•;•,;      ; 


-698,537.    - 


78  in.   X   tan.   14  min.  26  sec.  =   .32755  in.  %■    ,         '  .;  . 

.32755  in.  -f-  (—.0241  in.)  =  .30345  in.  downward  deflection  of  beam 
at  M,  or  the  point  where  the  cover  plate  begins. 

Origin  X  at  L;  summation  of  moments  of  areas  =  62,016.     •■.     /'      •'  U'.i. 
62.016  „„,_   .  •   ■'.   .'-..•■- 

29,000,000  =  ""-^^  '"•     i>.  .v-\:r  r;.,:.^  .,    ;.:.^v    :•.  :• 

54  in.   X   tan.   14  min.  26  sec.  =  .22676  in. 

.22676  in.  -f-  .00214  in.  =  .2289  in.  downward  deflection  of  the  beam 
at  L,  or  the  point  where  the  inside  angle  begins. 

It  will  be  noticed,  that  here  the  second  term  of  the  formula  has  changed 
sign,  this  taking  place  at  point  W,  where  the  second  term  would  be  zero; 
or  taking  origin  X  at  W,  the  summation  of  moments  of  areas  about  W  for 
that  portion  of  the  diagram  between  ordinates  W  and  B  is  zero. 

Origin  X  at  /;  summation  of  momemts  of  areas  =  161,286.  ' ',  •'..'.'-• 

161,286 


29,000,000 


=  .00556  in. 


•.\if:' 


.V'v:  ■:,;•"•.>•'•'■•••: 


.•'  ■    "  ■  '.•  I.T  ■■■  .'^. 
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—  .00398  in. 


.00240  in. 


.     21  in.   X  tan.  14  min.  26  sec.   =  .08819  in. 

.08819  in.  +  .00556  in.  =  .09375  in.  downward  deflection  of  the  beam 
at  /,  or  the  point  where  the  minimum  section  begins.  ^,-    >     .^ 

Origin  X  at  /;  summation  o£  moments  of  areas  =   115,420.  '''i,-!.. 
115,420  ___.,.  -.. 

29,000,000 

'■     XdVi  in.   X   tan.  14  min.  26  sec.   —  .06929  in.  '       '  '  '     !":  ' 

.06929  in.  +  .00398  in.  =  .07327  in.  downward  deflection  of  beam  at  /, 
t!ie  point  of  inflection;  or  the  point  where  the  bending  downward  changes 
to  bending  upward. 

Origin  X  at  H ;  summation   of  moments  of  areas   ^   69,520. 

69,520 
29,000,000 

12  in.   X   tan.  14  min.  26  sec.   =  .05039  in. 

.05039  in.  +  .00240  in.  =  .05279  in.  downward  deflection  of  beam  at  H. 
-■  The  deflection  at  any  point  on  the  overhanging  end  may  be  determined 
as  for  a  cantilever,  provided  the  deflection  due  to  the  inclination  of  the 
tangent  to  the  elastic  curve  at  the  support  be  added  (algebraically).  This 
is  done  by  taking  the  origin   at  the   point   in   question,   and  dividing  by  £, 

M 
the   summation   of  moments  of  areas  of  the  —  diagram  from  origin   up  to 

1 
the  support.      For  convenience,   the   negative   sign  is  attached  to  inclinations 

.1/ 
upward  to  the  left  of  the  support,  and  the  positive  sign  to  areas  of  the  — . 

diagram    which    produce    positive    downward    deflection    to    the    left    of    the 
support. 

Then,  for  deflection  at  the  extreme  end  of  the  overhang,  take  the  origin 
X  at  A   wlierc  the  summation  of  moments  of  areas  about  A  is:.   ;       .<  .'  ■ 


ubiild  have  been  sufficient,  of  course  adding  (algebraically)  the 
detlection  due  to  the  inclination  of  the  tangent  to  the  elastic  curve 
at  support;  but  for  applications  of  draft  gear  and  splicing,  the 


w lt*.S~ 

I  k 1*0.5'- 


Distance 

Area. 

from  Origin  X. 

Moment. 

13,248 

54.30 

719,366 

9.264 

.       42.40 

392,794 

5,904 

f:'..     ,,■:;    30.50            •    v: 

180,072 

3.120     ■ 

:■  ■.:■'■:.    18.83 

58,750 

912      :•: 

\'----:::-'     8.00             :   ..  ■ 

7,296 

1,358,278 
1  358  ^7S 
;.«*^„„'I„„   =   -047  in.   perpendicular  displacement  of  the  beam  at  A   from 
29,000,000  ... 

the  tangent   to   the   elastic  curve   at   B.  ■'■'■     "-■■■-'•        .■'"..■:  •: 

Negative    upward    deflection    at    A    of   the    tangent   to    the   elastic    curve 

«t  B  is: 

..    60  in.   X   tan.   14  min.  26  sec.   =  — .252  in. 
■     — .252  in.  +  .047  in.  =  — .205  in.  upward  deflection  of  beam  at  A. 

The  problem  as  stated,  assumed  a  uniform  section  from  the 
support  to  the  free  end  of  the  overhang.  In  this  case,  the  common 
formulas  (where  E  and  /  are  constant)  for  cantilever  deflections 


!  j  |< 137./3'- » 

'  •  Le- //XS' • 

!  U a9.S3'- » 

1  k tS.4S' — 

j        !     u — sie.sf'- — » 
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,      Hon  Sca/e  ■■-/'- W'  ¥eri^  Seek  -  l''  tOO  f       y.;-^  .  .".•  v  =   '  ;    : :'     ' 

>'-.;;,;       Fig.    12— .?i    Curve   for    Center   Girder.    -Vy/:/-       '    ' 

overhang  is   not   usually  a   uniform   section,  therefore  the  same 
method  was  used  for  overhang  as  for  points  between  span,    .j;  -.U; 
Fig.  13  shows  the  final  deflection  curve,  greatly  exaggerated,  and 
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Fig.   1»— Elastic  Curve  of  Deflection  for  Center  Girder. 
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on  which  is  indicated  the  constant  tangent  to  the  elastic  curve  at 
B.  Having  worked  out  the  deflections  for  several  points  along 
the  beam  it  is  evident  that  the  same  method  would  solve  for  any 
point  and  is  applicable  to  all  girders  or  beams  of  this  type,  its 
value  varying  directly  as  the  irregularity  of  loading  and  section. 
Usually  only  the  maximum  deflection  is  required,  when  it  will  be 
seen  how  short  and  very  easy  of  application  this  treatment  of  the 
question  is ;  therefore  I  believe  it  supplies  a  want  which  has  long 
been  felt  by  practical  car  men. 

All  of  the  above  is  based  on  the  theory  of  simple  bending  only, 
and  therefore  takes  no  account  of  the  deflection  due  to  shearing, 
which,  for  all  practical  purposes  is  negligible  anyhow,  in  com- 
parison with  that  caused  by  the  bending  moment.  Also,  it  is  as- 
sumed that  all  deflections  take  place  within  the  elastic  limit,  and 
are  very  small  compared  to  the  span. 


REAMER  FOR  BALL  JOINTS 


BY  CHARLES   MARKEL. 

A  reamer  is  used  for  refacing  the  ball  joints  of  injectors, 
boiler  checks  and  connections,  at  the  Clinton  shops  of  the 
Chicago  &  North  Western  which  is  noticeably  simple  and 
convenient.  The  illustration  shows  the  tools  and  also  an  ar- 
rangement whereby  the  standard  nut  is  used  for  centering 
the  reamer  and  for  feeding  it.     All  necessity  for  connecting 


o 


Sfondard  Connecfton 
Brass  Nc^s  n^ 


_.  —  — 


I    7*'     3*7*^ 

/OTh'd 


This  radius  fo  ■fiflnjecfor  Seof 


T 

I 

.1 


Reamers   for    Boiler   Check   Connection    Joints. 


up  a  guide  bar  or  feeding  mechanism  is  entirely  eliminated 
and  in  practice  it  is  simply  necessary  to  make  a  few  turns 
of  the  reamer  with  a  hand  wrench  to  face  ofif  the  seat.  This, 
of  course,  can  be  done  without  taking  down  the  piping  or 
parts.  These  reamers  are  comparatively  inexpensive  and 
are  valuable  time  savers.,        ,,,..  .,  ...^^  ,'.,,.  ■     -.. 


Suez  Canal  Traffic. — The  number  of  vessels  passing  through 
the  Suez  Canal  last  year  was  4,969,  and  the  receipts  of  the  canal 
amounted  to  134,010,000  francs  ($26,802,000).  The  dredging  of 
the  canal  to  a  depth  of  35  ft.  (4  ft.  deeper  than  the  former  level) 
has  been  almost  finished. 


MACHINING  PISTON  VALVE  PACKING 

-^•-  ■•••■'.•:■-■  RINGS     "^■.'■;::;':;.;;r'  ■■^■^■■.^•■■.•:' 


BY  C.  E.  PADDACH. 

The  finishing  of  piston  valve  packing  rings  is  accomplishe  : 
by  various  methods,  and  one  that  has  proved  to  be  satisfactory 
is  given  herewith.  The  ring  is  held  in  a  chuck,  as  shown  in  thi 
illustration.  The  clamps  have  two  set  screws  on  the  outsid, 
and  one  set  screw  in  a  projection  on  the  inside,  thus  holdin 
the  ring  without  distortion  due  to  eccentric  clamping.  Seven 
tools  are  used,  three  are  held  in  the  side  turret  head,  and  fmr 
in  the  vertical  turret  head.     The  side  head  contains  a  roughiii 
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Parting  Tools  for  Piston  Valve  Packing   Ring,   . 

tool,  a  finishing  tool  and  a  3^  in.  parting  tool.  The  vertical  heail 
contains  a  rough  facing  tool,  a  boring  tool,  a  narrow  facing; 
tool  and  a  ^  in.  parting  tool  bent  at  an  angle  of  90  deg.  The 
operations  of  roughing  and  finishing  the  ring  are  the  same  as  in 
any  of  the  other   methods. 

The  interesting  feature  of  this  method  is  in  cutting  off  the 
rings.  After  the  top  of  the  casting  is  faced  with  the  narrow 
facing  tool  in  the  vertical  tool  head,  the  Y^  in.  inside  parting 
tool  is  set  Yi  in.  minus  .002  in.  lower  than  the  finished  top  sur- 
face, as  shown  in  the  illustration.  This  allows  for  a  good  tit 
in  the  valve  body.  The  ]/%  in.  outside  parting  tool  is  then  placed 
in  position  %  in.  below  the  top  of  the  ring  and  is  set  back  3/l0 
in.  from  tlie  casting.  The  power  feeds  for  the  two  tools  are 
thrown  in  simultaneously.  This  will  give  the  required  13/32-in. 
niche  in  the  bottom  surface  of  the  ring. 

The  cutting  off  may  also  be  accomplished  by  allowing  the  in- 
side parting  tool  to  cut  in  3/16  in.  before  the  outside  parting  tool 


Machining  Piston  Valve  Rings. 

1^;  allowed  to  cut.  The  ^  in.  parting  tool  on  the  inside  is  rigid 
enough  to  prevent  any  irregularity  in  the  thickness  of  the  ring, 
which  is  usually  caused  by  hard  and  soft  spots  in  the  iron.  As 
the  two  tools  work  at  the  same  time,  a  considerable  saving  will 
result  in  the  time  taken  for  cutting  off  in  addition  to  not  having 
to  change  tools.  The  only  rough  edge  that  comes  on  the  ring 
when  using  this  method,  is  in  a  place  where  it  does  no  harm,  and 
no  further  finish  is  necessary. 


.      ";-■       4-  ' 


jThe   Conservation   of   Material 

j*  .    Awarded  the  First  Prize  in  the  Competition  on  Reclaiming  Scrap  Material.  •  ;•    i^ 

:t ."?   The   Methods   Described   Have    Resulted    in    a    Saving    of    about    30    Per  ;  .  \ 

V  ■ :';     Cent,  in  the  Material  Account  in   a  Group  of   Divisions  of   One   Railway..  . -:  ;- 

V;V:^^C-V;.:>-   ■   ■'■'  '    "  "'    '""     "  '  BY     ERNEST    CORDEAL,"    " "  ' ''  ^-'^'v   ■' /■■V'^'.^ '^;^ 

..■     ,;:.  ^  Bonus     Demonstrator,     Atchison,     Topeka     &     Santa     Fe.     La     Junta,     Col.      •..';.<:'.-•  ... 


■/.:'■  Much  has  been  and  is  being  done  along  the  line  of  reclaiming 
serviceable  material  from  scrap  piles,  and  it  is  not  the  intention 
ti)  decry  or  belittle  the  results  which  have  been  thus  accom- 
plished. However,  jf  materials  must  be  economized,  as  they  cer- 
tainly must,  and  more  at  the  present  time  than  ever  before,  why 
should  the  reclamation  not  take  place  before  the  serviceable  parts 
are  consigned  to  the  scrap  bins  instead  of  afterwards?  The 
-*' value  of  the  material  itself  is  of  great  importance;  the  expense 
of  handling  and  rehandling,  of  sorting  and  resorting  is  of  hardly 
less.  The  segregation  of  serviceable  material  from  that  which 
is  properly  scrap  is  an  operation  which  should  be  conducted 
with  intelligence  and  forethought ;  not  blindly  and  indiscrim- 
inately. Parts  may  be,  and  sometimes  are,  reclaimed  and  re- 
paired at  a  cost  in  e.xcess  of  the  price  of  new  material,  and  any 
system  devised  for  the  purpose  of  economizing  material  should 
be  supported  by  accurate  cost  records  of  manufacturing  and  re- 
pairing the  parts,  such  as  to  render  the  determination  of  what 
articles  warrant  repairs  and  what  do  not  a  matter  of  certainty 
rather  than  of  personal  opinion.  The  conservation  of  material 
sliould  not  be  handled  as  a  thing  apart  from  the  main  mechan- 
ical organization  but  as  an  integral  part,  equal  in  importance  to 
tlie  supervision  of  labor.  .■^'•:^*'  :  '     '  ■■'■  :^' r--:  '_ 

-  ,,  We  speak  of  reclaiming  serviceable  material  from  scrap,  and 
it  is  true  that  large  savings  have  been  effected  by  sorting  over 
parts  which  have  been  cast  aside  by  workmen  and  foremen  as 
no  longer  of  use,  but  with  the  proper  organization  in  shops,  en- 
gine houses  and  car  departments  serviceable  material  should 
never  reach  the  scrap  pile.  It  is  only  possible  to  educate  work- 
men within  a  limited  range  as  to  the  importance  of  conserving 
material,  and  we  should  no  more  expect  our  mechanics  without 
direction  to  exercise  proper  care  in  its  use  than  we  should  ex- 
pect to  operate  our  shops  without  the  supervision  of  foremen. 
Foremen  may  and  should  be  carefully  instructed  as  to  the  use 
of  materials,  and  intelligent,  carefully  directed  effort  on  their 
part  will  undoubtedly  net  large  returns  in  the  reduction  of  ma- 
terial charges.  The  paramount  duty  of  the  foremen,  however, 
lies  in  the  supervision  of  labor,  and  their  efficiency  in  this  line 
should  not  be  impaired  by  imposing  upon  them  too  many  addi- 
tional duties.  The  foreman's  first  thought  should  be  for  expe- 
dition and  qtiality  in  the  performance  of  the  work,  and  he  may 
at  times  condemn  certain  parts  (which  parts  may  be  easily  and 
inexpensively  placed  in  serviceable  condition)  in  order  to  avoid 
delays,  or  to  improve  the  quality  of  repairs. 

In  considering  the  material  proposition,  it  would  be  well  first 
to  determine  where  the  principal  waste  occurs.  This  is  in  the 
failure  to  properly  dispose  of  parts  when  shipping;  lack  of  judg- 
nient  in  ordering  new  parts ;  waste  of  small  parts  by  workmen 
in  erecting;  lack  of  intelligent  supervision  in  the  disposal  of 
parts  removed  and  not  replaced ;  inefficiency  of  the  store  de- 
partment in  furnishing  the  proper  parts  at  proper  times. 

Very  often  when  engines  or  cars  are  being  stripped  prepara- 
tory to  making  repairs,  little  or  no  attention  is  given  to  the  ma- 
terial removed  and  its  condition.  If  material  charges  are  to  be 
1  laintained  at  a  minimum,  this  is  the  point  where  a  strict  super- 
\ision  should  be  initially  applied.  Whether  it  be  foreman,  in- 
spector or  material  supervisor,  there  should  be  some  one  in 
'harge  of  the  stripping  who  is  thoroughly  conversant  with  the 
material.     He  should  not  allow  parts  to  be  removed  and  thrown 


in  a  heterogeneous  heap  to  be  sorted  out  later,  as  this  is  a  prac- 
tice which  not  only  causes  the  loss  of  parts  but  often  breaks, 
bends  or  otherwise  damages  material  so  as  to  render  it  unfit 
for  use,  or  at  least  makes  for  additional  labor  in  its  repair. 
The  time  the  parts  are  removed  is  the  time  to  determine  whether 
or  not  they  have  served  their  full  term  of  usefulness,  and  not 
after  they  have  been  hauled  to  the  scrap  bins.  The  man  in 
charge  should  inspect  each  part  as  removed  to  determine ;  first, 
whether  it  can  be  repaired  and  replaced  without  delay  or  ex- 
cessive labor;  second,  whether  it  may  be  of  use  at  a  subsequent 
time  although  inexpedient  to  replace  in  its  former  position; 
third,  whether  it  is  of  no  further  use  or  would  require  repairs 
out  of  proportion  to  its  value. 

In  the  first  case  the  part  should  be  immcdiatel}-  transferred  to 
the  department  where  the  repairs  are  to  be  made,  or  if  no  re- 
pairs are  necessary,  it  should  be  stored  in  a  properly  provided 
place  to  await  the  time  it  is  required.  In  the  second  case,  it 
should  be  turned  over  to  the  proper  department  to  receive  the 
necessary  repairs,  after  which  it  should  be  returned  to  the  store 
department  and  proper  credit  allowed.  In  the  third  case,  the 
proper  place  for  the  part  is  in  the  scrap  bins,  .'\fter  the  engine 
or  car  is  stripped  and  the  material  properly  di.'.tributed  it  is  an 
easy  matter  to  determine  exactly  what  new  parts  will  be  required 
and  then  and  not  until  then  .'^hould  new  material  be  rcfjuisitioned 
from  the  store  liousc.  This  does  not  mean,  howver,  that  parts 
which  are  known  to  be  defective  previous  to  the  shopping  of  the 
engine,  or  car,  may  not  he  drawn  and  machined  ready  for  im- 
mediate application,  nor  that  a  small  stock  of  finished  parts 
should  not  be  kept  on  hand,  hut  it  does  preclude  the  possibility 
of  new  parts  heitig  ordered  to  replace  old  parts  which  are  still 
serviceable. 

The  waste  by  workmen  of  small  parts,  such  as  nuts,  bolts, 
pins,  washers,  fittings,  etc..  is  undoubtedly  the  source  of  a  con- 
siderable loss  in  many  shops.  For  instance,  a  workman  will 
draw  a  dozen  nuts,  and,  having  used  three  or  four,  allow  the 
remainder  to  lie  in  the  pit  or  on  the  floor  where  they  will  be 
lost  or  will  find  their  way  to  the  scrap  bins.  The  education  of 
individual  workmen  in  habits  of  economy  will,  in  a  shop  with 
a  comparati\ely  steady  force,  accomplish  much  toward  the  elim- 
ination of  such  waste.  In  a  shop  with  a  constantly  changing 
force  little  can  be  done  along  this  line,  and  in  such  cases  the 
minimization  of  such  losses  devolves  upon  the  foremen.  Re- 
quisitions for  small  parts  should  not  be  indiscriminately  issued 
on  the  request  of  workmen,  but  the  foreman  should  know  approx- 
imately what  quantities  are  needed  and  order  accordingly. 

After  the  repairs  on  an  engine,  or  car,  have  been  completed 
there  is  always  more  or  less  material  left  over,  some  of  which 
may  be  still  serviceable,  and  these  parts  should  be  carefully 
checked  over,  the  good  being  returned  to  stock,  and  the  scrap 
disposed  of  in  the  regular  manner.  Careful  supervision  of  the 
above  three  items  will  keep  the  amount  of  material  so  left  over 
at  a  minimum,  and  under  ideal  conditions  there  will  be  none 
at  all. 

It  often  happens  that  an  inefficient  store  department  or  lack 
of  co-operation  between  the  stores  and  the  mechanical  depart- 
ments will  cause  waste  of  material.  The  store  department  fail- 
ing to  have  on  hand  proper  material  is  a  frequent  source  of 
embarrassment,   as   this   condition   incurs   delays   or   necessitates 
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on  whicli  is  iinlic;iti-(l  tlic  con-t;iiit  taiijii'Ht  ii>  tlu'  clastic  curve  at 
B.  Jlavini;  worked  I'Ut  the  (lcnccii»>n>  iHr  >c\cial  in'iiits  almin 
tlie  bi-am  it  is  cyitlciit  tliat  the  >anie  uicUiinl  uduIiI  s"1\c  fur  any 
point  and  i>  ai>i>Iicalilc  (■'  all  girders  or  heaius  xi  this  t.\iic.  its 
value  varyinij  ilireotlv  a>  the  irreutdarity  oi  luadiiiiL;  and  section. 
Usually  ..nly  the  niaKinnnn  dedectioii  is  rei|uired.  when  it  will  he 
seen  how  >li<.rt  ami  vef\  easy  ni  aiiidiealioii  lliis  ireainicni  hi  the 
question  is:  thorelorc  1  hi-lievi-  it  supplies  a  want  ullii'll  lias  I'Mli; 
been  t'elt  hy  pnictioal  car  men. 

All  ot  the  above  is  Ijasvd  on  the  tlunrx  oi'  simple  licndin.u  onl\, 
ami  tlicretore  .take-  no  account  of  tlu-  dcdictioii  .hu-  to  >licarinii, 
wliich,  for  all  practical  purjiose-  is  nc.nli.^ililc  an\li...\v,  in  com- 
parison with  that  caused  hy  the  hendinii  moment.  Also,  it  is  as- 
sitnied  that  .'dl  deflection-  take  place  within  the  cla-iic  limit,  .md 
are  very  small  comii.'ind  to  the  si^an. 


RKAMRK  FOR   HA  I, I.   JOINTS 


L.  .  ■  .        in  ciiAKi.is  \i  \i<ki:i.. 

•  A  reamer  i-  u>ed  for  refacin-..;  the  ball  joint.-  of  injectors. 
boiler  checks  and  conmctions.  at  the  t'linton  shop-  of  the 
Chica.ilo  (\:  Xc.rth  \\  e-tern  which  is  noticeably  simple  and 
convenient.  The  illustration  shows  the  tool-  and  alscj  an  ar- 
ran.Lremeni  whereb.v  the  -tamlard  nut  is  n-cil  for  ciuiterinu 
the   reamer  and   for   feeflin-..;-  it.       \11   nect'--it\    for  coniiectiiv-:' 
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Reamers   for    Boiler    Clieck    Connection    Joints. 

up  a  1,'uide  bar  or  iVedinir  inechaiii-in  is  entirely  elinnnatel 
and  in  practice  it  is  simi)h-  neces-ary  to  make  a  lew  turn- 
of  the  reamer  \vhU  a  haifd  wrench  to  face  otV  the  -eat.  'I'hi-, 
of  course,  can  be  tbme  without  takiiiLT  down  the  piping;  or 
part!*..  'i"Jie-e  reatners  are  coniparati\'el\'  iiK\i)ensi\  e  and 
are  valuable  time  savers. 


MACHINING  PISTON  \  AIA  K  PACKING 

RINGS 

UV    C.  K.  PADDACH. 

I  he  fmi-hitii;  of  |iivton  \.d\e  packing  rill;.^-  i-  ,icconipli-h' 
bv  various  methiids.  and  oiie  ih.it  ha-  pro\  ed  to  he  satistacti 
is  ijiven  licrcw  itli.  i'bc  riny  is  held  in  a  chnck.  as  sIloWIl  in  li 
ilbistr.ition.  Tbc  clamps  ha\  e  two  >et  screws  on  the  outsi' 
and  one  set  screw  in  a  projection  on  the  inside,  tlm-  holdii 
the  rins;  without  dist<^rtiou  <luc  to  eccentric  clampin;.:.  .^e\( 
tools  are  Ui<<:i\,  three  are  held  in  the  side  turret  head,  and  \"- 
in  the  vertical  turret  head.      The  side  head  contains  a  rouubii 
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Parting  Tools  for  Piston   Vnlve   Packing   Ring. 

to..l.  a  tini-hini;  tool  and  a   '  .■<  in.  jjartin.::  tool.  -  1  he  \iitical  he.; 
^oiit.iins    .1    rotiyh    facin.L;    p  ol.    a    liorinv;    ti'ol.    a    n.irrow     faci: 
tool   anil  a    \s   in.   ii.irtin,!.;   io,il   lutn   at    an   .mule  of  ')()  dct;.      I '. 
o]ier.ition-  o|    ro^I^Ilint■    anil    rmishiiiL;   tiie   rinu   ,iie   the   S.nnie   as   i; 
an>    of    the   other    methods. 

rile    iutere-tinv;    feature    oi"    tliis    method    is    in    cuttiuii    off    i'- 
riliys.      .\fler    llie    top   of    the    casting   is    faced    with    the    narrow, 
lacini:    tool    in    the    vertical    too]    luad.    the    -.s    in.    in-ide    p.inii. 
tool  is   -et    "s  in.   ndmis  .()0i  in.   lowir  than  the  linisiied   top  su; 
face,   as    shown    in    the    illustr.ition.      'ibis    .dlows    t<ir    a    yood 
in  the  \al\c  1mii1\.      The   's  in.  oiU-ide  p.artiuL:  tool  is  then  placi 
in  position   ''s   in.  below    thi'  top  of  the  rin.u  and   is  -et   back  ,^   b 
in.    from    the    ca-tini;.       The    power    fieils    for    ilie    two    tools    .ir< 
thrown   iti   simultaneon-l>.       ibis   will  ,yi\e   iIh-   reiiuired   13/32  ii 
niclu-   in   the   bottom    -nrf.ice   of  the   riui;. 

1  he   .intiiiM   otT   niay   also  be  accomplished.  b\    allowini;   the   in 
-ide  pariinu  I'l   I  i"  .-in   in  ,VW)  in    bef.'re  lb.    oul-ide  p.artiuL'  to^ 


St-'K2  C\.\.\i.  Tk-vm  ic. — The  number  of  vessels  passitig  throu.i-h 
the  .'^uez  Canal  la-t  \ear  was  4.'>60,  and  the  receipts  of  the  canal 
amounted  P.  I34.010.()(X)  francs  ( j:2b,S02.0(X»».  The  dre<It;ini,^  of 
the  canal  to  a  dejuh  of  35  ft.  i4  ft.  deeper  than  the  former  level) 
has  been  almost  lini-heil.      ,  ■  ■     . 


Machining  Piston  Valve  Rings.  \      '  V 

)•  allowed  to  cut.  The  ■;<<  iu-  partin.n  tool  on  the  inside,  is  rii»id 
enon,!.:h  to  in-event  any  irre.irularity  in  the  thickness  of  the  rini,'. 
which  is  usually  caused  by  hard  and  soft  spt)ts  in  the  iron.  .\- 
the  two  tools  wdrk  at  the  same  time,  a  cousider.able  saviu.ijf  will 
result  in  the  time  taken  for  cutting  ofT  in  addition  to  not  havini: 
to  chani;e  tools.  I  he  only  rouHli  cdpe  that  comes  on  the  rin;.: 
when  iisinji  thi-  method,  is  in  a  place  where  it  docs  no  harm,  and 
no  further  rmish  is  necessarv.  . 
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The   Conservation   of   Material 

Awarded  the  First  Prize  in  the  Competition  on  Reclaiming  Scrap  Nfaterial.     ' 
/         The    Methods    Described    Have    Resuhed    in    a    Savinj*    of    about    30    Per 
'       Cent,  in  the  Material  Account    in    a   Group  of    Divisions   of    One    Railway. 


;  BY     FRNEST     CORDI-AK, 

Bonus     Demonstrator,     Atchisiun,     Topeka     A     Santa 
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Miuli  \uiy  livon  ;m<l  is  luiiii;  ilmu-  alnny  the  line  <>t  rcclainiiiif!: 
^  :  \  ici'.'iblc  in;itvri;il  from  mt;i]i  piks.  .ind  it  is  imi  ilu-  intention 
I  (k'cry  or  lulittk'  tlic  results  uliirli  have  heeii  tints  aceom- 
]i  '>lu(l.  llo\\e\er.  if  materials  mtist  lie  eeouomi/cd,  as  tliey  cer- 
1  inly  must.  :iii(l  more  ;it  the  pieseni  timi'  tli.aii  ever  before,  wliy 
.-iiould  tlic  reel.-imation  not  taki'  place  hefore  the  servieealile  p;ins 
;ire  consi.nued  to  the  scr.ip  bins  instead  of  afterw.irds  ?  lite 
\  line  of  the  m.iteri.ll  itself  is  of  .ure.it  iniportanee  ;  the  exjieiise 
<  !  liaiidliii,y  and  rehandlin;.;.  of  s^Mtini;  ;ind  resortiii^  is  of  lianlly 
lr~s.  The  si.yrijiation  <if  ser\  iei.ihle  m.iterial  from  that  wliicli 
Is  pfojierly  ser.ip  is  an  oper.ilion  which  shotild  he  conducted 
\',ilh  intelligence  .nid  foreihon^hi  :  not  lilindly  .-md  indiscrim- 
i.i.itely.  {'arts  ni.iy  he.  and  sometiims  .in-,  reclaimed  and  re- 
p.ure<l  at  a  cost  in  excess  of  the  jirice  of  new  material,  .and  any 
s>steni  dexised  for  the  purpose  of  ecuni)jnizin.n  material  shotikl 
•■.lie  snpportecl  I)\    .ucnrate  cost   ricords  of  in.nntif.ictnriiiti  and  re- 

,  I'.iirini;  tl'e  p.irts.  sttch  .as  to  roiider  the  (k'lcniiiiiation  of  what 
■  ulick's  w.irr.int  rei);iirs  and  what  <lo  not  ;i  m.atter  of  certainty 
rallu't"  lli.in  ol  pirsonil  ojiinion,  I  he  conser\  alion  of  material 
siiotild  not  ]>(■  liandleil  .is  .1  thins;  a]>arl  from  the  main  mech.ati- 
I.  al  orti.ini/.aiioti  Imt  .is  .in  inlei;ral  i)art»  eipt;il  in  im|M)rianco  to 
tiie  siijierv  ision  of  labor.  '        '■  ■- 

\\\  s):i,.ik  of  reel.iimin.u  si'r\  ice.iMe  tn.iteri.tl  from  sOrap,  and 
il  is  Irtte  tli.it  larize  savinjis  h;i\e  been  eifected  by  s<irtint^  over 
parts  wltich  lia\e  been  cist  .aside  by  workmen  aird  foremen  as 
I...  longer  of  use.  btit  with  the  proper  ors^aiii/ation  in  shops,  en- 
"^iiie  hoiises  ;ind  car  departments  serviceable  matori.il  should 
ii'.ver   ri'.icli   the  si  r.t])  iiile.     It   is  I'idy  possible  to  e<liicatc  work- 

,    i::<  n   within  .i  lin'ited   r;ini;e  .1-  to  tlie  imi>ortanc.e  of  oottse'rvinij 

njalerial.  and   we  should  no  more  expect  ,o_urinoclianics  witlioiit 

•   <!'reiiton   to   exercise   projier   cAVi.-   in   its  Use  titan   \v.c   shonhl  ex- 

1'  ct   to   I  )Hr.'it(    i>ur   ^hops   without    the   supervision  of   foremen. 

1    'remen    may   .and   should   bi    c.irifnltv   instructed   as  to  the   use 

I'     inatirials.    .and    intelli.uent.    carefiillx    directed    effort    on    their 

F'  rt   will  undoubtedly  mt   l.iri-e  ntiirns  in  the  ■re<lncli(.>n  <»f  m.a- 

ti  rial   cli,iri:es.     The   p.iramouiit    dnty   of  the   foremen,  however. 

.  1'  s  in  tile  supervision  of  l.ibor.  .md  their  eflicieiicy  in  this  line 

s'.onki  iioi   l)e  impaired  by  im))osin,t;  upon  them  too  ni.iny  addi- 

,  t-'iial   duties.      I'lie   foreni.m's  first   thottiiht   should  be   for  expe- 

■.  <.■  tioii  and  <piaHt>    in  the  iierfonn.ince  of  the  work,  and  he  tnay 

:i;  times  cjiiidemn  cert.iin  p.irts   <  which  i>arts  may  he  easily  and 

lM-x])ensively   pl.ice<l   in   -ervice.ible  condition)    in  order  to  avoid 

'     ti.  l.'iys.  c^r  to   imiiro\t>  the  cpiality  of  rep.airs. 

> . ■  Jn  considering  the  m.'iterial  proposition,  it  wonkl  be  well  first 
t"  determine  where  the  princi|i;il  w.asle  occurs.  This  is  in  the 
i  iltire  to  propi  rly  disjiose  of  p.irts  when  shippins ;  lack  of  in<lsj- 
II  ent  in  ordi  riiii.;  new  p.irt- :  w.aste  of  small  parts  by  workmen 
i'  erect  iiiii :  lack  of  intellii-ent  siii)ervision  in  the  disposal  of 
]  ;rts  remoxtd  and  not  repl.iced :  inelTicieiicy  of  the  store  ile- 
I   rtnient    in    furnishing  the  proper  ]>arts  at  pro])er  times.      : 

, .,  \'ery  often  when  ensiines  or  cars  are  bcinp;  stripped  prepara- 
tory to  makiiit;  rei)airs.  little  or  no  .attention  is  ffiven  to  the  ma- 
trial  removed   and  its  condition.      If  material   char.^es  are   to  be 

..   '  taintaincd  at  a  minimimi.  this  is  the  point  where  a  strict  sni)er- 

•ision    should    be   initially    applied.      Whether   it   be    foreman,   in- 

'•ectnr   or   material    supervisor,   there   should    he    some    one    in 

iiiir^e  of  the   striiipint;   who  is   thoroughly  conversant    with  the 

laterial.     lie  should  not  allow   parts  to  be  removed  and  thrown 


ill  a  ]ietero|.:elicons  Jieaii  to  be  Sone<l  out  Kiter.  .;is  this  is  a  prac- 
tice which  Hot  only  causes  the  loss  of  parl>  but  often  breaks, 
bends  ur  otherwise  dama.yes  m.iterial  so  as  to  render  il  nnhl 
for  use.  .ir  at  least  makes  f >  .r  .addilronal  lalxvr  in  it«;  rv^Kiir. 
The  time  the  p.irts  are  reiiiox^d  is  the  time  to  ilotermiiic  whether 
or  not  tiiey  have  served  their  full  term  of  ti-efulness.  and  not 
.after  they  have  been  It.auled  lo  the  svTa])  bjn>.  The  man  in 
char.ue  should  inspect  each  iiari  .-.^  reiixtvod  ttv  tK'termriic;  first, 
whether  it  can  be  rep.iired  and  repj.uxvl  without  (klay  or  ex- 
cessive l.abor^;  .secoii<l.  whetlur  it  ni.ty  be  of  n>e  ;il  a  subse-<}UeiU 
time  .althoiijih  inexpe<lient  to  rei^laci-  in  its  thinner  position; 
third,  wlietber  it  is  of  n. .  further  u»e  or  vv'-uhI  reipvire  repairs 
out  of  proportion  ;to  its  v.alue.  ■  r 

III  ilulirst  case  the  p.trt  shoukl  1k'  nDinedi.itelv  tran>.f(  rrcd  to 
the  department  where  the  reii.iirs  are  to  liv  mitdt'.  or  if  no  rc- 
|i.iirs  are  iiece.ss.irv.  it  sbi'tiM  In  stori<l  In  n  propi-rK  providenl 
])t.ice  to  .iw.art/the  time  il  is  r<i|nir,e'l.  In  the  second  ea»c.  it 
should  ife  ttiriied  ov<  r  !  •  !lu  iiro])ef  <lepariiueut  to  receive  the 
necessary  repairs,  after  ^vliich  il  should  W  Teltinied  to  ihe  Store 
<lepartnu-nt  and  firojier  credit  .tllowed.  In  tik  third  case,  llie 
I'l-oper  place  for  the  p;irv  i-  in  tia-  scr.tp  bins.  After  the  <uf;in<' 
Or  ear  is  stripjied  .md  ilu  ni.ili  rial  properiy  di-trihnt('«l  it- is  a»T 
easv  matter  to  <leterniiHe  ex.ictl\  What  luvv  jiarts  will  be.  re<jtiire<i- 
and  then  and  Hot  initil  ilun  --lio^dd  tievv  ni.'itefial  be  r<-'|iiisiti>.'n<<.l 
from  the  store  house.  I  iii-  d..es  ra'-l  rnian.  howWr,  tliat  parts 
which  are  known  lo  b<  .Kt't.tive  privjons  to  the  •.hoppiiiiiV  ,,{  fj^^. 
eiii;im-.  .1  r  car.  niay  1101  1»  dinvn  rir<j  inachitie'j  ready  .{or  ini- 
niediaie  apfili.catioH.  ii..]-  tb.ii  .1  -mall  -t'lck  of  liriisherl  parts 
sh'.i.iibj  ii« 't ,  II'  ki'pl  '  ■!!  b.nii!.  l.ni  it  ,i!i.ie.»  firee1n<k'  the  jiossiliility 
of  ntvv  p.arls  I'ein.u  . .rd,  red  •,..  r<  place  I'ld  Jharis  Wiiich  'ar-e  still 
sel'v  iceabk:.  . 

'1  hewaste  bv"  vvorkitu  n  ■  f  -uuill-  p.iri.s.  -ucll  a^  nuts.  lioUs. 
[litis.  vv.tsh.i'rs,iittii'.i;s.  iic.  i«  niHlou'niedK  tiie  source  <.f  a  co.n- 
sidif.'itile.  lo-s  ilTiiiany  r-Iiop-.  l.-r  iustanee;.  a  vvorl^ntan  will 
tlravv  a  Jo/enWuits..  and.  Iiaviii;^;.  ;!-(.;il  tH-?ev:or  foKr.^.jiHow  jho; 
renianider  to  he  in  the  pit  ^r  on  thv  ll'>or- Adhere  thiy will  be 
lost  or  will  luid  1  heir  way  'o  '.In-  >cra|!i  1>ins.^  The  i-diicatioii;  of 
iiKlividuril  wV.rkmen  in  li.'tbits  of  eeoijoii-.y  v\-i{l,  iii  Tr  slii^p  witli 
.a  coinparati\t.iy'stiu<ly  force.  a<ioaip]ish  miich  l"vv.'iril  the  elim- 
inaiiott  of  siicli  .vv.iste.  In  a  sli  p  w  it1i  a  o>nstaiu!y;- ehatiyinji; 
I'orce  little  can  be  "lone  aion.^  this  line,  .and'  in  ;>uvh  e;is.c>  the 
liiiiti;i.ii/atioit  iif  such  l"-si-s  devol^-.s  npJn  the  f-.nnii-n..  Ke- 
fjiiisilions  for  suuill.  iiarl-  shoukl  not  In-  irnU^ejiniinately  is^ned 
on  the  feipie^t  of  workmen,  but  tlu  foreman  >ho«kTknovv  apjir'X- 
im.atelv    what  ([iiantitics  are  iieedi  d  and  or<]er  accordinsily. 

After  the  repairs  on  an  eiiiiiiu.  or  v-ar. ;ha\e  ]>een  completed 
there  is  always  more  or  ks-  material  left  over.  So:ne  of  whi\'h 
m.iy  be  still  service.il lie.  ami  ihe-e  i>arts  slionhl  lie  cari-fnlly 
checked  over,  the  iiood  In  iiv..;  returned  to  st^vk,  and  live  scr.a|< 
<Iisi>ose<r<.>f  in  the  rei;ular  maniKf.  fart-ful  supervision  «ii  the 
aluive  three  iteni^s  will  k' ep  the  antount  of  tn.nterial  so  left -«iver 
,it    a   iilinimum.   and   tmder    ideal    condititiiis   tliere   will  lie   iioiK' 

at  all.-  ^"'  y--\;'y'"  '."\- 

It   often   happins   tli.ii    .111    ineUicient    store vUei>aTlracirt   or  lack; 
of  CO  ojieratioii  between  the   stores  and   the   mechanical   depart- 
ments will  cause  waste  of  m.iterial.      The  store  dei».irtinent  fail- 
in*;   to   have  on  hand    jiropir    m.iterial   is   a  fre^wont    source  oT 
emb.irrassment.    as    ihi-    condition    incurs    delays    or    necessitates 
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the  manufacturing  of  parts  at  high  cost.  Tlie  mechanical  de- 
partment should  keep  tlie  store  departmciit  iiifoniied  well  in 
advance  of  demand,  as  to  the  quantity  and  quality  of  material 
needed.  The  store  department  so  informed  should  see  that 
parts  arc  on  hand  when  needed,  at  tlie  same  time  exercising 
caution  to  prevent  an  over  supply  being  carried. 
;  As  to  whether  or  not  special  men  are  required  to  effect  ma- 
terial economies  depends  entirely  on  conditions.  In  a  small 
shop,  not  overburdened  with  work,  the  extra  expense  of  a  special 
material  man  should  be  unnecessary.  In  a  large  shop  where 
the  burden  of  supervision  is  heavy  a  material  supervisor  should 
be  an  important  member  of  the  controlling  force.  Whatever 
plan  is  employed  at  individual  points,  whether  the  handling  of 
material  is  delegated  to  the  regular  force  or  to  a  special  man, 
there  should  be  at  the  head  of  the  division,  or  system,  one  man 
who  makes  the  study  of  material  eflicicncy  his  business,  and 
who  has  at  his  command  accurate  data  for  the  comparison  of 
the  performance  of  different  divisions  or  points,  and  who  pos- 
sesses tiie  personality  and  energy  to  keep  the  whole  organization 
keyed  up  to  the  proper  economic  i)itch. 

So  far  our  consideration  of  the  material  problem  has  been 
directed  mainly  to  the  shops  and  larger  points  where  repairs 
are  made.  Before  concluding,  however,  something  should  be 
sai<l  concerning  the  small  engine  houses  and  repair  yards.  It 
will  be  found  that  the  proportionate  waste  of  material  at  the 
smaller  points  is  greater  than  at  the  large  points  and  excusably 
so.  as  they  are  not  equipped  with  the  facilities  for  making  ex- 
tensive repairs,  and  must  perforce  apply  new  parts  which  at 
a   larger   point   would  be   repaired   and   replaced. 

To  minimize  such  wastes,  foremen  at  minor  repair  points 
siK'uld  lie  carefully  instructed  as  tri  what  parts  may  l)e  made 
serviceable  without  excessive  cost,  and  such  ))arts  when  re- 
moved should,  instead  of  being  relegated  to  the  scrap,  be  shipped 
to  the  main  siiops  to  be  repaired  and  returned  to  stock.  It  will 
also  pay  to  have  a  general  or  division  material  man  make  a 
periodical  inspection  of  tlie  strap  bins  at  outlying  points  to  sec 
that  the  local  foremen  are  exercising  prr)pcr  sui)ervision  over 
this  item,  and  to  further  instruct  them  in  the  line  of  what  ma- 
terial should  be  saved.  The  methods  of  conserving  material 
which  have  lieen  suggested  are  not  untried  theories,  but  have 
been  given  a  thorough  demonstration  effecting  a  net  saving  of 
about  30  per  cent,  in  the  material  account  on  a  gmup  of  divisiims. 

LOCOMOTIVE  SHOP  KINKS 


BY  CHARLES  M.ARKEI.. 
•    ':•  Shop  Foreman.  Chicago  &  North  Western.  Clinton.  Iowa. 

''   •    •         ■        TRUCK    FOR    TR.\NSPORTI.\G    TENDER    WHEELS.  " 
The  truck  sbf.wn  in  Fig.  1  is  used  for  carting  tender  or  engine 
truck  wheels.     The  wheel  is  carried,  as  shown,  by  the  2' 4  in.  x 


\4,U.z'St./wf/   . 
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1 — Truck    for    Carrying    Tender    Wheels. 


Yi  in.  iron  framework  and  is  held  from  falling  by  the  y%  in.  chain 
and  clamp.  The  wheels  are  24  in.  in  diameter  and  are  located 
21  in.  apart.  The  handle  is  7  ft.  long  and  is  made  of  oak,  3  in. 
thick  X  6  in.  wide,  provided  with  1  in.  x  '4  in.  braces.  When 
loading  the  truck  the  handle  is  raised  until  the  lower  end  of 
the  frame  rests  on  the  ground  and  the  wheel,  which  is  lying  flat 


on  the  ground,  is  lifted  so  that  the  flange  fits  into  the  frame,  ? 
shown.    With  a  fairly  good  floor  this  truck  will  save  considerabi  ■ 
time   and  will   be   found   safer   than   rolling  and   balancing  tl; ; 
wheels  around  the  shop,  as  is  often  done.       ■.■-',  .;".".'•>.■ 

PORTABLE    S.VXD    BLAST    APPAR.\TUS. 

The   portable  sand   blasting  apparatus,   shown   in   Fig.  2,   ha, 
been  found  convenient  for  use  out  of  doors,  when  sanding  tender-, 
tank  cars,  etc.     It  consists  of  a  tank  36  in.  high  and  26  in.  i  1 
diameter,  in  which  the  sand  is  contained.     The  air  hose  is  cor 
nected  as  indicated  and  air  is  delivered  on   top  of  the  sand  \\\ 


Fig.  2 — Portable  Sand   Blast  Apparatus. 

the  tank  as  well  as  into  a  nozzle  which  leads  from  the  bottom 
of  the  tank.  When  the  tank  is  in  use  the  two  legs  AA  are  let 
down  until  they  rest  on  the  ground  and  are  then  fastened  in 
place  by  pins.  The  sand  tank  shown  above  the  main  tank  contains 
an  extra  quality  of  sand,  which,  when  the  sand  is  exhausted  from 
the  main  tank,  may  be  allowed  to  flow  into  it  through  the  3  in. 
stop  cock  shown,  the  air  being  first  exhausted  from  the  inain 
tank  througb  the  J  j  in.  air  stop  cock. 

■.  •    ■■- '^.' ...  •    ;  V' / -Vf      AIR    PUMP    CRANE.  '.-}'■:  ..■>J'''^' rS^.:^:  :>- 

The  crane  shown  in  Fig.  3  has  been  found  very  serviceable  in 
removing  or  applying  air  pumps  to  locomotives.  The  frame- 
work is  made  of  1'4  in.  pipe  and  a  piece  of  2J/2  in.  x  Yi  in.  bar- 
iron  is  used  for  a  runway.  The  two  legs  have  adjustable  rods 
which  fit  inside  the  pipe  and  are  fastened  by  Yi  in.  pins,  allowing 
the  height  of  the  crane  to  be  adjusted.  One  end  of  the  bar-iron 
runway  is  held  by  two  pieces  of  I54   in.  pipe,  that  have  U's  in 

i'*  2 E  Iron  I  ^^  I 


Fig.  3 — Air  Pump  Crane.  •.>,•■;.'■■ 

their  lower  ends  which  sHp  over  the  handrail  of  the  locomotive. 
A  one-wheel  trolley  operates  on  the  runway  and  is  provided 
with  a  block  and  tackle.  The  illustration  shows  a  pump  which 
has  been  raised  and  is  ready  for  application.  ,  ;;•         .;,.','   ■• 


Mechanical  pEPARTM 

Vj    '  v;^.     Increased  Supervision  in  the  Mechanical  Department  of  the  IlHnois  Central  has     >  >  !:■ 
;;  v-:  :       Resulted  in    More    Effective   Service  and   Marked   Improvements  in  Efficiency      ?•'.;; 


A  substantial  improvement  w.is  made  in  the  condition  of  the 
cars  and  locomotives  on  the  Illinois  Central  during  the  fiscal  year 
of  1910-11,  as  compared  to  the  previous  year.  At  tiie  same  time 
the  cost  of  maintenance  of  freight  cars  was  decreased  from 
$134.01  to  $93.96  per  car,  while  the  cost  of  passenger  cars  was 
reduced  from  $1,001.00  to  $jy^3.28  per  car.  The  cost  per  loco- 
motive remained  about  tlie  same,  l)ut  the  condition  of  the  motive 
power  was  very  considerably  improved.  One  of  the  most  potent 
reasons  for  the  splendid  showing  was  tkc  increased  supervision 
which  was  developed  under  the  leadership  of  \l.  K.  Barnum,  tiie 
general  superintendent  of  motive  power,  wlio  went  to  Uic  Illinois 
Central  near  the  close  of  the  fiscal  year  1909-10.  -^ 
•,.'  Some  idea  of  the  improvements  wliich  have  been  made  in  the 
organization  and  their  possible  effect  on  future  economies  may 
be  gained  from  a  detailed  study  of  tlie  i>rganization.  As  may  be 
seen  from  the  accompanying  map.  the  Illinois  Central  operates  in 
14  states,  reaching  from  Minnesota  aiul  Soutli  Dakota  on  the 
north  to  Louisiana,  Mississippi  and  Alabama  on  the  south,  and 
from  Indi.'ma  and  Kentucky  on  the  east  to  Nebraska  on  the  west. 
Compared  witli  tlie  Chicago,  Burlington  &  Quincy,  whose  me- 
chanical department  organization  was  described  in  the  Railivay 
Age  Gazette  of  May  6,  1910,  page  1136,  it  has  6,125  miles  of  track 
or  2,950  miles  less  than  the  Burlington.  On  the  other  hand  it 
has  188,  or  about  12  per  cent,  less  locomotives,  and  about  5,700 
more  cars. 

The  headquarters  of  the  mechanical  department  are  at  Chicago, 
and  here  also  are  located  the  Burnside  shops,  the  largest  on  the 
system.  These  shops  arc  under  the  contrpl,  of  a  shop  super- 
intendent, while  the  eleven  other  shops  on  the  system  are  oper- 
ated under  the  direction  of  the  master  mechanics  on  whose  di- 
visions they  are  located.  The  fourteen  divisions  and  the  head- 
quarters of  the  division  master  mechanics  are  indicated  by  the 
large  circles  on  the  map.  The  figures  after  the  names  of  the 
cities  and  towns  show  the  number  of  mechanical  department  em- 
ployees at  each  point.  ;:.. 

The  organization  is  outlined  on  the  accompanying  chart.  'Iti 
increasing  and  perfecting  the  supervision  it  was  aimed  to  cover 

••-.       Motive  Power  Dep.^rtmext  Orgaxizatio.n — Illinois  Centr.^l.    ,     .. 

Master  Mechanics  •■.,;.• 

Supt.   Hiirnside  Shops 
Supt.   Floating  Efiuipment 
(ieneral   Boiler  Inspector 
(Jencral   Locomotive   Inspector. 
.\ir   Urake   Instructor 
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thoroughly  all  of  the  various  places  of  the  work,  even  at  the 
possible  danger  of  overlapping  authority,  although  in  actual 
practice    no   trouble   of   this   kind    has    occurred.     It   was   also 


felt  that  the  car  department  should  receive  more  attention  and 
recognition  tlian  is  usual  on  most  roads.  The  locomotive  de- 
partment is  in  charge  of  a  superintendent  of  machinery  and 
tlie  car  department  is  in  charge  of  a  superintendent  of  the  car 
department.  Both  of  these  officers  report  direct  to  tlie  general 
superintendent  of  the  Burnside  shops  report  to  the  super- 
intendent of  machinery  on  matters  referring  to  the  locomotive  de- 
partment and  to  the  superintendent  of  the  car  department  on  mat- 
ters referring  to  the  car  department.  In  the  absence  of  ^the  gen- 
eral superintendent  of  nutive  power,  the  superintendent  of  ma- 
chinery is  the  highest  ranking  officer  and  "is  in  full  ch.irge  of  the 
mechanical  department. 

The  superintendent  of  the  car  department  has  charge  of  the 
maintenance  cf  the  freight  and  passenger  cars  and  the  terminal 
work  on  trains :  where  his  duties  overlap  those  of  the  super- 
intendent of  machinery  they  co-operate  and  work  in  liarmony. 
The  mechanical  engineer  and  other  members  of  the  stafif  are  in- 
structed to  furnish  such  assistance  and  information  as  may  be 
desired  by  either  the  superintendent  of  machinery  or  the  super- 
intendent of  the  car  department.         -'■  :'-''S---^:y  ■  ;  ;■;    ;'    :-'.'^-'  :v-    \ 

The  superintendent  of  floating  equipment,  who  reports  to  tile 
superintendent  of  machinery,  has  charge  of  the  inspectinn  and 
maintenance  of  23  boats,  including  tugs  and  barges,  which  are 
used  for  transferring  cars  at  various  places  on  the  Ohio  and 
^lississippi  rivers.  His  headquarters  are  at  Paducah.  Ky.  The 
machinery  and  boiler  repairs  are  generally  handled  in  the  loco- 
motive shops  at  that  point,  while  the  work  on  the  hulls  is  done 
in  a  contract  marine  shop  at  Paducah. 

The  general  boiler  inspector  supervises  the  locomotive,  marine 
and  stationary  boiler  inspection  for  tlie  entire  system,  visiting  the 
various  shops  and  engine  houses,  and  seeing  that  the  local  and 
federal  laws  governing  boiler  inspection  are  carried  out.  A  record 
of  all  the  locomotive  boiler  inspections  is  kept  in  his  <iffice. 

The  general  locomotive  inspector  looks  after  the  maintenance 
and  upkeep  of  the  locomotive  machinery  parf;  which  affect  the 
steam  economy,  and  amung  other  things  has  been  giving  special 
attention  to  cylinder  packing.  He  also  looks  after  special  assign- 
ments in  connection  with  the  inspection  and  maintenance  of  loco- 
motives. 

The  air  brake  instructor  has  charge  of  the  air  brake  car  and 
looks  after  the  instruction  of  the  enginemen,  workmen  and  shop- 
men in  the  operation  and  use  of  the  air  brakes. 

The  duties  of  the  general  car  inspectors  are  evident  from  their 
titles.  One  of  them  has  charge  of  the  territory  south  of  the 
Oliio  and  the  other  of  the  northern  and  western  lines.  They  see 
that  the  car  inspectors  understand  their  duties  thoroughly  and 
also  instruct  the  new  men.  They  visit  the  repair  tracks  to  see 
that  the  safety  appliance  regulations  are  properly  carried  out  and 
look  after  other  special  assignments.  The  general  piece-work  in- 
spector looks  after  the  piece  work  in  the  car  department. 

The  mechanical  engineer  has  supervision  over  the  design  of 
cars  and  locomotives,  and  also  looks  after  the  testing  of  me- 
chanical devices.  He  is  assisted  by  a  chief  draftsman,  who  di- 
rects the  work  of  the  drafting  room.  The  general  pattern  in- 
spector checks  the  designs  of  patterns,  inaking  sure  that  excess 
material  is  not  used.  He  also  looks  after  the  pattern  record, 
which  is  kept  in  the  form  of  a  loose  leaf  book.  Bulletins  of 
changes  of  patterns,  or  new  patterns,  are  sent  out  under  his  di- 
rection periodically.     ■        ^.  ;>;-"•'»  ■.^■ 

The  inspector  of  test  devices  looks  after  the  special  devices 
which  are  installed  for  test  purposes.  Every  road  tests  new  de- 
vices to  determine  whether  the  standard  practice  should  be  im- 
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Map    of    the    Illinois    Central,    Showing    Distribution    of    Mechanical 
Department    Forces    and    Division    Headquarters. 

proved.  The  value  of  this  work,  however,  is  often  ahnost,  or  en- 
tirely, lost  because  the  devices  are  not  closely  followed  in  service. 
Tile  inspector  nt  test  devices  keeps  :in  accurate  card  inde.x  record 
of  when  each  device  is  applied,  the  name  of  the  manufacturer, 
the  price,  etc.,  and  periodically  examines  the  device  on  the  car  or 
locomotive  and  considts  with  tliose  who  come  in  direct  contact 
with  it.  These  results  are  immediately  noted  on  the  proper  card 
at  headquarters,  so  that  any  of  the  mechanical  department  officers 
and  the  i)urchasins;  agent  can  get  the  latest  inftrmation  about  the 
test  devices  by  referring  to  tlie  card  index. 

The  engineer  of  tests  has  charge  of  the  inspection  of  the  mate- 
rial used  by  the  mechanical  department,  including  the  fuel  for 
both  the  locomotives  and  the  shops.  He  also  supervises  the  tests 
of   various   kinds   of   supplies.     His   force  includes   an   assistant, 

.  material  inspectors,  fuel  inspectors,  and  chemists.  The  chief 
material  inspector  has  charge  of  the  material  inspectors,  and  in 
adilition  to  the  duties  ordinarily  involved  in  this  work  studies  the 
performance  of  the  material  in  service,  looks  into  tlic  causes  of 
failures,  and  also  has  charge  of  the  reclaiming  of  scrap  or  second 
hand  material.  The  latter  department  includes  a  rolling  mill  with 
a  head  roller,  heater,  catcher,  straightener  and  laborer ;  also  a 
department  in  which  air  and  steam  hose  are  fitted  up  and  re- 
paired, the  work  being  done  by  a  foreman  and  six  men;  tiie  re- 
lining  of  journal  brasses  is  handled  by  a  foreman  and  three  men. 
The  fuel  inspectors  inspect  the  coal  when  it  is  loaded  at  the 
mines  and  check  to  see  that  it  contains  no  impurities  and  does 
not  have  an  excess  f)f  screenings.  While  traveling  in  connection 
with  their  duties  they  are  instructed  to  ride  on  the  locomotives 
and  watch  the  performance.  Nine  of  these  inspectors  look  after 
the  coal  which  is  purchased  from  45  mines.     They  work  closely 

with  the  mine  superintendents  and  miners,  and  are  expected  at  all 
times  to  know  the  exact  conditions  in  the  mines.  By  following  up 
this  work  closely  it  is  possible  to  reduce  tiie  number  of  engine 
failures  to  a  minimum  and  to  greatly  increase  tiie  efficiency  of  the 
motive  power.  The  chemists  look  after  the  laboratory  work 
and  are  also  trained  in  material  inspection,  so  that  in  case  of  a 
ru.sh  of  this  work  they  can  be  called  upon  to  help  out. 

The  electrical  engineer  has  charge  of  the  shop  electricians  and 
makes  estimates  for  and  superintends  tiie  installation  of  wiring 
for  both  light  and  power,  lie  also  has  charge  of  the  electric 
lighting  of  trains,  which  is  done  exclusively  by  the  axle  lighting 
s\stem.     He  has  an  assistant  and  a  force  of  shop  and  train  elcc- 

'tricians.    !'-'"."-..  ■^'V.'/^^  .',.■•  '"'.."' ■,■"'■'  '■"■:•■ 

The  air  brake  engineer  is  expected  to  keep  informed  as  to  the 
latest  and  best  air  brake  practice,  but  he  also  looks  after  such 
details   of  shop   practice  as   may   be   assigned   to  him.     The   air 

brake  instructor,  who  was  noted  as  reporting  to  the  superintendent 
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of  machinery,  is  expected  to  carry  out  the  air  brake  engineer's 
policy  and  instructions,  but  the  details  of  his  work  are  handled 
under  orders  from  the  superintendent  of  machinery,  as  indicated 
on  the  chart. 

The  shop  engineer  designs  all  shop  additions  and  improvements, 
and  supervises  and  carries  out  all  plans  for  this  class  of  work. 
In  short,  he  is  a  specialist  in  shop  design  and  is  expected  to  keep 
informed  as  to  the  latest  and  best  shop  practice. 

The  general  inspector  of  tools  visits  the  different  shops  and 
keeps  fully  informed  as  to  the  condition  and  efficiency  of  the 
machine  tools  and  of  the  portable  tools  which  are  kept  in  the 
tool  rooms.  He  also  studies  the  condition  and  efficiency  of  the 
tool  rooms  and  checks  all  requisitions  for  tool  room  supplies. 
He  is  required  to  investigate  the  best  designs  of  machine  tools 
when  lists  are  being  made  up  for  new  tools,  and  he  also  attends 
to  the  transfer  of  tools  between  the  different  shops.  In  brief, 
he  is  expected  to  be  fully  informed  on  the  subject  of  machine 
tools  in  the  Illinois  Central  shops  and  as  to  the  results  which 
may  be  obtained  from  the  latest  designs  of  tools  of  the  various 
manufacturers,  so  that  he  can  advise  as  to  the  replacement  of 
old  tools,  or  as  to  their  transfer  from  large  shops  to  those  of 
less  importance. 

The  general  mechanical  inspector  has  been  investigating  the 
power  situation  on  the  Illinois  Central,  and  has  visited  all  the 
division  officers ;  a  report  is  in  preparation  which  will  recommend 
such  additional  new  power  as  may  seem  best,  and  also  a  re- 
distriljution  of  the  power  now  in  service.  He  will  be  detailed  on 
similar  investigations  of  various  kinds,  including  the  economical 
use  of  locomotive  fuel  and  shop  efficiency  problems. 
:  The  general  inspector  of  office  work  visits  the  various  offices 
and  confers  with  the  master  mechanic  and  his  assistants  to  see 
that  all  reports  are  correctly  and  uniformly  made.  He  also  passes 
on  new  forms  for  reports  and  on  other  questions  in  connection 
with  office  work.  The  value  of  this  work  is  shown  by  the  re- 
duction of  about  35  per  cent,  in  the  number  of  mechanical  de- 
partment reports  during  the  past  year,  although  all  the  necessary 
information  is  now  being  obtained  and  in  better  shape  than 
formerly. 

The  following  account  of  the  way  in  which  he  has  handled 
the  work  may  be  of  interest.  After  studying  the  reports  which 
were  received  in  the  office  of  the  general  superintendent  motive 
power  he  found  it  advisable  to  start  his  investigations  by  seeing 
how  this  data  was  gathered  in  its  early  stages  by  the  master 
mechanic.  The  most  important  outside  points  were  visited  and 
a  complete  list  of  the  reports  made  out  in  connection  with  the 
mechanical  department  was  obtained.  Each  of  the  master  me- 
chanics was  then  consulted,  local  conditions  were  considered, 
and  any  reports  which  were  being  furnished  which  were  not 
necessary,  or  of  little  or  no  value,  were  discontinued  at  once. 
The  progress  of  these  reports  was  then  followed  until  they  left 
the  hands  of  the  master  mechanics ;  as  a  result  it  was  possible  on 
January  1,  1911,  to  eliminate  twelve  reports  and  to  have  five 
others  kept  as  a  local  record  for  the  inspection  of  the  master 
mechanic  on  his  visit  to  the  shops.  This  left  a  clear  field  for 
the  study  of  the  reports  coming  from  the  master  mechanic's 
office  to  the  superintendent  motive  power.  These  were  carefully 
investigated  and  listed,  and  tiiosc  which  were  not  desired  were 
cut  out.  It  was  found  that  many  of  the  report  forms  were 
obsolete  and  that  others  could  be  consolidated.  Each  separate 
form  was  discussed  with  tlie  master  mechanics  in  order  to  pre- 
vent the  elimination  cf  any  that  might  be  needed  for  recording 
purposes.  Up  to  October  21,  1911,  178  of  the  forms  had  been 
entirely  revised,  47  eliminated  and  23  others  were  consolidated 
into  eleven  forms,  thus  making  a  total  reduction  of  76  forms, 
including  the  17  which  had  been  eliminated  January  1,  1911.  It 
is  quite  probable  that  a  larger  reduction  will  be  made  as  the  stock 
of  certain  forms  runs  ont. 

By  the  gradual  elimination  of  unnecessary  forms  the  clerks  in 
the  offices  of  the  master  mechanics  have  been  able  to  give  more 
care   to   necessarv   work.     The   duties   of   each   clerk   have  been 


studied  and  by  a  rearrangement  of  their  work  it  has  been  possible 
to  practically  eliminate  overtime  among  the  clerks,  thus  creating 
a  much  better  condition.  Formerly  the  master  mechanics  were 
required  to  furnish  the  superintendents  with  reports  different 
from  those  which  were  sent  to  the  superintendent  of  motive 
power;  in  many  instances  the  superintendents  have  found  that 
they  could  use  a  carbon  copy  of  the  superintendent  motive 
power's  report,  with  a  consequent  reduction  in  clerical  work. 

The  chief  clerk,  whose  name  appears  last  on  the  organization 
chart,  performs  the  usual  duties  of  this  office  for  the  entire  me- 
chanical department  at  the  general  offices  in  Chicago. 


CAST  STEEL  DRAWBAR  CARRIER 


In  connection  with  the  description  of  the  balanced  compound 
Pacific  type  locomotives  for  the  Santa  Fe,  given  on  page  65  of 
our  February  issue,  it  was  mentioned  that  the  rear  end  sill  of 
the  tender  was  provided  with  a  drawbar  carrier  of  special  con- 
struction, by  means  of  which  the  weight  of  the  carrier  as  well 
as  the  drawbar  was  supported  by  lugs  which  interlocked  with 
similar  lugs  on  the  cast  steel  end  sill  of  the  tender.  The  advan- 
tages of  this  construction  are  readily  apparent.     The  four  1   in. 
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^   .  Cast   Steel    Drawbar   Carrier   for  Tenders.         '  ",     -•■'  -  .'.^  _ 

bolts  used  are  intended  simply  to  keep  the  carrier  from  becoming 
displaced  and  not  for  supporting  any  of  the  weight,  this  being 
carried  entirely  by  the  lugs,  which  are  1  in.  x  1J4  in.  x  4  in.  It 
will  be  seen  that  even  if  the  nuts  on  these  bolts  are  lost,  they 
will  still  hold  the  carrier  in  place.  Pockets  arc  provided  on 
either  side  for  centering  springs. 

Using  Old  Boiler  Lagging. — The  practice  which  is  in  use  at 
a  number  of  progressive  railway  shops  of  collecting  the  lagging 
removed  from  boilers  when  they  come  into  the  shop  and  placing 
it  in  a  flue  rattler  together  with  some  old  grate  bars  and  flues, 
thus  grinding  it  up  and  by  the  addition  of  a  small  amount  of  new 
material  making  it  suitable  for  use  again,  has  proved  most 
profitable  at  the  Clinton  shops  of  the  Chicago  &  Xorth  Western. 
Chas.  Markel.  the  foreman,  states  that  the  saving  with  this 
method  amounts  to  more  than  $21  per  boiler  and  that  the 
reworked  lagging  is  fully  as  good  as  that  which  is  entirelj-  new. 
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STEEL  CAR  SHOP  KINKS 


BY  LEWIS  D.  FREEMAN.  > 

■•    '.■'■•■_;..     Special  Tool  Designer,  Baltimore  &  Ohio,  Baltimore,  Md.  '., 

:.">>.■  ■•■-     TONGS  FOR  HANDLING  HOT  PLATES.  '.i      ■  '     - 

Many  styles  of  hooks  are  used  for  handling  hot  car  sheets,  but 
most  of  them  are  unsatisfactory,  as  they  are  awkward  to  handle 
and  the  sheets  lose  considerable  heat  while  they  are  being  taken 
from  the  furnace  to  the  work.  A  special  design  of  tongs  is 
shown  in  Fig.  1.  These  not  only  take  a  firm  hold  on  the  sheets 
but  allow  the  workman  to  handle  them  easily.  One  end  has 
jaws  made  of  machine  steel,  the  upper  one  of  which  is  forked  to 
hold  a  cam.  This  cam  grips  the  sheet  firmly  and  is  operated  by  a 
rod  extending  along  the  length  of  the  handle.  Two  rods,  5/^  in.  in 
diameter,  are  fixed  at  convenient  places  on  the  handle,  to  pro- 
vide a  convenient  grip  for  the  workman.  To  grasp  the  sheet  the 
cam  rod  is  pushed  forward  which  throws  the  cam  up  as  far  as 
possible;  after  the  sheet  has  been  inserted  in  the  jaws  the  cam 
is  pulled  back  and  the  harder  it  is  pulled  the  firmer  it  grasps  the 
sheet.  The  cam  shown  in  this  illustration  will  work  satisfactorily 
on  sheets  up  to  ^i  in.  in  thickness,  but  on  heavier  sheets  one  of 
less  radius  should  be  used. 

BRIDGE   PLATES    FOR   SHOP   HOSE.  ' 

In  shops  where  the  air  hose  is  laid  on  the  floor,  across  aisles 
and  in  the  path  of  the  shop  trucks,  a  bridge  plate  such  as  shown 
in  Fig.  2  will  be  found  valuable.  Without  it  the  hose  will  soon 
become  cut  and  worn  and  the  usual  w  ire  covering  will  be 
crushed  and  bent  out  of  shape,  restricting  the  flow  of  air  and 
causing  the  hose  to  deteriorate  more  rapidly.  This  plate  may 
be  made  from  scrap  smokebox  extensions  ur  steel  car  plate 
ranging  from  ]/i  in.  to  ',  j  in.  thick,  and  is  bent  as  shown  in  the 
illustration.  It  may  be  made  to  any  width,  and  where  the  gage  nf 
the  trucks  is  wide  it  will  be  fi^und  more  convenient  to  use  two 
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as  possible.  Many  times  a  special  tool  is  found  necessary,  and 
the  one  shown  in  Fig.  3  has  proved  to  be  valuable  as  a  rivet 
cutter  for  general  steel  car  work  and  especially  in  the  case  of 
badly  damaged  cars.  Although  this  device  is  portable  it  has  been 
found  more  practical  to  bring  the  cars  to  the  machine  rather  than 
to  try  and  carry  it  around  through  the  yard,  for  it  can  be  set  up 


Fig.  2 — Bridge  Plate  for  Protecting  Shop  Hose. 

ajid  adjusted  more  readily  where  conveniences  are  at  hand.    The 

best  way  to  use  the  machine  is  to  anchor  it  to  a  suitable  back 

stop  or  upright  post.  ,v _    r  'n^  ••••;.;•'    \'\'aW  < 

The  cvlinder  is  made  from  a  hot  rolled  seamless  steel  tube,  4^/5 
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Fig.  1 — Tongs  for  Handling  Hot  Steel  Plates. 


.small  plates  instead  of  one  large  one,  as  they  will  be  much  in.  inside  diameter  and  5j4  in.  outside  diameter.  This  tube  is 
'■■'  lighter  and  easier  to  handle.  supported  on  a  framework  of  wrought  iron  which  is  mounted  on 

.:^.      ■' •  .     V   ,.  f  •  ;-.    .'         an  axle  with  two  18-in.  wheels.    Two  wrought  iron  blocks  form 

the  connection  between  the  cylinder  and  the  frame,  the  cylinder 
.)'       Where  large  numbers  of  steel  freight  cars  are  being  repaired      being  held  to  them  by  U-bolts,  which  are  applied  hot  and  shrunk 

•   it  is  necessary  that  the  tool  equipment  be  maintained  as  efficient      on.    The  inside  of  the  cylinder  is  reamed  with  a  special  reamer 
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and  contains  a  machine  steel  piston  16  in.  long  which  is  provided 
with  the  necessary  packing  rings.  A  piece  of  tool  steel  is  in- 
serted in  the  front  end  of  this  piston  and  serves  as  a  suitable 
surface  for  striking  the  end  of  the  chisel  bar,  as  will  be  described 
later.  A  cast  iron  head,  having  a  1  9-16  in.  hole  for  the  chisel 
bar,  is  screwed  on  to  the  front  of  the  cylinder.  This  head  is  also 
bolted  with  four  -^^-in.  bolts  to  a  steel  flange  which  is  shrunk  on 
the  cylinder.  In  each  end  of  the  cylinder  is  a  rubber  cushion  1^ 
in.  thick,  which  prevents  any  heavy  direct  blow  on  the  cylinder 
heads.  The  dotted  lines  through  this  rubber  cushion,  shown  at 
the  left  in  Fig.  3,  indicate  the  location  of  the  chisel  bar,  which  is 
shown  in  detail  in  Fig.  4,  in  its  working  position.  The  length  of 
the  chisel  bar  varies  from  4  ft.  to  9  ft.  and  it  is  made  from  1^-in. 
hexagonal  or  octagonal  tool  steel.  A  U-shaped  guide  B  is  bolted 
on  a  lug  in  the  front  cjlinder  head  and  acts  as  a  guide  for  the 
anchor  cable.  The  back  cylinder  head  has  a  lug  cast  on  the  top 
center  line  to  hold  the  anchor  cable  reel.  This  reel  is  made  of 
cast  iron  and  is  mounted  on  a  frame  made  of  1^-in.  wrought  iron 
plates.  It  is  operated  by  a  handle  through  two  gears,  as  shown. 
On  the  left  hand  side  of  the  reel  is  a  ratchet  wheel  and  pawl, 
which  keeps  the  cable  taut  and  helps  to  absorb  the  shock  when 
cutting  rivets;  the  outer  end  of  the  cable  is  fastened  to  the  work 
or  to  some  fixed  object. 

A  brass  tee  is  fitted  into  the  back  cylinder  head  by  means  of  a 
nipple  and  the  throttle  lever  is  fastened  to  a  block  fixed  in  the 


ing  position,  thus  closing  the  1  9-16  in.  hole  in  the  front  cylin- 
der head.  It  will  also  be  noticed  that  the  slide  valve  G  is  open, 
which  allows  the  air  back  of  the  piston  to  escape  as  it  is  forced 
backward.  Three  holes  are  provided  in  the  front  end  and  one 
in  the  back,  so  as  to  allow  a  more  rapid  exhaust  on  the  driving 
stroke  and  a   slower  exhaust  on   the  return   stroke,   which  will 
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A — Chisel    Bar   for   Cutting    Rivets. 


keep  the  piston  from  striking  the  rear  head  with  a  very  ^vere 
blow.  ■■:■'■•'.:  ^  ■.■■.:■■•"•'.■'    ^. 

When  the  throttle  lever  is  in  its  full  backward  position  the 
front  exhaust  valve  will  be  open  and  the  rear  valve  closed,  and 
the  piston  valve  E  will  be  moved  over  to  the  other  side  of  the 
air  connection  allowing  the  air  to  go  up  through  the  tee  C  and 
drive  the  piston  forward.  The  tool  steel  plug  in  the  end  of  the 
piston  will  strike  the  chisel  bar  with  sufticient  force  to  cut  oflF  a 
lJ4-in-  rivet  at  one  stroke.     This  apparatus  can  also  be  used  for 
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Fig.   3 — Pneumatic    Rivet  and   Stay   Bolt  Cutter. 


opposite  end  of  this  tee.  A  brass  manifold  D  is  connected  to  the 
middle  opening  of  the  tee  and  contains  a  wrought  iron  piston 
valve  E,  which  lias  four  packing  rings.  Slide  valves  are  located  at 
V  and  G  in  the  main  cylinder,  the  front  valve  having  three  j^-in. 
holes  and  the  rear  valve  having  only  one  %-in.  hole.  These 
valves  are  for  the  e.xhaust  and  tliey  operate  on  brass  seats, 
which  are  brazed  to  the  steel  tube.  With  the  throttle  lever  in 
the  position  shown  in  the  illustration  the  air  enters  the  manifold 
in  front  of  the  piston  valve  at  the  point  marked  "shop  air  con- 
nection." From  there  it  flows  forward  through  the  1-in.  iron 
pipe  to  the  front  end  of  the  cylinder.  The  slide  valve  E  being 
closed,  the  incoming  air  forces  the  pi.ston  back  to  the  rear  of  the 
cylinder,  provided,  of  course,  that  the  chisel  bar  is  in  its  work- 


a  staybolt  breaker  by  making  a  few  changes.  It  will  be  necessary 
to  remove  the  cable  reel  and  carriage,  and  substitute  a  suitable 
set  of  rollers  and  a  rectangular  bar  to  bolt  to  the  back  of  the 
boiler.  ,^  ...■.-     :v  ;,■. -^,.1  .ir  •.■;..-- ^.  ■;     ..- 

.,!  ■,;:■.  .^        lOO-Tox  HYDRAULIC  PRESS.      "    ; ''•  ^^;. '  S  '    V.^ 

A  simple  design  of  hydraulic  press  for  making  right  angle 
bends  in  steel  car  plates  is  shown  in  Fig.  5.  It  has  a  capacity 
of  100  tons  when  operated  by  a  hydraulic  pressure  of  1,000  lbs. 
per  sq.  in.  The  sets  of  9'^-in.  cylinders  having  outside  packed 
plungers  are  used  for  the  heavy  work  and  two  14-in.  cylinders 
operated  at  100  lbs.  per  sq.  in.  air  pressure,  are  used  for  light 
work.    The  capacity  of  the  press  with  the  air  cylinders  is  15  tons. 
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A  right  angle  bend  can  be  made  on  a  plate  11  ft.  long  and  should 
it  be  desired  to  flange  the  adjacent  side,  the  plate  can  be  turned 
and  flanged  again,  there  being  sufiicient  clearance  on  each  side 
of  the  die  to  accommodate  the  first  flange. 

CoiistntctioH. — The  main  frame  consists  of  four  colunms  of  2y2 
in.  X  5  in.  wrought  iron  bars  bolted  to  the  base  and  the  top 
cross  piece  with  two  ly^-in.  bolts  in  each  end.  The  lower  ends  of 
these  columns  are  turned  under  the  base  to  provide  a  more  rigid 
construction.  The  base  is  built  up  of  three  15-in.  I-beams  and 
has  two  J/-in.  wrought  iron  plates  on  the  bottom  and  one  J^-in. 
wrought  iron  plate  on  the  top,  which  serves  as  the  cylinder  sup- 
port. The  sides  of  the  base  are  also  covered  with  plates  and  cast 
iron  separators  are  placed  at  intervals  between  the  I-bcams  and 
the  plates.  The  whole  base  is  bolted  together  with  several  l^i-in. 
bolts.  The  male  die  is  held  by  a  similar  structure  on  the  top, 
two  15-in.  I-bcams  being  used  instead  of  three.  These  beams 
also  have  wrought  iron  plates  on  the  top  and  bottom  and  are 
further  strengthened  by  two  I'/l.-in.  truss  rods  extending  18  in. 
above  the  I-beams  at  the  center.  The  die,  which  is  made  from  a 
Syi-'m.  T-rail,  is  fastened  to  a  cast  iron  block,  3  in.  thick.     The 


RKGLAIMING  SCRAP  MATERIAL* 


BY  W.  L.  w.  ■":„■■ " 

In  reclaiming  scrap  or  second-hand  material  it  is  wise  to  have 
a  committee  of  three  appointed  for  about  three  months  at  a  time 
to  look  over  the  scrap  bins  once  or  twice  a  week  The  commit- 
tee members  should  be  men  capable  of  using  good  judgment  and 
should  be  thoroughly  familiar  with  the  different  types  of  locomo- 
tives and  cars.  A  great  many  of  the  okler  locomotives,  when 
they  need  a  heavy  overhauling,  find  their  way  to  the  scrap  binj, 
and  unless  one  member  of  the  committee  is  thoroughly  familiar 
with  these  engines  there  might  be  a  lot  of  material  reclaimed 
which  seemed  good  but  would  be  laid  aside  for  an  indefinite 
time,  perhaps  never  having  any  call  to  use  it.  This  is  not  good 
policy.  The  above  scheme  also  refers  to  car  work,  as  a  great 
quantity  of  good  material  from  the  cars  finds  its  way  to  the  scraj' 
bins ;  if  competent  men  are  assigned  to  this  work  at  different  timer 
a  large  amount  of  money  will  be  saved  for  the  company. 
A  good  preventive  for  serviceable  material  getting  to  tlie  scrap 
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receiving  die  is  made  of  cast  iron  and  has  a  V-groove  2  in.  deep. 
This  die  is  supported  by  a  girder  built  up  of  four  8-in.  channels 
with  two  ^-in.  wrought  iron  plates  placed  vertically  between 
them,  as  shown  in  the  illustration.  Cast  iron  pockets  which  re- 
ceive the  plungers  from  the  hydraulic  rams  are  fastened  to  a  Ij^- 
in.  plate  on  the  bottom  of  the  girder. 

Operation. — The  lower  die  is  raised  by  the  plungers  of  the 
rams,  the  four  corner  columns  serving  as  guides.  Each  hydraulic 
cylinder  has  its  operating  valve  connected  to  one  operating  lever, 
while  the  air  cylinders  are  operated  separately.  The  machine  is 
placed  in  a  pit  on  a  concrete  foundation,  so  that  the  dies  are  2  ft. 
above  the  floor.  A  light  capacity  jib  crane  will  be  iound  very 
useful  for  handling  the  material  in  connection  with  this  machine. 
The  press  will  be  found  a  valuable  addition  to  shops  handling 
steel  car  work  and  will  bend  sheets  cold  up  to  5-16  in.  thick 
without  injuring  them.  The  chief  advantage  of  the  machine  is 
in  its  arrangement  for  handling  work  which  requires  compara- 
tively low  pressures,  as  well  as  that  which  requires  high  pres- 
sures, but  with  the  less  expensive  and  more  rapid  method  of 
operation. 


bins  would  be  for  the  foremen  in  charge  of  the  different  classes 
of  work  to  examine  the  scrap  before  it  leaves  their  departments. 
This  is  especially  true  of  nuts,  bolts,  spring  hangers,  gibs,  and 
pins ;  a  great  number  of  bolts  removed  from  frames  could  be 
used  again  instead  of  being  consigned  to  the  scrap  pile.  For  in- 
stance, on  pedestal  brace  bolts,  when  the  braces  are  taken  to 
the  blacksmith  shop  to  be  closed  in,  the  bolts  in  many  cases  have 
to  be  removed  and  the  holes  reamed  out.  Some  of  the  holes  are 
larger  than  others  and  the  old  bolts  could  be  changed  around, 
requiring  a  smaller  number  of  new  ones.  A  great  many  of  the 
old  spring  gibs  could  be  used  again  if  they  were  taken  care  of. 
It  is  a  good  plan  to  educate  the  men  to  realize  the  value  of  the 
material  with  which  they  work.  When  they  spoil  a  piece  of 
work  a  statement  should  be  made  out  showing  how  muclj  the 
company  or  employer  has  lost  by  their  carelessness.  This  ought 
especially  to  be  done  with  apprentices ;  it  should  be  part  of  their 
education  to  work  for  their  employer's  interest  as  well  as  his 
own. 

•Awarded  the  second   prize  in   the  competition   on   Reclaiming   Scrap  Ma- 
teria, which  closed  February  15,   1912. 


March,  1912. 
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100-TON,  36  FT.,  FLAT  GAR 


Pinsburgh  &  Lake   Erie. 


For  use  in  special  service,  and  particularly  for  carrying  heavy 
castings,  the  Pittsburgh  &  Lake  Erie  has  designed  and  built  at 
its  McKees  Rocks.  Pa.,  shops,  five  36  ft.  steel  cars  having 
a  capacity  of  200,000  lbs.  each.  These  cars  are  somewhat  similar 
in  their  general  construction  to  the  75-ton  flat  car  built  by  the 
Lake  Shore  &  Michigan  Southern  in  1907,*  and  are  constructed 
entirely  of  structural  shapes  and  specially  designed  steel  castings. 

Four  continuous  fish-belly  sills  form  the  load-carrying  members 
of  the  undcrframe.  These  are  in  each  case  girders  with  Ij  in. 
web  plates  and  having  flanges  formed  by  angles.  The  center  sills 
are  ISl-i  '"•  deep  from  the  end  sill  to  a  jjoint  beyond  the  bolsters 
and  29  in.  deep  for  6  ft.  at  the  center.  The  two  sills  are  spaced 
12^  in.  apart.  The  angles  forming  the  flanges  at  both  the  top 
and  the  bottom  are  5  in.  x  3j/.  in.  x  9/16  in.  This  provides 
a  sectional  area  for  tlie  center  sills  of  64.76  sq.  in.  The  inner 
angle  fit  the  bottom  is  discontinued  at  the  inner  edge  cf  bolster. 


1*^1- 


:    *    ■     Pedestal   for   100-Ton   Capacity   Car. 

but  is  continued  beyond  the  bolster  to  the  rear  draft  lugs.  The 
other  three  angles  extend  continuously  through  the  bolster  to  the 
draft  lugs.  The  flanges  of  the  side  sills  are  formed  of  6  in.  x 
4  in.  X  9/16  in.  angles  on  the  inside  of  the  plate  with  the  flanges 
extending  outward  and  of  5  in.  x  3  in.  x  Yi  in.  angles  on  the  out- 
side of  the  plate  with  their  outwardly  extending  flanges  abutting 
and  riveted  to  the  inner  angles.  The  construction  is  the  same 
at  both  the  top  and  bottom  of  the  sills.  This  gives  a  cross- 
sectional  area  of  about  32.12  sq.  in.  in  each  side  sill,  or  a  total  for 
the  4  longitudinal  of  about  129  sq.  in. 

Near  the  center  are  three  sets  of  built-up  cross  bearers  or 
diaphragms  which  are  fitted  between  and  secured  to  the  center 
and  side  sills.  That  portion  of  the  cross  Ijearer  between  the 
center  sills  consists  of  steel  castings.  A  J^-in.  cover  plate  of 
the  shape  shown  in  the  illustration  stiffens  and  braces  the  whole 
construction  at  these  points.  -       ; .    ^  v  : /;  '     -  r  :;  ...        ,~- 

The  cast  steel  bolster.  50  in.  wide,  is  in  three  parts,  the  section 
between  the  center  sills  including  the  center  plate.  These  cast- 
ings are  tied  together  by  cover  plates,  the  t«jp  one  being  50  in. 

•See  American  Engineer  &  RaHroad  Journal,  JuDe,  1907,  page  219.    ■ 
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in  width  and  '/.  in.  tliick  and  extending  continuously  between  I  beam  and  a  6  in.  I  beam  arc  used  for  floor-carrying  members 
the  side  sills;  the  two  bottom  plates  are  each  11  in.  x  7/16  in.  and  and  longitudinal  stiffeners.  They  are  secured  to  lugs  on  the 
end  about  halt  way  between  the  side  and  center  sills.     An  8  in.      bolster  casting  and  by  angles  at  each  of  the  diaphragms.     At  the 
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Seeffon  at  Truck  Cenhr. 


Sections    of    Underframe — 100-Ton    Capacity    Flat    Car. 
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-nd  sills  the  construction  consists  simply  of  a  12  in.,  20}^  lb., 
channel  end  secured  to  the  ends  of  the  longitudinal  sills  by  angles. 
It  is  cut  out  at  the  center  for  the  passage  of  the  coupler  shank, 
the  customary  buffing  casting  forming  the  re-inforcing  around 
the  opening.  Diagonal  braces  are  carried  as  usual  from  the 
corners  to  the  center  sills  at  the  bolster.  Large  stake  pockets 
are  secured  inside  of  the  side  sills,  the  floor  being  cut  away  to 
give  admission  to  them.  The  2j/2  in.  flooring  is  secured  to  the 
underframe  by  a  lA  in.  plate  set  in  at  the  top  of  the  outside 
edges  of  the  floor  and  bolted  through  to  the  flange  of  the  side 
sill.  It  is  also  bolted  with  counter-sunk  bolts  to  the  8  in.  longi- 
tudinal I  beams. 

The  6-wheel  trucks  have  side  frames  Ijuilt  up  of  two  9  in. 
channels  placed  back  to  back  but  spaced  about  3^  in.  apart.  The 
transoms  are  formed  of  two  10  in.  channels  placed  back  to  back 
and  secured  to  the  side  frames  by  heavy  cast  steel  brackets.  They 
have  top  and  bottom  cover  plates,  and  the  load  on  the  truck 
center  plate  is  carried  to  them  through  cast  steel  members  of  the 
shape  and  arrangement  shown  in  the  illustration.  An  interest- 
ing design  of  double  pedestal  is  shown  in  detail  in  one  of  the 
drawings.  It  is  made  in  two  parts,  the  top  of  each  part  being 
arranged  to  fit  over  the  flange  of  the  truck  side  frame  channel 
and  to  be  riveted  securely  to  the  web  of  the  channel.  The 
bottoms  are  held  together  by  two  l-Mi  in.  bolts.  The  arrange- 
ment of  the  equalizers  and  springs  is  clearly  shown  in  the 
illustration. 


ACCURACY  IN  FINISHING  DRIVING 

^■■-v?v  \  [.'^  ■^-■•v  BOXES  ^'■■■-■■:..■^■'-^.-:v.^'^':■: 


BY  JOHN  V.  LE  COMPTE* 


There  is  proba1)ly  no  operation  in  tiie  general  repairs  of  a 
locomotive  that  causes  greater  delay  to  the  output  of  the  erect- 
ing shop  than  the  failure  of  the  engine  to  tram  after  the 
shoes  and  wedges  have  all  been  planed  and  applied,  the  braces 
have  been  drawn  up  snugly  in  place  and  tiie  pedestal  wedges 
have  been  adjusted.  It  is  true  that  sometimes,  especially  if  old 
shoes  and  wedges  are  used  and  lined,  tliat  the  failure  to  tram 
mav  be  attributed  to  the  inaccuracv  of  this  work,  but  in  manv 


Driving    Box    Clamped    on    Boring    IVIill    for    Facing. 

instances  it  is  directly  due  to  the  failure  of  the  machine  shop  to 
properly  handle  the  work. 

After  the  driving  boxes  have  been  delivered  to  the  machine 
shop  and  stripped  of  the  old  end-ply  liner  and  crown  brasses,  if 
they  are  worn  too  thin  for  future  use,  the  new  brasses  are  applied 
and  the  boxes  are  delivered  to  the  furnace,  where  the  end-play 
liners  are  poured.     That  the  end-play  liner  may  be  tight  on  the 


box  and  tliat  the  cost  of  drilling  holes  to  prevent  the  liner  from 
turning  nia\-  be  saved,  the  box  should  have  the  smaller  dove-tail 
eccentric  with  the  large  one,  the  diameter  of  which  should  be  at 
least  as  large  as  the  diameter  of  the  hub  of  the  wheel  on  which 
the  box  is  to  be  mounted.  This  operation  may  be  done  on  the 
machine  without  a  second  handling  when  the  old  liners  are 
removed. 

The  box  should  next  be  delivered  to  the  boring  mill  for  facing, 
if,  because  of  the  frames  being  removed  for  repairs  or  new- 
frames  being  applied,  it  is  impossible  to  allow  for  the  end-play 
accurately  and  the  output  may  be  delayed  because  the  boxes 
are  not  bored  when  accurate  end-play  data  is  secured,  the  boxes 


,_,        Driving    Box   Clamped    Preparatory   to    Boring.  -,   ... 

may  be  trued  off  to  provide  an  accurate  surface  to  work  from." 
All    boxes    should    be    so    faced    that    the    flanges    on   both    sides 
caliper  accurately  with  the  liner  face. 

A  knee  used  by  us  for  this  operation  to  prevent  the  lost  time 
necessarily  required  in  setting  the  boxes  is  shown  in  the  illus- 
tration. The  boxes  are  next  planed  in  the  shoe  and  wedge 
spaces ;  this  operation  is  necessary  as  all  boxes  after  having  the 
crown  brass  and  the  end-play  liner  applied  are  irregular  and 
uneven  and  this  space  must  be  trued  off  to  give  the  mechanic 
in  the  erecting  shop  an  accurate  surface  from  which  to  secure 
his  sizes  for  laying  off  the  faces  of  the  shoes  and  wedges.  Tlie 
planing  of  the  shoe  and  wedge  fit  of  the  boxes  must  be  square 
with  the  end-play  liner;  therefore  a  knee  should  be  applied  to 
the  planer,  which  is  square  with  platen  or  bed,  against  which 
the  driving  box  should  be  clamped  with  the  liner  next  to  knee. 
With  this  method  of  performing  this  operation  absolute  accuracy 
is  obtained.  In  boring  the  crown  brasses  to  fit  the  j<  urnals  so 
that  they  may  be  square  with  the  liner  and  true  with  the  shoe 
and  wedge  space,  the  box  nnist  be  placed  on  the  boring  mill  with 
the  hub  liner  toward  tlic-  bed.  The  box  should  rest  on  parallel 
strips  and  be  clamped  securely.  By  following  the  above  method 
the  most  accurate  work  is  obtained  and  much  time  and  monev  is 
saved  in  the  erecting  shop,  as  no  shoes  and  wedges  will  have  to 
be  pulled  because  of  the  locomotive  not  traming,  due  to  the  boxes 
not  being  square  and  true.        ';-  V    ;■    J'-'::,-      ;     .     ' 


'Foreman,  Mt.   Clare  Shops,  Baltimore  &  Ohio.: 


Germ.\k  Locomotives  Exported. — There  were  58,127  tons  of 
locomotives  exported  from  Germany  last  year.  This  is  more 
than  45  per  cent,  greater  than  the  number  exported  in  either 
1910  or  1909,  but  only  /'j  per  cent,  more  than  in  1908.  Of  the 
whole  weight.  13,711  tons  went  to  France,  7,480  to  Spain.  6,150 
to  .\rgentina.  5,314  to  Roumania.  and  2,295  to  Turkey. 
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in  \\''ii'!  ■ill'-  J  ill.  tliiik  and  (.Mi'iiilinu:  r.  iiitiinii  iii-l\  ln'iui'i-n  I  ln.'.tm  aiici  a  ')  in.  I  ln.-aiii  -aw-  iincI  I'^r  tlm  ir-oan".\  iii.u  inemlH'r 
x\u.'  -i'K-  -ill*;  tin-  tw.  liciitniii  plaic-  art.-  ■■ac]:  11  in.  \  7  I'l  in.  and  and  I'mnitudinal  siiri'cn<.T>.  Ilu'y  arc  secured  ti>  hij>s  on  th. 
end   a''"Ht   halt   wny  lieiween   tin-   siije  aii'i   omiir  sijl^        \n  S   in.       iMij^tcr  i-a-itinii  and  !i\    anyK'-  at  each  <■>{  tlir  diapliraiinis.     .\t  th. 


Se:^on  a-^  Truck  Cen-fer. 


Sections    of    Underfiniiie — 100-Ton    Capacity     Flnt    dr. 
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:ul    sillb    tlic    0'>ii>triK-tiini    ciiiisi>l>    >ini))l\    <  i   a    !_'    in.,   it*' _•    ll'.. 

■laiincl  end  secured  to  llie  ends  of  tlii.-  l"iij;itudiiial  >ills  liy  aiijiks. 

I   is  cut  oiU   at   tile  center    ti>r  the  pa^^-ajie  nf  the  coupler  shank. 

iie   custoniarx    hutVuin    ca^tin.l;    lormini;    tlie    vt.-inforcin.ii    aroinid 

he    openinii.       l)ia!.;oual    hraces    are    i-arried    as    uMial    troiii    tlii' 
Tners   to   ilie   center    sill^    at    tlie    Ixil^ter.      I.ar.sje    stakt'    pockits 

.re  secured  insitli.'  o|'  tlie  >idc  sills,  the  tlnof  Iieini;  cut  aua>  i<i 
^ive  adniis>ioii  to  them.  Tlie  i' j  in.  tloorini;  i>  secured  to  the 
iitulertraiiie  l>y  a  '  _•  in.  platr  >et  in  at  tin  lop  of  the  oiUsiik- 
«.di;eS  ni  the  floor  and  liolted  tlirou.uh  to  the  tlan.ye  of  the  ^-ide 
-ill.  It  i--  also  holte'l  with  cotniter-sunk  hoIt>  to  tlie  S- in.  loii!.;i 
;;idinal    I    heanis. 

The  (i-wheil  lruck-<  ha\e  -i<K'  fr.uiies  huill  up  of  two  V  in. 
channels  placed  hack  to  h.n-k  hut  ^iiaced  ahout  .V'm  •"■  apart.  1  he 
iransonis  are  fornu-d  of  two  1(1  in.  liianiiels  jdaced  hack  to  liack 
,iiid  secured  to  the  -ido  frames  \>y  liea\\  cast  steel  hrackets.  I  Iu_\ 
have  top  and  hottoin  cover  i)lates,  and  the  h'ail  on  the  iruck 
center  i)late  is  carried  to  them  thronuh  cast  -teel  nunihers  of  the 
^liape  and  arrantiemenl  shown  in  the  illtistr.ition.  .\n  iniere>i- 
ing  desijjn  of  double  pc<lestal  is  shown  in  det;til  in  one  of  the 
drawin.i;s.  It  is  made  in  two  |)arts.  tlu  to|i  nf  each  ]iart  hein^: 
arraiij^ed  to.  fit  over  the  l1aii.i;e  of  tin  inuk  >i<le  frame  channel 
and  to  Ik'  riveted  securel\  to  the  wel'  of  the  channel.  Ilu 
iiotlonis  ari'  held  toyetlu  r  ]i\  two  1  ■■  s  in.  holts.  1  he  arr;iiV-;e- 
nu'Ut  of  the  t<|nali/rr.s  ;ind  ^prins.;-  iv  rUartv  >Iio\\n  in  the 
illustration. 

ACCIKAC^    IN  I  IMSMING  I)KI\  ING 


in    .lOIIN  V.  I.I-  CdMPTK* 

There    is    ))rohahl\     i jh  ration    in    the   f^eueral    rejiairs    ,>\    a 

loiomotive  liiat  causis  .yreater  dela\  to  the  ouliiui  of  the  erect- 
ini;  slioj)  tlian  the  failure  of  tlu  engine  to  tram  .ifter  the 
shoes  ami  wed.yes  havt.-  .all  heeii  iil.imd  ;md  ap])]ied.  the  hr.iCe^ 
liave  heen  drawn  np  siiujily  in  place  and  the  iioUstal  weil.nes 
have  been  a<linsted.  It  is  true  tliat  sonutimes,  especiall\  if  old 
-hoes  ami  wedi^es  are  used  and  lined,  that  the  failure  to  tranr 
inav    he   attrihuted   to   the   inaccuracx    of   tliis   work,   hut    in   maii\ 


Driving     Box    Clamped    on     Boring     Mill    for    Facing. 

inst;iiK-es  it    is  clinctlv    ihu-  to  the    failuri-  of  the  machim-   sho]p  to 
[iroperlx    handle  the  wurk. 

."Xfter  the  drivini;  hoM'-  ha\e  Iki'U  delivered  to  tlie  machine 
shop  and  sirijiped  of  ilu  old  inil-pl\  linir  :in<l  crown  hr.isses.  ii 
they  are  worn  too  thin  for  future  use.  tlu-  new  brasses  are  apjilii- 1 
antl  the  boxes  are  deli\ere<l  to  the  furnace,  where  the  eml-pla\ 
liners   are   |ionred.       I  hat   the  end-i)l.i_\    liner  ni;i.\    he  tiijlit   on  the 

*l-"t>.r«iii.iii.  .Ml.    (Ijin     .sili.>i>s,    I'.altimiire   &   Ohio.      "        -  .■ 


lio.\  and  that  tlu'  co>t  ,)f  clrillini:  hoK-s  ti..  prevent  i.v  huer  :r>u'\ 
tnrnin.t;  may  lie  sa\ed.  liie  l>o\  should  h.i\e  the  siii;dKr  do\e-tail 
ecceiitrii-  with  the  larvt  om.  tlu  diameter  of  v\!»ic!!  s}),,uld  be  at 
least  as  lar.tre  ;is  the  diameter  <ii  the  hub  of  the  wheel  on  wjik-li 
till  bo\  is  ii,  In-  mounted.  This  oiK-ratioH  may  l>t  d'.ne  'U  the 
machine  wiiliont  a.  second  lyindlin',;  wIkii  the  -.'Id  Imer-  are 
rinioveil. 

I  he  bo.\  should  next  l>e  lielixeied  to  the  boriii.!.;  aiill  li,>r  lacinu. 
if.  because  of  the  fr.inies  beini;  removed  t'T  repairs  ^ir  ti«r\v 
frames  beini;  aiiplied.  it  is  impo.ssible  to  allow  for  the  ciul-plav 
accurately  and  the  outimt  may  be  delayed  because  the  Ikjxcs 
.'ire  not  bored  -vvlien  accnr.-iti    einl-plav  i':'i:i   is  se"t:r<-d.  the  b'-xcs 


Driving    Box    Ciimped    Preparatory    to    Bonng. 

may  lie  trued  otT  f  I'loyide  an  .(ccnrate  surfai:e  to  w-.rk  fp:n. 
All  bo.Nes  slintld  be  -'  l.ued  th;itthe  llaU^ivs  ..!!  both  sid«  s 
Caliper  accurately    vvilli.  tile  lim  r   face. 

.\  kiue  u.sed  by  Us  i,,r  this  ..]ieraiton  to  prevent  liic  l-.st  time 
111  eess,iril\  re'iuire'l  ni  -ettinu;  the  boxes  is  show  u  j;i  the  illu.s- 
tratiou.  rile  li'.\e~  .ire  n<  .\t  iilaned  ill  the  s|j.,^-  ;4]nl  wtHJjit 
spaces;  this  opt-iati.'ii  i-  mcessary  as  .-ill  bo w.s  after  havinj:  the 
crown  brass  .ivid  tlu  end-|il.i\  liner  applied  are  irrejiular  ;in<l 
uneven  and  ihis  sp.ne  must  be  lrue<l  otf"  to  i;ive  the  meciiaiiic 
in  the  erecliny  s]i,,p  .ni  accurate  surface  from  which  to  secure 
his  Sii/es  for  lavini;  otf  the  faces  of  the  shots  aud  wedues  I  :ie 
planin.t;  of  tile  sho,  ;,nd  wed^re  tit  ol  the  boxes  tnusl  be  «t|nare 
with  the  eml-jilay  liner:  therefore  a  kiue  slK'uld  be  ai>pliid  to 
ihe  planer,  whith  is  s,|;iare  with  platen  or  bed.  at^ainst  whicl? 
llie  lirivint;  box  s]i,,nld  be  cl.iuiped  with  the  liiur  next  I'  kuee. 
With  this  method  of  performini.;  tin's  operation  al-sohitf  accnrai->- 
is  obtained.  In  borinj;  the  crown  br.isses  to  tit  tlu  i-  nrn.ds  s. , 
that  tlle>  nv.iv  be  -cpiart  willi  the  liner  and  true  with,  the  -Iv-e 
;ind  wed.ue  sp.iee.  th<  box  nu'si  be  jdacid  on  tlu-  boritiii  mill  with 
the  hub  liner  toward  tin  bid.  The  box  sh,,nld  ri-st  •  ii  paral'il 
strijis  ;ind  l.e  clamped  s,e\trelv.  I'.v  foil. .\viii.u..tiie  above  method 
the  nio-t  acctirate  work  is  .  ],i.iined  :\,u>\  much  ti-ue  and  ni'  nev  is 
saved  in  the  irexlin.i.:  -iiop.  .^^  n>>  sliofs  ;ind  wi-ilues  will  li;i\e  to 
be  )ud1ed  beeause  of  tin  ioiMUi.  live  not  training:,  ditc  to  the' boxes 
not    bi-iiii;    s(|n;ire  ani]   trui-.  _  ■      ' 

(iKKM.VN'  l.neovnnivKs  l'.xfoKTKl>.-;-'riK're  Were  .^S.Ur  t-ois  ..f 
brei. motives  i  xjiorted  fr^ni  <  iennaiiy  last  vcar.  ihis  i>  more 
than  4.S  per  cent.  vreaiiT  tiian  the  number  exjiorted  in  eitl'.er 
I'dd  ..r  IMl".  but  onlv  7  .  )ier  cent,  mure  than  in  ]m,s.  « »t  tlit; 
whole  wei.iiht.  l.iril  tons  umt  to  I'ranve.  T.-lHi  t-  Spahi.  «..1.V3 
lo    Vryeutina.  ,^..^14  to  k.  .-.rnania.  and  2.2**.^  t«riurkt-\. 


Mikado    Locomotives    of    Great    Power 

As  a  Part  of  a  Comprehensive  Plan  to  Reduce  Operating  Costs  by  the 
Use  of  the  Latest  Improvements  in  Locomotive  Design,  the  Chesapeake 
&    Ohio  has   Recently    Ordered    25    Locomotives    of    the   2-8-2    Type. 


To  deliver  a  drawbar  pull  of  over  27,000  lbs.  at  33  miles  per 
hour  (2,390  (lra\vl)ar  horsepower),  requires  a  locomotive  built 
on  a  thoroughly  balanced  design.  It  must  not  only  have  a 
large  boiler,  but  one  of  large  capacity — terms  which  are  not 
always  synonomous — and  must  carry  a  well  adjusted  balance 
between  boiler  output  and  engine  demand,  and  must  also  in- 
clude capacity  increasing  devices  capable  of  doing  their  full 
•duty.     That  this  result  has  been  accomplished  with  the  Mikado 


was  of  the  Mallet  type  for  use  in  the  mountains  of  West  Vir 
ginia.*  Twenty-five  of  these  locomotives  have  been  in  servic 
for  well  over  a  year,  and  25  more  have  recently  been  orderee.. 
Records  of  eight  months'  service  show  that  they  give  a  net  sav 
ing  of  5.7  cents  per  thousand  ton-miles  in  the  cost  of  handling 
traffic  as  compared  with  the  cost  when  locomotives  of  the  con 
solidation  type  were  in  use.  The  next  class  was  the  developmen 
of  an  entirely  original  type,  termed  ^fountain    (4-8-2)    type  foi 
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Boiler   Which    Has    Deiivered    Nearly   2,400    Horse    Power. 


locomotive  on  the  Chesapeake  &  Ohio  lends  particular  interest 
to  the  design  illustrated  herewith  from  which  there  have  been 
24  locomotives  ordered  in  addition  to  the  original  engine  built 
by  the  American  Locomotive  Company,  and  designed  by  its  en- 
gineers in  co-operation  with  the  officers  of  the  railway.  The 
sjimple  engine  was  designed  on  the  basis  of  hauling  4,0(X)  tons 
on  a  .3  per  cent,  grade  at  a  sustained  speed  of  15  miles  per  hour. 
What  it  is  actually  capable  of  doing  is  probably  best  illustrated 


heavy  passenger  traffic  on  steep  grades.f  These  locomotives 
since  being  put  into  service  have  been  most  satisfactory  in  every 
way,  and  easily  accomplish  the  work  that  previously  required 
two  large  Pacilic  type  locomotives. 

The  present  Mikados  have  been  designed  for  use  on  the  com- 
paratively level  sections  of  the  road  where  they  will  haul  trains 
at  moderately  high  speed  and  of  a  tonnage  greater  even  than 
can  l;e  handled  l)y  the   Mallets  in  the  mountains.     It  was  prob- 
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Powerful    Mikado    Locomotive   for   the    Chesapeake   &    Ohio. 


by  the  graphical  record  of  a  test,  shown  in  one  of  the  illustra- 
tions, where  trains  of  nearly  6,000  tons  were  handled  at  a  speed 
of  from  20  to  30  miles  per  hour  over  a  road  having  the  profile 
shown  at  the  bottom  of  the  illustration. 

This  is  the  third  new  class  of  locomotive  developed  by  the 
Chesapeake  &  Ohio  during  the  past  two  years,  forming  part  of 
the  plans  of  the  management  to  use  the  latest  improvements  in 
locomotive  design  to  as  large  an  extent  as  possible,  in  reducing 
net  operating  costs.     The  first  locomotive  built  for  this  purpose 


ably  the  service  given  by  the  Mountain  type  engine  with  600  and 
700-ton  trains  on  heavy  grades  that  controlled  the  design  of  the 
Mikado,  as  a  careful  comparison  will  show  that  outside  of  some 
boiler  changes  the  Mikado  is  essentially  the  Mountain  type,  with 
a  two-wheel  truck  substituted  for  the  four  wheel  one.  Such 
alterations  as  have  been  made  resulted  in  an  increase  of  about 


•For  illustrated  description  see  American  Engineer  &  Railroad  Journal, 
December,    1910,    page    471. 

tSee  American   Engineer  &  Railroad  Journal,   October,   1911,   page   381. 
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4,000  lbs.  of  weight  on  the  drivers,  bringing  it  to  about  243,000 
i))S.,  or  an  average  of  over  60,000  lbs.  per  driving  axle.  The 
total  weight,  however,  was  reduced  from  330,000  lbs.  to  315,000 
lbs.  While  the  cylinders  are  of  the  same  size,  29  in.  x  28  in., 
the  use  of  56-in.  wheels  in  place  of  63-in.,  and  of  170  lbs.  boiler 

.  pressure  as  compared  with  180  lbs.,  has  brought  the  theoretical 
tractive  effort  up  from  58,000  to  60,800  lbs.,  making  this  the 
most  powerful  engine  of  its  type  as  regards  maximum  tractive 

'effort.      ^  :':■:■■■■'. :-.y  :■.■:■■    .;.,;;.■:/:■;   ,•-■;.     .■ --■V ':■:'-■■ '■•::■:  '■■■ 
Xhe  changes  in  the  boiler  have  been  such  as  to  reduce  the 


affecting  the  heating  surface.  There  are  also  five  less  2^-in. 
tubes  in  the  Mikado  than  in  the  ^Mountain  type  boiler,  although 
the  diameter  of  the  shell  is  the  same. 

The  parts  that  are  duplicated  on  the  two  classes  include  prac- 
tically everything  that  requires  frequent  renewal  or  that  needs 
to  be  kept  in  stock.  This  is  impressively  shown  in  the  follow- 
ing list:        ...  .  .  V     . 

Trailer  truck  axles,  details  of  ash-pan  rigging,  tender  truck  axles,  boiler 
tubes,  boiler  flues,  dome  cap,  dome  casing,  driving  boxes,  trailing  truck 
boxes,   driving  box  bearings,    Elvin   driving  box  cellars,   trailing  truck  box. 
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Graphical  Record  of  a  Recent  Test  of  a  Chesapeake  &  Ohio  Mikado  Locomotive. 


length  between  the  tirebox  and  the  center  of  the  cylinders  by 
about  35  in.  This  has  been  done  with  a  reduction  in  the  actual 
heating  surface  of  only  81  sq.  ft.,  since  tubes  of  the  same  length 
are  used  in  both  boilers,  and  the  reduction  in  heating  surface  is 
all  confined  to  the  combustion  chamber,  which  in  the  Mikados 
is  19}/2  in.  in  length.  The  reduction  in  the  distance  from 
the  center  of  the  cylinders  to  the  front  tube  sheet  of  from  51^ 
in.  to  31 J^  in.  accounts  for  the  remainder,  this,  of  course,  not 


traihng  truck  box  bearings,  trailing  truck,  cab,  blow-off  cocks,  injector 
steam  valves,  cylinder  cock  operating  valves,  cylinder  cock  operating  cylin- 
ders, crank  pins  (except  front  pin),  cross  head,  cylinders,  cylinder  heads, 
cylinder  by-pass  valves,  cylinder  head  relief  valve,  coupler  (pilot),  coupler 
pocket  casting,  coupler  pocket  pins,  eccentric  crank,  exhaust  pipe,  fire  door, 
frame  pedestal  caps,  frame  shoes  and  wedges,  frame  cross  tics  (between 
back  and  main  drivers,  between  main  and  inter,  drivers),  foot  plate,  chafing 
plate,  grates,  grate  details,  grate  shaker  rigging,  pilot,  pistons,  piston  rod. 
PLSton  rod  packing,  parts  of  .screw  reverse  gear,  side  rods,  main  rod  bear- 
ings,   sand   box,   smoke   box    front  and   door,   link    motion    (similar),   steam 


Mikado    Locomotives    of    Great    Powep 

As  a  I*art  of  a  Comprehensive  Plan  to  Reduce  Operating  Costs  by  the 
I  se  of  the  l>atest  lmpro\enients  in  Locomotive  Design,  the  C]hesapeake 
t\:    Ohio    has    RecentK     Ordered    2S     Locomotives    of    the    2-S-2     lype. 

To   lUliwr  a   ilra\\l>ar   imll   >'i  .i\rr   _'7.(KKt  lii.-..   ai    ,>.^   iiiiks   jut  ua<   ci   llii    Malut    t>  pc   i<>r  iiso   in   the   iiMuiilain-   <if   West  Vi 

hov.v    (_'..V.O   (Iraul'ur    li'  r^ipow  v-r  i,    i-i<|nir(.->    a    !■  c 'iib  i!i\  c    Imili  liiiiia/'      'rwrittx -i'i\  c   >>f   tlii.sc    liK-iniintivcs    liavi-    Ihcii    in    scrvii 

on    a    tli'M-ijiiiilily    tialanroi]    ik-iiin.      li    nnist    n^t    .>nly    lia\c    a  i'<r  well  i>\i.'r  a  xcar.  and  J5   \\)"Vv  h:\w   recently   lieen  orders 

lafLie    lii'iKr.    l>i;t    c'ni'    iii    lar^e    raiiarits      tri"ni>    wliii,'!)    are    n-<\  Kci-c^rds  I'l'  (.iulit   nionili>'   ^i'r\  iee  >liii\\    that  tliey  S'^'t'  •'»  net  sa\ 

al\va\  <    >\  ii'MiLiif '\i^  -  am!    nu;~t    iarr>     a    wril    a''in-le<l    lialanci-  iiiy   >>i  5.7   ient>   |H-r   ih  aisintl   t^n  miles   in   tlie  m.st   ni  Iiandliii 

hetwceii    hoiler   fiutjutt    ;'.n<l    eniiine    (Kniaml.    and    niii^t    als<>    in-  tralVn-  as  eoiniiared  with  the  eni-t   ulieii   locoiiicilives  t<i  the  cot-, 

elude    eai>aeity    iiicr»'a>itiL;    di\iees    eapalde    "f    dniiii:    ilieir    tnli  >nlidati<in  typi,'  ui-re  in  n»i'.      Tlie  tiext  class  was  the  developmei 

duty.— ^l^it    tlij^  rr-uli   ha-   In'iti   ai-c. 'tnph-h.-d    with    tlu-    Mikad..  ••t'  an    iiuirely    .'riLiiiKd    t>pe.   termed    .\r(iiintain    (4S-2)    type    !'■ 
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Boiler    Which     Has    Delivered  Nearly    2.400    Horse    Power. 

IiK--Mn"tive   "u   the   Chesapeake  &   CMiio  lends   particular   intere-t  heavy    ])as>en!j;er    tratVic    <>ii    stei'ii    ijrades.t       These    locoiuoiive- 

t"   the  de>iyn    illn.^trated   iicrcwilli    fr^m   whicli   there   iia\e   l)een  >iiice  heinii-  ptit  inti.i  service  have  been  inost  satisfactory  in  cver\ 

24  I'lCM)' 'tivis  ordered   in   ad<Htion  tn  the  <irii4inal   engine   Imilt  way.   and    e.{>i!_\-   ,-icc>iniplish    the    wurk    that    previously    re(iuire<l 

hy  tile   .\nu  ricaii   l."C"inoti\e   C'nnipaiiy.   and   desij^ned   ]>y  it>   en-  Iw^  l.arue   I'acii'u-  t>pe  1   ci>nii'ti\  e>. 

tiiiieer-    in   co-o])eratiiin    with    the   "t'lieer^    <<i   the    r,iilwa\.       1  he  I'i'e  ine-eiit    .Mik.ido*  h.ive  heeii  doitiiied  for  use  on  the  com 

s.iinple  eUiiine   was   di-iyiied   ■ 'n   the  Ii;i-i*  <.t   hauling   4.(XK1  t<ins  p.arativelv    K\  el  >ectiiins  of  the  read  where  they  will  haul  train- 

oil  a  .3  lii.r  ei-nt.  .vrade  at  a  -n-taiiied  ^pi-eil  <■!"  15  mile-  per  Iinur.  at    mi"l,r;ite]\    hiyli    -jieed    and    "i   .i    tuiinaiie    '-;'re;iter   even    than 

What   it    i>  .acturilly   caprd»le  •<{  d^'iiiL;    i-   jiriiiahlv    lie-t    illu-tratcd  can   ie   li.tndK'd   iiy   tlii'    .Mallei-    in    the   munniains.      it    was  proli- 


~  Povverful    Mikado    Loccniotive  for    the    Che?,Tpe.Tke    &    Ohio.     '  .                              - 

liy   the  yr.ijihiivd   record   of  a   test,   -howii    in  I'lu-   nf  llie   illn-tr.i-  ;il>l\    tlie  -er\  ici'  t;i\en  hv    tlu-  .Mountain  t>pe  eiiiiiiie  with  CiOU  .and 

tfii-.  wluri    tr.dn>  <>i'  iu.irl\    ^.(Mlll  t'-n-  were  haiiille<l   .it   .i   ^peed  /OOl'iii  train-  mi   lK;i\y  .mades  that  controlled   the  desi;,;ii  of  the 

of   fii.ni  20  }'•  Ml  miles  per  li..nr  over   .i   ri  .ad   h.iviuL:   the   proiile  .Mikado,  .a-  .i  careful  couiiiarison  will  show  th.at  outside  of  some 

sii'iwii  at   the  Ii'.ttoni  of  the   il]u>tr.iiii>n.  ln.iler  cli.ii'i;es  the  .Mikado  i-  es-entially  the  .Motnitain  type,  with 

Tlu-   i-    the   third   new    cl;i->   of   locomotive    devel'iped   hy    the  a    two-wheel    truck    -uli-tiluted    for    the    four    wheel    one.      .^ucli 

(  lit -.ai>e.ike  iV  (thi'i  durim;   the  p.i-t   \\\<<  >ears,   formintr  part  "f  .dter.itioii-  .a-  h;i\e  het'ii   niaile   re-ulted  in  an   increase  of  alxuit 
the  plaii.s  of  the  inan;igeiueiU  to  u<e  the  late-<t  iinproveineiits  in 

locotiioine  doivii)   to  a-  l.iri;e  ;in   extent   .as  |>..ssil)Ie.  in   reducui:^  iKeemlK-r.    r-m.    |.rm,    4ri. 

net  operatin.u  co.-i-.     'I"he  !n>t    l"C«>nicai\e  huilt   f^r   tin-   puri>use  -:Sti-  .hurru.m   I  ii..ui,:-i   <'•■   /v'.kiomi/  JouiiuiI,  October.    I'Ml,   paiii-  .'SI. 
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000  ll>s.  of  Wfigln   ,,u   the   drivers,  l.riiiiiini;    it   t..  ab.ir.t  243.(X)0  .iir.ctin--:    the    lu-.itins:    siirf.io.'.      "Hktc   .-irc   als.^-  fivv    K>-    J   j-iii. 

,s.,   or   :in   .-ivcra.m.-   ..t    .,\or   MXOOO   ]h<.   ptr   driving   axle.      The  tubes  in  the  .Mika<lo  th.in  in  tlie  ^[<nlntaill  tyi>e  ItoJlcr.  aUhough 

lal   wciKiit.  however,   was  rcihicetj   from  330.(X)0  11)-.  to  315.000  the  dianicter  of  the  shell  is  the  sanic. 

■s.     While  the  e\lin<lers  are  <>i  the   >anie  si/e.  29  in.   x  2S  in..  The  parts  that  are  duplicitod  on  tlie  two  classes;  incltitlc  prac- 

..le  use  of  56-in.  wheels  in  plaoe  <>\  (i3-in..  and  of  170  ll.s.  hoiler  tieally  everytliing  that    recpiires    fre<|miit   renewal   or   that   needs 

-/pressure  as  compared  with   ISO  Ihs.,  has  hroti^ht  the  theoretical  i<>  l.e  kept  in   stoek.      iliis  is  imi.ressively  >hown   in  the  follow- 

■  "active   etTort    up    from    .^S.(KX)   to   (lO.SOO   Ihs..    makinj-    this    the  iiiijlist:    . 

lost   iiowerful   en.nine   •>(  its   lyjie   ;is   rey.irds   maxinunn  tr;icti\e 

(-(•      (  -  I  rniliT  truck  axk=i   <lt::iil>  of  .T-.lijr.Hi    ri-gKiuR.   ttmlcr  tiucli   axleS.    !i..iler 

....    '  •         1        1     -I         1  tn'ies.    iHiiler    lltiON.    d.imc    i-i\]u    ilnnO"  oroiiig.    drivinu    li<.\e-i.    ir.iiliriK    truck 

I  he   elian,i,'es   ni    the  In-iler   have   heen    such,  as   t..   reduce   the  i...xv.v  driving  l,.,x  h^txrU,n~.   Khin  .hiviiiR  1,on  cellars,  m.iliui:  trmk  l...x. 

I  ISO 

100 

Chied 
t^  IS 

\^  zo 
^^  ?s 


iO 


10,000 
^60.000 
Is  0,0  00 
>i40.000\-H^ 
\30.000 
^Z  0.000 
c5  10,000 


8Z   80    18    16    14    7Z    70   68    66    04    iiZ    60   58  S6  S4   SZ  SO  48  46   44.  48  40  38   3€  34   32    30   28  £6   M    22   20  18     16     14    12 

Mile  Posh.    ■  ■:   ^-      . 

Graphicnl    Record   of  a    Recent  Test  of  a   Chesapeake   &   Ohio    Mikado    Locomotive. 


lentith  lietweiii  the  llrelmx  and  the  center  of  the  c\liniler>  by 
alx.nt  .v'^  in.  ibis  li.is  been  d^ne  uitli  a  re'lncti-ui  in  the  .actual 
heatinf^  surface  of  only  SI  sq.  ft.,  since  tubes  of  the  same  lens^th 
arc  use<l  in  both  boilers,  and  the  rednctioii  in  he.itin.n  surface  is 
all  coniiiied  to  the  combustion  chamber,  which  in  tlie  MikadoS 
is  1'';..  in.  in  Kn!.;tb.  The  reduction  in  the  dist.ance  from 
the  center  of  the  cylinders  to  the  front  tube  siieet  of  from  51'j 
in.  to  v^Pj  ill.  accounts  for  the  remaiiuler,  this,  of  course,  not 


tLiihiVK  inu-k  Im.n-  In-.ni.i^^.  i,.„li„n  lim-k.  cat..  I.i.nv-ott  cck-.  iii.u-ct^.r 
-UMin  v.-ilvc-.  cylin.kr  ckU  ..,..i  ..tini;  xaKrv.  ev.lin.k-r  c^k  i.|.eralii.){  cvlin- 
.Ut>,  cr.iiik  I.ins  (ixcc[M  Ir.  in  pi-u.  cr..><  jK-a.i.  cyliii.k-v-.  .vlin.l-r  li,'a.l<. 
.■viiii.kr  1,>  ]..•,.-  v.i1v<s.  cylHi.ler  luad  rx-Ik-f  valve.  c.M,,,k-r  (v>il,.t).  c..„,ik-r 
i..ckn   casti.ii;.  c.iu|,kr  i-K-K-t  jiiiis.  cixcniric  cnnVk.  ixli.iiist   y^M:.  life  .h.,.r. 


'"•      --•••••11*      I'J^-*      III*.       <l<f1>|f 

fi.iiiK-  pckstal  caps,  frame  slu.es  and  wedKcs,"  frame  cross  tics  vbctwccn 
Lack  and  m.-iin  .Irivors.  l>ot«ccii  main  .nnd  inter,  driver- i.  foot  plate.  clia<^ 
l.l.-.te.  prates  prate  <Klails,  prate  sliaker  rigpinir.  .pilot,  pistons,  ,,iMoH--r<vl. 
l.i-ton  rml  packiiip.  part-  of  screw  reverse  jiear.  side  rods,  nrain  roirbi^r- 
ings,    sand    box,    smoke    b..x    ironf   and    d^wr.    link    «io,io„     (,!,„;].„■..    -u-am 
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c'-.est  heads,  throttle,  dry  pipe,  valves  and  packing  rings,  valve  rod  and 
fiem,  valve  rod  guide,  valve  rod  packing,  driving  springs,  tender  truck 
5i"irings,   tender  and  details,   and  tender  trucks. 

In  view  of  the  success  of  this  locomotive  in  the  service  for 
which  it  is  designed,  it  is  interesting  to  consider  the  possibility 
C'f  the  Mountain  type  engine  for  fast  freiglit  work  at  speeds  some- 
what higher  than  is  advisable  with  this  engine.  If  we  assume 
tiiat  the  Mountain  type  locomotive  will  deliver  the  same  horse 
power  at  the  same  piston  speed,  it  will  give  a  27,000-lb.  drawbar 
pull  at  37  miles  per  hour  in  place  of  33  miles  for  the  Mikado. 
It  would,  of  course,  have  a  much  smaller  starting  ability,  due  to 
the  larger  wheels.  However,  for  certain  classes  of  service  it 
would  seem  to  be  particularh'  well  adapted. 

The  Mikado,  like  the  Mountain  type,  is  equipped  with  the 
Street  stoker,  Schmidt  superheater,  and  the  Security  brick,  arch. 
It  has  the  screw  reverse  gear  and  a  6-hopper  ash  pan,  which 
were  fully  illustrated  and  described  in  the  article  on  the  Moun- 
tain type  locomotive. 


■  .v-"'    :       ■    ;i;i./;\-.  Cylinders.  ".      -    • 

Kind  ....,,... Simpl* 

Diameter 29   ia. 

Stroke «...^  im. 

Vaho. 

Kind , -. K«t«| 

Travel    7  ia. 

Steam  lap I   3/16  in. 

Lead    > ^..3  16   in. 

■.■':■_•'  ::^' :.:'■'':■:■:  -V'.-    :      -     '  H'l<ccl^ 

Driving,  diameter  over  tire - 56  in. 

Driving,  thickness  of  tire 3  in. 

Driving  journals,  main,  diam 11  J4  rn.  x   14  in. 

Driving  journals,   others,   diam lOJ^    in.   x    14  in. 

Engine    truck,    diameter ^ , _ 30  in. 

Engine  truck,  journals ,.... ,....>634  in.  x  12  in. 

Trailing   truck,    diameter 42  in.  : 

Trailing  truck  journals.  .  .  .  v ..,■...,■,>,•>.•..••  So.  X  14  kb 

Boiler.      ■ '.'        •  :.    ■■,  "'         '  ■ 

Style .vt  ,v.^.  •'  ...v. Conical    connection 

Working  pressure *  .i •>.''. . .  -•■'•  '•:• 1 70   lb». 

Outside   diameter   of   first   ring ..;,.....,..,-. 83f4   in. 

Firebox,   width  and  length ....-..,';.....:,...  .84  in.  x    li4  in. 

Firebox   plates,    thickness ....i.:...>. fi  in. 

Firebox  water  space,   front ,,.,.•..... 5  in. 


i 


•••••••••• 

:::•.. •••4 

••••••••• 


ri*a« 


VPQQMO 


238,  2!^' Tubes. 


40,  S^'FA/es. 


Sections   of    Boiler   for   Chesapeake   &.   Ohio    Mikado    Locomotive. 


The  general   dimensions,  weight  and  ratios  are-  given  in  the 
following  table:  •        '  j  ,         ..        ■ ..''  k.  -  v 

■•      _'■    -\'\'  -".:'■--    ■■"'^■^  General    Data.      '-'     '■■.'''  '''[/.::.: 

Type ..... 2-8-2 

Service      Freight 

Fuel    Soft  coal 

Tractive  effort    60,800  lbs. 

Weight  in  working  order 315,000  lbs. 

Weight   on    drivers    243,000  lbs. 

Weight  oi.  engine  and  tender  in  working  order 484,700  lbs. 

Wheel  base,  driving 16  ft.  6  in. 

Wheel  base,  rear  driver  to  trailing  truck 109  in. 

Wheel   base,   total 34   ft.    10   in. 

Wheel  base,  engine  and  tender 67   ft.   11   in. 

■;■;-•:;/■„;■. ''\  .■■■■■■;.   V/r'^,   ".':..         Ratios, '■'.■:':'■' -!■:,[  :-.■._/■  \- ■■■■ '       ;   " 

Total   weight   -=-   tractive  effort 5.18 

Weight  on  drivers   -4-  tractive  effort 4,00 

Tractive  effort   X    diam.   drivers   -i-   heating  surface 840. 

Tractive  effort   X   diam.  drivers   -7-   'equivalent  heating  surface 640. 

Total  heating  surface  -H   grate  area 60.8 

Total   "equivalent  heating  surface   -=-   grate  area 79.8 

Firebox  heating  surface   -f-   total   heating  surface,   per  cent 7,00 

Firebox  heating  surface  -=-  total  'equivalent  heating  surface,  per  cent.     5.31 

Weight  on   drivers   -i-   total   heating  surface 60. 

Weight  on   drivers   -H   total   'equivalent  heating  surface    45.6 

Total    weight    -i-   total    heating   surface 77.8 

Total    weight   -i-   total   'equivalent   heating   surface 59.2 

Volume   both   cylinders,   cu.    ft 21.4 

Total   heating  surface   -r-   vol.   cylinders 188. 

Total   'equivalent   heating  surface   -j-   vol.  cylinders 248. 

Grate   area    -r-   vol.   cylinders 3.12 


Firebox   water   space,   sides   and   back.  ..  <i ......;;.'.  .................  .4J4   in. 

Tubes,   numl^r   and   diameter ...;,..,.., .238 — 2%   in. 

Flues,  number  and  diameter ..-;.'.  i  ...  ^ 40 — S'A   in. 

Tubes,   length 19    ft. 

Heating  surface,   tubes   and   flues •?•• 3,740     sq.ft. 

Heating   surface,    firebox.  . _. i*. 283     sq.  ft. 

Heating   surface,    arch    tubes " , 28.2  sq.  ft. 

Heating    surface,    total    4,05 1 .2  sq.  ft. 

Heating    surface,    superheating 845     sq.  ft. 

Heating  surface,  total   equivalent* 5,318.7  sq.  ft. 

Grate    area     66.7  sq.  ft. 

Center  of  boiler  above  rail 9  ft.    10  in. 

Top  of  smokestack  above  rail 14  ft.   10  in. 


Tender. 


Tank,   style    

Frame    

Wheels,   diameter 

Journals    

Water   capacity    . 
Coal    capacity 


. .  .Water  bottom 
.  .13   in.   channels 

33   in. 

.554   in.   X   10   in. 

9,000    gals. 

.15    tons 


'Total  equivalent  heating  surface  equals  total  heating  surface  (4,051.2 
sq.   ft.j    plus   lyi    times   superheating  surface. 

•,■  "  '■'■  ■  — —^ —  '■•  ''■,-. 

Ice  for  Refriger.\tor  C.\rs.— During  the  year  1911  the  Pacific 
Fruit  Express  Company  used  in  refrigerator  car  service  on  the 
Southern  Pacific  1,467,433  cakes  of  ice,  each  39  in.  long.  22  in. 
wide  and  11  in.  in  thickness,  the  whole  weighing  220,115  tons. 
This  quantity  would  make  11,006  car  loads  of  20  tons  each.  ;      ." 
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LOCOMOTIVE  MACHINE  SHOP  KINKS 


Awarded    the    First    Prize    in    the    Shop  Kink 
Competition  which  Closed  September  15,  1911 

BY  R.  E.  DETTE, 
Machine  Shop  Foreman,  Pennsylvania  Railroad,  South  Pittsburgh,  Pa. 

:>'  ■■'-'■'■.   '^   ''■■'''''■  "ESTEytSMS    CL.VMriNC.    BOLT.  ' 

'1  he  clamping  bolt  shown  in  Fig.  1  is  for  use  on  a  drill  press, 
or  any  other  machine  where  the  slots  are  cut  tlirough  the  table. 
The  bolt  shown  here  has  3  tees  which  answer  the  purpose  of 
bolts  4  in.,  7f4  in.,  or  10>4  in.  in  length.  It  reduces  the  number 
of  bolts  of  different   lengths  to  be  kept  at   the   drill   press,  and 


••    ■    I                                           3' 

-^    :. if.  .■.:..:-;                      K-*-'' 

i 

y-V- 

y 3-'- 

J 

K-i; 

y-.3'— 

~^i 

«  1 

1 

'"^^  ■■HMMI, 

uort 

•1 

am 

1    Ski  Thread          T 

1                                  i% 

;/    i< 

L--::"     •.■       '■      Fig. 

here  foprwm. 
Extension 

•nfl 
CI 

ry  ins/of 
ping    Bolt 

i 

saves  some   time  in  changing  them   wlicrc   mucli   clamping   is   tn 
be  done.  ■ 

•       .;    ■  '         BORING    CROSSHE.M)    IM.N    BRA.S.-AES.         ;  -       . 

A  clamp  for  holding  the  crosshead  pin  brasses  while  they  are 
being  bored  out  on  a  lathe  is  shown  in  I'ig.  2.  It  consists  of  the 
four  pieces  A,  A  and  B,  B.  whicli  are  boiled  together  as  shown 
in  the  illustration.  The  brasses  .ire  iicld  in  this  clamp  by 
screwing  up  the  nuts  on  the  ends  of  B.  They  are  placed  on  the 
centering  plate  C,  which  is  held  to  the  boxes  by  the  set  screw  F. 
In   this    plate    is    a    center    hole    which    is     used    to   center   the 


(li\ ice,  because  of  the  ease  with  which  it  may  be  centered  on  the 
chuck.  ■  ^   ■  ■.;     '.■..,- ^ ';./.' ^-^^    :•■'.■  •■■::. ''r-  ■'■[-/  ■'     "    ;•■ 

BORING   SIDE   Rons. 

I  he  device  shown   in   Figs.  3  and  4  is   used  on  a  horizont; '. 
boring  machine  for  setting  and  clamping  the  side  rods  for  borin, 
This  method  does  not  recjuire  the  assistance  of  a  helper  to  hoi 


Fig.   3 — Clamp  for   Boring  Side   Rods. 

a  straight  edge  while  the  operator  is  setting  the  work  parallel  to 
the  face  plate  of  the  machine,  neither  is  it  necessary  to  use  a 
square  to  set  the  work  on  the  platen  of  the  machine.  The  tongue 
on  the  base  of  the  angle  casting  C,  which  fits  the  groove  of  the 


r 


± 


B 


H «?-- 


t 

^     »l 

^        1 
1 

1 

■■}-.•■•• 


Fig.   2 — Handy   Chuck   for   Boring    Crosshead    Pin    Brasses. 


brasses  in  the  lathe  chuck.  The  dead  center  of  the  lathe  is  placed 
in  the  hole,  and  the  tailstock  of  the  lathe  is  run  up  until  the  box 
bears  against  the  two  parallel  bars  D  on  the  face  of  the  chuck. 
The  jaws  of  the  chuck  are  then  tigthened.  The  dead  center  is 
withdrawn  and  the  centering  piece  is  removed,  leaving  the  box  in 


platen,  insures  its  proper  location  relative  to  the  axis  of  the  bor- 
ing bar. 

A  J4-in.  or  <-^-in.  bolt  slipped  into  the  holes  E  of  the  angle 
casting  affords  a  hold  for  the  hook  or  the  chain  of  a  crane  for 
lifting  it  on  or  off  the  machine.    The  slots  F  m  the  angle  casting 


J.--  the  correct  position  to  be  bored.     Much  time  is  saved  with  this      are  provided  for  clamping  it  to  the  table  when  the  bolt  holes  do 
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p.  ■ . 


tot  come  directly  over  the  T-slots.  The  use  of  the  parallel  and 
-lamping  pieces  B,  held  by  means  of  the  T-bolts,  plainly  shows 
how  the  side  rod  is  clamped  to  the  face  plate.  The  L-shaped 
jiiece  D  is  bolted  to  the  table  of  the  machine  and  supports  the 
overhang  of  the  rod. 

The  angle  casting  was  made  originally  for  boring  driving 
boxes  on  the  horizontal  boring  machine,  and  is  still  being  used 
for  that  purpose.  It  is  also  used  for  many  other  jobs  of  boring 
or  drilling.     Nearly  all  shops  have  some  type  of  angle  casting 


opening  directly  underneath  K  and  opens  the  valve,  allowing 
the  air  supply  to  pass  to  the  cylinder.  When  pressure  on  K  is 
i-eleased  the  valve  will  he  closed  by  the  coil  spring,  thus  cutting 
off  the  air  supply ;  the  pressure  in  the  cylinder  will  be  released 
to  the  atmosphere  through  the  opening  around  the  valve  stem. 
This  valve  may  be  made  from  alglobe  or  Jenkins  valve.    "       .    ■ 

'     ;     ■:"^\  DRIVING    DOG    FOR    WHEEL   LATHE.       ^  :     ^   '', 7  '   ./ 

In  a  shop  where  it  is  necessary  to  turn  the  journals  of  driving 
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Fig.    4 — Clamping    Biock   for    Boring    Side    Rods. 


which  could  be  converted  into  a  clamp  for  this  purpose,  and  its 
use  would  reduce  the  cost  of  the  work  about  SSYs  per  cent.- 


FOOT   VALVE    FOR   AIR    LINES. 


The  valve  shown  in  Fig.  5  was  designed  to  meet  the  require- 
ment of  a  foot  valve  for  operating  machines  and  devices  con- 


wheels  in  the  same  machine  used  for  turning  the  tires,  and  the 
machine  is  equipped  with  the  Sure  Grip  driving  dogs,  a  different 
.irnmgement  is  used  when  working  on  the  journals.  The  device 
sliown  in  Fig.  6  has  been  very  effective  for  this  work,  and  it  is 
simple  in  construction.  The  wedge  C  is  inserted  in  the  dog  and 
is'  held  bj'  the  wedge  D,  the  other  end  of  C  bearing  directly  on  the 
si)okc.     To  lake  up  the  lost  motion  or  back  lash,   the   fulcrum 
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Fig.  5 — Foot  Vaive  for  Pneumatic   Machines. 


Flo.  6— Attachment  for  Sure  Grip  Driving   Dog. 


trolled  by  air  pressure,  such  as  hose  stripping  machines,  hose  clamp  A  is  used,  being  forced  against  the  other  side  of  the  spoke 
clamping  machines,  hose  clamp  shearing  machines,  pneumatic  by  the  screw  B.  A  split  pin  is  placed  in  the  wedge  D,  as  shown, 
vices,  etc.     The  pressing  down  of  knob  K  closes  the  exhaust      to  prevent  its  becoming  loose. 
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Fig.    2 — Handy    Chuck    for    Boring    Crosshead    Pin    Brasses. 


liras-es  ill  tlu-  latllc  ohiu-k.      llu-  iliail  oeiiur  i.f  the  lathe  i-  place'l  |il;iten.  in-iue-  its  proper  Idcatimi  rt-L'itive  tn  ihi-  a.\i-  nf  the  l)or- 

in  tile  hi.lo.  .'mil  the  t.iilstnok  ni"  the  l.ithe  is  run  up  until  the  Im.K  iiit:  li.ir. 

bear-  .maiii-t  the  tw n  pai.-iIKl  liars   /'  nii  the   I'.ice  nl  the  eliuek.  .\   :V;-iii.   nr    ".s-in.   ]ji»It   slipi)C(l  intn  the  hnles   /:   ^A   the  allele 

The   Kuvs  i.f  the  i-Iiuck  are  then  tisitlu-iietl.      The  dead  center  i-  (.a.-tinji  affords  a  liold  for  the  lin.ik  nr  the  chain  nf  ;i  crane  for 

,vvithtlr;i\vn  ;md  the  cetiteriiiir  jiiece  is  removed,  loaviiii;  the  In.ix  in  liftin.u  it  on  or  off  the  machine.     Tlie  slnts  /■'  in  the  aiiijle  caslint; 

the  ci-rrvct  pVisitinn  t"  he  Imred.     Much  time  is  s-ived   with  this  .ire  provided  fnr  clanipinti  it  tn  the  t.ihle  when  the  holt  holes  do 
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it  C'liiU'  ilirciily  <i\ir  llic  T-.-luts.      I  Ik-  ii-r  nf  \hv  icirallol  ami  "in-niiiii    ijii'iilv     iiiiHiviuictli    !■.'    ;m<I    ii)i<.n-    the    \:i1\f.    allowiiiir 

.iinpin;^  piccis  J!,  liilil  \>\    means  nf  tlie  T-IkpUs.  jilainly  sliows  ilk-  air  ^u|i|ily  tu  jiass  i"  ilk-  i-\lin<!ir.     Wlkii  iiri's>nrc'  "ii  A.'  is 

>\v   the  ♦iido   rod    i>   (.lamitcd   to   tlio   faco   tilali'.      The    L-slia!)c<l  relta-'i'd  tlu'  \al\«-  v.iH   Ik-  tli^^d  liv  the  o.il   sinin;,,  thn>  cutting 

nve  /'  is  Ixiltcil  to  tlk-  talile  of  tlit  uiaehiikj  and  supports  tlic  <>((  tlk-  ;iir  -ii]ii)ly  :  ilk-  ina-Mirc  in  the  exlinder  will  l>e  release<J 

\erhanij;  of  the  rod.  1"  the  atm"-|>lkre  thr'Hii^li   tlk-  I'petiin.u   .ir'nmd   tlu-  v.d\e   stem. 

I'lie   antile   eastiny     was    made    ori.iiinally    for    horins   driving-  rhi>  \-alve  ina\  he  nia<le  fr^in  a  uh'lie  "r  Jt-nkin-  \al\'e. 

,\is  on  the  hiiri/mual   lnprinL;   niarhine.  aud   is   still  l)ein.ii  n<e<l 
•r  tliat  piirpo-e.     Il   i^  al-"  n<(.-d  lur  many  utlk'r  pihs  ol   norm;..; 

r   drilling.      .\\arl\    all    sliojis   ha\e    some    l>pe   "f   an;^1e    casting  l:i  a  ^!ii>p  wlkre  it  i-  niei>4ar\    t^i  turn  lik-  i'-nnial^  <if  drivinir 
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trtdled.  li\  air  pre-sui'e.  -uch  as  hose  stripping  machines,  ln'se  clainp  ./  is  used,  hcins  l' irced  against  the  other  ?ide  of  the  spoke 
danipint;  machines,  iiose  clamp  shearing  machines,  pneumatic  li\  tlic  screw  />'.  A  -iilit  ])in  i-  iilaced  in  Uie  wedge  P,  as  fliown, 
vices,   etc.       Tlie    pressiiig    down   of   kuoli    A.'   closes   tlk'   exhaust       to  prevent  its  hecoming  loose. 


134 


AMERICAN     ENGINEER. 


,   Vol.  86.  No.  3. 


TOOLS    FOR    PISTON    PACKING    RINGS. 

The  tools  shown  in  Fig.  7  were  designed  for  the  rapid  turning 
and  cutting  of?  of  locomotive  piston  packing  rings  and  for  making 
them  to  exact  size  without  having  to  measure  the  outside  or 
inside  diameters,  width,  or  thickness  each  time  a  ring  was  made. 
The  turning  and  boring  tool-holder  C,  when  applied  to  the  left 
head,  always  takes  the  same  position  in  relation  to  the  diameter 
indicator  D,  which  registers  with  the  index  marks  scribed  on  the 
crosshead  of  the  boring  mill  at  A.  The  turning  and  boring  tools 
are  adjusted  to  turn  the  rings  to  the  standard  width  by  using 
gage  E.  This  gage  is  placed  in  the  opening  B  of  holder  and  the 
tools  are  adjusted  to  make  a  sliding  fit.     Tlie  wide  part  or  collar 


stopped.  The  parting  tool-holder  is  then  brought  to  position  ai  1 
lowered  until  the  edge  of  the  gage  screw  bears  H  against  ti  ? 
top  face  of  the  casting.  The  dog  K  is  then  turned  to  the  le  , 
turning  the  screw  H  with  it.  This  raises  the  gage  screw  enouj  ,i 
so  that  it  will  not  bear  on  the  surface  of  the  ring  as  it  revolvt 
The  machine  is  then  started  and  the  parting,  boring  and  tumii  ,j 
operate  simultaneously.     ... 

When  the  parting  tool  is  nearly  through,  the  V-shaped  cuttii  \ 
edge  of  the  tool  M  removes  the  sharp  corners  of  the  lower  ed^^e 
of  the  ring  that  is  being  cut  oflF  and  the  upper  edge  of  the  next 
ring  to  be  cut.  The  parting  tool  A'  sets  in  the  holder  P  and  tl  o 
cli;iiiipcring  tool  .1/  is  placed  on  top  of  it,  as  shown  on  the  draw- 
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FIfl.  7 — Tools  for  Making  Piston  Packing  Rings. 
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of  the  gage  fits  neatly  in  the  opening  between  the  two  legs  of  the 
tool-holder,  thus  insuring  the  tools  being  adjusted  to  the  same 
relative  position  each  time. 

The  parting  tool-holder  r  is  applied  to  the  right  hand  turret 
head  of  the  machine.  To  adjust  the  holder  to  cut  off  a  ring  the 
required  thickness  the  gage  G  is  placed  on  the  upper  side  of  the 
tool,  and  the  end  of  the  screw  H  is  brought  to  bear  on  the  upper 
face  of  the  gage.  The  dog,  or  stop,  K,  is  then  turned  to  the 
right  until  it  stops  and  is  locked  to  the  screw  H.  While  rough- 
ing the  top  face  of  the  casting  the  left  turret  head  is  set  to  the 
desired  diameter  by  means  of  the  indicator  D  and  the  scale  on 
the  cross  rail  and  the  cut  is  started.  A  finishing  cut  is  then  taken 
across  the  top  face  of  the  casting,  after  which  the  machine  is 


ing.  When  the  ring  has  been  cut  off  the  tools  on  the  left  head  are 
raised  and  the  ring  is  removed.  The  vertical  feed  used  for  the 
turning  and  boring  operation  is  about  1/32  in.,  and  for  the  part- 
ing operation  1/64  in.  This  method  of  turning  packing  rings 
makes  a  good  finished  ring  in  a  minimum  amount  of  time. 

.;       .  ;,.      •.         .ANGLE   COCK   GRINDING    M.\CHINE.     .  .'    /  •'  ,  v      ' 

The  important  features  of  the  angle  cock  grinding  machine, 
shown  in  Figs.  8  and  9.  are  its  simplicity  of  construction  and 
operation.  The  horizontal  driving  shaft  F  is  belted  direct  to  the 
line  shaft,  a  countershaft  not  being  necessary.  The  vertical  spin- 
dles .A  are  driven  by  the  friction  disks  B.  which  have  a  sliding  fit 
on  a  splined  shaft  and  rotate  with  it.     The  vertical  spindles  are 
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driven  singly  or  together,  and  are  operated  by  lifting  the  lever 
C.  which,  with  a  slight  lateral  movement,  will  engage  with  the 
etch  D. 

Jhis  catcli  may  be  adjusted  to  suit  the.  tension  required  be- 
tween the  friction  disk  and  the  spindle  pulley  E  by  raising  or 
lowering  the  catch   in  the  slot  of  the  breast  plate.     The  valve 


Fig.  8 — Angle  Cock   Grinding    IVIachine.  ,     .  ; 

key  or  plug  when  screwed  to  the  spindle  stud  G  revolves  with 
the  vertical  spindle.  The  body  of  the  valve  which  rests  on  its 
key  and  is  prevented  from  turning  liy  the  pin  H  is  raised  off  its 
seat   bv  the  lifting  collar  /   once  everv   fifth   revolution   of   the 


'^-ll'x  ZyPSfrip 


spindle,  thus  allowing  a  lifting  movement  in  the  spindle  during  its 
rotation.  A  space  of  about  1/16  in.  between  the  body  of  the 
valve  and  the  lifting  collar  will  allow  the  body  of  the  valve  to 
raise  oft  its  seat  about  V^  in. ;  this  is  to  prevent  the  cutting  of 
rings  or  grooves  on  the  valve  key  or  seat.  The  number  of  grind- 
ing spindles  to  a  machine  may  be  increased  to  suit  the  conditions 
and  requirements  of  the  shop.  This  machine  was  built  entirely 
from  forgings,  except  the  pulley  and  bearings,  which  were  found 
in  the  metal  yard.  .       .  ..;  .    , 

OPER.\TING    LEVER    FOR    OVERHE.^D    STEAM    VAUTS.  '.    :    ,  ' 

1  he  device  shown  in  Fig.  10  is  used  for  opening  and  closing 
the  \y^-\n.  plug  valves  located  on  the  overhead  steam  blower 
line.  In  this  case  the  valve  is  18  ft.  from  the  floor.  The  lever  in 
engine  houses  has  been  in  use  for  nearly  ZYi  years,  without  requir- 
ing any  repairs  except  the  repacking  of  the  valve  stems.  Its  con- 
struction is  very  simple,  consisting  of  the  lever  A,  the  knocker  B 


Fifl.  9 — Machine  for  Grinding  Angle  Cocks. 


spindle.  This  lifting  of  the  valve  body  is  actuated  by  the  cam 
roller  A',  which  strikes  the  steel  ball  upon  which  rests  the  lifting 
pin.  The  lifting  pin  and  lifting  collar  are  fastened  to  each  other 
with  a  taper  pin.    This  pin  passes  through  the  slot  of  the  vertical 


made  of  ^  in.  x  1  in.  iron,  and  a  reach  rod  of  ^-in.  round  iron,  its 
length  depending,  of  course,  on  the  height  of  the  steam  line  from 
the  floor.  To  operate  when  in  the  closed  or  open  position,  push 
the  reach  rod  up  and  over  until  the  knocker  B  rests  on  opposite 
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Fig.  7 — Tools  for  Making  Piston  Packing   Rings. 


■  if  the  i;;i,i;i-  :it>  iivatlv  in  ilu-  "iiciiini;  i'ttunn  ilu-  lun  U\i.;s  nl'  ihc 
tot'l-holtU'r.  thus  iiisuriiii.;  ilu-  tools  licincr  ail.instcd  I"  the  same 
relatiw  i»<»itii>ii  i-ach  tiiiu-. 

riu-  i>artiiii;  tuol  Ii..I(kr  /  i>  jii'i'li^il  !■>  tlu-  riylit  hand  turrt-t 
head  <•{  fhe  niaihiiiv.  I"  adjii-t  the  iinliKr  Xi<  cut  off  a  riil.i;  the 
refjiiired  tliiikiu-^  the  uaue  (/  i-  placed  on  the  ui>|)er  >ide  of  the 
tool,  and  thi  end  "f  the  -crew  '/  i>  hrou.ulit  to  I'ear  on  tlie  npiier 
face  of  llle  Jiaiitv  The  doj;.  or  >lo|i,  A',  is  then  turned  to  tlie 
riiiht  until  it  steips  ami  is  locked  to  the  screw  //.  While  rf>u,i:h 
inji  the  t-.p  face  of  the  ca^tins,'  the  left  turret  head  i>>  ^et  to  the 
de»ired  dian>eter  liy  nu-.in-  of  tlu-  indicator  /'  ami  ihe  ^cale  on 
the  cro--  r.ii!  and  the  cut  i.-  -tarted.  A  nni>hinj,r  cut  i--  then  taken 
across  the  top   face  of  the   casiinu.  after  which   the  inacliine   is 


ini;.  When  liie  riiij;  lias  jjeen  cut  off  tlie  tools  on  tin  left  head  are 
r.iised  and  the  rinji  is  removed.  The  vertical  feed  used  for  the 
tnrnini.'  .and  horniii  operatio]i  i>.  aliont  1  .^2  in.,  and  for  the  part- 
ing; operation  1  M  in.  rhi>  inelliod  of  nn'ninir  packiut;  rings 
make-  a  i;ood    nii-luil  liny  in  a  miniinum  amonnt  "i  titne 

.WCa.K    (!)(  K    (.KIMUNC     MMIlINt. 

The  important  fiatur<.-~  of  the  anuK-  coik  v:''nid.in^  machine, 
shown  in  h'iiis.  S  -aui]  *'.  are  it>  simplicity  ..i  constriiciion  and 
operation.  Ilie  hori/om.d  dri\ing  shaft  /  i^  iielted  direct  to  the 
line  s'lKiit.  a  ci 'imtc  r^haft  nf>t  being  neces^arv.  The  vertical  spin- 
dle- J  art  driven  h.\  tlio  friction  disks  F.  which  have  a  sliilinjj  tit 
on  a  -jdined  -lialt  and  rotate  with  it.      The  -.(.rtical   -pindlcs  arc 


•■   -     r"«r   - 


i 
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tviii  -ingly  ,,r  ii..t;v.-tlu-r.  ;iii(!  aw  >ii(ir;iti'l  \i\  lii'liiii:  ilu'  lc\cr  spiiiillr.  ilm-.  all.uinu  a  lifiiiiu:  uic>\  r;iK-iit  in  tlic  >jiiii.lK-  ilurinK  its 
wllii-li.  witli  a  ^liyht  lateral  iiimmiiuiu.  will  ^n^a.^x  with  tin-  ii.tati..ii.  A  spaci-  ..f  ah..iii  1  1*)  in!  l.oluccii  the  l»t.<lv  of  the 
>!'   /'  valw  ami  the  iiftinn  coll-ir  will  all<nv  liic  ImmIv  of  thi-  valve  to 

^lii^    (.aii-li    iiia>    l.r  a>ijii-uil    to    suit    tlu-   tc-n-ion    ri(|niro<!   lie-       rai-c  o|V   ii>   siat   ahoiit    '  x   in.:   tlii-   is  to  i.rrwiit   tlic  rmtinR  of      ■ 
viii    liie    I'lictioii    (li^k    aii'l   llu-   spiiKllr   inilK  >    /;    l.\    rai-iiiii   or       riny^  or  ;ji>.ovt.-s.  on  the  \al\  c  ki-\   or  -eat.      The  nutnhcr  of  Jiriiiii- 
wcriny   the   eateii    m   the   >loi   oi    the   Lrea^t    plate        I  :ie    \aUe      ini;  .spindle-  to  a  niachiiio  may  he  inore.'i-ed  to  suit  the  eondiiions 

•iiiil    r  ruiirenur.t-  of  tin-   -hop.       Thi-   machine   was  htiilt    entirely 

iiiiin   i.  rijiniis.  e.\v:e]ii   ihi-  jiiilley  ainl  hvariniis.  w!ii<Ii   uer<-  fonn<l 
in   the  nu-tal  _\.'!ri1.  .:    •  . 

ol'KR\TIV(;    l.KVKR    I  oU    o\).kHKV|i     ^T^:\.\I     V  Ai;V», 

i  he  ile\icv  sliortn  in  I'ii:.  ]()  i-  n-ed  for  "peninsi  and  olo>ing 
iIk-  I'j-iti.  nlttg  valve-  loeaieil  "U  tiie  overhvad  steam  Idower 
line.  Ill  this  case  the  \al\e  i-  IS  ft.  fr.im  the  lloor.  The  K-ver  in 
eiiL^iiie  iiotises  h-ishoen  in  ii-e  f..r  nearly  2'  j  years,  withoitt  reqnir- 
mi;  any  repair-  e\i-ept  the  repacking  ..f  the  vahe  Mem-.  Its  con-  ' 
-tnicti'iu  i-  \i  ry  -imple.  i^  .n-i-tinij  of  the  le-ver  ./.  the  knocker  Z? 


Fig.    8 — Angle   Cock    Grinding    Machine. 

key  or  plui;  when  -ciHWed  t^i  the  -pindle  -tnd  (<  re\Ke-  witl'i 
'lie  \  ertii'.'il  -pill'Ile.  The  liody  of  the  \alve  which  re-t-  on  il- 
I^e^  and  i-  iUevi'Uted  iroui  trirnint;  hy  tlie  pin  //  i-  raised  otf  it- 
-eai    1>\    the    liftitv^    Ciillar    ./    once    e\er\     lifth    rt.'\.'lution    of    the 
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Fig.   9 — Machine   for   Grinding   Angle   Cocks.    .  .   •" 

spiivdle.       I  hi-   lifti;i|i  Vr  the   \al\e  hody   is   acttialed  hy   the  cam  made  of  »:  in.  \  1  in.  iron,  and  a  reach  riKl..f' j-in.  round  iron,  its 

roller  A  .  which  .-.irikx.-  the  -tee)  hall  upon  which  re-t-  the  liftint;  length  depemjing.  of  c-nir-e,  on  the  height  of  the  steam  line  from 

pm.      Tile  lifiim*  pin  and  liftini;  collar  are  l'.i-te.ne<l  t"  each  other  tllO  tloor.      lo  Opcfaie  when  in  the  closed  or  open  position,  jnish 

with  a  tai>er  :iiu.     T!;;-  p-n  pa--es  ihroniiih  the  slot  of  the  vertical  the  reach  roil  up  an.l  o\  er  >nnil  tlu-  knocker   />   rests  on  opposite 


t'-^ 
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end  of  the  starting  lever  A;  then  by  raising  and  lowering  the 
knocker  by  means  of  the  reach  rod  and  just  enough  to  produce 
a  light  blow  on  the  starting  lever,   the  movement  of  the  valve 


xjr< 


Fig.   10 — Device  for  Operating   Overhead   Plug   Valves. 


is  very  easily  accomplished  without  any  excessive  strain  on   the 
valve  outtlttings. 

''■''  \''  ''''y"-,  .;■'''''      RKCI.AIMIXG    CROSSHEAD    SHOES. 

Crosshead  shoes  that  have  become  worn  at  D  (Fig.  11),  due 
to  the  lateral  movement  of  the  shoe  on  its  center  while  in  service 
are  closed  to  the  standard  width  by  the  use  of  the  device  shown 


A.  J/ee/. 


I      I—.        >^     I  I'"'* 


gi>iHiliiliiililiH-'Y^ 

10  Thdi.  Pirlnch 

C.S/eef.     - 


-A 


^.  Tool  Sfeef  Hardened. 

-.Fig.    11 — Device  for   Reclaiming  Crosshead   Shoes. 

in  Fig.  11.  A  plate  ./  is  hdltcd  to  the  I)ack  of  the  shoe  by  means 
of  the  shoe  bolts.  The  shoe  is  then  set  on  its  side  under  a  press. 
The  L-shaped  piece  B,  which  is  made  an  easy  sliding  fit  in  the 
groove  of  the  plate  A,  is  then  forced  down  on  the  lip  of  tlie 
shoe,  closing  the  entire  length  of  the  shoe  lip  at  one  operation. 


The  same  operation  js  then  performed  on  the  other  side  of  shoe. 
The  plate  A  is  taken  off  of  the  shoe  after  removing  the  nuts  ot" 
shoe  bolts,  h\  screwing  the  set  screw  C  against  the  back  of  shot. 
Shoes  of  this  type  having  as  much  as  3/32  in.  lateral  wear  can 
l)e  closed  to  the  standard  width  at  a  lower  cost  and  will  giw 
better  results  tiian  by  the  application  of  liners. 


LOCOMOTIVE    PAINTING.* 


.  .  ■  - :  -.•:•"■'*        BY  N.  J.  WATTS,     : l\'  .'.-/i  ::v;-y'^-r^ ■..'-::' 

Foreman  Engine  Painter,  Nashville.  Chattanooga  &   St.  Louis,  '  Nashville,  Tenn. 

Present  conditions  require  that  the  old  practice  of  painting 
locomotives  must  be  abandoned  and  some  quicker  method 
adopted.  The  painter  is  supposed  to  have  his  work  completed 
by  the  time  the  engine  is  assembled  and  no  delay  is  tolerated. 

We  have,  therefore,  adopted  a  seven  day  system,  as  follows: 

First:  Remove  the  old  paint  when  necessary  with  some  good  paint  re- 
mover, following  it  up  with  one  coat  of  a  good  steel  primer. 

Second:    One  coat  of  rough  stuff. 

Third:    Two  coats  of  rough  stuff.  ;  _.    ..     .;.,  .    i.    :....r.  •,. 

Fourth:    Cil.".ze  all  over  with  .1  good  lead  putty.    '■"'■"  '■  ■■'•''••>  V 

Fifth:  Rub  with  emery  cloth  and  linseed  oil;  wipe  dry  and  coat  with 
drop  black. 

Sixth:    Letter,  number  and  varnish. 

Scfcnth:    Put  on  a  coat  of  finishing  varnish.       "'v    '.V  ■  ' .  •'.-.  ,  ,    .;.  '  '    - 

This  system  applies  to  tanks,  steel  cabs,  .steam  domes  and 
sand  boxes,  the  rest  of  the  engine  being  painted  with  a  good 
engine  black.  The  painting  of  locomotives  is  handled  diflfer- 
ently  from  that  of  passenger  cars,  for  in  the  case  of  cars  all 
the  repairs  are  supposed  to  lie  made  before  the  car  goes  into 
tiic  paint  shop.  This  gives  the  painter  a  clear  field  for  his 
work.  The  engine  painter  has  the  machinists,  boiler  makers, 
pipe  fitters  and  carpenters  to  contend  with,  but  nevertheless  he  is 
supposed  to  have  the  engine  painted  on  time.  Because  of  all 
these  interruptions  he  should  have  the  support  of  the  general 
foreman  in  making  his  work  as  easy  as  possible.   -  •    :  .  • .      .  / 

The  foreman  painter  should  have  his  force  well  organized, 
a. id  should  allot  to  each  man  that  part  of  the  work  in  which 
he  is  most  efficient.  He  should  be  luost  careful  in  selecting 
his  men,  as  one  bad  one  often  tends  to  spoil  the  entire  organ- 
ization. The  best  policy  is  to  hire  young^  men  to  do  the  clean- 
ing and  ad\ance  them  as  the  opportunity  presents.  The  young 
men  become  interested  as  soon  as  they  have  something  better 
to  look  forward  to.  Give  them  each  a  chance  as  his  turn 
comes,  and  if  he  docs  not  make  good  take  the  next  one.  Often 
a  good  man  may  be  found  among  those  doing  the  rough  work 
and  by  advancing  him  much  better  results  may  be  obtained. 
Create  harmony  and  good  feeling  among  your  men. 

The  following  is  a  record  of  the  work  done  during  the 
month  of  January,  1911,  with  a  force  of  15  men.  The  painting 
work  on  the  passenger  engines  was  cleaned  with  an  oil  cleaner 
and  all  the  necessary  blacking  was  done. 

Passenger   engines   cleaned   and    paint   touched   up.  ........   4ft-'     ■:  ■. 

Kngines   repaired   in   the   engine   house 21  ^ 

■  Engines  overhauled  in  the  back  shop 19 

This  makes  a  total  of  80  engines  handled  in  one  tm  nth,  and 
does  not  include  the  running  repairs,  such  as  headlight  glasses, 
cab  glasses,  etc.  The  report  is  given  to  show  what  one  shop  is 
doing,  and  if  a  better  record  is  made  elsewhere  the  writer 
would  be'  glad  to  know  how  it   is  done.   ■ '   .--I-  ",':■".'••.'   '.  ' 


Irox  anu  Steef.  Exports. — Figures  coni|)ik'(l  l)y  the  bureau  of 
statistics.  Department  of  Coinmerce  and  Labor,  show  that  the 
United  States  follows  England  and  Germany  in  the  tonnage  of 
iron  and  steel  exports.  The  progress  of  the  United  States  in 
that  branch  of  commerce  has  been  rapid,  total  exports  of  steel 
having  increased  from  $103,000,000  in  1901  to  nearly  $250,000,000 
in  1911.  In  the  last  ten  years  the  United  States  has  exported 
$1,500,000,000  of  iron  and  steel. 

•Entered  in  the  Railwav  Ae.c  Gazette  competition  on  Paint  Shop  Practice 
which  closed  November  15,  1911. 


March,  1912. 
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LONG  ISLAND  ALL-STEEL  PARLOR  CARS 


On  a  railway  like  the  Long  Island  where  there  is  a  large 
a  iiount  of  high-class  passenger  traffic  on  comparatively  short 
h  iuls,    especially    during   the    summer    months,    attractive    parlor 


Extreme    Simplicity    Governs   the    Interior    Finish.::;    ;     .;■ 

< 

car  equipment  is  an  important  part  of  the  rolling  stock.  Re- 
cently in  ordering  new  cars  of  this  type  the  company  used  the 
framing  of  the  standard  Pennsylvania  P-70  all-steel  coach  as*  the 
basis  of  what  has  proved  to  l)e  very  commodious  and  attractive 


parlor  cars,  of  which  ten  ha\e  l)een  built  by  the  American  Car 
&  Foundry  Company.  Tlie  structural  part  of  these  cars  has 
been  very  fully  descrilied  and  illustrated  in  these  columns.* 
They  are  70  ft.  534  in.  long  over  the  body  corner  posts,  and  have 
been  arranged  for  26  chairs,  a  drawing  room  with  a  sofa  and 
two  movable  chairs,  a  smoking  room  with  five  wicker  chairs,  or 
a  total  of  36  seats  in  addition  to  two  toilets  and  the  necessary 

lockers,  etc.  ■•;;■■..■:,:;■,,■     ;,        .  .|^       .  '^-z^- ■:>.-■. S-" -'■'"■■■  ''■-^^■ 
Extreme    simplicity   has   been    the   keynote   of   the   design    in 
tlic  interior,  and  the  flatness  of  the  surfaces  has  been  relieved 


General    Interior    View   of   Steel    Parlor   Car.  ■;■ 

with  small  moldings  only.  Commodious  racks  of  a  square  box 
<lesign  in  keeping  with  the  rest  of  the  car  have  been  provided 
in  place  of  hooks.  The  only  sign  of  ornamentation  in  the  in- 
terior is  found  in  the  door  posts  and  caps  at  either  end  and  this. 
as  may  be  seen  in  the  illustration,  is  severely  simple  in  its 
treatment.  The  interior  is  linished  in  a  steel  grey  tone,  being 
relieved  with  narrow  gold  stripping  and  a  fine  red  line  in  the 
panels.  The  lower  deck  is  of  slightly  darker  shade  than  the 
side.  Special  care  has  been  given  in  the  interior  to  get  smooth 
surfaces  and  nicely  rounded  corners  at  the  junction  of  all  of  the 

*See   .-Inicrirait   Engineer  &   Rcilronii  Journal.   June,    1907.   page   232. 


Seventy- Foot  Steel   Parlor  Car;   Long    Island. 
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kii>'ik».r  ])\-  iiK-.in-  "i  tlic  fi.uli  imiI  :iiiil  iii>t  tiii'tv-;li  {><  pri >iliu'<.- 
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Fig.    10 — Device   fof   Opernting    Overlie.id    Plug    Valves. 

i-    vrfv   rav-NJIy   .■u"i'i.rii}>]i-lir<l   wul'oiii   an\    i  \<,'(.--i\  i-   >tiain   > 'ii    the 
vaTv  I-  oiu;iItiii.c«. 

',  ;'     ivit  1.  \(  \n\i.   1  Ko~>i!i  \i'    -ii'M  -. 

I'rosslif.iil  -Ii-'t^  tlial  lia\c  Im-.'iin.'  w^rii  at  /'  •  !'iu'.  11  i,  fhu- 
to  ttic  lateral  iii"\\nietit  "i"  i!k  -Iff  m  ii»  «->i)!>.r  \\!iilr  in  ^cr\  i>'i 
arc  clo>o<l  to  tlic  ^taii'lai'il  wiihli  i'v  the  u-c  "i"  tlu-  <l(\irr  sli^wn 
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Fig.    1!  —  Device  for   Redainiinr)   Ciosshend   Shoes. 

-in  liu.  II.  \  \A-'.\k_  .  .'-.i-  K.  It.  •!  t..  till-  liark  i.l"  tiu-  -!i"e  liy  iiK'in- 
of  the  >lloC  't-olr-.  Tile  >lloe  i>  lllell  -it  "W  it<  -i'lo  ttll'ler  a  lire-,- 
i  IjO  I.-sliapC'l  piiee  /',  vv.hicli  i-  ni.i'li-  an  i.i-\  >1ii!in;4  lit  in  t'u- 
trr>"i\e  of  the  iilaie  ./.  is  tluii  f^reeil  iIm.mi  i.n  the  lip  "I  llu' 
>Ii"C.  (.■lo-iii.i;;  the  cnliro  letf^tii  "f  ti'.e  >h"e  lip  at  one  Mpi-rati.ni. 


rile  >anie  upeiMticin  '  llien  piTfi  irnie'l  "n  the  other  -iile  of  ~.\\,v 
The  plate  ./  i-  lakrii  iA\  of  the  Aw  after  renio\in::  tin-  nnts  n 
-Ii'  e  i'l'll-.  iiy  >ere\\iim  the  -et  >eia'\\  (  .'iv.iin>t  the  hark  nf  >h,„, 
."^Ih'e-  iif  tiii>  tvjn'  iia\iii.i;  a-  nnieli  a-  .^  .>_'  in.  lateral  wear  ea', 
in.'  rlo--e(l  t'l  till'  slaniiarij  wiilth  at  a  li'wrr  ei>-t  aial  will  ^i\ 
l'>ll(r  rt--iilt~  tiian  hy  the  ;i;i]ilirai  i' mi   ^'\   lir.ers. 

LocoMoriN  i:  paiming. 

in    N.  .1.  W  MIS. 

I'niciluin    KnUnii'   I'aiiilcr.    Wislu  illc,   ( ^hallaiiiHii:  i    \    Si.    I.imis.     Na^h^illc.    lour 

!'ie>ent  d  imlili' m-  ii(|nire  that  the  <'\'\  pr.ieticc  of  paiiiliiic. 
k 'e'piui'lix  e'^  mn.-t  in.'  ali.mtl.  in.  .1  and  .-  nic  i|nioker  niethoi' 
;iil"'pt<il.  The  i)ain(er  i>  .^iipp^xd  t"  lia\e  lii-  u.^rk  complete^' 
hy    ilie   time   the   enijine    i>   a.-^eniliU'iJ   ami    !!■  i    flelay    i.s   tok-ratcii. 

We   li.iM',   thiTefove.   a<!iiiiti>l    a   .-i-\eii   "lay    sx.^teni,   as    leillows 

/.I'.-;.'      I\i  ii'.i'vt     llic    I'M    ]i:iiia    u  in  n    lu  i-i  ~-.m  y    uilli    -^nuii-    ir^ciij    paitlt    r( 
iiii'vor,    I'cillou  ill!.;   it    up   uitli   •mx-  (■■i:i.t    uf  :i   .u I   >ti  i  1   pniiHr. 

S,;-riiJ :    Or,,-  c.-.a  >•(  r.Mt;:li  -liilf". 

Tliif.i:    Tu..  I'lMi-.   1  t    iditi^ti   <liiH'. 

/'■•in:!  :    <n."/i-  ;ill  i'\<f  Hilli  ;i  v.i.>-'l  U-;iil  jiriiv. 

i:li:  ■  Iviil.  u:ili  <  iin  r\  riolli  .-ii!.!  liii-ti.l  i.it;  wipe  ihv  ;in<l  coat  \villi 
.llMp   1.1,-. .-U.  •  ^  ■ 

.^,•^l.'/   •     l.ttlir.   ruiuluT  ai.rl   v.-i'-ni-li. 

.s'.'. .  ;..'/..•     I'm   oi   a   dial   I't    lii'i-liiiii:   van  i-li. 

\\\-~  ■~_\-Ieni  .-ipplii-  t'l  t;'nks.  >t.-el  e.'ih-.  sti-ant  ikitlles  ntlil 
-.mil  l".\e>.  tile  re>t  '<\  thi'  eiii^ine  leinu  painted  witii  a  sooci 
eni^inr  hlaek.'  Ilie  ii.-iintin'.^  I'f  1  e'lin-'tisi^  i>  liamlle'l  dilTer- 
intlv  fr'ini  t!i;ii  I'f  ii;i-M-n'.^er  >';irs.  f'.r  in  the  ca-e  uf  cars  all 
the  rKpair>  .ari-  >'.ii>ii"-ed  J"  In'  made  lief'^re  the  car  ji' es  int^ 
;he  p.iint  -Jiop,  I  lii>  L'i\i-^  the  ii.aiiiter  a  cK.ir  I'rcM  lor  hi- 
w.irk.  'I  he  «iiyine  painter  h:i>  tlie  niachini.sts,  h  lilor  maker-, 
pipt-  titter-  and  carpi-nter-  i.i  cntend  with.  Imt  ne\  ertlnlcs-  he  i^ 
supp  >t'l  t"  !i.i\e  tlu'  eni^iiit  paiiit(.il  I'li  time.  I!ei'.in-e  ■  if  all 
the-e  ititerrtipti'  n-  he'  .-hoidd  lia\i-  the  .-iipp^rl  I'f  tlu'  j^eiivral 
fi'retnan   in   ni;.kinL'    i:i-    w^rk   a-   i-asy  a-'p"--ihle. 

'Ilie  fori'nian  paiiuer  >h'iidd  h;'.\e  his  f'lrce  well  ov<iani/'cd. 
.1  ill  -Iionld  alk't  t'l  «Mch  ni.an  ih.i!  p.irt  of.tlu'  work  in  uhick 
la'  i-  ni'  -t  elVuient.  lU  sli'  iild  he  most  cirt'f.il  in  -elcetin.ij 
hi-  mill.  .IS  "lie  h.-ni  i-ne  'ifleii  tend-  t"  si>oil  tile  entire  <irsj;aii- 
i/ali>  11.  i  he  hi'-t  ]Miliey  i-  t"  hire  miuiil;  nun  I'l  ij"  tlu-  elean- 
ini:  ,ind  adv.iiici-  lliem  ;i.-  the  i'ii|i' 'rtimii\  pre-iMit-.  llie  \onn.y 
iiitu  iiii-'  me  intir<.>ted  ;i-  -on  as  tlie.\'  li;i\e  .-■ 'methinL;'  hettir 
to    i'M'k    io'-\v;iril    111.      (ii\e    tlieiii    cacii    a    cliaiioc    a^    his    mrr. 

C''iHes.  .ind  if  Ik-  d".-  ip 't  m;ike  .yo.id  take  the  next  i 'tie.  (tftei! 
.1  .U'l-'d  m.'in  ni;i_v  he  fi'iind  .anion.y  tin  -e  d'  iiiti  the  run.yh  work 
.iiid  Ii_\  ad\;incinv  him  much  hctter  ri'siilts  nia_\  he  oht;iincd 
Creale  harmony  and  jjiu'd  feelinu  aniiiiii;  _\"nr  nun. 
■^  I  he  I'l'lliiwim;  i>  ;i  r.  c  ird  ><{  the  W"rk  t\<  lie  dnniiL;  tile 
iniiitli  .if  jami.-irx.  I'M),  willi  a  f.irce  >'\  15  men.  T!ie  p.aiiitiiis,' 
Work  <  II  the  ]);issen!:er  <.ii;.^ines  wa-  rU-.-nud  wiiii  .m  I'il  rleaiur 
and    all    the    n^ce-^.■lr.\    lil.aekini;    was   d'  ne. 

I'.t--i  ii.v;'  r    riii;ir<-    tli.irt'l    .-iiicl    paiiil    I"iiiliiil    up 411 

l\i.i;iiii»    ril'Milii!    in    llu-    rM.'im'    Imu-f... I 

|-!ii4;in<-<   i'\  1-1  li.iiili  .j   iir  tin    ti-n'k   "-ln'ii...- \'> 

'I  hi-   m.'iki-   .a   t^lal   of  SO  engine-  Ii.'indhd   in   "I'c  ni.  nili.  ami 

d'le-    i!''t    inelinU'   th>.-    rmmiiiy    la-pair-,   -iich   .a-    In-.nlli.yht    ylassis. 

eali   L;k!--i>.  ete,      'Ilk-   reii"rt    i-   i^i\eii   In   -lii'W    what  nne   >liop  is 

d'liiiL;,    and    if    a    lielter    ri  c   rd    is    m.ide    el-i  where    I'a-    writer 

wniild   hi-   i:lad    t''    kimw    li"u    it    i-    <\<  iic 

li<ii\  \\i'  S'li  I  I.  !•". ■•  i-our.-.-  t'i.unris  cimpih.  d  \<y  thi  litMT.iit  '<\ 
-t.i'.istic-.  I  ).-i)artnu  lit  <A  I  onmierce  and  l..ilior,  -Ip-w  that  the 
rnitedi  ."-t.'iti.-  fi'Ilow  s  i-'.n;..;l;iml  and  (ierm.iii\-  in  tlu  t'Um.a^e  "I 
ir'i;i  a;id  -lei  1  evpnri-.  The  jiro^rc--  of  tiie  I  riu'l  Si.itis  in 
th;;t  lir.aiuh  "f  c  mimerce  ha-  In  en  rapid,  tntal  export-  <'l  -lc<l 
ha\!iiL;  ii!crc;;-ed  l'roiii.-Sl(Wi!H).(lll(l  ill  T'Ol  P'  n.arl.v  .<_'5(i.(W)!).(KK> 
in  I'.'ll.  Ill  till-  la-t  ten  \i-ar--  tlu-  I'liil.d  ."-^titi.-  ha-  cxp'rled 
.•^1..=(;<).(!('(>.(M!()  ..{   ir.'M   and   stn-l.  . 

•  l-'.nli-ri-il  in  tin-  l\\;ii:,\n-  . /t, •<..•.■.'■•'/.•  i-ii|iip<""li""  "i'  J'.'iiiU  .Sh")'  Piactict 
wiiii-li  i'l<i-«<l   N'lVciiiliir   I?.    l'''I. 


:.■'}  •:-. 
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ONG    ISLAND   AIJ.-STI^FI.    PARLOR    CARS      fan.'.-  cars.  ...'  wliirl.   i.n   h.■.^.    I,.vn  l.i,ilt   l.>    tlu'   A.m-ru-an  Car 

vS:   Fouinln    Oiiiip.Hiv.      I  !u-    stnu-tural    pan    ><\    tlu>-e   cars   lias 


)ii    a    railwax     like    the    l."iii;     Islaml    wlurc    tluTc    is    a    lai;^r 

.K'uiiit    <if    Iiiiili  class    pa-^i.'iii;cr    trallic    on    ci>uii)arati\xl_\    shvirt 

ills,    csptiiallv    ilnrint;    tlu'    ~tiinnur    niuntlis,    attractive    jiarlur 


Iicvii  \<r\  fully  <k-scrilK<l  anil  illir>.traii<l  in  ilu-sc  oliinins.' 
TIk-.v  art-  70  It.  5?|  in;  V^u-^  i>\(r  ilu  hi.dy  cirtKV  post-.  ainl  Itavc 
lucii  arrani^v*!  for  3(  cliaiis.  a  "Irauiii!^  T<>.tni  with  aOfa  ainl 
iu<»  iB"\MlrIf  cliairs,  a  -inokino  r-M.in  witli  live  wicker  chairs,  or 
a  tiital  of  30  scats  in  a<lilitinu  to  two  fjilcts  :nvl  the  necessary. 
li'clccrs,  jctc.;; :>■';"'■';,'■;-■■■  ■  -      ';  .  :  ■       v  ; 

I'.xtreiiie    siiiiiilicity    has    Ikcii    tlu-  'keynote   of   the   dc-iun    it: 
'Ih     interior,   nnil   the   llanu-s   ,,f   tlu'    -uriace«   has   hern    relicxcil 


General    Interior    View    of    Steel    Fnilor    Car. 

\i)ii  -malt  nvoiijir^s  <inly.  C'oinnioilions  raci^s  <.f  a  s<piare  itox 
'le-i^n  in  kiepiny  with  the  re-t  ■■)  the  Car  iiave  hecii  pro\ii|e>l 
in  [ilacc  of  Imoks,     The  onl\    -ii;n  <if  ornanK'iilaiioii  iu  the  i,n- 

Urior  is  fotnid  in  the  i]o..r  p.i-t-  .uul  ei^l♦^  at  eillier  viKJ  an<l  llvis. 
a-  nia\  Jte.  .-etn  in  .thi-  ill!i.--ir.iii"n.  is  st-veTi-K  '-iniirie  in  jtv 
ireatnuut.  'tile  iimvior  i-  ;ini>lie(l  in  a  slevl  v;rv.\  tone,  loin;.: 
relieved  w itlv  narrow  i;'  Id  stripping  and  a  fine  red  line  in  ilie 
■■ar  cqnipinenl  i-  an  important  |.,irt  of  tlie  rolling  stock.  Ke-  .  panclv.  •Jhe  l..uer  deck  i^  of  slic;htly  darker  -hade  than  the 
rently  in  orderiri;  new  car-  of  ilii-  upe  the  comiKiny  n-e.l  the  ~''l^"-  Special  care  iia-  heen  .yiven  ui  ihe  iiitet4or  to  Ret  siilo..,th 
M-aming  of  tlie  standard  1  VnnsyK  ania 'P-7()  all-steel  co;,ch  as  the  -^lirfaces  and  nicely  foiinde.!  corners  at  the  junction  of  aM  of  the 
i;isis  of  what  li;is  proved  to  lie  very  co'nmodii.n-  and  attr:i<Mi\e  s,.,    ./,,,■...;»  /.:■..',■.■   .■     /,;.....•  .',;,/,:.;    u,u,.   i'-,.;.  ,,..,.    ■; 


Extreme    Simplicity    Governs    the     Interior    Finish. 


Seventy- Foot   Steel    Parlor   Car;    Long    island. 


■■  .V.-.'  .v-:.;~v  .-.  ,-■■.. 


Floor  Plan  of  70- Ft.   Steel   Parlor  Car;  Long   Island. 


Steel  plates.     The   way  in  which  this   has  been   done  is  clearly  Electric  lighting  is  furnished  by  an  axle  lighting  system,  an 

shown    in    the    detailed    illustrations    at    the    various    junctions.  several  electric  fans  are  provided.     The  cars  are  also  equippe 

The  use  of  chairs  with  mahogany  frames  and  rattan  seats  and  with  steam  heat,  arrangement  being  made  so  that  the  system  i 

backs  with  tlie  green  Wilton  carpet  and  the  light  fmish  makes  divided  into  four  parts,  any  combination  of  which  can  be  put  intf 

this  car  especially  attractive  for  summer  traffic.  use   as   required.      Four-wheel   trucks   of  the   standard   Pennsyl- 


— i  ■  '■:: 

T  . .. 


I       _'  '»      I   'nolo Much 
K— 2xa-->|       Screrv 


.06S1. 


.06^' 


Details   of   Steel    Interior    Finish    in    Long    Island    Parlor   Cars. 

Sub  Posi  fo  e/fend  upward  same  OS  Main  fhsf   ■''•■' 

-^ Aj_l  \ 


Plan  of  Smoking  Room  End  of  Steel  Parlor  Car. 
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V?  ia  type  for  this  class  of  car,  with  the  exception  that  they 
h:  e  an  8  ft.  6  in.  wheel  base  and  5^  x  10  in.  journals  in  place 
of  a  7  ft.  1J4  in-  wheel  base,  and  5x9  in.  journals,  have  been 
us  d.    The  cars  have  a  total  weight  of  124,000  lbs..        :;■ :;    ' 


REFRIGERATOR  CAR  DOOR  FIXTURES 


RECLAIMING  CAR  DEPARTMENT  SCRAP* 


The  railways  pay  claims  to  a  considerable  amount  for  damage 
caused  by  not  having  refrigerator  car  doors  tightly  closed  and 
the  expense  of  repairs  to  the  car  itself  due  to  missue  in  opening 
doors  which  are  stuck,  make  it  desirable  to  have  some  device 
whereby   these   operations  can  be   satisfactorily   performed.     To 


■■:■:  ■■■■■'  BY  c.  L.  A. 

•Scrap,  as  usually  considered  from  a  car  department  standpoint, 
is  any  and  every  class  of  material  foimd  on  the  right  of  way, 
taken  from  repaired  cars  and  not  used  again  on  the  car,  or  from 
wrecked  or  demolished  cars.  It  is  usually  delivered,  or  should 
be,  to  a  central  feclamation  and  shipping  or  storage  point  for 
disposition.    ''^^  -  .■'  '-''\-^  ■'.■':.-'':''■'    '■■'-"''^■^.■..  ^-'■^''■/'■'■\''.-'''y'\'  '■■'  .:■''■■''." 

Xot  all  "scrap"  is  really  scrap.  In  this  heterogeneous  mass  is 
much  that  is  fit  for  further  use  on  the  road  without  alteration 
or  change  of  any  kind ;  it  is  good  second-hand  material  and  ready 
for  use  again  without  further  cost  save  distribution  to  the  shops 
or  repair  tracks.  All  materials  of  this  class  should  be  reclaimed. 
It  includes  couplers,  followers,  springs,  brake  beams,  journal 
bearings,  wheels,  axles  and  other  articles  too  niunerous  to  men- 
tion. There  are  also  bent  parts,  such  as  brake  beams,  coupler 
bodies,  connections,  plates,  followers,  pockets,  bolts,  center,  pins, 
etc.,  that  it  is  profitable  to  straighten  and  use  again.  Straight 
rods  can  be  cut  to  shorter  lengths,  and  be  made  into  bolts,  brake 
beam  hangers,  etc. 

Old  nuts  and  bolts  can  be  recut  when  not  too  badly  rusted ; 
flat  iron  can  be  cut  to  short  lengths  for  plates  and  for  other 
uses.  Brake  beams  with  heads,  fulcrums,  compression  rods,  etc., 
broken  can  be  fitted  up  again  with  profit.  Journal  bearings  can  he 
rcbabbitted  and  used  again ;  bolts  can  be  cut  to  shorter  lengths 
and  threaded,  and  a  discriminating  man  can  reclaim  certain 
material  standard  to  foreign  cars  that  he  knows  will  in  all  likeli- 
Imod  be  required  for  repairs.  The  man  who  knows  just  about 
what  will  be  needed  in  a  reasonable  time  is  your  true  "efficiency 
engineer,"  and  has  got  them  all  "skinned  a  mile"  to  use  the  pre- 
vailing parlance  among  railway  men. 

The  reclaiming  of  scrap,  however,  can  be  carried  too  far. 
When  any  single  item  or  part  costs  more  to  reclaim  than  new 
material  delivered,  then  it  is  not  only  unprofitable  but  foolish.' 
It  is  a  wise  man  that  reclaims  material  at  a  cost  between  scraj) 
value  and  new  material  cost,  and  the  margin  demands  the  closest 
attention  and  foresight.  For  instance  take  a  bent  rod  to  be  con- 
verted into  bolts ;  it  is  carried  to  the  fire  where  coal  and  labor 
are  used  to  straighten  it  and  is  left  to  cool.  It  is  handled  again 
to  cut  to  length  for  the  header,  is  heated  again,  requiring  more 
fuel  and  labor  and  is  left  to  cool,  after  which  it  is  threaded  by 
bolt  cutter.  If  it  has  cost  more  than  bolts  can  be  bought  for  in 
open   market  then  the  transaction   is  unprofitable.         -     ':;'  .   -Ir' 

This  rule  holds  good  on  any  operation  involved  in  reclaiming 
S'Crap.  It  should  be  the  policy  of  the  supervisor  to  "count  the 
cost."  add  this  to  market  price  of  the  pWticular  class  of  scrap 
:;nd   compare   it   with   market   price   of   the   article   in   question, 

vhether  it  be  bolts,  nuts,  commercial  iron  or  what  not. 

This  does  not  necessarily  involve  the  services  of  a  so-called 
1  fficiency  engineer.  It  does  require  a  bright,  thorough,  experi- 
enced foreman  who  is  familiar  with  the  needs  and  requirements 
of  the  company  by  whom  he  is  employed.  All  "scrap"  is  not 
icrap,  nor  is  all  reclaimed  material  necessarily  an  asset,  although 
it  should  be.      x, ',■:?■■      .i:'  >-.v-:.;         ^  .,    .:;<    .■■V";---=-/i.'i   -"■•■-■  •■- 


Pennsvlvani.\  Steel  Cars. — There  are  now  in  service  on  the 
Pennsylvania  Lines  East  588  steel  coaches,  58  steel  dining  cars, 
99  steel  passenger  and  baggage  cars,  78  steel  baggage  cars,  94 
steel  postal  cars  and  710  steel  Pullman  cars.  In  addition,  there 
are  being  built  251  steel  coaches,  31  steel  passenget  and  baggage 
cars  and  194  steel  Pullman  cars.      : 

•Entered  in  the  competition,  which  closed  February   15,  1912. 


Levers  of   Door  Opening   and   Closing   Device   In   Open   Position,, 
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Refrigerator   Car    Door   Closed    and    Ready   for   Sealing. 
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fulfill  this  need  the  Garland  refrigerator  car  door  closing  and 
opening  device  has  been  designed  and  has  proved  most 
satisfactory. 

The  appliance  consists  of  two  operating  levers,  one  pivoted 
near  the  top  and  the  other  pivoted  near  the  bottom  of  the  door 
and  connected  by  a  link  at  the  center.  Each  of  the  levers  extends 
about  3  in.  beyond  the  door,  the  extension  being  formed  into  a 
wedge.  Bolted  to  the  framing  above  the  door  and  to  the  sill  below 
it  are  keeper  castings  with  beveled  lugs  for  receiving  the  lever 
wedges.  A  locking  handle  is  hinged  to  the  upper  lever  and 
closes  over  a  staple  on  the  lower  lever,  permitting  it  to  be  sealed 
in  the  usual  way.  Guides  hold  the  levers  in  place  at  the  ends. 
The  arrangement  is  such  that  when  the  doors  are  closed  the 
levers  will  engage  the  keeper  castings  when  the  right  hand  door 
is  still  open  3  or  4  in. ;  then  when  the  handle  is  pulled  to  the 
right,  the  incline  in  the  keeper  casting  will  force  the  door  tightly 
closed. 

In  opening,  the  inclined  faces  of  the  keeper  castings  force 
the  door  outward  when  the  operating  handle  is  pulled  to  the 
left.  The  keeper  castings  are  extended  inward  under  the 
threshold  plate  and  across  the  door  frame  and  each  terminates 
in  a  lug  that  prevents  the  left  door  from  being  forced  inward. 
Pivoted  to  the  base  of  the  lower  keeper  casting  is  a  holder  to 
prevent  the  left  door  bulging  out  when  the  right  door  is  being 
opened.  This  device  is  made  and  sold  by  Burton  W.  Mudge 
&  Co.,  of  Chicago,  111.        :..;-,  \  ;,  . 

<  A  SIMPLE  CARD  INDEX 


:',':     ■:'-:--'^--  ■  :.'■.■         BY  R.  S.  MOUNCE. 

The  system  of  card  indexing  outlined  below  is  one  that  has 
been  used  by  the  writer  for  several  years  and  has  proved  to  be 
entirely  satisfactory.  By  its  use  all  literature  of  every  sort  tliat 
one  may  accumulate,  bearing  on  some  branch  or  branches  of 
engineering,  may  be  easily  indexed  without  the  omission  of  any 
details,  provided  the  articles  are  suitably  cross-indexed.  Its  ad- 
vantage lies  in  its  simplicity  and  in  its  elasticity.     'I'lie  fullowing 
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Arrangement    of    Index    Card    for    References   to    Periodicals,    Pam- 
phlets and   Clippings. 

description  refers  to  railway  meclianical  literature,  but  it  would 
apply  equally  well  to  other  subjects.  Two  different  colors  of  in- 
dex cards  are  used,  a  white  and  a  light  yellowish  brown.  The 
white  cards  are  used  for  indexing  text  books,  proceedings  of  en- 
gineering societies  and  otlier  similar  liooks,  and  liave  tlie  titles 
printed  on  them  in  block  type,  whereas  the  brown  cards  have 
the  titles  printed  in  small  ty])e  and  refer  to  periodicals,  pamphlets 
and  clippings. 

As  far  as  is  consistent  each  reference  is  limited  to  one  line. 
Periodicals,  pamphlets,  proceedings  and  the  like  arc  indicatei! 
by  suitable  characters.  I'or  example:  a  reference  to  the  Amer- 
ican Engineer  would  show  the  page  and  year,  as  follows. 
"AE  pp.  71-4.   1911:"  and  the  same  would  hold  in  the  case  of 


the  Master  Mechanics  Proceedings,  as  MM  pp.  95-105,  1905.  Pa;  i- 
phlets  are  lettered  and  numbered,  Pf  i,  Pf  2,  etc.,  and  are  o 
shown  on  the  index  cards.  Clippings  are  filed  in  envelopes  (4  n. 
X  9.'/2  in.),  each  bearing  a  letter.  Each  clipping  is  numbered  ad 
has  the  letter  corresponding  to  the  envelope  containing  it.  F  ir 
example,  the  fourth  clipping  in  envelope  D  would  be  mark  d 
"D-4,"  and  would  be  so  shown  on  the  index  card  under  ;s 
proper  title.  When  26  envelopes  have  been  filled,  another  fit 
may  be  started   by  placing  a  numeral  before  the  letter,  as  for 


ROUNDHOUSE'S. 


1 


^  MM^272-3/O,l<}0l  An  uf>-to-Jate  roundhouse.  Report  •  ^  •      '    .- 

"      Iit}-6Z,I<)0Z  ComfJe^e  report  on  ..■  J  ■_.;     .,  •.         ■;■•■:.:'■.,' 

"     325-33  ,  /fo4  Operation  and  oryan/zat/'on  of  Independent fm per 

t55-(>4  ,lf05  Terminal  facilities,  heat/ny  and  ^entUafinf.  Report 


r 


--WHITE  CAW)-- 


Arrangement  of  Card   Used  for  Indexing  Text   Books  and   Proceed- 
ings of   Engineering   Societies. 

instance,  zA  to  2Z,  3A  to  3Z,  etc.  As  this  may  be  done  indefi- 
nitely, it  places  no  limit  upon  the  number  of  clippings  which 
may  be  cared  for  by  this  system.  The  sample  cards,  shown 
herewith,  indicate  clearly  the  application  of  the  foregoing  ex- 
planation. 

If  it  is  desired  to  locate  a  certain  article,  which  is  known  10 
l)e  in  a  periodical,  one  has  only  to  choose  a  title  to  fit  the  ar- 
ticle (and  if  the  cross-indexing  has  been  carefully  done  tlie 
reference  is  easily  found),  to  look  for  that  title  on  a  brown  card, 
and  then  to  look  over  the  card  until  the  desired  subject  is  found. 
After  a  few  years  the  number  of  references  on  some  subjects 
will  be  so  large  that  the  advantage  of  using  two  sets  of  cards, 
which  will  separate  the  periodicals  from  the  books,  will  be  very 
evident.  »  .• 

The  great  value  of  this  card  index  system,  if  properly  carried 
out,  lies  in  the  fact  that  all  of  one's  engineering  literature  is 
placed  within  easy  reach.  Nor  does  this  system  take  any  account 
of  time,  fur  it  covers  everything  which  may  be  accumulated  in  tlie 


Orfon/zat/or, , 


AEf>f>4S3-70,/fOS  Complete  descr/ption  of .  L.S.andM.S.fty.         .V 
••    ZZ4- 7  jtfo<f  Efficient  foremen.  ^ ;.;.:      -r  •..;.,>■    '•" 

Pf  3  Operatiny,ofO.H  and  S.R  systems,  hyJ.Hruff- 

schn/tf,  before  N.  Y  Railroad  Club. 
AEpf^,         l*fl^    Al  locomotive  terminals.         __    .  v/' 


"pplOi,-'}, 
•'  lf>l-70, 
"  Z64-S, 
<•    561-3, 


The  unit  System  of 

(^  Ifie  Santa  Fe  fuel  def>artrr>ent. 

A  consistent  locomotive  lermina/  oryonlzation. 

Of  East  {      J  Al toon  a  terminal . 


_r-BKOV>/N  C/tKO-- 


Sample    Index   Card   from    Periodical,    Pamphlet   and    Clipping    Flit 

period  during  which  it  is  kept.  Indices  in  each  j-ear's  periodical^ 
or  in  the  backs  of  books  are  valuable,  where  there  are  but  a  fe^ 
i>f  them;  but  in  order  to  keep  track  of  a  large  quantity  of  book 
;ind  magazines,  a  simple  and  efficient  card  index  system  become 
imperative  and  will  pay  many  times  oyer  for  tlie  trouble  of  keep 
ing  it  up,  if  not  carried  too  far.  ;".-'./''•:: -^  '      .    '.      ' " -..o  " 
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PACIFIC  TYPE  LOCOMOTIVES 


S 


-•■■     ,'...■■:.,■.■.-,      .'.'•!  Nashville,  Chattanooga  &  St.  Loui«i  •.-. 

Three  locomotives  of  the  4-6-2  type,  designed  to  handle 
p,  ssenger  trains  between  Nashville,  Tenn.,  and  Chattanooga, 
li,  ve  recently  been  delivered  to  the  Nashville,  Chattanooga  & 
Si.  Louis  by  the  Baldwin  Locomotive  Works.    These  locomotives 


An  inspection  of  the  illustration  and  the  table  of  dimensions 
shows  these  locomotives  to  be  about  the  same  general  size  as 
locomotives  built  for  a  number  of  railways  in  the  past  5  or  6 
years.  The  heating  surface  when  compared  with  the  weight  and 
tractive  effort  is  somewhat  larger  than  is  customary  and  has 
been  obtained  by  the  use  of  440  2  irt  tubes,  20  ft.  6  in.  in  length, 
which  are  so  arranged  as  to  give  ^  in.  bridges.  Assuming  that 
the  maximum  indicated  horsepower  of  the  locomotive  will  be 
obtained  at  1,000  ft.  piston  speed,  or  46  miles  per  hour,  and 
further  assuming  that  the  water  rate  or  steam  consumption  per 
indicated  horsepower  hour  is  27  pounds,  we  find  that  the  boiler 
will  be  called  upon  to  evaporate  9.51  lbs.  of  water  per  sq.  ft. 
of  heating  surface  per  hour  which,  with  even  a  moderately  good 
grade  of   fuel,   it  should  be  able  to  do  with   ease;   in   fact,  it 


Section  A- A.  Section  B-B 


Section  C-C 


Double   Ported    Piston    Valve  and    Bushing  for  a   Simple   Engine. 


nre  intended  to  cover  the  distance  of  151   miles  in  four  hours      should  be  able  to  do  considerably  better  than  this  and  the  in- 
;ind   17  minutes,  including  six  stops,  with  a   12-car  train.     The      dications   are   that    the    locomotives    have   ample    steam    making 
liilly  nature  of  the  country  makes  this  a  very  severe   schedule      capacity, 
requiring  a  locomotive  of  considerable  reserve  power..'   •..rr,.;^      While  in  general  the  locomotives  follow  the  usual  practice  and 


^ 


.A.        Powerful   Pacific  Type  Locomotive  for  the   Nashville,  Chattanooga  &  St.   Loulfcjjvr  •  .  v 


"¥  •'  -  ■     .■ 
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\mi:kic.\x   EXGixi:i:k. 


\'ui.  S6,  Xo.  .; 


fuiliil  this  iK-fil  llic  (i.iriaiiil  ixliiycrali  >r  (.'ar  <liic'r  clii>iiii;  and 
opcnin.vi  device  lia-  liciii  di'>i,L^iK-d  and  lia>  iir'i\i.d  umsi 
sati>i'ai-ti>ry. 

'IIk-  ajiiilianci-  Ofn>i>l>  of  tun  n|aTalin'-;  k\ir>,  "nc  iii\>iled 
near  tlu-  tn|)  an>l  the  I'tlur  jiix-ited  mar  ilie  iMittnin  "i  tlu-  d'H'i' 
and  i-i  niK-rti<l  1i\  a  link  at  tlu-  <-i.ntii".  lath  of  tiie  K\  irs-e\tend> 
ab'>ut  3  in.  Iu'v.aul  ilie  duor.  tlio  e\tin>iiin  heinu  furnu-d  intu  a 
Weil;:*-.  Ilnhcd  I"  tlie  UMininu  alimi'  tin,-  d".  ir  anci  lo  tlu'  >\U  l>i'l"\v 
it  are  knjier  (■a>tin.L:-  with  lievi'Kd  In-^^s  f^r  reiTiviiiL:  die  Ie\er 
weilyes^  A  I'u-kin'u  handle  is  hiiiiiX'd  to  the  njiiur  le\er  and 
cliises  "\er  a  stajde  "ii  tlu'  lower  lever,  jiennillinu  it  to  In.-  sealed 
in  the  n>nal  way.  (inide^  hold  the  levers  in  jilaee  at  the  end>. 
Tlu-  arran.yenient  i.-  sneh  that  when  the  dorjr>  are  closed  the 
Icver.s  will  enjiaj^e  the  keener  ea>tinL:>  when  the  rii.;ht  Iiand  door 
is  .still  open  3  or  4  in  ;  thi-n  whiii  the  handle  is  iiulled  to  the 
riylit.  the  inrliiK-  in  the  keeper  ea^tiiiL;  will  I'orei-  tlu-  do.  .r  IiliIuIx 
el...>ed. 

[n  op.  •.lint;,  the  iiieliiuil  laee-^  oi"  the  ketpi-r  e.i>l  iii^^  h.rei' 
the  dooi"  oiuward  v\lu-n  tiu'  o|ii'r.itin'..;  hancllr  i>  jiilled  lo  iIk- 
left.  ilic  keelier  ca>tin,us  are  extended  inward  mnler  the 
threshold  plate  and  aero>s  the  door  franu'  and  each  it  rminaies 
in  a  Inu  that  )irevent>.  the  left  door  from  heiim  forced  inw.trd. 
i'ivoted  to  the  ha^e  of  the  low^r  keeper  c;i>-lin'-;  i>  ,i  liolikT  to 
prevent  the  left  tlo.ir  hnlizinLi  out  wluii  the  riyht  door  ;>  heint: 
ojit-ned.  t'liis device  t>  made  and  ^opl  Py  I'-nrion  \\  .  .Mudue 
.&  til.  of  t  Iiieatici,  111; 

,  A  SIMIM.K  CAKI)  IM)l-\ 

lO    K    S.   MOl  NCi:. 

"1  he  <-y^teni  of  eard  iiidexiiii.;  oiiiliiied  Ik  lo\\  j..  oiu'  that  ha> 
heen  nseiihy  tile  writer  for  -.ivi-ral  \(ar-<  and  lia<  pro\id  to  P- 
entirely  satis factcirv.  llv  its  u^e  all  liier.itiiii  of  ivirv  >oi-t  ih.it 
uiie  ni:iv  acctunnlate.  hearing  on  some  hraiich  or  lirancin-  of 
ciiviim  (.  riim.  tna\  he  ea»ilv  indexed  withoui  ihr  oiiii--ion  of  an\ 
detail-,  providccl  the  ;iriii'K-  are  suitahl.v  cro-,  indrxed.  It-  ail 
v.'inta.iie  Ui;s  in  its  siniplicttv   and  in  it-  vla-.iicii\.      I  he  fon..wi'iu 


H'ston  Va/t/res 

A-ZS  f'/stor?  t/a/i/es   i/s    Si',Je  .ra/^es. 

E-Z7  Leakaya  tea  fa 

AE ^  U7 ^  /ifof    Hrrrer/can"  semi- ^u<f  tube 

/yl  -Z  ffef>ort    or?       \/eru  comb/et-e. 

AE.^f>4(D7-T^,     "      to^    4ctflinder  simfi/e  /ocorrrcti'^e    C.^ I  or^i^ R 

^05  ,  /^/ff  3/mple  desjyn  for  balanced  coirtpound .       ' 


: BROWN  CARD--. 


Arrangernent    of    Index    Cnrd    for    References   to    Periodicnis.    Pnm- 

phlets    nnd    Clippings. 

•  do-cnptiou  refer*  .to  railway  niechaiiic;d  liter. itiiie.  luit  it  would 
applv  eipially  vveli  to  other  -uhject-  I  vvo  diiuieiit  (•■■lor^  ,.f  lu- 
dex  .(-ard.-  art-  use'l.  .'i  \\iiile  and  a  li^ihl  \ello\vi>!i  hi'ow  u.  The 
white  e.trds  are  Used  !'•  r  iudexint;  text  h'  ok-,  pro^vediuu-  of  ,u 
^.-inivriii'^  -oeietie-  and  •  th«  r  -iirilar  lo,,k-.  ;iiid  \v.-\k  i!ie  lille< 
printed  oil  thet.n  in  hlock  type,  wiure.'i-  the  hrowu  c;ird-  ii;i\.- 
the  title-  i|riiUe(i  ill' >:n.iil  I.\pe  .•uid  nl\r  to  pcriodi.al-.  )i:niiihkl - 
and  clippiim:-.        ■ 

.\-  f.ar  US  is  c<«n-i-luit  lach  referi-iicr  i-  limited  to  oue  !i;:e. 
IV-ri'.dical-.  jiamjihlet-.  pr...-(ediu'-:--  .iiid  the  liki-  .-ire  indi>-;ited 
lie  MiitaliU-  -iIiarMcti'r-.  I'or  i-x.impli' ;  ;i  reference  to  tin.-  .//»,•;- 
/(■(/«  l:ii.:ijh-r''  vvould  -how  the  pa'^e  and  \t.-AV.  a-  follow-. 
'■.\I'.   pp.    71-4.    1'>11  ;■■   ;md    ihr    -.luie    w.tild    In  Id    in    the    »a-e    of 


the  .\la-ter  .Mechanic-  l'roeeedin->.  ;is  .\1  .M  iip.  95-105,  1905.   Pa ' 
phlet-   are   lettereil   and   munlnrerl.   /',''   /.  /'/  j.  etc..  and  are 
shown  on  the  index  card-,    llippinys  are  tiled  in  envelopes  (4 
X  *V  J  in.  I,  each  hearint>  a  letter.    I'.ach  clipiiint;  is  niinihered  a    1 
ha-   the   Ktti  r  corri-poiidiui;   to  the   envelope   containing   it.      I 
example,    the    fourth    c1i|ipin.!.;    in    envelope    P   wonUl    he    marl     1 
"/*-/.",  and    vvoitld    he    so    slinvvn    on    the    index    card    under 

9 

projier   title.      When    2(>   envelopes    have    heen    filled,    another       : 
i;:.iv    he    started    hv    jilaciiig    a    numeral   hef"re    the   letter,   as 


Roundhouses. 


CT'Z-J'O ,lfO'  A-  up-to  J^fe  rocindhoase .   Refiort 

n(f~  iZ ,l90i:  Co'rft'e-'e  reiorf  or  ■       . 

•  I  ?T5-33  ^/<fo4  Ofierjficn  and  o.~^nn,zat'or}  of  Indef^cndenf  f^a^- 

lS5  (^4 ,  1^05  lerrrina!  facilities,  heaf/ny  and  yen/i/er'/nf.  Ra^n 


I  ^ 


_   ._ ^ .; .     \_ t-. --.-White  CARO- 

Arrangement  of  Card   Used   for   Indexing  Text   Books  and   Procee  •- 
ings   of   Engineering   Societies.        . 

iii-tance.  J.  /   to  j'/..    ■:.  I   to    ^/,  etc.     .\s  this  mav    he  doue  iti<k 
iiilely,    il    jiLkh-    iio    Huiit    u]ion    the    nuinher    of    elippiiiL;-    whi    r 
iiiav     he    .-.irid    for    hv    ihi-    systiin.      'i'he    -ample    card-.    >lio'.>': 
herewith,    indicate    c'earlv    the    .application    of    the    fore'^oini;    i 
planatioti. 

If  it   i-  desirid   lo   lo^-iue   ;i   certain   article,    which    is   known 
'<e   in   ;i    peri<i.lic;il.   one   ha>  only   to   cpoose   a   title   to   tit   the  ,' 
tide     1  and     if    the    cro-s-indexiiit;    has    Ih'i'II    carefnllv     done    t     ■ 
referetici-  i-  i.isilv    found  i.  to  look  for  that  title  on  a  hrowti  car:. 
and  then  to  look  ovcm"  the  card  until  the  de-inwl  suhiect  is  fouii  ' 
\fler    ;i    frw    _\t.-ar-    ihe    unmlur    of    r.efireiice-    ou    >  I'.iie    suhji'c- 

Will  he  -:.  laryi'  that  the  .advanlaye  of  u-iiiu;  two  -its  nf  car' 
whicli  will  -epamte  tlu'  |i(.riodic.ds  from  the  h>  oks.  will  he  \-< 
ev  idfiit. 

«      The  vreat    v.iliie  '<\   this  eard   imlex    ->-te:n,  il    jirop 
"Ut.    lies    iu    the    fact    that    .ill    of    oiu'-    ent;ineerin!4    literature 
|il.:ced  wiihiii  e;i>y  reach,      .\or  ih'e-  tlii-  s>  stiin  t.ike  ,inv  ;iccoti' 
•  f  tiui.  .  f.  r  it  eover-  c-\ei'>!hinu  which  mav   he  .■iccnmulated- in  t' 


1  I  ^       M  oi  I  I       on        I*'     "  M\  -.       Will       I  'K        \-^ 

ndex    -v-te:ii,  1 1    luopiTlv    earn  ■ 


Or^ani^'.atior, . 


A£.f>f>4S3  /'o,/?OS  Com/Jete  deserifttion  o^ .  L.S.andM.S.Ry 
!     ••     234-r  ,i^Of  Ejfteicnt  foremen 
Pf  J  Operating,  of  U.  H  and  5  P:  systems,  ty  J.Kru,ff- 

ichntft,  before  N.Yf^ai/roadC/ab. 
A£f>'M,        tffo    Af  locomotive  termina/s. 
'•pplOt-<},        •         The   unit  System  ol 

Of  f//e  Santa  Fe  Juct  ckf>arirr<enf. 

A  consistent  locpm-jt/Ve  terml/yat   oryan izat/orT- 

0/  Cast  .       j  At  toon  a  terminal. 


"  if>l  70, 
••  2i>4  3, 
"    56/ -.J, 


.-    -^- .    1  :;       '         -      -    --•         -^ -BRO«/N  CARO- 

Sample    Index   Cnrd    from    Periodical.    Pamphlet   and    Clipping    FH 

licriod  duriii.u;  wliicli  it  is  kepi.  Indices  in  cacli  year's  periodical 
•r  in  the  hacks  oi  liook<  .ue  vnhi.ihle.  wlure  there  .are  hut  a  fe 
of  them:  hut  in  order  to  keep  track  of  ;i  lartie  ipiautity  of  po.  ik 
•  liid  mai^.i/iiH -.  a  simple  and  elt'cieiii  c.-iril  index  -v-teiii  hecoiiu 
i'liperativi-  .and  will  pav  inanv  ti'iu-  o\  i  r  \  -x  ilu  irouhk'  of  keci 
iiiii  it  iiji.  if  not  carriid"  loo  far. 


AlAKCil.     1912. 


AM  RRTCAX     EX(  M  X  I-.IvK. 
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PACIFIC  TYPE  LOCOMOTIVHS 

Nashville.  (^haltaiiixiUa  A:  St.    I.otiis.  : 

.  riirce    locomotives    of    the    4-6-2    type.    <lcsignc<l    to    handle 

;  .-.(.■iiiicr    tr.iins    liotwcoii    Xa.shvilli',     Tcim..    and    Cliattaiinoya, 

1  ,c   recently   hcen    delivered   Jo   the    N'asinille.    C"liattan<"it;a   & 

>  I.i)iii>  Iiy  the  llaMwin  l.ociMUdtiv  (.•  Wurks.     Tliese  l<icc«niiitive> 


An  inspection  i>f  the  illustration  and  the  table  of  dimensions 
slmws  those  l<>c<)nn>tJvos  to  be  abniit  tlie  same  ffcucral  size  as 
]<.cr)]no>tives  built  for  a  inmilier  of  railways  in  the  past  5  or  6 
years;  The  hcnting  surface  when  compared  with  the  weisht  and 
tractive  effort  is  somewhat  larger  than  is  customary  and  has 
i.eiii  o1)taine«l  liy  the  use  of  440  2  in.  tubes.  20  ft.  6  in.  in  lenj^tli; 
which  are  so  arranged  as  to  give  J;s  in.  bridges.  Assuming  that 
the  maxinuim  indicated  horsepower  of  the  locotiiotive  will  lie 
'»btained  al  l.CXK)  ft.  piston  speed,  or  4/5  miles  per  hour,  and 
further  assimiing  that  the  water  rate  or  steam  cinsumpiion  per 
indicated -h-rrsepower  hour  is  27  pounds.  We;  find  that  the  boiler 
will  be  called  tipon  to  evnjVor.ito  9.51  lbs.  of  water  jier  s«].  ft. 
oi  lieatin.u  snrf.ice  per  liour  wln'cli.  wiih  cyon  a  moderately  go<^d 
graile    of    fiu-1,   it    !sboiil,l   bf   ;iliV'    tvi,  «io    with  t*a<ve:    in    fact,   it 


See f ''on  A/?. 


Sec'/anB-3 


3er/^ion  C-C 


'--  —  -'S-' 


— >! 


Double    Po'-ted    Piston    Valve   nnd    Bushing   for   a    Simple    Engine. 


r  iniincli.<l  to  (■•'M.r  tbi-  di>'t.ince  of  1.^1  miles  in  four  liour- 
.  lid  17  miiuuv.  iiicluiiiit!.;  ^ix  .>^tops.  with  a  12-car.  train.  Tlu- 
filly    nature    "f   the   country    make*;    t]iis_  ;i    \  i-ry  •  severe    schedule 

i|innn-   :i    l.n-.  ■in.  >tt\  e   ..i'   r. 'n^iderable   r.-^er\i'  power.. 


!-hv>uld  be  able  lo  i\<>  von>i.knibiy  better  than  this  aiyl  tiie'in- 
dicaiioUH  are  that  lite  loconiot!\e>  b,a\e  ample  steam  making 
cap.icil\-.  '       :  . 

-W  bile  in  Wiener;.!  the  l"CoiH,.iive<  follow  the  ttsnal  pniciicc  and 


'^^^-'^'a'^^4. 
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Powerful   Pacific   Type   Locomotive  for  the   Nashvflle^ .Chattanooga   &.   St.    Louis. 


'••y.  I  \     X' 


:.1 :-. ' 


142 


AMERICAN     ENGINEER. 


Vol.  86,  No.  3. 


customary  construction  for  their  size  and  type,  a  decided  novelty 
is  found  in  the  use  of  a  double  ported  piston  valve,  a  con- 
struction seldom,  if  ever,  before  used  on  a  simple  engine.  This 
valve  is  12  in.  in  diameter  and  is  believed  to  have  all  the  ad- 
.  vantages  of  the  large  admission  and  exhaust  passages  possessed 
;  by  a  much  larger  valve.  Its  construction  is  clearly  shuwn  in 
the  illustration  where  it  will  be  seen,  that  the  valve  body  is 
formed  with  two  longitudinal  passages,  /■'  and  G".  Passage  !■ 
is  open  to  the  valve  chest  at  the  center  and  is  closed  at  the  ends, 
while  passage  G  is  open  at  the  ends,  but  has  no  communication 
to  the  live  steam  passage  in  the  center.  The  passage  G  is  cir- 
cular in  shape  but  is  arranged  eccentric  with  the  valve  stem 
while  passage  F  is  in  a  crescent  shape  around  G.  The  bushing 
is  arranged  with  two  sets  of  ports;  the  one  nearest  the  end  is 
Ij/j  in.  in  width  and  the  other  is  /jj  in.  in  width,      llie  admission 


Cylinders  for  Use  With   Double  Ported   Piston   Valve. 

of  the  live  steam  in  passage  F  to  the  ports  is  controlled  by  pack- 
ing rings  X,  while  the  rings  }'  control  the  exhaust,  the  steam 
escaping  partially  through  the  passage  G".  The  rings  are  so 
arranged  that  the  admission  or  exhaust  from  both  ports  occur 
simultaneously.  It  will  be  seen  that  both  the  admission  and 
exhaust  take  place  throughout  the  whole  circle  of  the  bushing 
since  the  channel  passages  .S"  and  R  communicate  to  the  admis- 
sion and  exhaust  chambers,  respectively.  The  valves  are  arranged 
for  a  steam  lap  of  one  inch  and  exhaust  clearance  of  ]/»  in.  and 
are  set  with  a  lead  of  H  in.  They  are  operated  by  Walschaert 
valve  gear  which  is  provided  with  Ragonet  power  reverse  gear. 
Application  has  been  made  for  patents  on  certain  features  of 
this  construction. 

In  connection  with  the  valve  gear,  it  will  be  noted  that  the 
guides  for  the  valve  stem  crosshead  are  on  a  bracket  formed 
on   the  back  steam   chest  head,  a  construction   which  has  many 


advantages   and   is   now   coming   into   quite   general   use.     Clo;e 

attention   has   been   given   to   frame  bracing   in   this   design   ard 

transverse   steel   castings   bolted  to   both   the   upper   and   low  r 

rails  of  the  frame  are  found  between  each  pair  of  driving  whec  » 

in  addition  to  the  braces  at  the  guide  yoke  and  tire  box  suppo  ,. 

The  general  dimensions,  weights  and  ratios  are  given   in  t'  e 

following  table :      ■.:.]■, y^: --,      v,-         ■"■:;■       ■•    ..  /     :  .    ■: 

General  Data. 

<'..ige   4   ft.  854  ". 

Service    Passeiij  .r 

Fuel    •« Bit.   c  il 

Tractive   effort    3.S,000  II  .. 

Weight  in  working  order 253,550  1!  ^, 

Weight  on  drivers 157,250  II  <. 

VNeiglit  on   leading  truck 51,650  1'  ~. 

Weight  on  trailing  truck 44,650  1!  -. 

Weiglit  of  engine  and  tender  in  working  order 410,000  II  ;. 

Wheel  base,  driving 13     t. 

Wheel  base,  total 34  ft.   1   i  i. 

Wheel  base,  engine  and  tender 67  ft.  10  -ri. 

.._:■'    '.    ,:y    .-■[:,  'i-^'_'   -;'■  Ratios.        ,  '  " >  ;'  '  ■         .■  .    :.■   .^..    .'     - 

Weight  on   drivers   -=-   tractive  effort 4.48 

Total  weight  -7-  tractive  effort 7. .'3 

Tractive  effort    X    diani.   drivers    -^   heating  surf.ice 505. (jO 

Total   heating   surface    -;-    grate   area 76.00 

I'irebox  heating  surface   -r-  total  heating  surface.  ]ier  cent 5. (•2 

Weight   on  drivers  -f-   total   heating  surface 31. 'lO 

Total   weiglit   -i-   total  heating  surface 50.''0 

Volume   both   cylinders,   cu.    ft 13.50 

Total  heating  surface  -^  vol.  cylinders 368.00 

<  Irate  area   -^   vol.  cylin<lers ,,.,.. .     4-93 

Cylinders. 

Kind .; .' Simple 

Diameter  an<l  stroke 23  in.   x  28  in. 

1'al-i's. 

Kind Double  ported  piston 

Diameter    12  in. 

Greatest  travel 6  in. 

Outside   lap 1  in.' 


Part-Section  Through   Piston  Valve  Chamber  and   Cylinder.,/.' 

Insiile  clearance    ^   '•",' 

Lead    ; ••  •  • ;  • ;  • ;  •  •  ^^  '" 

IV  heels. 

Driving,   diameter  over  tires '"  !'' 

Uriving.  thickness  of  tires •■•:  ■. '^  • '' 

Driving  journals,  main,  diameter  and  length lO/i  !"•  ^   },   •   ' 

Driving  journals,  others,  diameter  and  lengtli y'/i  >"•  ^   1-  !'^- 

Kngine   truck   wheels,   diameter ■ 10   • 

Engine   truck,   journals ; ^   in.   x   IJ  1 '. 

Trailing  truck   w  heels,  diameter ;  •, 1 1  ;, 

Trailing  truck,  journals K  in.  x   14  1 

Boiler. 

Style.. *;i..;. yl. il...... Wagon   uy 

Working  pressure *■""  '" 

Outside   diameter   of   first   ring ;,•••;■■ A^i'    ;.. 

Firebox,  length  and  width IM^s  m.  x  84'/.i   1 

Firebox  plates,  thickness hs  m.  and  5^  n 

Firebox,   water   space iinll?  ii 

Tul>es,   number  and  outside  diameter -440     ^  '. 

Tubes,  length   -/rnl  J     ■' 

Heating   surface,    tubes 4,703  sq.  *• 

Heating    surface,    firebox -^o"  ^q.  1 

Heating  surface,  total ^^7  l^'  <■ 

Grate  area ^^^  ^^^  ^ 

Tender.  .^^ 

Wheels,   diameter    r,/"  •   '  \^'in  ill 

Journals,  diameter  and  length 5'/2   in    x   lU  >n 

Water  capacity    'r.U  ?on- 

Coal    capacity ,  .  i-r 


;*"'!/  .■'■  .,\ 
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600.TON  CAR  WHEEL  PRESS 


GYRUS  SPARK  ARRESTER  FOR  LIGNITE 


In  the  accompanying  illustration  is  shown  an  unusually  heavy 
J)!  ess  fur  car  wheel  work  recently  built  by  the  Xiles-Bement- 
P  nd  Co.  The  general  design  of  the  press  is  similar  to  that  of 
llie  Niles  standard  machines  regularly  made  for  car  wheel  work 
vy  to  400  tons  capacity.  The  600-ton  press,  however,  has  four 
t'u  bars,  two  at  the  top  and  two  at  the  bottom,  instead  of  two  as 
ill  the  standard  machines.  It  is  built  with  a  steel  cylinder  and 
steel  resistance  head,  the  latter  being  inclined  from  the  vertical 
s<'  as  to  facilitate  placing  and  removing  wheels  by  means  of  an 


In  the  western  sections  of  Nebraska,  Wyoming  and  Colorado 
the  cost  of  a  good  grade  of  coal  is  very  high,  amounting  in  cer- 
tain sections  on  the  Chicago  &  North  Western  to  $5.20  per  ton 
for  Iowa  coal.  There  are  large  deposits  of  lignite  in  this  region, 
however,  which  may  be  obtained  at  a  comparatively  reasonably 
cost,  and  all  of  the  roads  in  that  vicinity  are  anxious  to  use  this 
fuel  if  possible.  One  of  the  greatest  difficulties  in  burning  lignite 
is  the  throwing  of  large  quantities  of  fire  from  the  stack.  The 
live   sparks   being   very   light   in   weight   are  often   carried   some 


Forty-Eight  tnch   600-Ton   Niles  Wheei   Press. 


overhead  crane.  The  press  is  equipped  with  a  three-plunger 
pump,  the  construction  being  such  that  any  one  or  all  of  the 
plungers  may  be  thrown  into  or  out  of  action  independently. 
On  the  back  of  the  cylinder  is  a  safety  valve  which  can  be  set 
to  open  when  the  pressure  reaches  the  capacity  of  the  machine. 
The  pressure  gage  furnished  is  graduated  in  total  tons  pressure 
on  the  ram  as  well  as  in  pounds  pressure  per  sq.  in.  The  ram 
is  counter-weighted  for  quick  return  and  provision  can  be  made 
for  connecting  the  cylinder  direct  to  the  shop  water  mains  for 
the  rapid  advance  of  the  ram.  The  machine  is  driven  by  a  15 
h.  p.  constant  speed  motor  mounted  on  top  of  the  cylinder  cast- 
ing and  geared  direct  to  the  pump  shaft.  It  is  designed  for  hand- 
ling standard  car  wheels  up  to  42  in.  in  diameter  on  the  tread 
and  of  standard  gage. 


distance  and  form  a  sufficiently  great  fire  risk  to  largely  prevent 
the  use  of  this  fuel  on  locomotives. 

On  the  lines  of  the  Chicago  &  North  Western  passing  through 
this  territory  there  are  now  21  Pacific  type  locomotives  equipped 
with  a  special  design  of  spark  arrester  that  is  successfully  burning 
lignite  with  the  minimum  of  fire  risk.  This  spark  arrester  has 
been  developed  by  the  American  Locomotive  Company  in  co- ' 
operation  with  the  railway,  and  is  the  result  of  a  long  series  of 
very  careful  experiments.  The  locomotives  have  20  in.  x  26  in. 
cylinders,  a  grate  area  of  46.45  sq.  ft,,  63-in,  drivers,  and  a  total 
heating  surface  of  2119.7  sq.  ft.     ..^=:5-!--C-"'^^V_^>^  ;';<'"  y.:i     '    ; 

The  arrangement  of  the  apparatus  in  the  front  end,  which  has 
been  designed  with  the  idea  of  holding  the  sparks  in  the  smoke- 
box  as  long  as  possible,  and  continually  baffling  them  until  they 
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cii>t>'m;ir\  'i  •n>lnKli< 'ii  t"r  tluir  -i/i-  ami  \y\K\  a  ilvcidi-il  ni.\ill\ 
i>  t'lnul  ill  tlu-  ii>(.-  I't  a  (li'iil)k-  |i.  .ricil  i>i>ii'ii  \al\i-.  a  c^ii- 
striu-ti<'ii  silili/in.  it  cvii".  li'f.  re  iimiI  nn  a  >iiiiiiK-  tii^iiii'.  I  hi-- 
val\i'  is  IJ  ill.  in  dianutiT  aihi  i-  lirliivnl  t"  have  ;ill  tlic  .'nl- 
vatit;iKi>  "'  iIh-  larui-  adiiiissi'iii  and  ixiiaii>t  i)a.->ai;»-;'  i>">si'smi1 
1)>  a  nuii-ii  larL;<.r  \al\i-.  It-  i.-'  ii>triut  i.  mi  i-  i'Uafl\  -li  u  n  in 
tlic  iihi>traliiiii  wIktc  il  uill  lu'  siiii  tltat  tin.'  \al\i-  liMcly  i> 
furnKiI  wilii  l\\"  lr>n.i,'itn<Iinal  iia>>aur>.  /  and  i/.  I'a>>a.yi'  / 
i>  I'piii  t.'  tlic  \:i\w  fliv-t  at  till-  I'liiu f  a:id  i^  .'l  >^i'd  at  liu'  i'nd>, 
while  iiassajio  (/'  is  i.>jH.'n  artlu'  ctnl^.  Imi  lia>  it"  i.-Mnnnnnicati"n 
to  tlio  live  "-teani  j)assai;e  in  lite  <\-niir.  \\w  iiassa.m'  (/  i-  cir- 
cular in  sliapc  liut  is  arranged  lAiiiitrii-  with  the  \aKe  >-tein 
while  |)a>»ai;«,'  /■  is  in  a  cre^itnt  -hajif  ar'anid  (/.  \'\h-  hushinu 
is  arranged  with  tw>  -ti~  ■■!'  ii'in>:  tiie  "ne  iuare>t  the  imi  i> 
r.  in.  in  u  uUh  and  the  "iher  i>     ,-.  in.  in  wiiltli.      The  adniis>i"n 
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Cylinders  for   Use   With    Double   Ported    Piston    Valve. 


I'l  tile  live  -leani  in  pa>>a,ue  /  I"  !ne  i^'fi^  i-  i-. 'ntr' 'I'ed  li>  pai'k^ 
ins.'  rin.a>  .'^'.  while  the  rins;-  )'  C'lntri'l  the  e\hau>t.  the  .-team 
CM'Uiiiny  partialis  thf"nL;!i  the  pa--aye  (/.  I  lie  rin:.;--  are  -•■ 
arran.^eil  that  the  adini>>i"ii  ^r  exhaust  t'r. 'in  huh  p.  >rt-  i  n-eiir 
sinuiilaneon-lx.  It  will  lie  -eeii  that  h"th  the  adinis-inn  and 
exhaust  take  (dace  tlir'iui;h..ut  the  whole  (.-ircle  "i"  tlie  hushini: 
since  the  channel  i>a^sai:cs  .V  and  /\  c 'innninicate  t^  the  adini-- 
si'>n  and  eNhau>t  chainher-.  re-iHCti\ely.  The  \  aUes  are  airaiii^ed 
fnr  a  steam  laii  ct  <>ne  inch  anil  e.\hau>t  clearance  ni  's  in.  and 
arc  set  with  a  lead  nt  ':  in.  They  are  niierated  hy  W  alscliaert 
valve  jk'ear  which  i>  jir. .\ided  with  i\a.!.;i'net  pnuer  rever.-e  u.vAr. 
Anplioation  has  heen  maije  I'^r  patent.-  nil  certain  feature-  nf 
this  omstructinn. 

In  cnnnectinn  with  the  vahe  year,  it  will  he  tinted  that  the 
cnide-  f.  T  the  \al\e  -tein  cri->head  are  "ii  a  hracket  f.  irnied 
<in    the    hack   -team    rhe-t    he.iii.    a    c  m-inicnnn    which    ha-    man.\ 


aiKaiUaiie-  and  i-  ifw  cnmin.L;  inin  quite  general  u-e.  i  k 
attiiitii'ii  ha-  heen  .L:i\en  {>>  tranie  Kracinu:  ;n  this  desiun  a 
tran-\er-e  >teel  castin.us  Imlteil  tn  lu'lh  the  Ufiper  and  luw 
rail-  111'  the  I'ranie  are  tnuiid  hetweeii  each  jiair  •■f  drixinv;  win 
ill  additinti  til  the  hraces  at  tlu'  !.;iiide  ynke  anii  riri  \«<\  -u]ip. 
The  uiiural  dinu  n.-imis.  wei.uhi-  and  rat:-'-  art  i;i\<n  in  i 
il  illi  iw  illy  talile :  •  . 

(iilli-l,ll     tKll,l. 

i;.ii;i-    , ■ -   It.  s>^ 

Si  r\  u  t      I*;i-s<i  . 

l-iu  I     •. lilt.    .. 

lr:K  livi-    I  iTi.n     '■ :  .  .  .  ..V=.rtHil  •■ 

\\iii;ht   in    WMikiiin   milri _'.-.'..-.^li  ■ 

W  I  iv'iil    nil    ib'ivri  - i  .-/.J.^<i   ' 

V\\  lyli!     .Ml     1(  ;iili'lk;    trik'l. >\  ,fi.^H 

W  <  iv;li!    .11    tijiiliii^;   trriU , ,44.ti5<' 

Wiii;!.!   .'f  I  iiviiif  ;cii'I  tiiiiliM'  ill   umKini;  ..r.Ui- ^tln.nnti 

W  i:l  1  I    l..i->  .   .Il  i\  iii>; .....'..., .  I  ,i 

Wluil    I..-1-1-.   I..!.il .U    ft.    1 

\\  In  1  1    |.,t-e.  luyiiu-  .iii'l   u mlt  1 .  .'J   t't.    pi 

Kulii'.i. 

\\  I  it  111    on    ilrivii-    -:      liMilixr    »ll'.  it .  .  .  : 4 

I  .I:!  I   \Mi>;lit     :-   Ii;iili\<-  i  ItHi  i ■  '■ : 7  , 

Ir.-u'livi-    itft.it     \     ililiii'.,  .lti\  iM-      :      lu'.-itiiii;    -;i:  )'..c<  .  .  .  . ....:..,,-•'."    , 

r.it.il    !n;itiMjj    -iiil.uj'      :      ui.ilc    .iif.t .     7'i 

i-i-ilii.N    luatiii);   -uiru'e     :     tm.'il    lu:itiii!^   -nil.irt  .  .;  i  v   1 1 :.; .=  . 

W  liiihl   "11    ilriMi-    J     ti.tal    lu;itiiii;   -iirt'.Hi '. -....' '1. 

I  ..la!    u«  i)jiil     ;     t.itfil   lie:Uiii«   .-m  f:u<' ?•'. 

\  .■llllllr    l...tii    >>li>'.Iw¥.    in.    11 1.* 

1.  i:tl  ■!»  atinir   -urt;iri-     :     cl.   I'vlimliM- ^ti>. 

I.. lit-   ni.i      :      \..!.    i">IiiuUM- ' 4.' 

I  yliihii-i  V. 

Kiii'i *.  ."-iin,. 

I  liaiiut.  ;■   .ii  .'i    -t'.'ia- -  '     'i.    N    -'^ 

Kiii'l ,..'...  I  '■  ;;1'''    I'l'iuil  ).!-!• 

1  >i.iinct  vr    • 1  - 

ilr<;iti-t    t'.-ivi' 'i   • 

tltlt-i'U     '..■ ■■; ■,■.- ; ',:...}-• 

-^    ■  ■■  - 

P.Ttt- Section   Through    Piston   V.Tive   Chamoer   and   Cylinder. 
I      •  1        •  .....si'' 

111 -Illi      I  H-.iVi.lU  I       .• ,  ,        - 

i.i^i.i ...;............ V  •  ':. 

i/7;c.7.v.        .  _   ■       ■  __:  ; 

llriviuv.    'li:ir.uti  1    ..vii    tin- • ; '^    '■ 

I  >■  iviiiir.  lliiilviu--  ..I   tin  - • i  ■   ;■ 

MiiviiiK    •..iiniiil-.    iM.iiii.    .li.iiiK  ii  1    iiml    1.  ii>;li .     .  H '  ^  .    HI-    ^      " 

I'MMii);   i..urii.il-.   .'Uier-.  .li.mxt.  i    iiiiil  K  iij;t'i .; ''   -    "'-  >^    '-   1^ 

1.  ii>;ini'   11  iiel^    w  lu«l-.   i|i;iiiril<i ••   ' 

I  iiyiiK-   tniik.    i..iirn:.l-... '•    i"-    ^    '-   !' 

I  r.iilini;    filrU    v\Iufl-.    ili.niutiM ; ^ 

"li;ii!in^;    timk.    j..nii!;,l- ■■■■■ .....^   m.    -v    14    i. 

Jlo:lri: 
>;,,],. Wap.in    !■ 

\v;MUin«'i.i>-iiii-  • -"^  ".; 

<  iiil-iilf    ili.itiK  ti  I    ..t    lii-l    lii.i; •  •  • ; •;'  ]' 

!-i,.l...v.   lei.^lli   .111.1   «i-lili '•■*■>■    '"■    -''   ^.■*A  ' 

Ip.Im.s    i.lai...   tliickiu- >    •"■   •""'   H  \: 

l'iri-1i..\.    \i:iUi     -|..ne ilA'J.'  ,, 

lulie-.    mimlier    iiinl    ••iit-nU     ili.inutt  t -'■'"      -  . 

lull.-.  Ic.vtl. •'•.--,. 

I  h. -.tint    -IU1.-.0-.    nil.e- ■'•V'^  ^'<-    . 

lU-Miiii^:    -i.rK.o.    inxJM.N ,-s     ^^ '   i 

I  il  at<    :,r.  ;f ''^■'    -'•    ' 

Tcn.lcr. 

\Miftl-.   .hiiimtiit in;. 

|..iini;il-.   .li;iiiHU  V  ..i-l   U  netli ■ -  -    »..   n    1"  ' 

\\  .lU"  >  ai.iKiiy    V ,  ,  '^,^, 

(  .i;il    c.'it'.'ii'it.v     ■  ■ 
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600-TON  CAK   WHHHL   PRHSS 


GVRl  S  SPARK  ARRKSTHR  FOR  LIGNITE 


'■ '.n  till-  ;ico.>m[);iii}iiin-  illtistrati'Mi  i>  sliuun  an  iimistially  heavy  In  the-  wi^u-rn   -ccti-ni-.  ..f   N\-l.ra>.ka.  Wyoniiiij;  ami  Colorado 

J.  OSS    I'T    var    ulico;    w-rk    recently    liuilt    liy    tlie    \'ili>-i'.enient-  the  om-x  of  a  y. ..  i.l  orade  <•!'  o-al  i>  ver\    liij^h.  aiuouiuin^   in  eer- 

J    n<l  Co.     The  ^eneral  design  ot  the  press  is  similar  to  thai  of  tain   sections  on  the  Cliicai;o  \-   N'orth   Western  to  $5.20  per  ton 

tl  •  Xik'S  staniiunl  machines  retiularly  made  for  car  wheel  w^rk  i>>v  h^wa  coal.      Iherc  are  lar.ye  <lep.  .sit>  of  lij;nite  in  tliis  reiiion. 

1      t"i  4<)0  tons   caiiacit.\.       The  fiOO-ton   ])ress.   however,   has    four       i<...... i-;.-i i i...,;., ...i    ...    .. .....;....i. ......i.i., 

t;  hars,  two  at  the  t<'p  and  two  at  tlie  hottom.  insteail  of  two  .o 
is.  the  staiulanl  niacliines.  It  is  I)nilt  with  a  steel  cvlindir  and 
Si  el  resistance  head,  the  latter  heiny  inclined  fr.ini  thr  \ertical 
•;■    as  t'l   facilitati-  placing   and   rc'nioxin;^   ulieel-   li.\    means   of  an 


.)owe\er.  which  may  l)e  ohtained  at  a  comparative!)  reasoi,,,,,,. 
cost,  ai1<l  all  of  the  roads  in  tliat  \icinity  are  ;iiixions  to  use  this 
fuel  if  pcissilije.  ( )iie  of  the  izreate^t  ditiiculties  in  Ihirninii  lignite 
is  the  tin-. iwinii  of  lar«f  <|iiantities  of  tin*,  from  the  stack.  liie 
h"\e    sjiarks    hein.ii  Aery   liiiht    in    W(.i;^ln    are    ofu-ii    carried    >i'nie 


Forty-Eight    Inch   600-Ton    Niles   Wheel    Press. 


'\erluad    iraU'v        I  iie    press    is    ecptipped    witli    a    three-i)hni.uer 
lump,    the    coi).stn:cti"n    heini;    such    that    an_\'    one    ^r    all    of   tlie 
iliingers    may    Ik-    tlirown    into    or    out    of   action    inclependentl.\. 
'n   the   hack    of   tiie   cylinder   is   a   safety    valve   wliicli    can    he    set 
'I  open   wlien   the   pressure  reaches   the  capacit>    "f  the   machiiii'. 
The  ]ire.ssi;re  iiasi--  furnished  is  jjradnated  in  total  tons  pressnr*.- 
■n   the   r.ini   as   well   as   in   |)onnds   pressure  pei"   s,|,   in.      the   rain 
Is  couiite'"  ueii;ined    f^r  ipiick   return   and   pro\isii.n   I'an   lie   made 
lor   connecting   tlie   c\linder   direct   to   tju-   shup   water   mains    lor 
the  rajiid  adxanc-  ■>{  tlie  ram.      I  he  machine  is  driven  1>.\    a   \? 
1.  ji.  Constant  speed  nvHor  mounted  on  to|)  of  the  cylinder  cast- 
ing and  geared  direct  t"  the  puni])  shaft.     It  is  rlesii>ne<l  f"r  hand- 
ling standard  car  w!;cels  up  to  42  in.   in   diameter  on  the  treatl 
■  ind  of  staii'lard  <  «*i^- 


dist.iuce  and  form  a  sumcieiitlv  i;reat  lire  risk  I"  Iari;el\  luwmt 
the  Use  of  this  fuel  on  loc imoti\e>. 

t  )u  the  lines  of  the  thicago  \-  X,,rth  Western  passing  tlin-ugh 
this  territory  there  are  now  _M  i'acilic  iy|»e  locomotives  eipiippcd 
with  a  special  design  of  spark  arrester  that  i>  successfully  Imrnins 
lii;nite  with  the  miiiitmmi  of  tire  risk.  Tliis  spark  arrester  has 
heen  deveIope<l  hy  the  .\nierican  l.cH-omotivc  Gimpany  iu  oo- 
M|)erati<'n  with  the  railw,i\.  aii<I  is  the  result  «>f  a  1<  mg  series  of 
\ery  careful  experiments.  The  loeoniotives  have  20  in.  \  2f»  in. 
cylinders,  a  grate  area  of  4<).4.=^  s.|.  ft..  (vVin.  «lrivcrs.  and  a  t..ta1 
heating  surface  nf  211'^."   S(|.    ft.  ;  .;:.;-    ; 

The  arrangement  of  the  ajiparatus  in  tlie  front  end,  wliicli  lias 
liecii  desigiied  with  the  idea  of  holding  the  sparks  in  the  sinoke- 
Imi.v  as  long  as  i>ossil)k-.  an.l  cuitiiuially  hatting  them  until  they 


144 


AMERICAN     ENGINEER. 


Vol.  86,.  No.  3. 


are  ground  fine  and  completely  extinguished,  in  the  illustration 
is  shown.     The  path  of  the  live  sparks,  after  passing  out  from 

.  under  the  diaphragm  plate,  is  upward  along  the  door  and  its  ring, 
then  back  toward  the  flue  sheet  across  the  top  past  the  stack 
extension  and  then  downward  and  forward  into  the  exhaust. 
Some  of  them  of  course  drop  down  across  the  top  of  the  dia- 

.  phram  plate  and  again  pass  into  the  current.  Surrounding  the 
exhaust  nozzle  is  a  series  of  vanes  arranged  in  the  shape  of  a 

•  truncated  cone  with  the  small  end  downward  and  connecting  to 
/  an  extension  of  the  stack  at  the  top.  These  vanes  are  so  shaped 
;   and   arranged   as   to   compel   the   incoming  gases   and   sparks   to 

take  a  circular  path.  The  sparks  after  reaching  the  inside  of 
the'  gyrus  are  of  course  thrown  outward  by  centrifugal  force 
and  are  beaten  against  the  inside  edges  of  the  vanes  until  they 
are  reduced  to  powder  and  completely  extinguished,  in  which 
■  shape  they  will  be  caught  in  the  exhaust  and  thrown  out  of  the 
stack.  About  one-quarter  of  the  lower  end  of  the  gyrus  is  cut 
off  by  a  horizontal  web  and  the  sparks  entering  this  section  are 

•  drawn  inward  to  the  center  of  the  annular  exhaust  and  are  dis- 
charged'through  the  center  of  the  stream,  the  action,  however,  be- 
ing the  same  as  with  those  entering  above.       I  ■:■/.' .'  ,   ■  . 

The  annulus  of  the  exhaust  nozzle,  the  tip  of  which  is  slightly 
above  the  center  line  of  the  front  end  is  8  in.  outside  diameter 
and  7  in.  inside  diameter,  giving  about  the  same  net  area  of  dis- 
charge as  a  nozzle  S^'j  in.  in  diameter.  The  exhaust  nozzle  sup- 
ports a  cast  iron  base  for  the  gyrus.  Resting  on  this  are  the  16 
vanes,  20-^8  i"-  long  that  are  secured  at  their  upper  ends  by  a  cast 
iron  ring  fastened  to  the  stack  extension.  The  shape  and  gen- 
:  eral  construction  of  these  vanes  is  shown  in  one  of  the  illustra- 
tions, and  it  will  be  seen  that  on  the  outer  surface  there  are 
seven  curved  ribs  which  compel  tlie  entering  current  to  assume  a 
nearly  horizontal  direction,  and  thus  increase  the  centrifugal 
action  on  the  interior  after  tliey  pass  through  the  vanes. 

The  bottom   of  the   smokcbox   is  covered   with   tire  brick,  and 


there   is   a   3/16-in.    sheet   iron   jacket   protecting   the   front  en  '■ 
ring  and  door.    The  diaphragm  plate  in  front  of  the  fiues  is  co\- 

......    ,  ■  :  •;  ,:  ,.::'.•■■    »■-  ■  ,¥- 
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Details  of  the  Gyrus  Spark   Arrester. 


ered   with    Xo.  J2  netting,    which   gives    the  sparks  au   initial 

abrasion,  and  a  Xo.  14  netting  surrounds  the  gyrus.    '    .':  ■'-:■,' :-''^;). 

.  ■  Fixed  carbon 


Volatile   combustible 
Ash    .... 
;  Moisture 


37.72 
38.66 

2.21 
21.41 


100.00        •.  T. 
Sulphur     4.24 

The  fuel  burned  in  these  locomotives  has  the  analysis  shown 

above  and  costs  about  $2  per  ton   in  the  district   west  of  Long 

Pine,  Xeb.,  on  the  Chicago  &  Xorth  Western. 


Br/cA  and  Cemenf'  T 


Brick  and  Cement 
Gyrus  Spark   Arrester  Applied  to  Smokebox   of  a 


Pacific  Type   Loco 


lOtive;  Chicago^  &  North  Western. 


•T«   ■;  .-*.-.  ? 


iV.  •    !■'     : 


:.'■'. -v.C --v.,  >Jf;.T 
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,  he  continual  trend  toward  more  efficient  methods  in  all 
in;  chine  tool  operations  has  made  it  important  to  have  some 
ac.  urate  method  by  which  the  machine  tool  operator  can  easily 
adiust  his  driving  mechanism  so  as  to  give  the  prescribed  speeds 
at  the  cutting  tool  under  changing  conditions  of  work.  Where 
the  speed  changes  are  accomplished  by  means  of  cone  pulleys 
or  gears  the  spindle  has  a  certain  number  of  known,  definite 
revolutions  per  minute,  and  it  is  a  comparatively  easy  matter  to 
embody  in  the  blueprint  for  the  work  in  question  specific  instruc- 
tions showing  the  step  of  the  cone  pulley  or  gear  combination  at 
which  each  operation  can  be  performed  t6  give  maximum  effi- 
ciency..   ■,■■;',,-.;'  .v  •'■:';■/    Vi:.-'^' ■;.■•"■/■    -^  -■:::'■■  %r:<''y'/C:''[^'\-:: 

With    the    individual    adjustable    speed    motor    drive,    how- 


.  ~.<- 


O 


Foot-Burt   Drill    Fitted   With   a    Reliance  Speed   Dial. 

ever,  the  speed  combinations  are  nuicli  greater  in  number,  are 
r.ot  as  easily  calculated,  and  the  proper  speed  setting  is  often  a 
matter  of  considerable  difficulty.  In  the  case  of  the  Reliance 
.'.djustable  speed  motor  of  the  armature  shifting  type,  an  infinite 
number  of  speed  changes  can  be  obtained.  As  the  armature  is 
.'^hifted  there  are  no  steps  or  jumps  but  a  smooth,  gradual,  con- 
tinuous change  in  speed,  and  on  a  machine  tool  driven  by  this 
type  of  motor,  when  it  is  necessary  to  make  the  approximations 
in  speed  setting  required  with  other  speed  change  devices,  it  is 
lesirable  for  best  results  to  give  the  operator  some  means  of 
accurately  adjusting  the  speed  of  the  motor.  A  satisfactory  de- 
•  ice  of  this  sort  has  now  been  developed  by  the  manufacturers 
of  this  type  of  motor.         V.     , 

It  is  not  a  means  of  indicating  the  speed  at  which  the  motor 
is   running,   but   is   ir;  reality   an   automatic   calculator  by  which 


the  operator  can  instantly  set  the  speed  of  the  motor  so  as  to  give 
any  desired  speed  at  the  cutting  tool,  taking  into  account  all  the 
variable  factors  which  would  affect  the  problem.  All  the  operator 
has  to  do  is  to  set  the  dial  for  the  cutting  speed  to  be  used 
and  then  shift  the  armature  of  the  motor  in  tlie  usual  manner 
until  the  pointer  indicates  the  diameter  of  the  cut  to  be  taken 
on  the  proper  scale  for  the  gear  combination  used.  It  can  be 
mounted  at  any  convenient  point  on  the  machine  tool,'  and  it  is 
only  necessary  to  have  some  positive  connection  with  the  means 
employed -for  shifting -the  armature  of  the  motor.  .\s  the  arma- 
ture of  the  motor  is  shifted  and  the  gradual  change  in  speed  is 
obtained,  a  pointer  moves  on  the  scale  on  the  dial  which  takes 
into  account  the  different  gear  ratios  between  tire  motor  and  the 
work,  and  can  be  set  for  different  cutting  speeds  at  the  cutting 
tool,  depending  on  the  cutting  speed  used  and  the  character  of  the 
work. 

The  dial  not  only  serves  as  a  guide  in  setting  the  speed  accu- 
rately, but  is  always  in  plain  sight  as  a  definite  indication  to  the 
foreman  or  inspector  of  the  speeds  in  use  by  the  operator.  These 
dials  can  be  furnished  properly  calibrated  for  use  with  Reliance 
adjustable   speed   motors   on   §hapers,   drills,   lathes,   milling   nia- 


-■■>.' 


sRcliance  Speed    Dial. 


chines,  boring  Mills  or  any  other  type  of  adjustable  speed  ma- 
cliine  tool. 

One  of  the  illustrations  shows  a  dial  arranged  for  a  crank 
shaper  with  one  back  gear.  The  upper  scale,  indicating  the 
cutting  speed,  is  stationary.  The  small  indicator,  standing  at  40. 
is  mounted  on  a  revolving  disc  with  the  two  lower  scales.  The 
lower  scates,  showing  the  length  of  stroke,  are  adjusted  by 
means  of  a  knurl  on  the  front  of  the  dial  until  the  indicator 
points  to  the  cutting  speed  desired.  The  scales  are  not  shifted 
unless  a  new  cutting  speed  is  to  be  used.  With  the  scales  set 
for  any  cutting  speed,  the  motor  armature  is  then  shifted  by 
turning  the  hand  wheel  illustrated  in  the  other  illustration  until 
the  pointer  of  the  dial  which  is  geared  to  the  hand  wheel  rod  is 
opposite  the  stroke  to  be  used.  The  dial  illustrated  is  set  for 
40  ft.  a  minute,  with  the  motor  speed  adjusted  for  a  20  in.  stroke 
with  the  back  gear  in.  The  bottom  scale  shows  the  stroke  with 
the  back  gear  out. 

This  device  is  manufactured  by  the  Reliance  Electric  and  En- 
gineering Company,  Cleveland,  Ohio.  •  .  .  .x 
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■;;.•■  ./■  .-.:,:;\.:,  <--■,•■  ■  ■■  V       ■  ;•      ■ .       -■■:;■ 

arc    iiiiitiml    tiiir   niiil    cniuplclilx    i'Miiii;iii>lKcl.    in    tlu-    illii>ir,in"ii       ilurc    is    ;i    3i/\<>-\u.    >luit    ir'ii    i.nkit    ini  tci.iiii'4    iIk-    iri'iit    c 

is  slinwii.       tlic   path   111'  tlif   li\c   >ii;irk>.   ai'ii-r   ii.i->iii,i4   out    I'ri.ni       riiiy  and  dcKir.      I  he  (liai>Iir;it'm  i>latc  in   Iruiil  ii|   llu-  llllt'S  is  o 

nmlir  tlic  iliaiihrai^ni  plaU'.  i>  upwanl  aliniL;  tlu'  ilnc.r  ami  its  rin;^,  .  /.y^-    ,  _    •  . 

tlan    bark    tnwanl    tlic    ihu-    >lurt    a^r..---    tin.-    b'p    pa>t    tin-    stack  ^  'y^^'^'"^~~~^-^^  ^         >■ 

i-Ntcii>i'>n    aiid    lluii    tl^wnwaril    and     (>  rward    int"    tlu     (.xlianst.  'r"'' /jl        ^-jirJ   'jN*?'    "^^"^    S 

Sunif  of  ilk-ni   ot  i-.'iu'M-  di^op  down   aiToss  tin.'   t"|(  <i|    tin.'   dia-  *  ^  ^     ■ '■   -^    '       *••  ^l      . 

jilirani   \A\\\\:   and   auaiii   pass   inio  the   nuTiiit.      SniTonndiiiy    llu 

vxtiaiist    no//k-   i-   a    sirii-   oi    xanc-   arraii^^id    in    tlu'   -liapc   of   a 

trnnratid  coHr  witli  tltr  snail  iiid  downward  ani  C'  nniTtiny  to 

an  i\!in--ii  n  of  i1k-  -Ia>Is  at   llu-  top.       i'lusi-  xaiU'-  ari-  >o  >liapid 

and    atranizi'd    a-    to    »-onipi'l    tlu'    inconiini;    .u;a>c^    aiul    ^jiark--    to 


IV     ^uu  K    a  I    oil.     to|i.        I  iiv  >v.     \  .11  n-^    .1 1  v    >i »    Mi.i  |»i  '  I 

to  »-onipi'l  tlu'  ini'oniini;  .u;a>c^  aiul  ^jiark--  to 
take  a  I'in-nlar  paih.  i'lio  si)arks  after  rt-aoiiiut:  tlu-  inside  of 
tlu'  .u>rn-.  art  of  i-our-r  thr<iwn  outward  1)\  i-cntrifuu:al  forii- 
and  are  hiattii  auaiusi  tin.-  in~idr  viluis  of  tlu-  \au<-  until  tlu'\ 
arc  r^-diu'i'd  to  powdir  and  conipk-trly  cxtin^nislu'd.  in  uliitli 
siiain-  tlu>  uill  In  oansilit  in  llu'  i  \liaust  an<l  thrown  out  oi  tlii' 
Stack.  Aliout  oiu  iptarttr  of  tlu-  iowir  »nd  of  tlu  ,:;\rus  is  (.-ui 
ot'f  li\  a  luiri/oinal  wrli  and  tlii-  >p.irks  lUtninL;  tln>  -.oi-tion  .irr 
ilrawn  inu.ard  to  tlu  cciUi-r  of  ilii-  .annular  rxlmusi  .and  \\w-  di> 
I'luiriitd  thronuli  tlu-  iinti.r  of  tiu-  >tr(.-,ini.  tin-  .u-tiou.  Iio\\c\ir.  lie 
ini;  the  -.anu    a-   witli   dio^v  iiiiiriu'^  ahow. 

riu  .iinntlu.-*  c'f  tlu-  fxhaitsi  noz/lc.  tlu-  tii>  of  uhii-Ii  js  >IiL;ltlly 
al>o\c  tlu-  I'l-nu-r  liik-  of  tlu-  front  uid  is  .'^  in.  out>idt-  di.-nni-tir 
and  r  in.  insjik-  dianu-i<.-r.  t;i\in.;4  .'ih.  \\\  the  >anu'  ml  are.'i  of  di-- 
cltftn^i-  .•!>  .-1  no//li-  3'  .  in,  in  di.-nni-li-r.  llu-  i-\li;nist  no//lr  >up 
jiofts  ;i  casiiroit  ha^e  for  ihc  i,*.\rns.     Krstiiii,'  on  this  ari-  the  I'l 

xii      :.,     I    1.... .....1    ...    .1.    ; 1      1..     ..     ...    . 
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I  lie  i-\h;iust  no//lr  Mip  ,       •  ,       v-        ,  ,  i  •  ,        ■  ,  t  ■    -  ' 

,  .  ,       ,  ireil    uuli      .\o.    \Z    lu-timu.     whu-li    yues     tile    >parks    an    nni;.- 

estlliu  oil  this  are  the   1''         ,         .  ,        v-       ,  ,       '    ■  '       i       , 

.    .  .    .  .-ihrasioii.  and  ;i   .\o.   14  iiettiiur  surroiiiid^  the  yvnis. 

t  . 

Fi.NCil   i-;n bull    3". "J 

X'nlatik-    i-oniliu-lil.k-     o.~<.6(> 

.\M.     J.Jl 

.Mi'i-Iiire ^1.41 


jiofts  H  casl..iroM  ha»e  lor  ihc  i,*.\rns.     Kestiiii,'  on  this  are  the  I'' 
x.-iiu^.  Jd-'^s  ill.  IoItl:  lh:ii  .ari-  secured  at  tlu  ir  upper  ond>  h\   .a  e.i-t 
iron   rill.;.;    fa.^teneil   to   tlu-   siaek   e\ti-nsion.       llu-   sh:i]ie   .-mil   -..gen- 
eral i-onstnntioii  of  tluse  vaiu-s  i>  shown  in  one  I'f  the  illusira 
tioiis.   ami    it    will   he   seen    that   on    the   outer   snrf.-ue   ilure   aro 

■  .  ,  J  17W.1MI 

se\en  i-nrved  rihs  wliieli  eonijiel  t'u   eiitiiin'^  i-'ureiit  to  .-is^iniu-  a  S-.ili'!mr 4.1'4 

iie.'irly    ]i..ri/onial    direoiioii.    aiu!    ilnis    hu-re.-i^e    the    cuitrifii^.il  'llu-   fuel  Imnieil   in  these  locomotive--   lias  the  an:dy.si.s  .vlioi 

avtitjii  iiU  trieinlerinr. after  tluy  p;i-s  thron^ili  the  \.nu-s.  .-Jiow-   and   c"sts   al)i>ut   .SJ   jier   ton    in   tlu-   district    we-t   "f   L<i 

The  l)Oj.t'>in  >'i   the  sniokeliox   is  c..\ered   with   lire  hrick.  and      I'lne.  Xeli.,  on  llu-  Idiicajitj  &  North  Western. 

-;,.,■.     -:..:^-..^...^^.^^^^^,^ -r—'--^  ■•'■.■-,■■:;•;, 


Gyrus    Spark    Arrester    Applied    to    Smokebox    of    a    Pacific   Type    Loco  .  otivc:   Chicago   &.    North   Western. 
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RELIANCE  SPEED  DIAL 

he  coittiniial  tixnd  toward  mint'  cflioicnt  nictlnuls  in  all 
•i:  Iiiiic  ton!  (i|i(.rati<m>  Iia^  iiiadi-  it  iniixiitant  t<i  Iia\c  sunu' 
..,  irate  iiKllmd  hy  wliicii  the-  maoliiiK'  tuol  ippcratur  ran  cavily 
.,.  ist  liis  (Iriviiiii  nu-ilianism  sn  as  t"  i^ivr  the  i)rt>crilii-d  >iK<.ds 
,ii  die  I'littin.u  toil]  under  ihani^in.i;  inndilions  of  work.  Wlurv 
t!  speed  diim.nes  are  aoonniiilislieij  li_\  means  of  cone  jmlleys 
,.r  i:ears  the  s]>indle  has  a  certain  nunilier  of  known,  delniite 
n  olutions  per  minute,  and  it  is  a  eomjiaratix e1\  eas.\  matter  to 
.fiiliody  in  the  liluei)rint  for  the  work  in  i|uestion  speeitie  instriic- 
ti.  IIS  sliowini;  the  step  of  the  eoiie  |)iille>  or  .i;ear  eomliination  at 
v\ ,  leh  each  ojieration  can  he  ]ierlornu(l  to  jjixe  maxinnnn  elii- 
d  ;H-y. 

\\'ith     the     indi\idual     adiustalile     speed     motor     <Iri\e.     It  'W- 


tlit  operator  can  instantly  set  tlie  speed  of  tiie  iiiolor  so  as  lo  .uive 
any  desired  >ipeed  at  the  cuittinji  tool,  taking  into  account  all  llie 
variable  factors;  which  \foid<l  attVct  the  jiroldcni.  All  the  operator 
has  to  do  is  to  set  the  dial  for  tlie' ciittiiig  speed  to  he  iisc'l 
and  then  sin'ft  the  arniaiure  of  the  motor  in-  the  nsna!  m.mner 
until  the  pointer  indicates  the  di.imeter  of  the  cut  to  he  laken 
on  the  pro]K.-r  scale  f'pr  lite  .t;ear  comhitiation  ii>vd.  It  can  I»e 
iiiountei]  at  any  convenient  jioint  on  tlie  machine  tool,  und  it  is 
onl\  necess:(rv  to  have  some  |H.>iti\i-  connectton  with  the  inean- 
employed  for  shiftini.;  the  armaiiire  of  the  motor.  A'^  the  arma- 
tnre  of  the  .motor  is  siiifted  aitd  ilte  tiradual  chaiij-*  i^t  wpei.l  i> 
obtained,  a  pofntir  iitoves  on  the  scale  on  the  dial  which  takc> 
into  acconnt  tlie  dittervnt  ue.ir  r;itio>  hetweeit  the  in»>t"r  and  tlie 
work.  ;ind  call  he  se-t  for  ditferent  cntlinji  spee<l>  at  tiK-  cnttiiii; 
t'lol,  depending:  on  thi  <-uttiit:L;  sjn'cd  t'~ed  and  tile  char.uMer  of  tlie 
w  ork. 

I  hi  di.il  not  oni\  serve--  a-  .'i  !.;nidv  in  >ettin>;  l1te  sjn-ed  a*-'cu- 
ratelx,  hut  is  alwa.vs  in  ]il.iin  -i^ht  .a-  a  driitiite  iitdic;iti->tt  to  iIk 
loreman  or  in>|iecli-r  of  the  sjieed-  in  »tse  hy  tlii  »>per;ilor.  Ihese 
<lial>  can  ]«.•  furni^ted  properlv  cahhr.ited  I'or  use  witli  Reliance 
adiu<taiple   si>w<]    iiiot- rs   oil    -hapers.   drill-,    lathe-.    miHiny    ma 


Foot-Burt    DriM    Fitted    With    a    Reliance    Speed    Dial. 

Wer,  tile  speeel  comliinations  are  much  siTeater.  in  inttnher.  are 
I 'tt  as  easily  calculated,  ;iiid  the  propir  sjiied  settinii'  is  often  a 
I  tatter  of  coii-,jdi.ralile  ilil'tlcultx.  in  the  case  of  the  Relianee 
^djnstahle  speed  motor  of  the  antiature  -hiftin*""  type,  aii  iiitinite 
■  iimher  of  speed  chanties  cm  he  oiilaincd.  .\!;  the  annatnre  is 
'Iiifted  there  are  no  ste]is  or  juTiips  liut  a  -luooth.  iir;i<lual,  c<in- 
'itiiious  ch.iiiLii-  in  -peed,  and  oii  a  m.ichine  too]  dri\en  h\  this 
'vj)e  of  motor,  when  it  is  necess.ary  to  make  the  approxim.ition- 
II,  speeil  settin.n  recpiired  with  other  speeil  chan.ye  devices,  it  is. 
iesiralile  for  best  results  to  i;i\e  the  oper.ator  some  means  <>f 
ccurately  adjnstin<;  the  speeil  of  the  motor.  .\  satisl'.ictDry  de- 
ice  of  this  sort  has  now'  been  de\eIoin,-d  hy  tlie  iii.imttactuiers 
'f  thi-   t.\])e  of  motor. 

It  is  not  a  means  of  indicatin.y  lite  sjieed  at  which  the  ntotm- 
s    nmniit",    hut    is   in    realitv    ;ni    atitoiuatic    calculator    b\    which 


Reliance    Speed    Dial. 

■  -  '■  '    yf      ■''■■■■'  ."      '  ,  '     '    '  -'■  ' 

'■IiineSi  biirini;  luills  or  an\    other  t\pe  of  adiilst'aldc  speed  ma- 
chine  .ttM!l. 

»)ne  of  the  illustrations  -hows  a  dial  arran.ycjl  for  a  vr;(nk 
sliaper  With  one  liack  ^ear.  lite  iiinier  soale.  iiidicatitisi  llie- 
cr:ttili<4  sliced,  i-  stationary.  The  -mall  iiidicai<.>r,  >t;tiidiui;  .'il  -Ki. 
is  nioimted  on  a  ie\  e'lviiiji  di-e  with  the  tw'i  I>.wer  scale>.  Tiu 
lower  sctdc^.  sh.'winn  the  length  ..f  -ir.  .ke.  are  a.lju-ied  In 
means  of  a' kntirl  oil  the- front  of  the  di.iJ Until  the  inilicator 
points  to  thecttttivii;-  siK'ed  de-ired.  Ihe  scales  are  not  shifted 
unle.-s  a  iiyw  cnttin-.;  -jvee.l  i-  t"  be  use<l.  With  the  scdes  Set 
for  any  cttttiii^  speed,  the  motor  armature  is  tlien  sliifted  l>y 
turnini;  the  hand  wheel  illustr.ited  in  the  either  illustration  until 
the  pointer  of  the  dial  w  Iticlt  is  .!ieare<l  to  liic  hrititl  wheel  n.d  i- 
•  jipositc  the  str.'ike  to  Ik-  tise<l.  The  dial  ilhistr.iled  is  set  for 
4()  ft.  a  miiuite,  with  tltc  motor  sjteed  a<l.iiisted  for  a  3)  in.  stroke 
with  the  hack  inear  in.  lite  li  ttoui  >cale  shows  the  -tmke  wiiii 
the  b.'ick  gear  out. 

litis  device  is  ni;inuf;.ctnred  by  tlie   Krli.ince   Klectric  aiul  I'Ji- 
.uiiteeriit;.;   (."omp;in_\ .  <^"le\  el;utd. '(  Miio.       ' 
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,  REPAIRING  BELL  RINGERS 


.:•_,;_.  /;  ,;,  BY  J.  A.  JESSON  „■.-■■-;   ■ 

Louisville  &  Nashville,  Corbin,  Ky, 

Although  the  constriicticni  and  design  of  the  automatic  bell 
ringer  is  simple,  the  cylinders  often  become  worn  out  of  round. 
Under  such  conditions  the  renewing  of  the  packing  rings  will  not 
"be  sufficient  to  obtain  the  best  results,  or  to  prevent  a  waste  of 
the  air.  In  such  cases  it  is  necessary  to  rebore  the  cylinder. 
The  accompanying  illustrations  show  a  tool  for  this  purnose  and 
a  rack  for  testing  out  the  ringing  device.  Fig.  1  shows  a  2  in. 
adjustable  blade  hand  reamer  in  position  for  reboring  the  bell 
ringer  cylinder.  The  long  shank  furnished  with  the  reimer  is 
"discarded  and  a  short  shank  grooved  so  as  to  allow  the  double 
ended  wrench  A  to  be  keyed  on  is  used.  A  specially  long  col- 
lar B  is  used  in  place  of  the  ordinary  short  collar  and  lock  nut. 
This  is  made  long  so  as  to  close  in  the  blades  when  removing 
the  tool  from  the  cylinder  when  it  reaches  the  bottom.  >  '       r  •  .  : 

A  25/64  in.  hole  is  drilled  through  the  center  of  the  reamer 
body  in  which  the  H  in.  bolt,  having  a  head  %  -n.  thick  and  large 
enough    in   diameter   to   lap   over   the   end   faces   of  the   reamer 


Fig.   1 — Hand   Reamer  for  Boring   Bell   Ringer  Cylinders. 

Wades,  is  fitted  and  held  in  place  by  a  nut  at  the  top.  After  put- 
ting the  reamer  into  the  cylinder  the  collar  B  is  slacked  off 
and  the  inside  bolt  is  tightened,  forcing  the  tapered  blades  up- 
ward and  outward  until  they  bear  on  the  sideS  of  the  cylinder; 
the  reamer  is  then  driven  to  the  bottom  and  removed  by  loosen- 
ing the  nut  on  the  ^  in.  bolt  and  screwing  the  collar  down,  thus 
forcing  the  blades  downward  and  reducing  the  diameter  of  the 
teamer.  The  blades  should  be  ground  to  about  the  same  cut- 
ling  clearance  as  an  end  mill. 

A  testing  rack  for  testing  out  the  cylinder  is  shown  attached 
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to  a  post  in  Fig.  2.  The  frame  A  may  be  made  of  an  old  coupler 
yoke  and  a  ball  B,  such  as  an  old  safety  valve  weight,  may  be 
used  for  the  bell.     This  is  fastened  to  a  flattened  part  of  the 
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Fig.   2 — Rack  for  Testing    Bell    Ringers. 

shaft  C  by  a  U-clamp  D.  This  device  has  proved  very  service- 
able. The  ball  should  be  heavy  enough  to  answer  the  purpose 
of  a  bell.     ■-..<•■-.:.  '..      •     •.  , -v  v\  :=•, .  ^    '^..■  :•,;-:  /■,.. 


REMOVING  LARGE  CYLINDER  HEADS 


On  large  locomotives  it  is  quite  a  problem  to  handle  tlie  front 
cylinder  heads  when  they  have  to  be  removed  and  replaced  in 
the  engine  house.  A  metliod  for  doing  this  in  use  on  one  of  the 
western  roads,  which  is  simple  and  does  not  require  a  second  man, 
is  as  follows :  Remove  the  top  cylinder  head  stud  and  screw  in 
its  place  a  round  piece  of  iron  of  about  the  same  diameter  as  the 
stud  and  of  sufficient  length  to  reach  out  to  the  bumper  bearn. 
The  end  is  blocked  up  level  at  the  bumper  beam.  When  the  nuts 
are  all  removed,  the  head  is  slid  along  the  rod  to  the  bumper 
beam  and  is  out  of  the  way  until  it  is  ready  to  be  put  back.  In 
this  manner  one  man  can  very  easily  handle  the  largest  size  head 
rapidly  and  without  danger  of  jamming  the  threads  on  the  studs 
or  the  joint  on  the  head. 


Scottish  Motive  Power  Official  Honored. — John  F.  Mc- 
intosh, locomotive,  carriage  and  wagon  superintendent  of  the 
Caledonian  Railway,  has  been  made  a  member  of  the  Victorian 
Order  by  King  George  V  and  has  the  distinction  of  being  the 
first  railway  officer  to  have  his  services  so  recognized.  It  is  cus- 
tomary in  the  British  Isles  for  some  responsible  railway  officer 
to  travel  on  the  locomotive  of  the  royal  train,  and  on  a  recent 
occasion  Mr.  Mcintosh  rode  on  the  locomotive  which  drew  the 
King's  special  from  the  Highlands  to  London.  When  the  train 
stopped  at  Perth  the  King  went  to  the  locomotive  and  person- 
ally conferred  the  M.  V.  O.  upon  the  locomotive  superintendent. 


March,  1912. 
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MACHINE  SHOP  KINKS 

Awarded  the  Second  Prize  in  the  Shop  Kink  Competi- 
tion which  Closed  September  15,  1911.  The  Kinks  were 
not  All  Originated  in  the  Shop  with  which  the  Author 
is  Connected  but  were  Collected  from  Different  Places. 


::,.^,^■^.      •.:,^    -,;:■,-•;-..    BY  H.  L.  BURRHUS.    ■■■^.;-\.-:-    ■^: :- ■■,•■■::.  ■:;-.:;. 
■  ■■::'''''.!'■  '''■^>' ■:\'' :'■'■■   \,^i:     brake    for    lathe.      .:^>i  \y':.      :■■■/':'■;•■' 

A  simple  arrangement  for  stopping  a  lathe  is  shown  in  Fig.  1. 
It  is  made  from  an  old  piece  of  leather  belting  which  is  fastened 
loosely  around  the  back  gear  shaft  so  that  it  may  be  easily 
moved  from  one  cone  of  the  pulley  to  another  and  not  interfere 
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Fig.   1 — Brake  on   Lathe   Headstock. 

With  the  driving  belt.  When  the  lathe  is  running  the  brake 
does  not  interfere  in  any  way  with  the  working  of  the  machine. 
To  stop  the  lathe  quickly  after  the  power  has  been  shut  off,  sim- 
ply pull  down  on  the  strap  as  it  hangs  over  the  cone.  A  very 
little   weight  on  the  end   of  the  strap  will   stop  the  lathe  in  a 


Fig.  2 — Truck  for  Handling   Driving   Boxes. 

few  revolutions.  Observations  made  in  a  large  shop  on  high  speed 
lathes  showed  that  10  per  cent,  of  the  workman's  time  was 
wasted  while  waiting  for  the  machine  to  stop  after  the  power 
had  been  shut  off.    After  this  brake  was  installed  the  workman's 


output  was  materially  increased.     It  does  not  in  any  way  cause 
unusual  wear  of  the  bearing.  ;  ,o  :;  r"  ^vs;;../ r,..-.-- 1-^  -       -f.: 

..■■-:  ;;;,:.■■  :.:■:■::;::■,-.:  •  ;•:  -,     driving  box  trcck.,; ■  /  \:.;; ;  >■. •■  ;'     .■ 

The  truck  shown  in  Fig.  2  is  used  for  conveying  driving 
boxes  in  and  about  the  shop.  The  box  is  carried  by  the  two 
hooks  suspended  from  the  center  of  the  inverted  U-axle.  The 
axle  is  made  of  hammered  steel.  1^  in.  square,  and  is  bent  so 
that  the  top  of  the  inverted  U  is  34  in.  from  the  floor.  The 
rings  and  hooks  are  made  of  ^-in.  round  iron  and  may  be 
shaped  to  suit  any  style  of  driving  box  flange.  The  wheels 
are  36  in.  in  diameter  and  have  tires  XYz  in.  wide.  When  it 
is  desired  to  load  the  truck  the  handle  is  raised,  so  that  the 
top  of  the  axle  will  dip  forward  and  allow  the  hooks  to  be 
slipped  under  the  flanges  of  the  box.  A  sheet  iron  cover  is 
fastened  to  the  spokes  on  the  inside  of  the  wheel,  so  that  the 
box  will  not  catch  in  them  when  it  is  being  moved.  Only  one 
man  is  required  to  handle  and  transport  the  box  with  this  truck. 

RELIEF     valve    TESTING     MACHINE.  .;''••;  •'' 

An  apparatus  for  giving  relief  valves  and  all  other  valves 
of  a  similar  nature  a  hydraulic  test  of  200  lbs.  pressure  per  sq. 


Fig.    3 — Device   for   Testing    Rel.ief    Valves. 

in.,  by  using  a  shop  air  pressure  of  90  lbs.,  is  shown  in  Fig.  3. 
It  is  made  from  an  old  14-in.  brake  cylinder,  which  has  a  smaller 
cylinder  6  in.  in  diameter  screwed  into  the  top  head.  A  piston 
rod  connects  the  large  piston  to  a  smaller  one  in  the  top  cylin- 
der, which  forces  the  water  into  the  valve  to  be  tested.  By 
opening  a  three-way  cock,  so  as  to  let  air  into  the  underside 
of  the  large  cylinder,  the  piston  is  forced  up  and  will,,potn- 
press  the  water  in  the  small  cylinder  to  a  high  pressure,,  .vth^ch 
may  be  regulated  by  the  amount  of  air  applied.    A  cap  is  fitted 
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KEPAIKING  HHLL  KIXGIiKS 


BY  J.  A    JKSSON 
l.'>tn\\illc  A    Nash\illc.  (Sorbin.   K>, 

Althouiii:  tiK-  ,im>t!-:rM'  n  .iiirl  <lv>i,tiii  '>i  tlu-  amunjatic  Iicll 
ritiyir  is  >ijni)l».',  tlic  oyliji'icrs  niii-u  l>ri<>iiic  worn  mit  ni  i^uinl. 
I  mU'r  sue])  i'i>inliti<>i!s  tin-  nnou  iiii;  m'  iIk-  ii.n-kiiiu  riiii;s  will  ni>t 
l)t  siitficu-nt  t<>  .ihiaiii  tin-  in-^i  ii-.nlt>.  or  {<>  pn-vont  a  waste  ot 
thf  air.  tn  sti>-]t  oasc>  it  i>  ii«.^i  s>aiy  ti.  ri-lmrf  tlic  ivliink-r. 
The  aii-(>ui]ialiyii)ij;  illn.vcrati'  iis  >ii-.w  a  t<'i>l  for  this  jnirDi'si-  and 
a  rai-k  i<>r  t..-<tiiiii  "ii'  rlu-  rtni^iii'^  di-v  ioc.  l-"ii>  1  -hi'ws  ,i  J  jn. 
adjiistalilr  l)la<i<-  hand  •.vainer  in  pu-iticin  i'.  ir  rdxirini:  lii  .•  hell 
riiiHir  cylinder.  live  I'"nvi  .-hank  furnished  witii  the  re-.'ner  is 
tliscardod  and  a  -.li'Tt  -iiaiik  i;r.>'.ved  ■:•<>  as  \<>  alli-w  iln  d"uhle 
ended  wrench  .  f  to  he.  keyed  uii  is  used.  A  specially  li-iii;  cel- 
lar B  is  itscd  in  place  if  the  "rdinary  >I)(irt  collar  and  !■  ck  nut. 
Ihis  is.  made  I'>ng  s>i  a-  t"  clo-e  in  the  hladcs  when  r..'noving 
the  tool  from  the  cyhnder  w  lien  it  readier  the  ",)  'tt^m. 

A  25/64  in.  hole  is  drilled  thruusih  tiie  center  of  the  rianier 
body  in  which  the  -H  in.  !>'«lt.  liavinir  a  ]iea<l  's  '.n.  tiiick  and  large 
ennneii    in    diani'-ter   :•-    'a;,   mmt   the   end    faces   ,,f   t!ie    re;.iner 


■  <   .  ■ .  ■   ■    .,-.■'.    I 


Fig.   1 — Hana    Reamer  for  Boring   Bell   Ringer  Cylinders. 

■dade>.  is  fitted  and  he'd  in  i>Iace  liy  a  r.ut  at  the  top.  After  put- 
tiiij{  the  reamer  into  the  cylinder  the  collar  B  is  slacked  off 
rtn<l  the  in>ide  holt  is  tiiihtened,  forcini?  the  tapered  lilades  up- 
ward an<l  i"ufwaril  until  tlu\  hear  on  the  sides  of  tlie  cylinder: 
tile  reamer  i>  then  tlriven  t-.  the  l)ottoin  and  removed  hy  'ooscn 
niif  the  ntJt  ^n  the  ,^  in.  h<>It  and  screwin;^  the  collar  down,  thii- 
forcinis;  the  Idade-  ilownwaril  .and  reilucin.;  the  diameter  >■{  the 
reamer.  I  he  blades  sh<>uld  be  iiround  to  ahont  the  sa;\^e  cnt- 
tins  clearance  as  an  end  mill. 

.\  testinc   rack   for  testins:  "Ut  tlie  cylinder   is  sh^w  n  attache<l 


t"  a  post  in  Fig.  2.  1  lu-  frame  .f  may  be  made  of  an  old  couple; 
yoke  and  a  ball  B.  such  as  an  ohl  safety  valve  weight,  may  b- 
Used    for   the   bell.      Thi-   is    fastened   to   a   tiattened   part   of  til- 


Fig.   2 — Rack   for   Testing    Bell    Ringers. 

-haft  C"  by  a  U-clamp  />.  i'liis  de\  ice  has  proved  \er.v  -ervice- 
able.  'llie  ball  sliould  be  heavy  enousih  to  an-wer  the  purpose 
of  a  bell.  .     .  .     .■■ 

HKMOVINj;   1..\K(;E  CYLINDFK  HKADS, 


On  lar;je  locomotives  it  i-  quite  ;i  problem  to  haiulle  the  front 
cylinder  hea<is\vlien  they  h,i\e  t"  be  removed  and  replaced  in 
the  eti.nine  luaise.  A  method  i"or  lining  this  in  use  on  one  of  the 
western  r'>;ids.  which  is  simi»le  .ami  does  not  require  a  second  man, 
i-  a-  i"'i|lows:  Remove  the  top  cylinder  head  stud  ami  screw  in 
ii-  iilace  a  r.  .und  piece  of  iron  of  about  the  same  diameter  as 'the 
-tud  and  •>{  -ut'ticient  leii'jth  to  reach  out  to  the  bumper  beam. 
I  he  end  i-  lilocked  ui>  le\el  at  tiie  bumper  beam.  When  the  imts 
.are  all  reniMved.  tiie  he.ad  i-  -lid  along  the  rod  to  the  bumper 
iie.im  .and  i-  out  ><(  ilie  way  until  it  is  ready  to  be  juit  i)ack.  In 
thi-  maiiner  one  m.in  can  very  e.a-ily  handle  the  largest  size  he.id 
ra[)idl\  .and WiUiout  danger  of  iammini.;  tiie  tiireads  on  the  -tuds 
or  the  ji'ini  on  the  head. 

SaiTTisii  .MoTivK  I'owKK  ( )i^  i(  I  \i,  I  lo.NORKU. — John  !•".  Mc- 
intosh, locomoti\e,  carriage  g/d'w>tgoii  superintendent  of  the 
C'alediiiiiair  R.iilw.ay,  lia-  lieeii  m.tde  a  memi)er  of  the  X'ictorian 
(  )rder  in  King  (ieMr.t;e  \.'  and  Ii.is  the  distinction  of  being  the 
lir-t  railway  ofticer  to  have  his  services  so  recognized.  It  is  cus- 
tomary in  the  I'.ritish  Isles  for  some  responsible  railway  officer 
to  travel  'Hi  tiie  locomotive  of  the  royal  train,  and  on  a  recent 
occ.'ision  .\lr.  .\lclntosii  rode  on  the  locfunotive  which  drew  the 
King's  si>ecial  from  tiie  I  iiglilands,  to  London.  When  the  train 
stop[)ed  .at  Perth  tlie  King  went  to  the  locomotive  and  person- 
ally cont'erred  the  M.  \.  < ).  upon  the  locomotive  superintendenl. 
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MACHINH  SHOP    kINKS 

Awarded  the  Second  Prize  in  the  Shop  kink  (competi- 
tion which  (closed  September  15,  1911.  The  Kinks  were 
n<»t  All  Originated  in  the  Shop  with  whicli  the  Author 
is  ('(mnected  but   were  Collected  from   l)iffercnt    I'laccs. 

.:  \\\   II.   I..   KLKRHUS.  . 

IIKVKK     II  IK     I.A'I'lli;.       ■     ;;        • 

A  -iiiiiilc'arraniiciiK'iit  fur  st<i|ii)iii.t;  a  latlie  iV  shown  in  l-Mtr,  1. 
i.>  made  from  an  cltl  piece  nl  leather  Iii'Itini"-  wliioh  is  tastene<t 
-1 1>  arouiKJ  tiK'  Iiack  year  sliat't  so  that  it  nia_\  he  easily 
i\(.'il   from  one  eoiie  of  ilie  pulley  to  annthor  anil  not  interfere 


if      -  .   \ 

hi.il^^K 

1^    '^"y'     ift                       ^^^^^^fe^^'M 

li'l^S 

ae 

"^■^^^^^^          a  "^  jjt_ 

,  Fig.    1. — Brake  on    Lathe    Headstock. 

u  itli  the  <lriving:  helt.  Wlicn  the  lathe  is  ninninir  tlie  brake 
'Iiies  Mot  interfere  in  an\  ua.\  with  tlu-  wurkinK  "t  llio  inavhinc. 
li'  stiip  tile  lathe  (|uiekl\  after  the  power  lias  I)een  ^hnt  «i.ft",  sim- 
ply pull  down  on  the  siraji  a-  it  han.ti>  over  the  o«>ne.  A  very 
little   weiulu   on   tlie-eml   nf  the   strap   will   sto|>  flie  latlve;  in.. a 


onti)nt  w,'is  tnati-rially  increase*!.     It  does  ni'l  in  any  way  cause 
nnn>nal   ucai' Of  the  iH-ariuii.  ,     .:•■  ..■,,-•..-■,.    ,-.  ;,- 

-  ^  .  V    ^  ;';...  !ikl\IN<.    KO\     TKltK:  .. 

'I"he  truck  '.hown  in  I'iii.  1  is  n-e<l  fur  coiueyinij  driving 
lioxes  in  and  ahuut  the  -hop.  The  lio.v  is  cltrried  by  the  two 
hiM.ks  su-peiided  frmn  ihi-  center  nf  the  iitvcTtod  V-axk".  The 
axle  i-  ni.iile  id  hair.nu  r<.(l  steel.  1?4  in.  s»inare.  and  is  l)etTt  so 
tiiat  the  li'p  of  the  ituerted  l'  is  34  in.  fr.uu  the  tloor.  ,  The 
riniis  and  huoks  are  made  of  'a-in,  round  iron  ami  may  Ite 
shaped  ti'  .suit  an\  >t\  le  '.A  driviny'  hos-  lliuinc.  TIk.'  wheels 
are  .V>  in.  in  diameter  and  Iiave  tires  1 )  j  iiv.  wi<le.  When  it 
is  desired  lo  lo.id  tlie  trtick  tlie  handle  is  raised.  st>  that  the 
t'lp  I  if.  tile  axle  will  dip  fiirw.ird  and  allmv  the  liook.s  to  1>e 
sliirjKil  uinKr  llu-  flaniies  nf  the  Imx.  A  slieel  irmi  iNiver  is 
fastene<l  to  the  spi'ke>  nn  the  inside  of  the  wlieel.  so  that  the 
Ix.ix.  will  not  catch  ifi  them  when  it  is  beinji  moved.  Only  one 
man  is  required  tc-  handle  .ind  tran-pi.rt  the  box  witlv  this  truck; 

'■   -       ,i     :    ■  KKI-IKI-     \  \1AK    TKSTIXC     M\tUINK.:  -'*'.      '' 

An    ap]iaralus    for    ;^i\in^    nlief    \nlyes   an«t   all    other    valve-s 
tjf  a  Siyiilar  iKtturc  a  iiydranli.-  test  <>f  ?0f)  lbs.  i>re<sure  per  sq. 


n 

V     .^  i 

■  1    /^4V 

jBK^ 

•  .  -    ;      '      ;\  Fig.    3 — Device   for    Testing    Relief    Valves.  -  " 

in.,  In -"ii^ini;.  .a  sill  ip  air  pri>>ure  "f  *J()  lbs.,  is  >heiWH  in  I'ii;.  3. 
It  is  lna<le  fHnn  an  old  14  in.  brake  cv'linder.vvJiich  has  ;i  smaller 
c_\liiider  <i  in.  in  diameter  >creueil  into  tlu  i>i\t  hj-ad.  .\  iii-.tiiii 
ri  "1  ciinivects  the  larm.:  pi>liiii  to  a  Mnaller  niie  Jn  the  tup  cylin- 
der, whicli  furces  the  water  inU'  tbe  \al\e  t-i  be  te.'^te*!.  I'.y 
leu  rrvilutiiiiis.  ( 11. -"ervati'  n- ni.ide  in  a  large  sin '[I  I'll  hi'..ih  speed  openiii!.;  a  three-wax  c<K-k,  so  as  to  lei  air  int"  t!ie  under-ide 
lathes  showed  that  10  per  cent,  of  the  workin.'in's  time  was  of  the  larjie  cylinder,  the  pi>toii  is  force<l  tip  and  will  corn- 
wasted  while  waitiiii;  fur  the  machine  to  stop  after  the  iiower  press  tlu-  water  in  the  small  cylinder  tn  a  -hii;Ii  pre^snrc..  whicli 
liad  been  shut  off.     .\fter  this  brake  was  installed  the  worknian's       ni.ay  be  regulated  b.\    the  aninmit  of  ;iir  ^pplie<l.     A  cap  is  fitted 


Fig.  2 — Truck  for  Handling   Driving   Boxes. 
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to  the  top  of  the  small  cylinder  so  that  connections  of  different 
sizes  may  be  screwed  in  to  suit  the  different  valves.  After  the 
valve  has  been  tested  the  three-way  valve  is  reversed,  allowing 
the  air  to  escape  from  under  the  large  piston  and  turning  the 
air  in  on  top  so  as  to  force  the  piston  down. 

MOLD    FOR    METALLIC    P.VCKING    RINGS. 

An  arrangement  for  molding  metallic  packing  rings  is  shown 
in  Figs.  4  and  5.  With  this  mold  all  three  rings  may  be  poured 
at  the  same  time  and  after  the  metal  has  cooled  the  cores,  or 


to  the  underside  of  the  bench.  The  bench  shown  in  the  illus- 
trations is  3  in.  thick,  which  allows  for  a  coil  spring  of  J4  in. 
wire  having  a  free  height  of  4  in.  The  springs  are  strong 
enough  to  force  the  arbors  back  in  position  as  quickly  as  the 
foot  is  removed  from  the  lever.  This  arrangement  is  much 
cheaper  than  compressed  air. 

'■■■.•    ■•'■'^■:-y      DIES    FOR   FORGING    SIDE   ROD   J.\WS.       ■.:'.■.-*■ 
The  dies  for  forging  the  fork  or  clevis  end  of  side  rods  under 
a   steam  Jiammer  so  as  not  to   require  any  machine  work  for 


^■^^^1 

1 

^^^^Ih^^^^^^^I^^^^I^^E^ 

r 

i 

Fig. 


acking  Ring  Mold  Ready  for  Pouring. 


Fig.  5 — Packing  Ring  IVIold  with  Arbors  Withdrawn. 
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arbors,  are  pulled  down  by  a  foot  lever,  allowing  the  rings  to  finishing  is  shown  in  Fig.  6.  The  forgingv  is  done  under  a 
be  easily  removed.  Fig.  4  shows  the  arbors  in  position  ready  3,000-lb.  steam  hammer,  and  from  six  to  eight  ends  can  be  forged 
to  receive  the  metal,  and  Fig.   5   shows  them   withdrawn.     By      complete  in  10  hours  by  one  gang.     As  machine  work  on  this 
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Fig.  6 — Dies  for   Forging  Side   Rod   Jaws.       ^   ;     : 


having  different  sized  molds  and  arbors  this  same  arrangement  job  costs  approximately  $5  an  end,  this  method  means  a  saving 
could  be  used  for  all  sizes  of  packing.  Each  arbor  is  held  in  of  nearly  that  amount  for  every  end  forged.  To  forge  an  end 
place  by  a  coil  spring,  which  rests  on  a  sheet  iron  plate  bolted      the  piece  is  first  worked  to  the  shape  shown  at  A.    The  piece  is. 
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t'  en  placed  on  the  die  B  and  the  sides  or  wings  are  hammered 
t  the  proper  thickness,  after  which  the  piece  is  placed  on  the 
dies  shown  at  C,  and  is'  punched  by  the  die  D  to  the  shape 
siiown  at  E.  The  two  ends  are  then  bent  to  a  U-shape  in  a 
bending  box  made  with  the  two  pieces  F,  which  are  fastened 
to  the  die  B  by  V/z-'in.  bolts.  Two  rolls  are  placed  in  the 
grooves,  as  shown,  and  E  is  placed  on  them  with  the  tail  of  the 
7  extending  down  between  them  and  into  the  hole  in  B.  It  is 
tlien  forced  down  by  the  plunger  G  and  tak^es  the  finished  shape 
as  'shown  at  H.  These  ends  can  be  forged  about  18  in.  long, 
so  as  to  be  easily  welded  to  the  rod.        .    ..  ..,.,.  , „     , 

TEMPLET    FOR    DRILLING    ECCENTRICS. 

The  use  of  the  jig  shown  in   Fig.   7  for  drilling  holes  in  ec- 


ELIMINATING  ENGINE  FAILURES 


,^  •■■;/:;■.;;  -■..::.. '^^:.:  ■■■-  BY  Charles  maier.;':- -  r^-.,.;,':  ■■'::./J-'..--  ^  ;.:'■:  _ 
The  statement  was  made  in  Mr.  Cordeal's  article  on  engine 
failures  in  the  January  issue  of  the  American  Engineer  that  they 
can  always  be  traced  to  errors  or  negligence  on  the  part  ol 
individuals.  To  do  this  he  carefully  outlines  a  system  of  placing 
the  responsibility  of  the  failure  and  immediately  locating  it  and 
imposing  discipline  or  taking  any  other  action  necessary.  He 
also  states  that  the  perfect  engine  kept  in  perfect  repair  cannot 
fail.  These  two  statements  represent  the  two  extremes.  One 
deaS,  with  the  perfect  engine  while  the  other  deals  with  the 
fa&iVe.     In  between  these  two  extremes  lies  the  practical  part 


:  i 


to  lay  out  the  holes,  and  the  drilling  operation  is  ak<j...made 
easier.  The  holes  for  the  set  scre%vf  can  easily  be^^  drilled  ac- 
curately, and  at  the  proper  afigle,  which  otherwise  prove  a 
difficult  job.  The  jig  is  made  so  that  it  hooks  over  the  lips  on 
the   large    half   of   the    eccentric   and    fits    into    the   grooves   on 
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centrics  greatly   facilitates  the  operation,  as   it  is  not  necessary_3^  **^^  locomotive  maintenance  problem.    •»^..:    >   ^     ;,;-•::_   y\: 

Unless  some  definite  limit  is  set  as  to  where  the  perfect  engine     ' 
ceases  to  be  perfect,  I  do  not  think  it  is  always  fair  to  impose 
discipline,  even  though  it  may  be  due  to  apparent  carelessness. 
An  engine  may  be  run  in  pooled  or  partially  pooled  service  and   " 
make  a,big  mileage  and  no  one  part  shovv  excessive  wear.    How-  r 
ever,  the  general  condition  of  the  working  parts  may  be  such  that 
a  nut  will  jar  loose,  a  pipe  vibrate  to  the  breaking  point  6r1  a 
clean  fracture  of  some  kind  be  invited  with  the  resulting  engine  ;  ■ 
failure.     In  tracing  this  failure  it  may  be  found  that  the  part  . 
had  been  worked  on,  in  which  case  the  party  doing  the  work  is    ■ 
censured  or  disciplined.     If  no  w'ork  w^as  done  to  it,  the  inspector  /  •■ 
is  considered  responsible,  and  if  he  made  no  report  it  is  up  to  •.  ^ 
him.      Now,   the    idea    of    imposing   discipline   is    to   make   men  ;' 
careful,  so  that  the  same  mistake  will  not  happen  again.     Where  -. : 
men  are  careful,  but  working  under  such  conditions,  the  effect  of  .' 
discipline  is  demoralizing.     Good  mechanics  will  not  work  under   . 
such  conditions,  except  through  absolute  necessity,  and  inspectors     - 
can  only  stay  until  they  have  been  disciplined  outsof  a  job,  or  quit 
in  disgust.  >x^ 

Another   feature  of  this  method,  or,  rather,  lack  of  methtod, 
of  engine   maintenance   is   that  work   piles  up   and   accumulates    .. 
to  such  an  extent  that  the  engine  house  forces  can  hardly  handle 
it,  with  the  result  that  repairs  are  always  made  in  such  a  hurried  . ', 
manner  that  the  foreman  cannot  insist  on  a  satisfactory  standard   — . 
of  workmanship.  Experience  has  shown  the  necessity  of  setting 
a  limit  of  wear  on  certain  parts,  or  of  making  periodical  exami-  'i,-- 
nations  of  other  parts.     If  this  has  been  found  necessary  and  has 
proved   desirable   in  connection  with   certain  parts  of  an  engine 
it  should  be  equally  necessary  and  desirable  as  applied  to  the 
entire  engine.     After  an  engine  has  made  a  certain  mileage  the  - 
tires  and  flues  may  still  be  in  excellent  condition,  but  the  valve  Z' 
motion,  brake  rigging,  boiler  pads,  etc.,  may  be  worn   so  that   ■■ 
an  engineman  or  an  inspector  would  not  be  justified  in  reporting 
any  particular  part,  but  they  should  all  be  completely  overhauled.    ; 
Unless  a  practice  is  made  of  taking  an  engine  out  of  service 
after   it   has   made   a   certain   predetermined   mileage   and   over- 
hauling all  working  parts,  putting  them  back  in  perfect  condition,     :- 
engine  failures  will  continue  to  occur  in  spite  of  any  discipline 
that  may  be  imposed.  '^    U  .'    "■ 

Some  engines  will  wear  out  faster  than  others  or  some  parts  T 
of  them  will  wear  out   faster  than  the   corresponding  parts   ol    ' 
others,  but  a  fair  average  mileage  can  be  determined  where  an 
engine  should  be  considered  as  worn  out.    Where  such  a  practice    - 
is  established  it  should  be  strictly  lived  up  to  and  all  parts,  ihat 
are  scheduled  to  be  overhauled  should  be  taken  down,  thorouglrly 
cleaned,    carefully    examined    for    cracks,    and    put    back    in    as 
perfect  a  condition  as  when  the  engine  was  new.    This  practice 
can   be  gradually  inaugurated  by  starting  in  with   engines  that  -.:. 
have   recently  had  a  thorough   overhauling.     Before   the   engine  ' 
has  made  the  full  mileage  allowed,  preparations  should  be  made    j 
to  have  repaired  duplicate  parts  on  hand  and  in  this  way  the     ^ 
engine  would  only  be  out  of  service  a  comparatively  short  time.   ^  . 
This  practice,  systematically  followed  out,  will  not  cost  any  more 
for  repairs  per  mile  than  the  system  of  not  doing  the  work  until     •. 
forced  to  by  a  failure,  or  by  a  threatened  failure.     While  some      • 


Fig-    7 — Template    for    Drilling    Eccentrics. 

■the  small  half.  The  eccentric  and  the  jig  are  clamped  to  an 
angle  plate,  and  after  the  bolt  holes  are  drilled  it  is  easily  set 
to  the  proper  angle  for  drilling  the  set  screw  holes.  The  holes 
in  the  jig  are  larger  than  those  to  be  drilled  so  that  a  hardened 
steel  bushing  or  guide  can  be  used.  This  also  allows  the  same 
jig  to  be  used  for  different  size  holes,  the  steel  bushing  being 
changed  as  desired. 

DRILLING    COMPOUND.         ^  .  -  \  .     :  .  '  J '        <  :\ 

A  drilling  compound  made  of  5  bars  of  common  soap,  10  lbs. 
of  sal  soda  and  about  50  gals,  of  water,  and  placed  in  barrels 
located  at  convenient  points  around  the  shop,  is  not  only  handy 
for  the  workmen,  but  is  so  much  cheaper  than  oil  that  quite  a 
saving  is  made  by  its  use.  By  having  it  placed  at  different 
'  oints,   especially   in   large   shops   where   some   departments   are 

lite  a  distance  from  the  tool  or  supply  room,  no  time  is  lost 
'1  getting  a  supply.     This  compound  gives  good  service  on  the 

rill  press  or  for  air  motor  drilling  and  saves  the  oil,  which  costs 
•^proximately  $20  a  barrel. 

GRINDING    STE.^M    PIPE    JOINTS. 

;  Exceptionally  good  results  are  secured  in  grinding  steam  pipe 
'  oints  or  rings  by  using  the  dust  or  loose  emery  that  collects 
"round  emery  wheels.  This  dust  contains  enough  steel  and  iron 
erindings  so  that  being  mixed  with  the  loose  emery  it  makes 
a  combination  that  not  only  grinds  quickly  but  also  makes  a 
good  joint.  It  should  be  screened  before  using.  It  takes  the 
place  of  emery  or  steel  abrasive,  costing  from  4  to  15  cents  per  'b 
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t<i  tliv  top  <>i  till'   Miiall   o\lin(liv   sn  tli.it   ri'iiiU'CliMiis  nf  ilitYvrvnt  tn   tlu'    unikr.-.i(lc  <if   tlic    lunoli.       Tlif   lifiuli    >liii\vn    in   the    illiis- 

sixi>  iii;i\    l>i'  scn-ui'il   in  tn  >uit   tlir  (lit"kTt.iii    \;il\i-.     Alter  tlic  tr.itii  n>   is  .?   in.   tliii-k,  w  liioli   allnus   idr  a   onil   sprint;  of   '4   in. 

\al\i-  lia-  lurn   ti->ti-ii   tin-  tlirie  \\a\    xalw  is   ri\  vrsod.   allow  ins,'  win    liaxiiii;    a    Iri-c    lu-ii^lu    of    4    in.       Tin,'    >print;s    arc    strong 

till'   air   to    escape    from    mxler   the    large   |>istoi)    and    turning    ilie  enou.gli    to    furei'    the   arliors    haeU    in    jidsition    a<    ipiickly    as    the 

air  in  on  top  >ii  a^  to  \,,\w  tlu    pi>ton  down.  foot    is    removed    from    tlu'    le\cr.      1  his    arraiijiciiiciit    is    much 

cheaiicr   than   coninnsscd   air. 

Nnu  ii   roK    \ii;T\LMc   i'm mm,   ki\(.>.  '                          ' 

-    .\n   arrangement    for  nioldmg    metallic   packing    rings   is   shown  '            ""■-^    '"'^    i-okia.vt;   sihk  koh  jaws. 

in    l'ig>.  4  aiwl  5.     With  thi>  niohj  all  three  ring>  may  he  ])onred  The  dies   for   forging  the   fork  or  cle\i»  end  of  side  rods  under 

at    tlte    >auu    time    and    after   tlu-    metal    ha-    ciMiIed    the   core-,   or  a    >team    hannner    >o    as    not    to    require    an\     machine    wurk    tot- 


Fig.  4 — Packing  Ring  Mold  Ready  for  Pouring. 


Fig.  5 — Packing   Ring   Mold  with  Arbors  Withdrawn. 


.irliofs.  are  pulled  down  hy  a  foot  le\ir.  allowing  tin-  rings  to  finisliing  is  shown  in  Fig.  6.  Tiie  forging  is  done  under  a 
he  easily  removed.  Fig.  4  shows  the  arhors  in  jxisition  ready  3,000  Ih.  steam  liammer.  .and  from  six  to  eight  ends  can  he  forged 
to    receive    the    met.al.    and    l-'ig.    .^    shiiw>    them    withdrawn.      l'>y       coinjilete    in    10  hours   li_\    one   gang.      .\s    machine    work   on   this 
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Fig.   6 — Dies  for   Forging   Side    Rod   Jaws. 


having  different  sized  molds  and  arhors  this  same  arrangement  job  costs  appro.xiinately  $5  an  end,  this  method  means  a  saving 
could  be  used  for  all  sixes  of  packing,  l-^ach  arbor  is  held  in  of  nearly  that  amount  for  every  end  forged.  To  forge  an  end 
place  by  a  coil   vjiring.  which   rests  on   .1   >lieet   iron   plate  bolted      the  piece  is  first  worked  to  the  shape  shown  at  A.     The  piece  is. 


M\ruii,   1*^1. 
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t  '11  |)l;iiH(l  nil  till.'  (lie  />'  and  thr  sidis  or  win^s  aro  lianinKr(.<l 
till-  pic'inT  tliiokiK-s>,  aftir   uliicli   tlio  i)it'cc  is  placcil  on  the 

I  vs  ^ll<>\\n  at  (",  and  is  |)nnclK-d  li_\  tlic  die  /'  t"  the  siiapc 
.\\n   at   /;.      I  lie  two  ends   arc   then   lieiit   t"  a   I'-shapc  in   a 

j     idiiifi    Iii>\    made    with    the    two   pieces    I',   wliieh    are    fastened 


t      the    die    />    liy    1 


-m. 


■It'^.       Two    rolls    arc    placed    in    the 


t  i>i>\es,  as  shown,  and  /;'  is  placed  mi  tlieni  with  the  tail  <>{  the 
,  cxtendiiiii  <liiwn  hetween  them  and  intu  the  Ik  He  in  /;.  It  is 
t' en  Inici-d  diiun  li\  the  plnnii<.r  (/  and  takes  the  tinislied  shape 
;;.  shi'wn  at  //.  Miese  cm]-  lan  he  lUriitd  aliMut  IS  in.  hiiiii, 
-  .  as   111   In-   easily   \\elde<l   I  >   the   red. 

IKMI'IKl     |(IK     HUM. I. INC    |;((1:NTKI(S. 

rile  ti'-e  n!  the  i'.y  shnwn  in  lii;.  7  i'<v  drillinu  linle-  iu  ic- 
.\ntrics  .ureatlv  facilitates  the  npi^atinn.  as  it  is  iint  iiecess;ir\' 
t  lay  lint  the  hnles.  and  the  drillinti  nperati'ii  is  al^i  made 
1  isier.  rile  holes  for  the  si't  ^c^ew^  can  easily  he  ihilled  ac- 
;iirate'>.  anil  at  the  pro|)er  aiiiile.  wliich  otherwiM.'  pro\e  a 
dirticult  joh.  The  jii;  is  made  so  that  it  hook>  over  the  lip-  on 
the    larf;e    hall    of    the    eccentric    an.l     lit-    into    ilie    uniove-    on 


Fig.    7 — Template    for    Drilling    Eccentrics. 

ihc  small    half.       The   eccentric   and    the   jiii   arc   clamped    to   an 

ntjic   plate,   and   after   the   holt    holes   are   drilled    it    is   easily    ^ct 

"  the  proper  angle  for  drilling  the  set  screw  holes.      The  holes 

■  1  the  jig  arc  larger  than  those  to  he  drilled  so  that  a  hardened 

■teel  hnshiiig  or  guide  can  he  used.      This  also  allows  the  same 

'ig  to  he   used    for  ditTereiit   si/e  holes,  the   steel   hushing  heing 

liangc<l  as  desired. 

imii.i.iNc;   coMfofM*.      ;  :       i  ;  '      "    '- 

A  drilling  componnd  made  of  .^  hars  of  common  soap.  10  Ihs. 

I   sal   soda   and   ahout   50  gals,   of   water,  and  |il;iced   in   harrels 

■cated  at  coiuenient   points  aronnd  the  shop,  is  not  only  handy 

I"  the  workmen,  hnt   is  so  much  cheaper  than  oil  that   quite  a 

ving    is    made    hy    its    use.      I>y    having   it    placed    at    different 

ints,   especially    in    large    shops    where    some    dei)artments    are 

ite  a   distance   from   the   toril  c)r  supply   room,  no  time   is  lost 

getting  a  supply.     This  compound  gives  good   ser\  ice  on   the 

ill  press  or  for  air  motor  drilling  and  sa\es  the  oil.  which  costs 

Iiroxiiiiately  $20  a  harrel. 

nKI.NI>INr,    STK.\M     I'U'K     lOlNTS. 

hxceptionally  good  results  are  secured  in  grinding  steam  pipe 

ints   or   rings  by   using   the   dust   or   loose   emery   that   collects 

"ouikI  emery  wheels.      This  dust  contains  enough  steel  and  iron 

riiidings   so   that   heing    mixed   with    the  tiose  emery    it   makes 

I   comhination   that   not   only   grinds   quickly   hut   also  makes   a 

•-iood  joint.      It    should   he   screened   heforc  using.      It   takes   the 

place  of  emery  or  steel  ahrasive.  costing  from  4  to  15  cents  (ler  Ih. 


ELIMINATING  HNGINE  FAILL  KKS 

,  .   .  ;  ;  BYCHARI.KS  MAIKR. 

The  statement  was  made  in  Mr.  CordeUl's  article  on  engine 
failures  in  the  J^inuary  issue  of  the  .!iin-ru:cm  Jin^hiccr  that  tliey 
cm  always  he  traced  to  errors  or  negligence  on  the  part  ot 
indi\  icluals.  lo  dn  tin-  lie  c.irefully  ontlino  a  sy-lein  of  placing 
the  respon-ihility  of  the  failure  and  immediately  locating  it  ami 
imposing  <lisci]iliiK-  or  taking  any  other  actiini  necessarv.  lie 
also  >t;ites  that  the  i)erfi.ct  engine  kejtt  in  ]ierfect  repair  cannot 
fail.  These  two  statement-  represent  the  iwo  eNtrenies.  One 
deals  with  the  perfect  engine  while  the  othvr  ik-als  with  the 
failure,  in  hetween  the-e  two  extremes  lie-  the  i>raciical  part 
of  the  locomotive   maintt  nance   proliK-in...  ; 

L'nless  .M.iine  iKlinite  limit  i-  -it  .is  t<.>  wher\-  the  pef foct  engine 
ce.'i-es  to  lie  perfi'Ct.  I  do  not  think  it  i-  alwa\>  fair  to  impo>e 
discipline,  even  though  it  m.iy  he  i\\w  to  apparent  carelessness. 
All  eii.gine  ma\  In  run  in  pi  loK-d  or  p.irtially  pooled  service  anil 
m;ike  a  hig  mileage  .•nid  no  one  part  -how  excessive  wear.  How- 
ever, the  genera!  comlition  of  the  working  parts  m;i>  he  such  that 
a  nut  will  i.ir  loose,  a  pijie  vihrate  tothc  breaking  point  or  a 
clean  fracture  of  .-mne  kind  he  in\ite«l  with  t!ie  resuhing  engine 
failure.  In  tracing  this  failure  it  may  lie  found  that  the  part 
h.id  lueii  workeil  i>n,  in  which  c.i-e  the  p.irty  dofng  the  work  is 
cen-ured  or  disciplined.  If  no  work  wa-  done  to  it.  tl>c  inspector 
is  considered  responsihle.  and  if  he  made  no  report  it  is  up  to 
him.  Now,  the  idea  of  imposing  discipline  is  to  make  men 
careful,  so  that  the  same  mi>t,-ike  will  m  t  happen  again.  Where 
nun  are  careful.  Init  working  under  such  condition-,  the  effect  of 
discipline  is  demi>ralizing.  (iood  mechanics  will  not  work  umler 
such  conditions,  except  through  absolute  nicessitv.  and  inspectors 
cm  only  stay  until  they  have  heiii  discijiliiK-d  out  of  a' job,  or  <piit 
ill  disgust. 

.\notlur  feature  of  thi-  nutlind.  or.  rather,  lack  of  mcthtod, 
of  engine  maintenance  i-  tliat  work  piles  uii  and  accumulates 
to  such  an  extent  that  the  engine  house  forces  can  hanlly  handle 
it,  with  the  result  that  rej>.iir>  ;ire  always  made  in  such  a  hurried 
maniiir  that  the  foreman  cannot  insist  on  a  satisfactory  standard 
of  workmanshij).  I^xperieiice  has  shown  the  iieeessity  of  setting 
a  limit  of  wear  on  certain  i>arts.  or  of  making  periodical  exami- 
nations of  other  parts.  If  this  ha-  been  fomid  necessary  an<l  has 
proved  desirable  in  connection  with  certain  [Kirts  oi  an  engine 
it  should  be  equally  necessary  and  desirable  as  applied  to  the 
entire  eu.uine.  .\fter  an  engine  has  made  a  cert.iin  mileage  the 
tires  and  Hues may  ,>;lill  be  in  excellent  condition,  but  the  valve 
motion,  Iwakc  rigging.  Imiler  jiads.  etc..  m.iy  be  \\<<r^  so  that 
.111  engineman  or  an  inspector  would  imt  be  justified  in  reporting 
any  particular  part,  but  they  should  all  be  completely  overhauled. 
I'nless  a  practice  is  made  of  taking  an  engine  out  of  service 
after  it  has  made  a  certain  predetermined  mileage  ;ind  over- 
hauling all  working  parts,  putting  them  hack  in  perfect  condition, 
engine  failures  will  continue  to  occur  in  spite  of  aiiy  discipline 
that  may  be  imposed.  .-■  :• 

.Some  engines  will  wear  out  fa.ster  than  others  or  some  parts 
of  them  will  wear  out  faster  than  the  corresponding  parts  of 
others,  but  a  fair  average  mileage  can  be  determined  where  an 
engine  should  be  considered  as  worn  out.  Where  such  a  practice 
is  established  it  should  be  strictly  lived  up  to  and  all  parts  that 
arc  scheduled  to  be  overhauled  should  be  taken  down,  thoroughly 
cleaned,  carefully  examined  for  cracks,  and  put  ,back  in  as 
perfect  a  condition  as  when  the  engine  was  new.  This  practice 
can  be  gradually  inaugurated  by  starting  in  with  engines  that 
have  recently  had  a  thorough  overhauling.  Before  the  engine 
has  made  the  full  mileage  allowed,  preparations  should  be  made 
to  have  repaired  duplicate  parts  on  hand  and  in  this  way  the 
engine  wouhl  only  he  out  of  service  a  comparatively  short  time. 
This  practice,  systematically  followed  out.  will  not  cost  any  more 
for  repairs  per  mile  than  the  system  of  not  doing  the  work  until 
forced  to  by  a  failure,  or  by  a  threatened  failure.     While  Minte 
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and  perhaps  considerable  unnecessary  work  may  be  done,  this 
will  be  more  than  made  up  by  tlie  saving  effected  by  eliminating 
the  numerous  jobs  that  arc  worked  at  on  each  end  of  the 
division  several  times  I)etorc  a  thorougli  repair  jol)  can  be  made. 
It  will  also  tend  to  raise  tlie  standard  of  the  regular  running 
repair  work,  becau.se  tbe  general  condition  of  the  engine  will  be 
better  and  less  work  will  he  required.  The  engines  will  always  be 
in  good  condition  and  will  not  vary  from  very  good  to  very  bad. 

It  may  be  said  that  this  should  be  a  matter  of  judgment  on  the 
part  of  the  foreman :  tliat  lie  should  not  allow  an  engine  to 
become  so  run  down  that  there  is  a  liability  of  failure.  This 
might  hold  true  wliere  all  engines  are  taken  care  of  at  one 
repair  point  only,  but  it  would  nf)t  where  engines  from  several 
divisions  come  to  one  roundhouse.  What  a  foreman  on  one 
end  of  the  division  might  consider  as  serviceable  another  might 
consider  as  worn  out,  and  he  would  pnjbably  not  be  in  a  position 
to  maintain  all  engines  coming  t<3  his  shop  in  the  condition  that 
he  thought  they  should  be.  If  he  asked  for  an  increase  of  force, 
a  comparison  would  immediately  be  made  with  some  other 
point  handling  the  same  number  or  more  engines,  and  he  would 
thus  be  compelled  to  as  others  did. 

Where  the  maintenance  of  locomotives  is  systemized  the  work 
can  be  planned  out  ahead  of  time  and  be  distributed  so  that 
it  can  be  handled  to  the  best  advantage.  Where  it  is  not  system- 
ized the  work  comes  in  bunches  and  at  times  cannot  be  handled 


EXPERIMENTAL    MALLET    LOCOMOTIVI 
FOR  THE   PENNSYLVANIA 

For  the  first  time  in  this  country  a  Mallet  locomotive  bavin ; 
four  simple  cylinders  and  using  high-degree  superheated  steai 
has    been    built.      The    American    Locomotive    Company    recent! 
completed  a   single  example  of  this  kind   for  the   Pennsylvani 
and    it    is    now    in    experimental    service   out   of    Altoona.     TI- 
locomotive    has    the    largest    boiler   ever   built,   and   is   equippe  : 
with  a  Schmidt  superheater  having  1,257  sq.  ft.  of  superheatir. 
area.     There  are  282—2^  in.  tubes  and  45— 5j4  in.  tubes,  24  t; 
8^  in.  long  between  tube  sheets,  which  together  with  the  firc- 
!box  give  an  evaporative  heating  surface  of  6121.1  sq.  ft.,  and  ai. 
equivalent  heating  surface  of  8006.6  sq.  ft. 

It  was  desired  to  use  a  steam  pressure  of  160  lbs.,  and  com- 
pound cylinders  of  sufficient  size  to  develop  the  capacity  of  ti'e 
boiler  would  make  the  low  pressure  cylinders  too  large  to  pass  tic 
clearance  limits.  Furthermore,  by  the  use  of  high-degree  super- 
heated steam  it  was  thought  that  there  would  be  no  loss  in 
economy  from  the  absence  of  the  compounding,  and  therefore 
four  simple  cylinders,  27  in.  x  28  in.,  were  applied.  This  ar- 
rangement, of  course,  necessitates  the  carrying  of  a  high  pres- 
sure pipe  from  the  superheater  connection  in  the  front  end  back 
to  a  swivel  joint  near  the  pivot  pin  and  then  forward  to  the 
cylinders  on  the  front  engine.     This  has  been  so  carefully  de- 
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;  properly.  The  question  arises  as  to  what  parts  should  receive 
■.  the  ])eriodical  overhauling.  This  depends  on  the  class  of  engines 
.;■  handled  and  the  service  in  which  they  art'  used.  A  study  of 
'    engine  failure,  records  will  also  help  to  determine  this. 

During  an  experience  of  about  12  ^ears  as  ;m  engine  house 
foreman,  at  points  where  engines  in  through  and  local  passenger 
service   were   handled,    I    found   that   after   an   engine   had    made 

•  ,  about    25,000    miles     the     valve     motion,    especially    on    engines 

e(|uipped  witii  tiie  Stephenson  gear,  would  be  considerably  worn 
and  in  a  condition  where  it  should  be  overhauled.  The  brake 
rods,  hangers,  pins  and  connections  would  be  found  to  have 
.considerable  lost  motion  and  the  cotter  pins  would  also  be  worn. 
I'loiler  i)ads  at  tbe  frame  connections  would  be  worn  so  that  the 
boiler  worked  on  the   frames.     I'.abbitt-lined  bearings   in   engine 

■  truck,  trailer  and  tender  truck  boxes  would  be  worn  to  a  con- 

•  '  dition  that  justitied  their  renewal.  .\ir  pipe  clamps  and  reservoir 
:;•■  fastenings  needed  attention.  Fngines  e(iuipped  with  piston  valves 
;■  should  be  examined  and  any  shoulders  on  the  bushings  should  be 
!'  taken  care  of  by  renewing  or  boring  them.  Crossheads  and  rod 
rljrasses    might    be    classed    with    regular    running    repair    work, 

■  hut  if  these  were  worn  out  at  this  time  they  should  be  refitted. 
':  The  flues  and  some  other  parts  of  the  engine  may  be  found  to 
;  need  periodical  attention  more  frequently  and  some  of  the  parts 
[■■mentioned  may  not  need  attention  as  frequently,  but  this  can  be 
':  readily  adjusted  to  suit  conditions.  The  main  thing  is  to  get 
:  the  work  systematized.  >•     -■..'    v'^  '  r-X- ■■.''•'''"'      '-'':'.   '■.■- 


signed  and  constructed,  however,  that  it  is  believed  that  no 
trouble  will  be  experienced  with  leakage.  Because  of  its  experi- 
mental character  comparatively  little  information  concerning  the 
details  of  the  design  is  available  at  this  time.  The  engine  has  a 
total  weight  in  working  order  of  482,500  lbs.,  of  which  437,500 
lbs.  is  on  the  drivers.  The  theoretical  tractive  effort  figured 
at  85  per  cent,  boiler  pressure  is  99,200  lbs.  The  general  di- 
mensions are  given  on  the  accompanying  diagram.      V     ^ ' . 


FiKi.D  FOR  American  EnuirMENT. — The  cost  of  new  railwav 
construction  in  New  Zealand  could  probably  be  considerably  re 
duccd  if  American  labor-saving  appliances  were  more  largel' 
used.  In  many  instances  neglect  to  use  American  tools  and  ma- 
chinery for  such  work  is  due  merely  to  neglect  of  America'^ 
manufacturers  in  calling  attention  to  the  advantages  of  usin;-; 
them  to  save  labor  cost,  which  is  very  high  in  New  Zealanci 
I'nless,  however,  .\merican  firms  arrange  for  some  representa 
tion  in  New  Zealand,  preferably  at  Wellington,  the  capital,  the; 
can  hardly  expect  to  secure  orders,  as  too  much  time  would  h' 
required  in  correspondence.  In  case  there  is  not  enough  proniis<. 
of  business  to  justify  sending  their  own  representatives  out  heri. 
it  is  best  to  arrange  for  some  well-established  local  firm  to  tak< 
on  an  agency.  When  goods  are  indented  for  the  New  Zealan(' 
Government  no  duty  has  to  be  paid^  although  duty  must  be  fig- 
ured in  case  they  are  not  indented  directly,  but  are  bought  from 
local  stocks. — Daily  Consular  and  Trade  Report.     V  .■•;.■:>     ''.. 
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'      ■   BY  W.  M.  T.  GALE,      ■  : - 

Shop  Demonstrator,  Chicago  &  North  Western,  Chicago,  III. 

I  cannot  conceive  of  any  better  medium  for  the  interchange  of 
practical  experience  along  proper  and  well  defined  lines  in  en- 
pine  house  and  shop  practice,  than  by  an  interested  participation 
in  the  conventions  of  this  association.  The  progressive,  up-to- 
date  mechanic  reads  the  best  mechanical  papers  suitable  to  his 
particular  needs,  with  resultant  benefits  to  himself  and  em- 
ployer. The  railway  shop  foreman  can  also  greatly  improve  . 
his  executive  ability  and  mcclianical  education,  and,  incidentally, 
have  an  opportunity  of  conferring  upon  others  the  benefit  of  his 
practical  experience  through  the  medium  of  the  General  Fore- 
men's Association. 

The  address  of  H.  T.  Bentley,  assistant  superintendent  motive 
power  and  machinery,  Chicago  &  North  Western,  at  the  recent 
convention  was  full  of  incentive  and  action.  He  brought  the 
convention  to  its  feet  when  he  stated  that  the  railway  companies 
were  amply  repaid  by  the  foremen's  presence  at  the  conventions. 
His  statement  tliat  in  order  to  be  a  live  wire  and  a  successful 
executive,  it  is  necessary  to  read  good  mechanical  papers,  visit 
each  other's  shops,  and  keep  in  touch  with  the  supplymen,  was 
received  with  considerable  approval  by  all  present.  The  matters 
discussed  at  the  convention  covered  plans  of  organization,  meth- 
ods of  supervision,  the  economical  handling  of  material,  the 
multifarious  and  ingenious  shop  kinks  and  handy  time  saving 
devices,  methods  of  handling  locomotives  in  and  out  of  shops 
and  engine  houses,  the  handling  of  material  at  shops  and  out- 
lying points,  the  sjstcm  of  arriving  at  the  cost  of  locomotive 
repairs,  and  the  relation  of  officers  to  the  subordinates.  The  ef- 
forts of  general  foremen  along  these  lines  should  receive  the 
approval  and  support  of  everj'  railway  official.  The  association 
should  have  the  support  and  co-operation  of  all  railway  officials, 
for  it  is  obvious,  that  its  educational  work  is  along  up-to-date 
lines  and  that  it  must  of  a  necessity  inspire  its  membership  to 
the  standard  of  efficiency  so  much  desired  by  the  railways  in 
general.  .,,;■•;■.■,■■■■:?,■ '■■-"  ■,;•    •■■■  V  ,  •■■;'-;  y  ^JV  "  :'■■■•..'.■■-'.'   ■■i"--  -'^ 

The  opinion  seems  to  prevail  that  some  executive  officers 
are  more  or  less  skeptical  as  to  the  value  of  these  associations. 
It  is  a  recognized  fact  that  there  is  no  organization  so  perfect 
tliat  improvements  cannot  be  introduced  to  advantage,  and  pos- 
sibly the  General  Foremen's  Association  is  no  exception  to  the 
rule.  The  general  foreman  is  the  practical  mechanic  with  a 
knowledge  of  economy  in  production,  knowing  the  best  and 
cheapest  ways  of  utilizing  the  waste,  and  building  up  an  ef- 
ficient business  organization.  He  has  devoted  a  large  portion 
of  his  own  leisure  time  to  his  employer's  interest.  He  cannot 
be  called  guilty  of  being  a  drone  in  his  chosen  calling ;  his  de- 
votion and  skill  is  born  of  constant  practice  in  the  mechanical 
arts.  He  is  an  inventor  of  no  small  ability.  Untiring  effort 
is  his  keynote  to  success.  He  is  a  pioneer  in  initiative  in  railway 
shop  management  and,  because  of  his  practical  experience,  is 
familiar  with  the  needs  of  the  service.  He  is  generally  far- 
sighted  and  a  master  of  detail,  and  has  an  intelligent  under- 
standing of  workmen.  He  knows  their  peculiarities  and  wants 
and  understands  how  to  get  results  from  his  men  with  the  least 
effort.  He  is  an  expert  in  diplomacy  and  understands  thorouglily.. 
how  to  handle  men.        .  ' '      '-■- -7'^\;r '..;:  -r;  ::,  .' 

With  men  of  this  caliber  as  officers  and  members,  partici- 
pating in  the  active  work  of  the  association,  for  the  purpose  of 
building  up  an  organization  whose  principles  and  teachings  are 
along  lines  of  economical  operation,  there  is  no  question  as  to 
the  usHtlTHess  of  its  conventions  and  the  practical  advantages  to 
be  attained  by  attending  them. 


•Entered  in  the  Raihvay  Age  Gazette  competition  on  the  Benefits  of  Con- 
vention Attendance,   which  closed  October   IS,    1911. 
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i:xiM':rimi:ntai.  mallih    i.ocomotin 

I  OK    INK    PI:NNS^  lAANIA 


.•iii'l   I'lfTlKjii-.    oin-i(Kr;i}'lf    iiniH-i-c^sarv    uurk    ni,i\    ln'    iImih-.    tlti, 

will  Iif  iii-iu-  tli.iii  tii;i<k'  u\t  I)\    t'.K-  -aviiiu  i  n\otnI  li\    t  Inninaiinu 

tl'c    nniiivr._.iiv    }"h>    tliat    an-    \v..rki-il    at    ■  n    lac'i    i\u\    •■{    ilu- 

.liAi-i..ii  .rMral  linu-. Lfi.aa    a  tli.  na.^i,   ,,.,,:nr  jnl,  ran  l.c  nia.K',  l",,,-  iho  fust  time   ill   tins  onmtrv  a    Malkt  locmotivc  havi-4 

It    '.Mil   al,..   t.ii.l    1..   rais.    ihv   Man.la.nl   ..f   ihr   autilar    nuiniiiu       four   simple   cyliiKkT.   and   u^ng   hioh-tk-rce   superheated   stea 

has  heel)  huilt.  The  Aiiiei  iiaii  I.ocamidtive  Company  recent 
ccinipleted   a   single  examiile  of  this   kind   for  tlie   remisylvaii; 


re]iair  w^rk.  iie>.\inse  tin;  si-neral-  e'-nditi-in  ,,|'  i!u-  in:^iiu-  will  ln' 
brttvr  and  K--».  v\<  frk  uill  he  rn|iiiri-.l.  T'u-  iiii^iiie>  will  aluavs  he 
Hi  ■^{■i;<\  f' 'nditi' n-arid  \\  ill  n"t  \ar\    I'loui  \u-\   i;>>  d  i"  \ir\   had. 


and    it    i>    now     in    (.xpei  niiental    srr\  ioe    out    of    Altoona.    .  Tl 


t  may  he  >aid  thai  tlii^  -h-aild  In-  a  uKUur  ..I   iu.l-nuni  ..n  the       locomotive    lias    the    lar-e-t    hoikr    ever    huilt.    and    is    cciuiiiii\ 


•an 


I.an    ..I    the    f.'rmian:    that    he    -iiMiild    n.  t    alLw    an    i-n-iiie    t"      with  a   Schmidt   snperluater  having   1.257  S(|.   ft.  of  supcrlu-r 
r.ev'nie    «"    run    down    tliat    there    i-    a    liai.ilit\    ..f    failure.       This       area.     'I'here  are  _'S_'    -J'.j   in.  tul)es  and  A^—S'/j  in.  tuhes,  24 

S"8   in.   kiii.n   helvvieii   tnhe   sheets,  whieji   together  witli   the  tir 
box  give  an  evaporative  heatiii!;  surface  of  6121.1  sq.  ft.,  and 


■iniuilt     h>ild     tnie     where     all     eni;ine^    ari'     tikiti    eai\'     "i    at     one 
repair   p'  int   oidv.   hut    it    \\>'ulii    not    where   en!.;ine>    fr^.m    several 


(Iivi-i.ar>    eouie    t"    one   r^ 'umlli. .ii-i'.      What    ;i    f  reman    .'U    one  c(inivakiit   heatin.t;   surface  of  S(X)6.6  sfi.   ft. 
end  of  the  di\i>i.  "i   iniuhi   c  nsider   ,i>   -er\  ieeal.k    aui.ilier  mi-hl  It   was   desired   to   use  a   steam   pressure  of   160  lbs.,  and  COr 

cnsider  a>  worn  -.lU.  and  he  wadd  pich.d.lv    i!..t  he  in  .i  p..-ition  ])..uii(l   csliuders   of  suMicieiit   si/e  to   de\elop  the  capacity  of  v 

{■•  m;iiinain  .all  engines  c.miinL;  i..  hi>  mi   p  m  the  c.Miditi"n  that  hoikr  woidd  m.ike  the  low  pressure  cylinders  too  large  to  pass  t 

he  thouiiht  llie}    .-h- add  he.     It   he  a-ked   f.  r  .m   incre.i<e  ,.f   h.ree.  ekarance  limits,      {•"urthermore,  hy  tlie  nse  of  high-degree  SUf)'- 

a.    c..mparis.in    would    inuiiediaiel>     he    m.Mk'    with    -..me    ..ther  heateil    steam    it    was    thought    that    there    would   be    no    loss 

l...im  handling  the  same  mnnher  or  m.^re  eiii:me>.  an. I  he  u.nihl  e.-oiiomy    from    the   absence   of   the  compounding,   and   there.iV 


thux  he  c  .iiipelle<l  1. 1  a-  .'thers  di.l. 

\\  lure  the   maintenaiice  .'i'  h  c.  .m.  iti\  es   i- 


;\  -terin,-e.l    the    \\  .  Tk 


i'.  .iir   simple  cylinders,  27   in.   x  28  in.,  were  applied.     This  n 
raiigenieiit.  of  course,  necessitates  tlic  carrying  of  a  liigh  pi- 


van    In-    planue.l    «.ut    a!iea<l    "f    time    .'md    he    <listrihntc(l    »..    thai       sure  pipe  from  the  superheater  comiectiou  in  the  front  end  ha    ; 


it  i-.iii  he  handle<rtii  the  he-t  .-id\  aiitai^e.     Wliere  it  i>  ii..t   -\>teni- 
ie.l  tile  v\.'rk   cnk'S  in  htniche--  .-md  .-it   lime-  caiin.it   he  han>lle.l 


■H  '^141" 


t>j   .1    swivel   joint   ne.-ir   the  pivot   pin   and   then    forward   to   t  •.- 
cylinders  on   the   front   engine.     This  lias  been   so  carefully  .d-- 


2j    j       |«-,fy<7.>  i<--J-/(?"i--7V(?"^-4<---7b--->j<-.i-^"-4<-^2-4<->^K-4^^ 


« 4//0- 

--^S7'S- 


<f!i<f/^^.. ___._. — _ _.  ^ssr-^ 


I 
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GenernI    Arrangement    of    the    Simple    Artlculnted    Locomotive    for    the    Pennsylvania. 


]>r. .perl).   .  the   .(iH>ti.  n   .■iri-e>   ;i>   !•.    what    i>art-   >h..iild    recei\i  -i'-;i!ed    ami    C'  it-tructed.    h(jwe\'cr,    that    it    is    believed    that    ii" 

th.-  periodi.Mil  overhauhnu.      Thi-  deiiviid-  ■  .n  the  cl;.--  ..i'  eiiuino  !r..itble  will  he  exjierii nceil  w-ith  le.-ikage.     liccanse  of  its  expert 

iiaii'lle.'.   and    the   -crv  i-e    in    which    ihe\    aie    n-i.'.      A    -huIn    ..i'  mental  ch;ir;icter  eomparativclx'  little  information  concerning  tl'-" 

eiiyiiic   failivre  rei'<  rd-    \sill   al-..   hel).   t..   .1.  urmim-   ihi-.  details  of  the  desicin  is  axailahle  at  this  lime.     The  engine  has  ■'. 

lUiring    ah    eNperieinc   .  i    ;ih..iu    12    \ear-    a-    an    enL:ine    h.  u-e  lutal    weiglit    in    working   order  of  4.'^2..^<)0  lbs.,   of  which  437,5(h' 

.  f.-reinau.  at  p.rint-   w  here  euyiiu-  in  ihr.MiL:li  an.l   l..cal   pa--in.L:er  Ih-.    is    .tl    the    drivers.      '1  he    tlieoretical    tractive    effort    figure  1 

-I  rvii-t>- vveri'    handk-.l.    I    l'...tind    that    after    an    eni^iiie    ha<l    ma.le  al    N5    per    cuit.    hoik-r   pressure    is   99,200   lbs.      The   general   'l: 

a1»-.'.U    2.'.li<lt'.  iHVles     the     \aKe     ii'..ii..n.    i-peeia'!\     ■  ai    lu-iiu-  meii-i..ns  ;ire  .i.;i\en   on   the   accomp.-in\  ing   di;igram.      4: 
t'luipiied   w  itir  the  .'^ii-jiheii-.  n  i;i;ir.   w..nM   he   e.  .n-i.leraM\    worn 
;(nd    in    .1    c...n.lition    wlure   it    >li«.nld    he   .  >\  erhatileii.       Ilu    hr,-ike 
r.  "d"-.'  lianiier-.    piir-    and    c;  iinvcf,i<  ii-    w.'id.i    he    f.  im.l    1..    Iia\e 
.-..n-iderai  le  l.-t  ni- .lion  .-md  the  cti 


iV    ]U-I'-     w . 


hill  I'    UK     \\iiKii  \\     l-.i  .1  ii\i  1  \  r.       I  he    c-t    ..f   luw    rrdlw;: 

■  .n-i  r4u  !  i^ti    in    Xew    /e.dand  e..uld   pr..hahl\    he  c.  .nsiderably   r. 

'"■    \\''rn-       ihiceil    11"     \nierii-.-iii    lah.  a'  .-.i\  iii;.^    .-ipiiliaiue-    weri-    ni..re    l.-iri.;! 

u-e. I.      In   iii.iiiv    ill-tan. 'e-  neule;-|   t..  n-e   AiiK-riran  1...  .1-  and  in.' 

t-liiiu-r'.     1".  .r    -n.h    w..vk    i-    <h;e    nieiily    t..    iie^k  ct    ..f     \iiu-ric;v 

nianuf  irinrer-    in    calhii',;    alleiiti..ii    1..    ila-    advaiitai^e-    of    usii' 


i'.-.ilt-r  ]iad-  .-It  the.  frame  c- .nuectioii-' w .  id.l  he  w..rii  -«.  tli.il  llie 
i...ihr  ui.rked  .ili  live  frame-.  I'.ahhitt  liiicl  hi.iriiiL:-  in  engine 
truck,   trailer   aful  tender  trilck   h  .\i  -    w.-uhl   he   vcrii   i"   .1    i>.n- 

.iili..nth.-it   instif.ed  their  t'eitewal.      \jr  pipe  ilamp<  ;iii.l  re-ei  \ .  .ir  tin.,,!    t..    -a\e    i,il...r   c-t.    which    i-    \  er  y    hi-h    in    Xew    Ze.-daii. 

f.-.-ienim:,-  nee.leil  aiteiltioii.     hngitie-  c'l'hl'l'ol  with  pi-t.  .n  \  aK  i  >  I    nle--.    h..we\.r.     Niiu-rican    I'lrni-   .-irran'_:e    f..r    -..me    reiire>enl: 

sli.vuid.bea  \aiiiined  and  .-iiis    -h..ul.ler-  . -n  the  hu-hin--  -lamhl  he  ii,.n   in    .Xew    /eal.m.l.  iirelerahl>    .-it    WeiliiiLit.  .11.  the  c;iiiital,   lii« 

taken  care  of  hy   renewing  -...r  horiii...;  them.     (.■r..<-head-  and   r..<l  eaii   liardly  exjiect   t..   -ectire  ..rder-.  a-  I..0   nuich   lime  w«.uid   1 

'hra--^-    niiiiht     he    cla,— ed    witli    re'.anl.-ir    rumiinn    rep.-iir     w..rk.  required  in  c  .rresp.  .iideitce.     In  ea^e  there  i.-  not  enough  iiroini- 

htn    if  ihe-e   were  worn   ..in    al   tlii-   lime   tiiev    -iuiiild   lie   retittid.  i.f  htisines-  t"  iu-til'\    seiiditi;..;  their  own  representatives  out   her 

T  lie   ilues  and   -..nie   .tiur   p.irts   of  the   eiii^iiie   may   he   f..nnd   t.i  it   is  he-l   l..  arrange   f..r  -..me  well-e>t;dilislie<l  h-ca!   rirm   t.>  tak 

need  peri. 'dical   attenii.  .11  m..re    fre. inentl.v   .-in.l   -..me  «.f  the  parts  <iii   ;ni   a.ueiicy.      When   go.ids  ;ire   indented    f..r  tile   Xew   Zealair 

nientioiieil  may  11. .t  need  atleiiti..!!  a-   fre(|UenlI\-.  hut  tiii-  can  be  (ioverninent  n..  duty  has  to  be  paid,  alth..u.i:h  duty  must  he  I'l;^ 

reailil\    ad.iil--ted    t..    -nit    c..nditi..ii-        I  he    main    thing    is    l..   get  ure.l  in  c;ise  they  .-ire  nut   indented  directlv.  hut   are  iMiu.yhl    froir 

the   w..rk   -\ -teniati/ed.  .  .  local  stocks.     Ihiily  ('''usiihir  ttnd  Tradr  lu-p^n-t.    . 
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GtNHRAL   FOKHMKN'S  ASSOCl  V- 

-  «\  "K.  M.   r.  G\l-ii,       '- 

Shop  Dciixmsti'iilot.  (IhicaKo  A    North  Western,  (^hicaeo.  III. 

I  c.iiinot  iioicvivc  i>t  any  liclitr  uu'iiuni  f"r  the  intcrcliaii.tic  of 
practical  cxpriknco  al<jnt:  iiif>]njr  and  well  defined  liiKS  in  en- 
itiiie  house  and  >h«  p  praoiioe.  than  liy  nn  intereilinl  pariicipatiuii 
in  the  c<>n\vuti<'ns  ot  this  association.  '1  he  progressive,  ap-t<> 
daie  nuclianic  riad>  tlic  "iH^t  niei'hanical  prii)ers  stiilahle  U'  his 
partionlar  needs,  with  resull.int  Ixiiciits  to  himselt  and-  eni- 
p^'.\^-r.  rill-  railway  sliop  |.'r«.-nian  can  aUo  greatly.  impn'Ve 
liis  e.\ecnti\c  alrilil_\  and  nuchanical  edncrition.  and,  incidentally, 
have  ati  opji. .rtinihy  of  con-f\rrijitj  npo.n  others  the  benctit  6t  his 
jiraclical  ixpcrivncv  ti>r"Vi.i:h  the  nietliuui  of  the  Hcncnd  l''>rc- 
iHcn's   .\^>ociaiion. 

Tile  address  of  J  I.  T.  i'.eniUy,  assistant  snperimen<lenl  ni'iivc 
]H>\\(.r  and  niaehinery.  Chicago  vS;  Xorlh  Western,  at  tiic  recent 
eoiui-ntion  xla-  fnll  of  inccntiw  and  action,  lie  Itrought  the 
Convention  to  ii.s  feet  whin  Ik-  <tateil  ihal  ill e  railway  companies 
weri-  ain]il\  repaid  hy  tlu  f^ 'reuun's  prc^enc-e  at;  the  convcntion>. 
ilis  stateinitn  that  in  ordor  to  hv  a  live  wire  and  a  successful 
executive,  it  is  necessary  to  rcatl  j:oo<i  nieehanieal  papers,  visit 
each  ulfier's  .shoiis.  and  keep  in  t^nch  with  the  .supplyuK-n,  was 
received  with  consi<leraI>k-  ajiproval  hy  all  pre.-eUt.  The  matters 
discussed  at  ilie  convention  covered  plans  of  organi/.'ition.  meth- 
ods i>f  suiK-ryision.  tiie  economical  haiidliny  <W'  nvaterial.  t'nc 
nudtifarious  and  ingenious,  shop  kinks  and  handy  "time  saving  . 
ilevices.  metliods  of  haiulliuL:  locomotives  in  and  out  of  sho|»s 
and  enyine  houses,  the  handlint;  of  material  af  slurp-  and  <.'Ut- 
l\in!j;  ]ioints.  the  systitn  of  arrivini;  at  the' ciWt.  »Vj  loCoUK'tivc 
repairs,  and  the  relation  of  ofiuers  t..  ilVc  snhordiiiates.  The  ef- 
forts of  iiene.ral  foremen  alonj.  these  lines  jih-.-uld  receive  the 
apprii\al  an<l  supjiort  of  e\er\  railway  (■tiicial.  The  association, 
~liould  have  llie  sn]ip..it  and  d  •-' iiieration  of  all  railw  ;iy  V't^eials, 
for  it  IS  ohvi'ins,  th.at  its  educational  work  is  along  up-to-date 
lines  and  that  it  nnist  of  ,-(  necessity  insjiire  its  mend)ership  to 
the  staud.ird  of  elliciencv  so  niuclf  de.sire<rhy  tlve  raiUva\s  in 
geiHTal.  ,  :.      . 

ilie  <ipiiiion  seenjs  to  prevail  that  sofne  exectUivc  oiTiccrs 
are  more  of  less  skeptical  as  to  ilie  vrdue  <if  these  asSoci;itic>ns. 
It  is  a  rec(.>gni/.<.d  fact  that  there  is  no  or;.i;ini/ation  so  perfect 
that  improvements  cannot  lie  imr<Khtced  to  a<lvanta.src,  and  pos- 
sibly the  (leueral  Forem<.ir~  -.X-s. iciati<.'n  is  ito  except irat  l'>  the 
rule.  The  general  fwreiu an  i-  the  practical  tiHohailict  -witii  a 
knowledge  of  ecdiioniy  in  pr(«luction,  kiujwrng  tlie  hest  and 
cheapest  ways  of  utilizing  the  waste,  and  huihliiig  up  an  ef- 
iiciiut  husiness  oi-ganizatioii.  He  has  <lev<.ttid  a  large  portion 
of  his  own  leisure  time  to  his  employer's  interest.  J  le  cannot 
Ik.'  Vailed  guiltv  \<i  heing  a  drone  in  his  chosen  calling;  his  de- 
votion anil  -kill  is  lu.rn  of  constant  i)r;ictice  in  the  mechanical . 
arts,  lie  is  an  inxeiitor  of  no  .sin.dl  ahility.  L'ntiring  effort 
is  hiske.Mioiv  to  success,  lie  is  a  pioneer  in  initiatixe  i«  railway 
s]io]i  m;inagenient  and.  hecause  of  his  pr;ictieal  experience,  is 
famihar  with  ilie  needs  of  the  service.  He  is  generally  far- 
sighted  ami  a  master  ><i  «let.iil,  .and  has.  an  intelligent  under- 
st.ijiding  of  workmen,  lie  knows  their  peculiarities  and  wants 
and  lUKhrstands  how  to.gei  results  from  his  men  with  the  lea.st 
effort,  lie  is  ;m  exjieri  in  diplom;icy  au<l  uuderstaiuls  th'*ruuglily 
how    to  li;>.ndle  nun.  ■  ;'.,:■.,  '' 

With 'men  of  this  ciliher.  a-;  officers  ami  memhers.  partici- 
pating in  tlie  active  work  of  the  association  for  the  purpose  of 
'  Iitiilduig  up  an  org.mi/ation  whose  principles  and  teachings  are 
along  lino  of  cv'otiomical  operation,  there  is  no  (piestion  as  to 
the  usefulness  f>f  its  coineiit'ions  and  the  pr.ictical  .advantages  to 
he  attained  hyatleuiling  them. 

*  Riitfr«>d  in  tli«>  A'.n/ci-.ry  -/.ijc  dici^nc  oitiijtcinion  on,  the  l!<--i»i-l"itt  of  ♦•mi- 
venti'Mi    .\tlen.'!;iiice,   whuji  clu^il  <  ><.l"lK-r    1?,-  IVII. 
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NORTON  AXLE  GRINDING  MACHINE 


It  has  been  evident  that  there  could  be  a  considerable  saving 
made  by  grinding  the  journals  and  wheel  fits  of  car  axles  if  a 
grinding  machine  of  suitable  size  and  arrangement  was  available. 
In  some  cases  a.xles  iiave  been  placed  in  piston  rod  grinding 
machines,  which  are  not  at  all  suited  for  the  purpose,  but  have 
given  fairly  satisfactory  results  witli  an  occasional  axle.  When 
an  axle  is  turned  it  is  necessary  to  remove  more  metal  than  is 
required  to  just  clean  up  the  journal,  and  since  there  is  com- 
paratively small  variation  allowed  in  the  size  of  journals  this 
means  that  a  considerable  part  of  the  life  of  the  axle  is  lost 


quarter.  It  is  provided  with  a  crane  as  part  of  the  machine; 
also  an  air  operated  lift  in  the  center  and  air  operation  of  the 
tailstock.  These  labor-saving  devices  are  so  complete  that  after 
the  axle  is  dropped  into  the  saddles  provided  for  the  purpose, 
it  does  not  require  further  handling  by  the  operator.  He  has 
simply  to  turn  on  the  air  which  lifts  the  axle  to  the  centers  of  the 
machine ;  the  driving  mechanism,  of  the  floating  type,  is  then 
clamped  on,  allowing  the  axle  to  revolve  on  the  two  dead  centers. 
The  next  operation  is  to  clamp  the  tailstock  and  proceetf  to 
grind. 

When    the    grinding    is    complied   on    one    end    of    ^he    axle 
the    tailstock    clamp    is    released ;     air     is    turned    on,    which 


*-^-'.-: 


Axle   Raised    Preparatory  to   Reversing   in   Grinding    Machine. 

without    corresponding    mileage.      In    grinding,   on    the    contrary, 
there  is  absolutciv  no  loss  and  in  addition  the  trueness  of  the 

r 

bearing  is  an  attractive  feature. 

Recognizing  the  importance  of  this,  the  Norton  Grinding 
Company,  of  Worcester,  Mass.,  has  now  perfected  a  lathe  de- 
signed expressly  for  grinding  car  axles.  It  is  arranged  for  the 
most  convenient  and  rapid  handling  of  the  axles  and  tlie  maxi- 
tnum  of  accuracy  in  the  work.  The  machine  is  remarkably  heavy 
and  rigid,  weighing  about  23,000  lbs.,  of  which  the  weight  of 
the   grinding   wheel    with    its    revolving   parts    forms   nearly   one 


Axle    Being    Lowered    in   Grinding    IVIachine   After    Reversal. 

first  draws  back  the  tailstock,  automatically  removing  the  axle 
from  both  centers.  Then  another  air  valve  is  opened  and  the 
axle  is  raised  by  the  center  plunger  and  is  swung -around  on  a 
l)all-bearing  pivot  and  dropped  into  place  for  grinding  the  other 

end.  .".I   .'•;.; • 

Tlie  machine  is  motor-driven,  one  motor  supplying  the  power 
for  all  purposes.  A  pump  is  provided  which  delivers  about 
50  gals,  of  water  or  lubricant  on  the  wheel  and  work  per  minute. 
This  lubricant  is  contained  in  a  tank  forming  part  of  the  base 
of  the  machine.    On  the  lieadstock  is  a  gear  box  contaiijuig  speed 
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change  gears :  a  lever  for  starting  and  stopping  the  work  is 
conveniently  located  near  tlie  center  of  the  machine.  The  driving 
gear,  of  the  floating  type,  revolves  on  a  roller  bearing  designed 
especially  for  this  purpose,  which  is  calculated  to  make  the 
machine  durable  for  the  severe  service  and  assures  that  there 
will  be  no  wearing  or  wobbling  of  the  driving  gear  under  hard 
service.  Other  parts  of  the  machine  are  designed  with  equal 
care  to  stand  the  maximum  of  misuse  with  a  minimum  of 
trouble.  All  revolving  parts  are  of  high  grade  steel  and  are 
heat  treated  where  necessary.  Ball  bearings  are  liberally  used 
throughout,  and  where  worm  gearing  is  used  it  runs  in  an  oil 

bath.      '■^■■•■^  ;■•■:;.:■■:■--■  ■',."-'.  '■■^■■■■'.■[  '.■-'■::■■■'■■■''■■'■' ■:.:''^-' -■  ■■■'■■■"■■y-  ''■ 

To  test  the  value  of  the  different  methods  of  finishing  axles, 
so  far  as  the  accuracy  of  the  work  was  concerned,  three  separate 
pieces  were  completed,  one  being  turned  and  polished  in  the 
usual  manner,  the  second  being  turned  and  roller  burnished  and 
the  third  being  ground  on  this  machine.  Bronze  rings,  made 
with  perfectly  cylindrical  bearings  and  exact  fits  on  the  test 
pieces,  were  rubbed  parallel  with  the  axles  so  that  the  bronze 
would  slightly  abrade  the  high  spots.  In  this  manner  it  was 
clearly  shown  that  the  first  two  specimens  had  a  number  of 
high  and  low  places  which  were  eccentric  with  each  other  and 
did  not  continue  around  the  entire  circumference.  In  other 
words,  the  film  of  oil  between  the  box  and  a  revolving  journal 
finished  in  this  way  cannot  be  uniform  throughout  the  entire 
revolution.  Tlie  ground  journal,  on  the  contrary,  showed  an 
almost  perfectly  level  surface,  although  it  did  not  have  the  high 
polish  of  the  other  two.  It  is  believed,  however,  that  this  grain 
on  the  surface  will  give  a  more  perfect  lubrication,  particularly  at 


A  NEW  TYPE  OF  STEAM  TURBINE 


A  new  type  of  steam  turbine,  called  the  Spiro,  has  reoent!y 
been  placed  on  the  market  by  the  BuflFalo  Forge  Company, 
Buffalo,  N.  Y.  This  turbine  was  invented  by  John  H.  Van 
Deventer,  superintendent  of  the  BuflFalo  Forge  Company,  who 
has  been  developing  and  perfecting  it  for  the  past  three  years, 
and  now  the  Buffalo  Forge  Company  is  making  it  as  a  corn- 


Rotors  for  Spiro  Steam   Turbine. 

mercial  product.  Although  small  in  size  it  has  a  large  range  of 
power,  the  one  illustrated  herewith  being  rated  at  185  h.  p.  At 
the  present  time,  however,  the  commercial  sizes  range  only  from 
1  to  50  h.  p.,  non-condensing,  but  patterns  are  beiog  completed 
to  run  these  sizes  up  to  300  h.  p.  :    .;-"r         ..•;   .    .-;.  ..;  : 

The  construction  of  the  turbine  is  very  sihipte,  it  consisting 
of  two  rotors  with  herringbone  teeth  or  value,  the  case  of  the 
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the  start.  There  seems  to  be  little  doubt  but  that  the  journal 
with  the  mirror  finish  but  containing  the  high  and  low  spots  will 
not  lubricate  as  well  at  the  start  as  would  a  perfect  cylinder  with 
a  grained  surface. 

The  accompanying  tables  show  the  time  and  horsepower  re- 
quired for  grinding  the  journals  and  wheel  fits  of  seven  different 
axles  which  have  the  reduction  of  diameter  given.  The  letters 
refer  to  the  two  fillets,  the  journal  and  the  wheel  fit  in  order. 

Since  the  demonstration  from  which  these  data  were  made 
there  has  been  a  considerable  reduction  in  the  time  required  for 


turbine  and  the  two  heads  which  hold  the  rotors.  The  vanes 
of  the  rotors  are  cut  from  a  solid  cylindrical  piece  of  steel 
with  a  special  tool,  which  does  away  with  all  inserted  vanes. 
The  steam  is  applied  at  the  center  of  the  rotors  at  the  apex  of 
the  vanes,  being  deflected  so  as  to  strike  the  vanes  in  the  angle. 
The  steam  is  pocketed  between  the  vanes  and  casing,  and  as  it 
expands,  it  drives  the  rotors.  The  force  of  the  steam  jet  tends  to 
give  additional  power  and  on  that  account  the  builders  call  it  a 
"reaction  and  expansion  turbine."  However,  no  special  provision 
is  made  to  increase  the  velocity  of  the  jet.    ..    '..,... 
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Wheel,   24   in.   diameter,   9   in.   face;   speed  of  wheel,   1,036 

r.p.m.;  sur 

face  cutting  spe<^  6,500  ft. 

per 

mm. 

grinding  and  the  manufacturers  now  state  that  an  average  pro- 
duction of  three  complete  axles  per  hour  can  be  guaranteed  with 
this  machine. 


The  maintenance  of  the  whole  outfit  is  slight,  as  the  steam 
forms  an  elastic  cushion  between  the  vanes,  which  tends  to 
decrease   the   wear.     The   leakage   will   he   small   between   the 
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NORTON     \\LI{   GRINDING    MACHINK  quarter,     h   is   |.r..vi.loI   witli   a   n-anc   as   part   of  iIk'   machine 

alst)  an   air  niKrati<l   lift    in  tiio  icntcr  an<l  air   upcratii'ii  ut  tlit- 

It   lia>   liicii  i'\i<kiu   lliat    tlur*.-  iiuild   l>c   a   cusiilcralili'   >a\inti  tailstnck.       I  li<.sr   lalmr-sas  iny   fli'vici's  ari'  ^n  conipK-tc  tliat   aftci 

!na>ii-   li>    uriniiinu' tlio   .innrnaN   and    ulurl    Tits   "f  oar   a\li's   il    a  tlii-   axle    i>   (lniii|u<l   into   tbc    saddles   pruxidfil    fur   tlic   iJUrpusc 

grindini;  n-.acliini'  uf  .suitaldi-  si/e  and  arranuenu  nt  was  a\ailal'lc.  it    d'K-s   nm    n.(|inri-    fnrtlu'r   liandliny   li>    the   ojn-ratur.      Ik-   Iia 

In    scnu'    lase*    a\Ii-^    lia\i-    hi-eii    jilaoi'd    in    pi-tun    r' 'd    iirindin;;  -.int]il\   t"  inrn  nn  tlu-  air  wliii'h  lifts  tiu'  asle  tu  the  centers  uf  tih 

niachines.   w  liicii   are  nut   at   all   suited    fur   the   imrpu-i-.   hut    iia\i-  machine:    the    <lri\in,ii    n'lechanism,    uf    the    l1' atiny    t>i)e.    is    tlie: 

given    f,iirl\    sati^lactur\    results    witii   an   uecasiunal   a\le.      When  dampid  un.  alluw  iny  the  axle  tu  re\ul\i'  un  the  tuu  dead  ••enti'r- 

an   axil    is   t'luited   il    is   necessarv    tu   remu\c   mure   metal    than   is  The    nixl    uperatiun    is    tu    clamp    the    t;iiNtuek    and    prui'eed    h.< 

required    lu    iust    clean    up    the    iuurnal.    and    -inee    there    is   cum-  tirind. 

paratixely    small    \ariatiun    alluwed    in    the    si/e    .'f    iuurnals    iliis  When    tln'    t;rilidinii    is    cunii>leted    un    <  nc    eml    lA    the    axK 

mean-    that    a    cuu-jderaMe    part    ><\    the    life   uf    tlu-    axle    is    lust  tlie     tailstuek     clamp     is     released:     air     is     turned     un.     wliiili 


Axle    Raised    Preparatory   to    Reversing    in    Grinding    Machine. 


Axle    Being    Lowered    in    Grinding    Machine    After    Reversal. 


witliunt    II  rrespi-ndiu'^    mikaye.       in    L;rni>linu.    .iii    tlu-    c^iutrary.  tust    >lra\\s   hack    the    tailstuek.    autumaticall\    remu\  iny    llu'   .ixlc 

there   is    ,ili-ulniel\    ui<   luss   and    in    additiun    the   iruene-s   "i   the  frum    huth    centers.       Then    anutlur    .air    vahe    is   upt-md    and    the 

bearing  i>  an  atlracti\e   feature.  axle   is   rai-ed   !■>    llu'  cinter   jihumer  and    is   sunny   aruimd  un   a 

Recuyni/iui;     tlie     im|iurtance    '<{     thi-,     tlie     .Xurtuu     ( irindiui:  hall-heariuL;   pi\ui   ;nid   drupju'd    nit^i  place    fur  yrindint;   the  uther 

Cumpan>.    ut    \\  uree-ti-r.    Ma--.,    has    nuw     ]Krfiited    a    lathe    de-  end. 

si.aned   expre--l\    fur   i:riiidini.;   car  axK-.      It    is   arranged    fur  ilie  The  machine  is  UMtur-dris en.  y\\y:  mutur  -upplxiny  the  puwer 

ni(i-t   cuuxeineni   .in<i    rapici   handling   >>\   the  axle-  and   ihe   maxi-  fur    all    purjiuses.       A    i)unip    is    pru\ided    which    delisers    ahuiit 

iimm  uf  ;iecnr.u-\   in  the  wurk.      1  he  macliine  is  r>niarkahl\   hi'a\\  .^0  yals.  xi  water  ur  luhricant  uu  the  wheid  an<l  wurk  per  minute, 

and    riuid.    weiuhmi:    .ihuut    _M.(KKI    Ihs  .    i<\    which    tin-    weii.;ht    "\  I  hi-   lulricani    i-   cuutained    in    a   tank    furininy    part    ni  the  base 

the    yrindiny    w  luil    willi    it-    revuKini;    ]iarts    f^'ruis    maris     uue  <'\  the  machine.     (  )n  the  liead-tuck  is  a  .i.;ear  hux  cuntaininu;  s|)eed 


Norton    Avie   Grinding    Machine;    Axle   on    Centers    Ready    for    Grinding. 


Mar(M,   1912. 


ami:ricax   exgixf.i:k. 


155 


(liaii.iic  ,m.-;irs :  .t  k-\ir  inr  st.irtin.n  .  :i)nl  sti  ippinti  tlio  work  is 
.•Miiviiiii'iu.ls  I'KMtnl  luar  the  ci-iitcf  nf  tlio  inacliiiio.  J  lie  driviiij^ 
uear.  nf  tin-  ll^'atini;  typo,  nvolvcs  nii  a  roIkT  Iicarins  (Icsij<iH'«i 
rs|)ccial1y  fur  tlii>.  ptirposo.  wliicli  is  calouIatc<l  to  niako  tlie 
inacliiiK'  (liiraMc  for  jlic  sivoro  service  and  assures  tli.it  lliere 
will  Ite  no  weariiiii  dr  wnMilinij;  nf  tlie  driviiiii  j^ear  under  liar<i 
service.  Other  jiarts  nf  tlie  machine  are  desii'iied  with  ecpial 
care  tn  stand  tlie  niaxiuiuin  of  niisiisi-  witii  a  niininiuni  "f 
trouhle.  .Ml  revnlviny  jiarts  are  >i\  hij^h  .yrade  steel  and  are 
heat  trvated  wlure  iiecessarx .  I'.all  liearinys  are  lilierajly  use<l 
thnnijiiinut,  and  wlure  winii  glaring  is  used  it  runs  in  an  oil 
hath.  .,-,         ._.  :         -■  ";     ..^  '     ^ 

Til  test  The  value  '<i  the  diftereut  niethods  of  flui-shins  axles, 
si>  tar  as  tlie  accuracy  of  the  work  was  conceriie<l.  three  separato 
pieces  were  couiplete<l.  om  iieiiig  turned  and  poHslied  in  the 
usual  manner,  the  second  heing  turned  anrf  roller  Imrnislied  and 
the  third  heing  .yTound  on  this  machijie.  i'.ionze  rings,  uia<le 
with  perfectly  cylindrical  hearings  and  exact  tits  on  the  te-t 
pieces,  were  ruhhed  jiarallel  witli  the  axles  so  that  the  hroii/e 
would  sligiitly  ;ihra<Ie  the  high  sjHits.  In  this  manner  it  was 
dearly  shown  that  the  first  two  specimens  had  a  iiuuiher  of 
high  and  low  ])l;ices  which  were  eccentric  with  each  other  .iiid 
did  not  continue  .irouiKl  tlie  entire  circunifereiice.  In  other 
words,  the  lilni  of  oil  lietween  the  box  and  a  revh  iiig  journal 
Imished  in  this  \\a_\  cannot  he  uniform  thr*iugliout  the  entire 
revolution.  I  In-  ground  iouru.il.  on  the  contr;ir_\,  >howed  an 
almo,-t  perfectly  level  surface,  although  it  did  not  have  the  high 
jiolish  of  the  other  tuo.  It  i.s  helieved,  however,  that  this  grain 
<in  the  surlace  will  gi\e  a  more  perfect  lulirication,  particularly  at 


A  m:\v  tmm:  of  steam  it  kbinh 


A  liew  typo  of  steam  tiirhine,  called  the  Spiro.  liiis  recently 
been  pl.iced  on  the  market  hy  the  ButTalo  I'tjrgc  C-'inpany. 
llulTalo,  Xi;  V.  "This  turlitjic  was  invented  by  John  II.  \aii 
Devonter,  siii>erintcndent  of  the  P.utTalo  I'orge  Couipany,  who 
has  been  developing:  and  perfecting  it  for  the  past  three  years, 
and   now   the    lUithdo   l-Orge   Company  is   inaking  it   as   a   coin- 


Rotors   for    Spiro    Steam    Turbine. 

niercial  jiro'iluct.  Although  small  in  size  it  has  a  large  range  oi 
power,  the  one  illustrate<l  herewith  being  rated  at  1X5  ii.  p.  At 
the  ]>resent  time,  however,  the  commercial  si/.<.s  range  only  from 
1  to  50  h.  j»..  non-condensing,  but  patterns  ,ntc  being  completed 
to  run  these  sizes  up  to  3(X)  h.  ]». 

The   Construction  of   the   turbine  is   very   simple,    it   c>>«sisting 
of   two   rotors   with  herringbone   teeth    or   \alue.   the  Citsc  <>1   the 
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the  start.  There  st'i-nis  to  be  little  doubt  but  that  the  iourual  turbine  and  the  two  heads  which  hold  the  nttors.  'ihe  \anes 
with  the  mirror  tiiiish  but  cont.iiniug  the  high  and  low  spot>  will  of  the  rofrs  :ijfC  cut  from  a  solid  cylindrical  jtieee  of  >.teel 
not  lubricate  as  well  at  the  start  ;is  wcnibl  a  perfect  cylinder  with       with    a    siHH-ial    tool,    which    does   away    with    all    inserte<l    vanes. 


a   grained   surf.ice. 

The  ;iccomiian\  ing  tables  show  the  time  and  liorseiiower  re- 
<|uired  for  grindiii.g  the  iourn.ils  and  w  lied  tits  of  seven  dit'ferent 
axles  which  have  the  reduction  of  diameter  given.  Ihe  letters 
refer  to  the  two  lillets.  the  journal  and  the  wheel  tit  in  order. 

.Since  the  ileiiioiist ration  from  which  these  dat.i  wi-re  m.ide 
there  has  been  ;i  coiisiibrable  reduction  in  the  time  reiiuired   for 


The  steam  is  upplied  :it  the  center  of  the  rotors  at  the  apex  of 
the  \at1es.  being  (lelUcted  so  as  to  strike  the  va»ies  in  the  angle. 
The  steam  is  p<tckete(l  bitween  the  vanes  an<I  casing,  iind  as  it 
exp;mds.  it  drives  the  rotors.  The  force  ni  the  steam  jet  tends  to 
give  a<lditional  ])ower  and  on  that  .account  tlu.-  buibU-rs  vail  it  a 
"reaction  and  expansion  turbiiu."  However,  no  special  iirovisinn 
is  made  to  increase  the  \elocit\-  of  ihe  jet. 
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grinding  and  the  iiianuf.iciurers  tiow   state  that  an  average  pro-  The   maintenance  of  the   whole   onttlt  is    slight,   as  the   steam 

<luction  of  three  complete  axles  per  hour  can  be  guaranteed  with       forms    an    elastic    cushion    betweeJi    the    vanes,    which    tends    to 
thi.s  machine.  decrease    the    wear.      The    leakage    will    be    small    between    the 
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vanes,  as  the  difference  in  pressure  between  them  is  small.  The 
rotor  bearings,  being  in  the  heads  of  the  turbine,  will  need  no 
extensive  packing,  as  they  are  surrounded  with  the  exhaust 
steam.  The  lubricating  system  of  the  bearings  is  so  designed 
that  each  bearing  acts  as  an  individual  oil  pump,  circulating  the 
oil  through  tiie  bearing  between  the  shaft  and  the  bushing  with 


COAL  PUSHER  FOR  TENDERS 
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Spiro  Steam  Turbine,  Rated  at  135  H.   P. 


a  positive  pressure.    In  this  way  an  oil  1dm  is  maintained  as  long 
as  there  is  any  oil  in  the  reservoirs.  '.      ,'.-■' 

Tests  which  have  been  niatle  en  this  type  of  turbine  show  that 
with  an  initial  pressure  of  101.5  lbs.,  25.3  h.  p.  was  obtained  at 
a  speed  of  2,450  r.  p.  m.  The  water  used  per  brake  horse  power 
was  53.2  lbs.  Another  test,  at  an  initial  pressure  of  115  lbs., 
showed  151  h.  p.  at  a  speed  of  2,710  r.  p.  m.,  with  a  water  con- 
sumption of  31.8  lbs.  per  brake  horse  jiower.  Both  of  these  tests 
were  made  non-condensing.    The  special  uses  for  this  turbine  are 


A  considerable  number  of  recently-built  locomotives  have  been 
fitted  with  a  mechanical  arrangement  for  making  the  fuel  supply 
more  convenient  for  the  fireman,  as  well  as  mixing  the  slack, 
which  normally  ccllects  in  the  coal  space  of  the  tenders,  with 
the  fresh  fuel.  An  outline  drawing  of  this  arrangement  as 
applied  to  a  Great  Northern  tender  was  given  on  page  427  of  the 
November,  1911,  issue  of  the  .Inicrican  liugiiiccr  &  Railroad 
Journal,  and  a  more  detailed  illustration  showing  the  dimensions 
and  construction  is  given  herewith.  .-•.;,.■  ..;.■..'.■-  " 

The  coal  pusher  here  shown  is  attached  to  a  tender  which  has 
a  water  capacity  of  8.200  gals,  and  a  coal  capacity  of  15  tons. 
The  construction  is  simple,  consisting  of  a  supplementary  hopper, 
hinged  near  the  bottom  of  the  slope  sheet  and  fitting  very  closely 
into  the  coal  space,  which  is  raised  by  a  piston  in  an  11  in. 
ilianietcr  cast  steel  cylinder  placed  in  an  inclined  position  through 
tlie  water  space.  The  steam  supply  is  carried  through  a  1J4  •"• 
pipe  with  a  valve  on  the  boiler  head.  The  piston  is  provided 
with  two  small  rings  and  there  is  a  heavy  coil  spring  placed 
around  the  piston  rod  above  it  to  relieve  the  shock  when  it 
reaches  the  top  of  its  stroke.  The  exhaust  is  provided  for  by  a 
separate  passage  in  the  cylinder,  tlie  port  being  opened  when  the 
jiiston  reaches  nearly  the  top  of  the  stroke,  at  which  time  all  of 
the  coal  in  the  tender  will  be  thrown  forward,  where  it  can  be 
easily  reached  by  the  tireman.  The  liopper  is  made  of  ^  in. 
plate,  stiffened  and  braced  by  angle  irons  and  fits  very  closely 
into  the  coal  space  and  practically  does  not  reduce  the  carrying 
capacity  of  the  tender  at  all.  Wooden  blocks  are  provided  for 
taking  up  any  wear  on  the  sides  or  bottom,  due  to.  the  operation 
of  the  apparatus.  This  coal  pusher  has  been  designed  and  is 
built  by  the  Ryan-Johnson   Company,    1747   Railway   Exchange, 


Ryan-Johnson   Mechanical   Coal   Passer  on   Large  Tender. 


the  driving  of  fans  and  other  similar  machinery,  for  the  larger 
sizes;  and  the  operation  of  small  hand  drilling  machines  for  the 
smaller  sizes.  The  great  power  that  is  obtained  from  such  a 
small  machine  is  the  chief  advantage  of  this  turbine. 


Plans  have  been  made  by  the  Southern  Pacific  for  the  electrifi- 
cation of  one  of  its  lines  into  Portland,  Ore.,  as  far  south  as 
McMinnville.  at  an  estimated  cost  of  $1,600,000. 


Chicago,  111.,  and  is  in  use  on  the  following  railways:  Great 
Northern.  Chicago,  Burlington  &  Quincy;  Santa  Fe,  Chicago  & 
North  Western,  Baltimore  &  Ohio,  Duluth,  Missabe  &  Northern 
and  El  Paso  &  South  Western. 


The  accident  bulletin  for  July,  August  and  September,  1911, 
shows  that  201  persons  were  killed  in  train  accidents  and  4,283 
were  injured.  .  ... 


General  News  Section 


The  engine  liouse  of  the  ^Missouri,  Kansas  &  Texas  at  Hills- 
boro,  Tex.,  was  destroyed  by  fire  on  February  10. 

The  repair  and  machine  shops  of  the  Chicago,  Burlington  & 
Quincy  at  Creston,  la.,  were  destroyed  by  fire  early  in  February. 

The  Pere  Marquette  has  reduced  the  working  time  in  its  shops 
at  St.  Thomas,  Saginaw,  Grand  Rapids  and  Ionia  from  six 
9-hour  days  a  week  to  five  8-hour  days  a  week,:  ;:■     _ 

J.  VV.  Cline,  president  of  the  International  Association  of 
Blacksmiths  and  Helpers,  estimates  that  the  strike  last  autumn 
on  the  Harriman  Lines,  exclusive  of  the  Illinois  Central,  cost  the 
men  who  struck  about  $9,000,000  in  wages. '-■-;" .:;','   'V:.  :•','.  .• 

The  Pennsylvania  Railroad  has  recently  granted  the  Penn- 
sylvania State  College  the  use  of  its  old  dynamometer  car.  This 
car  was  used  by  the  Pennsylvania  in  establishing  the  tonnage 
ratings  before  it  received  its  present  dynamometer  car;  it 
originally  cost  $30,000.  :.  .;■,:  :      :>'..:-:'  ;^:.r 

A  report  issued  by  the  Atchison,  Topeka  &  Santa  Fe,  shows 
that  in  the  six  months  ending  January  31,  1912,  during  which 
the  officers  of  the  road  have  been  conducting  an  active  safety 
campaign,  there  were  36  emploj'ees  killed  and  3,608  injured,  a 
decrease  of  ten  killed  and  447  injured,  as  compared  with  the 
corresponding  period  of  the  previous  year. 

A  report  compiled  by  the  pension  department  of  the  Chicago, 
Rock  Island  &  Pacific  shows  that  $65,000  has  been  paid  to  em- 
ployees in  pensions  since  the  pension  system  was  established 
January  1,  1910.  During  this  time  132  employees  have  been 
placed  on  the  pension  roll  and  of  that  number  16  have  died.  The 
ages  of  the  pensioners  range  from  54  to  73  years.      .''  •  ;  it    •     :  i: 

The  McGraw-Hill  Book  Company,  New  York,  now  has  the  ex- 
clusive sales  agency  for  the  technical  books  of  the  American  En- 
gineer, the  Railzivy  Age  Gazette,  and  The  Signal  Engineer.  This 
makes  the  McGraw-Hill  Book  Company  publishers  and  dis- 
tributors of  books  for  the  three  journals,  but  >t  does  not  affect 
the  publication  of  the  papers  themselves  in  any  way. 

The  Atchison.  Topeka  &  Santa  Fe  has  made  a  change  in  its 
pension  rules  so  that  an  employee  who  has  been  continuously 
in  the  service  of  the  company  for  15  years  or  more  may  receive 
a  pension,  if  permanently  incapacitated,  without  the  necessity 
for  showing  that  the  disability  was  caused  by  employment  in 
the  service  of  the  company,  provided  it  has  not  been  due  to 
misconduct.    ■    •"■•;:  v'^..,:,:: '.,,'-•::■  iV/,  '.''  vv-,  /:■..■'■:'.   '-  ■ ; v r-;':' ''■•  '-v 

The  Central  of  Georgia  has  established  an  educational  bureau 
for  the  benefit  of  its  employees,  which  is  to  be  identical  with 
that  on  the  Union  Pacific  and  the  Illinois  Central.  D.  C.  Boy, 
a  special  representative  of  the  educational  system  now  in  vogue 
on  these  roads  mapped  out  the  preliminary  work  incident  to  the 
organization  of  this  new  department,  and  will  for  the  present 
have  charge  of  the  work  on  the  Central  of  Georgia. 

The  committtee  of  the  postoffice  department  and  that  of  the 
mechanical  officers  of  the  railways  having  in  charge  the  prepara- 
tion of  a  uniform  specification  for  steel  postal  cars,  met  in  Wash- 
ington, February  23.  After  a  brief  discussion  the  specification 
as  previously  prepared  and  printed  in  circular  No.  26  of  the 
Special  Committee  on  Relations  of  Railway  Operation  to  Legisla- 
tion dated  Chicago,  November  16,  1911,  was  agreed  to  with  some 
slight  modifications. 

The  central  safety  committee  of  the  Baltimore  &  Ohio  is  mak- 
ing a  trip  over  the  western  lines  of  the  system  for  the  purpose 
of  meeting  the  division  safety  committees  and  addressing  meet- 
ings of  employees  on  the  importance  of  promoting  safety  in 
railway  operation.     The   addresses  are  being   made  by   C.   W. 


Egan,  chief  claim  agent,  and  W.  L.  Robinson,  special  inspector  .^ 
of    the    motive    power    department ;    and    are    accompanied    by   • 
stereopticon   pictures,   illustrating  conditions   which   often   result   '; 
in  accidents.  •  ■;/  •■■:,-.:..      7    ./.....■.,   .,   ..--^ 

A  connnittee  composed  of  thirteen  general  managers  and  vice-  v.. 
presidents  has  been  appointed  by  the  eastern  railways  to  meet   ., 
the  representatives  of  the  Brotherhood  of  Locomotive  Engineers  :,: 
to  discuss  the  requests  for  higher  wages.     This  united  method  h 
of  meeting  the  situation  is  an  important  step ;  heretofore  there 
has  been  no  concerted  action  on  the  part  of  the  eastern  railways  .  , 
in  meeting  these  labor  problems.    This  lack  of  unity  was  severely    . 
felt  in  the  adjustment  of  the  wages  of  the  conductors  and  train-   ; 
men  in  1910  where  there  was  a  wide  difference  of  wages  between  ,: 
the  different  roads  which  was  highly  unsatisfactory  to  the  roads    v. 
paying   the   minimum    rate.     The  committee   has   called   on   the 
roads  concerned  to  prepare  figures  showing  what  would  be  the 
results  of  putting  the  proposed  scale  in  effect.     Roughly,   it   is  ')■ 
estimated   that  the   aggregate   increase   would   be   $10,000,000  a 
year.     The  percentages  of  increase  vary  from  15  to  50  per  cent.    ■• 
in  different  classes  of  work.    The  meeting  will  take  place  in  New   ': 
York,  March  14.  '  ••^-'  '■'■'''.■' 


BALDWIN  LOCOMOTIVE  WORKS  LOYAL  LEGION.  .       ,. 

The    Baldwi;i    Locomotive   Works.    Pliiladelphia,    Pa.,    has   in- .:';  .• 
stituted  the   B.  L.   W.  Loyal   Legion  as  a  form  of  recognition  ;  • 
of  the  loyal  and  faithful  service  of  all  its  employees  who  con-  -.^■■ 
tinned  in  the  active  service  of  the  company  during  the  strike  {;• 
last  June   in   spite  of  the   extreme   pressure  that  ;V-: 
was  brought  to  bear  to  make  them  become  dis- 
loyal,   including    intimidation    and    personal    vio-  _  • 
lence.    Each  member  has  been  given  a  solid  gold    , 
button    containing   in    the    outer    rim   the   words'. 

"B.  L.  W,  Loyal  Leg>on,"  and  in  the  center,  in  '.'■.. 

gold  figures  on  black  enamel,"^the  number  of  years  ,  ■ 
of  faithful  service  rendered  by  the  recipient.     The  accompanying^*^.; 
illustration  shows  this  button,  actual  size.     These  tokens  of  ap-  ■[■■■' 
preciation  and  good  will  by  the  employer  have  been  highly  ap-  v;, 
preciated  by  those  entitled  to  them  and  have  served  to  create  a  1 
certain  rank,  based  upon  loyalty  and  service.     The  numbers  are    : 
to  be  changed  each  year,  as  the  center  of  the  button  is  remov-  l 
able.     The  total  force  at  work  on  February  13,   1912,  was  8,543  -  : 
men,  and  the  number   enrolled   in  the   legion   was  3,562,   or  42  ;? 
per   cent,    of   the    total    force.      This    enrollment    includes    com- 
mercial and  engineering  officers  and  the  technical  staff,  as  well  as  " 
the  workmen   employed   in  the   shops.     It   comprises  2,055   men    -. 
who  have  served  faithfully  and  continuously  for  from  one  to  10  ,- 
year;  936  men   from   11   to  20  years;   390  men   from  21  to  30  •: 
years ;  132  men  frjom  31  to  40  years,  and  49  men  from  41  to  50  . . 
years.    There  are  11  men  who  have  been  employed  upwards  of    - 
50  years^  the  senior  in  point  of  employment  being  George  John-  _; 
son,    a   traveling    engineer,    who    has    been    continuously    in    the  % 
service  of  the  company  for  62  years,  and  is  still  at  work.     The  - 
percentage  of  the  members  of  the  legion  to  the  total  number  of  ^  • 
employees  is,  of  course,   subject  to   fluctuation,  as  the   working  :■  : 
force  is  continually  changing.     Men  who  enter  the  service  of  the    / 
company  in  the  future  will  not  be  eligible  to  the  legion  unless  a    \ 
similar  emergency  should  test  their  faithfulness  and  lojalty.  ,• 


RESTORATION  OF  M.  C.  B.  DEFECT  CARDS. 

A    strong    effort    is    l)eing    made    by    transportation    officerjj ' 
throughout    the    country    to    bring    about    a    restoration    of   the: 
practice  of  applying  M.   C.   B.   defect  cards   at  the  time  of  the  '. 
interchange  of  cars.    .\t  a  meeting  of  the  executive  committee  of  : 
the  Chief  Interchange  Inspectors'  and  Car  Foremen's  Association 


•rr'^'r,ifrj-f,  'j;'7^:'.'7~rMr»^;'7~Tm:y; 
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\;iiu-*.  a>  til"'  iliHirnut.'  in  ini  >>iir(.-  lutwcoii  iluin  i-~  >m;ill.  I  lu' 
r«'t'ir  l)i;iriiiy>.  lniiiL;  in  llir  lu;i(l>  <'i'  tin-  luilmu-.  will  lui'l  u<< 
i-xti-ii-ixi'  iiiirkiiiL!.  .•i.>  tlu\  ;n\-  Mirri 'inulid  with  ilii'  I'xli.iiist 
str.iin.  .  Tlu-  hilii'ii-.itin'^  -\-tnn  d'  i!ii-  ln-;iriiii;>  i--  mi  <lrMi:"i<l 
tlial  I. nil  liiariii'^  nci.-  ii>  an  inili\  wliial  iil  ]iuin|i,  i-imilaliiiu  tlk' 
I'il  tlirou.^'ii  till'   liiariu^   litiwua   ilu    vhai'l   ami   ilu-  iin>Iiini^    witii 
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a  ]i'>-iliw  |pi\»-in>-.      In  tin--  w.;\   an  nil   lilni  i>  niaintainvil  a-  !.  if. 
a>  tlii-r*.-  is  anv  i.i!  in  tlu'  ri-(.r\  ■  iii>. 


COAl.  PI  SllHK  1  OK  J  KNDHRS 

\  f.  Mi-iiK  ralili'  nunilK-f  I'l'  ri-,-(.ntl> -Imilt  !>  k-.  mi.  ti\  fs  Itavc  liccn 
tiitid  with  ;i  nu-ilianif.-il  arran^i nuni  I'T  niakini;  tlii'  fuel  sniiply 
II!.  Ill-  i.  in\  I  niini  \<>v  tin.'  iirrinan.  a-  w  rll  a>  niixini;  the  .-laok. 
,wliii-h  n.irniall\  >-.  IKtts  in  ilic  fnal  >]>ai.T  .if  thr  tiiiilcrs,  uitli 
ilif  irr^h  Inrl.  An  ..ntlini  draw  ini.;  i>i  this  arrantitMmiit  as 
a]i|ilii<l  f"  a  ( iViat  Xi.nlurn  tiiidiT  wa>  L:i\in  .m  jiajif  4J7  i>f  the 
X.'vi'niluT.  I'Ml.  i--no  ..f  tin-  ./';;/.■ /,.;;;  /:/(-//;r,-)-  i'-  Juiiii-'Hul 
J''urthil.  and  a  mMfi'  cKtaiK-d  illn^trati' .n  >h..winL;  the  diiHLii>iiiiis 
and  ^•<.n■^ll■n(.■ti.  .n  i-  uivin   lurcwitli.  .  .  • 

I  ill-  i""al  im-lur  lure  >!i..wn  i>  atta>lir<l  tM  a  teiidtf  whieli  has 
a  wati,!"  eapai'it)  '-f  .'^.JdO  u:al~.  and  a  r.  .al  ra]iaiit\  ><i  15  ti>ns. 
I  he  e.  .n-wneii.  .n  i^  ~iniiile.  v-..n>i>liny  "i  a  sn|i]ilenie;Uar\  h.'iiper. 
iiinyed  mar  the  h.atiMn  ..f  ihr  ^j.  pe  >Iieit  and  tittiiii;  \er\  elcsely 
ini"  till'  v'i'al  spaee.  whiiMi  i-  raiMi!  hv  a  jii^t'iii  in  an  11  in. 
dianul(.r  i-a^i  >ti.<.-l  e>lin.li-r  ]ilaiTd  in  an  ineliiu-d  |i.  ..•-iii' .u  thr<:)ii.t;h 
the  water  v)iaei'.  I  he  strain  snjiple  i-  earrird  ilir..u|L:ii  a  I-.;  in. 
]iipi  wiili  a  \al\i'  <iii  the  hnili-r  he;id.  liie  piston  is  pr.ixided 
wiiii  tW"  ^inall  liiiL:^  and  there  i-.  a  lua\.\  e'iil  sprin.i;  plaeed 
ari.iMid  till-  pi^t.'ii  r.  Ill  al"i\e  it  t"  ri-lii-\e  thr  -Ii.  .ek  when  it 
reai'lie-  thr  t"|i  ■•!  it<  ~iri>ke.  I  lu'  t\iian~t  is  i>r<>vided  fipr  hy  a 
-t-paraii-  iias-a.m.-  in  tlu  exIiiuKr.  the  li'.rt  ln-iii;^  i>i>eiud  when  the 
p!^t"ii  riaeIu->  iu-arl.\  the  inp  i.f  tlie  sir.ikt,'.  at  whieh  time  all  "i 
llu'   e..al   in   the   iritdir   will   In    tlir.'wn    forward,   \\  lure   it   ean  he 


i'f^ls  whieh  lia\e  heeii  made  ■  n  thi>  l\pe  <<\  turhine  sli.iw  that  vasily    n  aehed    h.\    x\w    lireinan.       I'lu'    hnjiper    is    made    of    "'s    in. 

with  an   initial   )>rrs>iire   <>\    101.5    11.^..  2^.?>  h    i^.   wa^  .>l>taitu-d   at  plate.    >tirfeneil    and    hr.ieed    li\    .mule   ir»in>    and    lits   very   el.'.-ilv 

a  speed  t'f  J.450  r.  ]>.  m        Tlu-  w.ilif  u~i.l   per  hr.ikv  h>.r^e  ]i.  .\\ir  int..   tlu    e.  >al    >pae«-  and   pr.ntie.illy    d.ies   ii..t    n-iliu-e   the  earrviiii.' 

wa>    5.vJ    lh>.       \iiiitlur    ii-i.    at    .in    initial    iin~-uri'    .if    115    Ihs.,  o.-ip;u'it.\    .'f  tlu-   tiiidir   at    all.      \\.».din   hkuk^   arr   provided    f^r 

>h.>w«d  151   li.  |i    .it  .1  ^jieeii  "f  _'.71U  r.  p    in.,  wiili  a   water  e.'n-  t.ikin.s.;  up  any  we.ir  "W  the  side-  m-  h.itti'in.  iliie  t"  the  uperatiim 

.•-iiinpti. '11  "i'  ,>1  ."-^  ]\><.  |ier  hraki'  lii.r-i'  p"W  i  r.      I'.'ilh  ..f  tlu-r  le-i-  "f    the    apiiar.itiis.       Ihi-    e.'.d    ]m>lu  r    has    Ikiu    di-i.yiied    and    i~ 

Were  niad.i'  11..11  e.iiuKnNin^.      The  -peiial  n>^  -  f.^r  tlii-  tiirhiiie  .are  hiiih    hy    tlu-    i\yan- j.  .hn>"ii    (."■ 'nip;iin. .    1747    Railway     I'\oIiaii.i.;i, 
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■;....;•■•  .    ■  Ry.Tn- Johnson    Mechanicnl   Coal   Passer  on   Large  Tender. 

tile   driving   "f    fans   and   "liur   -iniil.ir   tnaehinery.    f. -r  the   lar.uer  Cliie.iv:. ..    111.,    .uid    i-    :ii    u>e    "ii    tlu-    f.  p||.iwin,i;    railw;i\s:    (ire.it 

.-ii!cs.:  and  the  i.pcratiiiji  .  .f   -niall  li.md  <lrilliii.i;  ntaehiiu  s   i.  .r  the  XMrtltern.    (hie.i.i;...    IhnliiiL;!"!!   iK:    (Juiiu->  ;    Santa    I'e.   (.'iiiea;.;' >  <^' 

smaller    sizes.      'I'he    sreat    ii..wi-r    th.at    i-   ..htaiiied    fr.mi    .-iieli    a  Xtirtit   Western.    I'.altinu're  ^K:  Ohi",   huluth,  .Miss.'ihe  i\;   XoftluTii 

small  macIiiiK-  \>  the  eliiei  ,id\aiit.iL;e  .'f  llii>  tiirhine.  ami  V\  i'as. >  kV  .^mitii  Western. 

I'j.in-  h.i\  e  heel)  itiaile  h>    the  .'^Mutlurn    I'aeifie  f^r  tlu-  eleeiril'i-  ilu-    aeeiiKnt    hulletin    i.>r    jul.\.    Au.uust    .and    SeiHeinlier.    I'dl. 

cati'iii    .jf   ■■ne    '•{-  it-    line-   int..    I'.'rtlaml.    (  »re..    ;i-    far    S'.uth    .as  -lu'WS  that  idl    per-. .11-    wire   killed    in   tr.ain   aeoident-   and    4._'.'^>> 

MeMiiunille.  ;it  .an  e>iimated  e.ist  i.f  S1.(,(MMKH).  were  injure. 1. 


'  ^/;-  ->■■■.  ;>       :■■  ;'^ 
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TI;i-  I'liuino  Ikhisc  of  tlic   Missouri,   l\:iiis:i>  X:  Texas  at    Ilills- 
,.!•".    I\'\..  ua--  dcstn '>(.•<!  !>>   tire  i>\]   l\-1iinar\    10. 

TIio  roi>air  and  maihiiK-  -liops  d"  llic  t'liicat;i..  I'.iirlini;iciii  & 
Jtiinoy  at  Cr<.->ti>ii.   la.,  wnr  dt^trnycil  liy  fire  Varl\   in   l\I)ruaiy. 

1  111'  IVre  Mari|ikU<.-  lia^  ri<liui<l  ilie  wvirkini;  time  in  its  ~li";)S 
it  St.  'I'lu'nia-.  Sauinaw.  (iraml  Kapids  anil  !•  iiia  I'r'ini  si.K 
'  Iionr  da\s  a   ueik  In  lue  S  liuur  da\s  a   week. 

j.  W.  (line,  presidiMit  ci  the  Internationa!  .\--'",-iati"n  "t' 
ijlaek.MnilJis  and  llelper-.  estiinatis  that  liie  strike  la-t  antnnin 
-11  the  llarriinan  Line-.  e\elnsi\e  ■  i'  tiie  Illinois  t'uural.  e<'St  the 
Mien   who  struck  ahoiii  .S'^JHKMKK)  in    wa.^e'^.' 

The  l*oniis>  Ivania  Kailri.id  has  reienlly  granted  the  Penn- 
sylvania State  College  the  use  of  it-  "M  d>iianii  mieter  ear.  This 
car  was  used  1>\-  the  I'ennsyK  ania  in  e>ialili--hin!L;  the  liinna;.^e 
r.iiinuss  hei'iire  it  rteeixed  its  iiriseiil  <1)  iianionu'ter  car;  it 
..rii-inally  cost  $3().(XX).  ..    ,        ,    , 

A  rt'itort  is.sued  hy  the  \tclii-"n.  ro|)eka  &  Santa  Fc.  shows 
that  in  the  six  nicMiths  eiidiii!.:  January  M.  VH2.  durini;  which 
the  orticers  "f  the  road  ]ia\e  heen  cou'luctiiii;  an  acti\e  sal'ety 
ranipaiun,  ilure  weri.'  .V)  (.miiloue-  kilKd  and  .\(i()S  injured,  a 
<lecrea--e  of  ten  kilK<l  and  447  iniin\d.  a>  coi)i|iai"ed  witli  the 
corresixindiiiij  period  i.f  the  |ire\ii>iis  v<.ar. 

A  report  compiled  li>  the  pension  'le]iarlnun!  •<{.  tin.'  I  liica'^". 
ki.ck  island  &  Pacific  >h(>\\s  that  S<)5.0(X)  has  heen  jiaid  to  em- 
jiloyecs  in  jieiisions  since  the  ])vnsi<in  system  was  esiaMisiied 
January  1,  P'lO.  Ihiriu).;  this  time  132  emjiloycis  lia\e  heen 
place<l  on  the  pension  roll  and  nf  that  nmnlior  \(>  have  ilied.  The 
aL;es  iif  the  pei)>ii  mers  raii^e  frum  54  to  73  years.  ^    . 

The  Mclirau-Ilill  I'.onk  C"ompan>.  Xew  'S'ork.  now  has  tlie  ex- 
ilu>ive  sale-  af.;enc\'  for  the  technical  lio(.)ks  of  the  .Ijiwriciiit  liii- 
.i^iiiri'i-.  the  A'(//7."Ci/y  .l.i;c  (iti'Ctlr.  an<l  Tlir  Sii:iial  liiv^iiit'cr.  This 
makes  the  Mc<iraw  llill  Hook  (,"ompan\  pnhlishers  ami  dis- 
trilmtors  of  hooks  for  the  three  jnurnals.  hiil  it  does  iiot  attect 
tln'  iittlilication  of  the  jiapers  them-eUes   in  an_\    way. 

I  he  .\tchison.  I  opeka  (S:  Santa  IV  has  made  a  change  in  its 
jiensicin  rnle>  >o  that  an  emploxee  who  has  I)een  coutinu'iuslv 
in  the  -ervice  of  the  company  for  15  year-  or  mdie  ma>  recei\e 
a  pension,  if  permanently  incapacitated,  without  the  necessity 
for  -lii>wiii.i;c  that  the  disaliility  was  cau-ed  1>\  empl  lyinent  in 
the  service  of  the  company,  provided  it  has  nut  heen  due  to 
nii-ci'iiduct.  ;  ^  ■  *  ■     .     .       ,. 

rile  I'eiitral  "f  (ieortiia  h;is  e>t;d>lished  an  i-ducatioual  Itureau 
for  the  heiieiit  of  its  employees,  which  is  to  he  identical  with 
that  on  the  rninu  Pacific  and  the  Illinois  Central.  I).  C.  l{o\. 
a  spv^-j.il  reiire-entati\  e  <>\  tlu-  educatioii.'il  s\stem  now  in  xoijue 
"11  these  ro.ads  mapped  out  the  preliminary  umk  incideiit  to  tlie 
"r.uaiii/ation  nf  this  new  department.  ;ind  will  for  the  pre>ent 
have  chari.;e  of  the  wurk  on  the  Central  ><i  (ic'irsia. 

The  C  mmitttei'  "f  iJu-  pusidlVice  rkpartmeiit  and  th.it  of  the 
iiuch.iiiical  officers  cf  tlu-  r.ii1w;iy>  haviiiL;  in  charvie  the  prepara- 
tion of  ;i  uniform  spi'citicatiou  for  steel  postal  cars,  met  in  Wash- 
iiiiitou.  l-\-liru.ir\  2.^.  .\fter  a  brief  discussion  the  s|)ecitic.iti"n 
as  previou-Iy  prepared  .iiid  printed  in  circiil.ar  X".  i(>  of  the 
Special  t'ommiltee  on  Relation-  i>\  RaiKvax  (  linratii'ii  t"  l.esiisla- 
tion  dated  Chic.igo.  Xoxemher  1(>.  I'dl.  \\a-  agreed  lc«  with  some 
slight  ni'iiliticruions. 

Tile  central  safety  cinumillee  of  the  ilallinn're  i*v  (  Uiio  is  niak- 
iim  a  trip  o\er  the  wi.-ti'ri)  lines  df  the  -ysteiu  f"r  the  imrpose 
of  mcetintr  the  «iivi>ion  safety  committee.-;  and  .iddres-inu  iiieet- 
ini;s  of  employees  on  the  importance  of  ]iromofinii  safety  in 
r.iilway    opimtii'ii.       Ilie    .'nldiesse-    .are    heiiiL;    ni.ide    hy    C.    \\ . 


lvL;an.  chief  claim  aijent.  and  \\\  I..  Rohiiisotl.  special  inspector 
of  iIk'  motive !  power  de]i;irtment  :  ami  are  acc'«iniianie<l  by 
>tere"pt icon    pictures.    illn-ir.iiijiL;    >"ndili"ii-    which    "ften    result 

in  accident*;    ,,  .,'..;. 

.\  committee  coni|rosed Df  thirteen  general  nianasiers  and  vicc- 
presiileius  has  Ite-en  appointed  1>\  tlie  easiem  railway.*  to  meet 
the  rei)reseiitatives  of  the  l!rotherhi>.Ml  .if  [.oevmiotive  KiiRinccrs  . 
to  discuss  the  requests  fur  higher  wages.  Tliis  united  method 
of  nteoting  tile  sitnatinn  i-  an  important  step;  liervtofon-  there 
lia>  Keen  no  concerted  actinu  mi  the  part  of  tlic  eastern  railways 
in  melting  these  lalmr  prulilenis.  This  kick  <if  luiitv  was  severely 
felt  in  the  .idjustmeiit  <if  the  wages  of  the  C'iniluctor>  and  tr.iin- 
nun  in  ]')W  win  re  there  was  a  w  ide .ditierence  of  wages  between 
the  diifereiii  road-  which  w.is  liighly  uusatis/aotory  to  the  roads 
paying  the  minimum  r.ite.  The  couimitti.'e  has  calleil  on  the 
roads  Concerned  t.>  prepare  figures  sliowing  what  wmild  be  the 
Results  of  jiiittiiig  the  priipii.-ed  scale  in  ett'ect.  R. mghly.  it  is 
esthiiaied  th.u  the  aggregate  incre.-ise  would  he  $1(>.(M)(t.<XI(.^  a 
\e;ir.  Tlie  pirceiitages  of  incn.ise  vary  from  15  to  50  per  cent.. 
in  different  cl.i--es  of  work,  liii'  nu-etiug  will  take  plaee  in  Xew 
^i.rk.  March  14.  .'    ;     ■.■^^'    .■-■  ■' '  •.-     - 

BAIJnvrN  LOCOMOTIVF.  WORKS  LOVAL  LWHON. 

The  iJ.ildwin  l.ocoiiiiiliw  W-irks.  I'hiladelphivt,  Pa.,  lias  in- 
-titute<l  the  !>,  t-  \\ .  l.ov.il  l.igion  as  a  form  oi  recognition 
of  thi-  loy.d  rmd  faithful  -^rvic^-  of  all  it>  enij)!o>ees  who  con- 
tinued in  the  active  -er\  ice  of  the  conip:in\'  during  the  strike 
la-t  June  in  spite  of  the  exirenie  jn-essnre  that 
wjis  hpiught  to  liear  to  make  them  beCohie  di.s- 
loyal.  inchnling  intimidation  an<l  per-inal  vio- 
lence. I  acli  member  has  been  given  a  -olid  gold 
button  ciint.iining  in  tlu'  ontt-r  rim  the  words 
"li;  L.  \\  .  I.oy.d  I.egiiin,"  and  in  the  center,  in. 
goM  iigures  on  Idack  enamel,  tlie  nnniber  of  years 
of  faithinl  service  rendered  by  the  reciiiient.  Ihe  accompanying 
illustration  shows  this  Iiuttini.  actual  si/e.  Thi-sc  tokens  of  ap- 
l»reciation  and  jj'nd  will  li\  the  employer  liave  been  highly  aii- 
preciated  by  tho-e  entitled  to  them  and  have  >erved  to  create  a 
cert.iin  rank  based  uiioii  loyalty  and  service.  The  nunibers  are 
to  he  changed  each  \ear.- ;is  the  center  f»L  the  Initton  is  remov- 
able. The  total  force  at  work  on  I'ebruary  ]^.  I'di.  was  S.54.^ 
men.  and  the  nuuiber  eiinilled  in  the  legion  w.ts  3,5fi2,  or  42 
per  cent,  of  the  total  fi.rce.  Thi-  i^iriillment  includes  eoin- 
merci.il  and  cnsiiK'cring  officers  and  the  technical  staff,  as  Well  as 
the  workmen  enn)loye<l  in  the  sh<^ps.  It  compri-es  2.055  men 
whi'  have  served  f.iithfuUx  an<l  continu. 'U-lv  f.ir  frmn  one  to  10 
\ear:  93(»  men  from  11  to  20  \ears;  .VO  men  fr-'Ui  21  to  30 
years:  132  nun  fn  in  31  ti.  40  years,  and  44  men  from  41  to  50 
years.  Tlure  are  11  nun  wlio  have  been  employed  upwards  of 
50  years,  the  -enior  in  pi.int  <>i  employment  being  ( ieorge  John- 
son, a  tniveling  engineer,  w  h' ■  h;i>  been  ciittiuu' iti-ly  in  the 
Service  of  the  coinjianv  fur  (>2  years,  and  is  -till  at  Work.  The 
percentage  ..I  the  nieiiiber-  lo"  the  legion  tn  the  total  muiiber  of 
employee-  is.  of  cour-c.  -ub.iect  to  llnetu.'itioii.  a>  the workhig 
force  is  continuallx  changiuy.  Men  who  enter  the  serviee  of  the 
cmnpany  in  the  future  will  i:..t  be  eligible  to  the  legion  ttnloss  a 
simil.ir  eiuergencv    -honhl  te-i   their  f.iitliftdiK-.-  and  l.ivaltv. 


RHSTOKATION  t)l    M.  C.  1{.  DKFKCT  CARDS. 

.V'  stn.Mig  etTort  i-  being  made  l)y  iransporiaii. .n  ofticers 
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in  Chicago  on  February  10,  recommendations  to  the  arbitration 
committee  of  the  Master  Car  Builders'  Association  with  respect 
to  changes  in  the  Master  Car  Builders'  code  of  interchange 
rules  were  agreed  upon,  and  in  addition  resolutions  were  passed 
heartily  endorsing  the  undertaking  of  the  American  Association 
of  Railroad  Superintendents,  working  in  conjunction  with  the 
Master  Car  Builders'  Association  and  the  Association  of  Trans- 
portation and  Car  Accounting  Officers,  to  restore  the  M.  C.  B. 
rules.  •:.  :•'■  .',.  ■  ■:  .\-'r'[ ''■'■'  ^t' ."'^: '':•:../  '■:■  ■"••.■,' '•.•^>i;■,■■^i•■" '."•:'>.  '■ 

The  resolutions  declare  that  the  Master  Car  Builders'  code 
represents  a  signed  and  binding  contract  entered  into  by  the 
executive  officers,  and  that  the  practice  of  applying  M.  C.  B. 
defect  cards  at  the  time  of  interchange  in  accordance  with  M. 
C.  B.  rules  is  entirely  practicable ;  and  pledge  the  utmost  support 
of  the  committee  to  the  end  that  the  M.  C.  B.  code  shall  be 
restored  at  all  interchange  points.  It  was  ordered  that  a  copy 
of  the  resolutions  be  sent  to  each  member  of  the  association, 
''that  their  hearty  co-operation  may  be  secured  in  bringing  about 
this  much  needed  reform  effective  if  possible  on  April  1,  1912, 
the  date  the  carding  practice  becomes  effective  in  Chicago  and 
other  important  interchange  centers." 

The  American  Association  of  Railroad  Superintendents  through 
President  E.  H.  DeGroot,  Jr.,  has  called  a  special  meeting  for 
the  purpose  of  aiding  in  the  restoration  of  the  carding  practice 
at  as  many  interchange  points  throughout  the  United  States  as 
possible,  effective  on  April  1,  at  the  time  the  practice  of  carding 
cars  in  interchange  will  be  instituted  within  the  entire  Chicago 
switching  district.  It  is  understood  that  many  railway  officers 
are  desirous  of  having  the  plan  adopted. 


MEETINGS    AND     CONVENTIONS 

New  York  Railroad  Club. — Electric  welding  was  the  subject 
of  an  excellent  paper  by  O.  S.  Beyer,  Jr.,  presented  at  the  Feb- 
ruary meeting.  The  paper  was  well  illustrated  and  covered 
practically  the  same  ground  as  the  article  by  the  same  author 
which  appeared  on  page  57  of  the  February  issue  of  this  journal. 

',':  International  Safety  Congress, — The  honorary  committee 
which  win  represent  the  United  States  at  the  International  Safety 
Congress  in  Milan,  Italy,  May  27-31,  will  be  composed  of  James 
McCrea,  president  of  the  Pennsylvania  Railroad ;  E.  A.  S.  Clarke, 
George  B.  Cortelyou,  Philip  T.  Dodge,  S.  C.  Dunham,  Elbert  H. 
Gary,  chairman  of  the  finance  committee  of  the  United  States 
Steel  Corporation ;  John  Hayes  Hammond,  A.  Barton  Hepburn, 
Scth  Lo\y,  Charles  Nagel  and  James  Speyer.  Representatives  of 
38  various  industries  and  other  interests  will  serve  on  the  national 
committee. 

American  Society  for  Testing  Materials. — The  committees 
of  the  society  will  report  on  the  following  subjects  at  the  next 
convention  which  will  be  held  in  New  York,  March  28-29:  Mag- 
netic Testing  of  Iron  and  Steel,  Tempering  and  Testing  of  Steel 
Springs  and  Standard  Specifications  for  Spring  Steel,  Hardness 
Tests,  Standard  Specifications  for  Coal,  Standard  Specifications 
for   Steel   Standard   Specifications   for   Wrought   Iron,   Standard 


Specifications  for  Cast  Iron  and  Finished  Castings,  Standard 
Specifications  for  Cement,  Standard  Tests  for  Lubricants,  and 
Standard  Methods  of  Testing. 

New  England  Railroad  Club. — At  the  January  meeting  J.  M. 
Fitzgerald,  engineer  maintenance  of  signals,  New  York  Central 
and  Hudson  River,  presented  a  paper  on  railway  signaling.  It 
consisted  largely  of  a  description  of  the  latest  general  practice  in 
signaling  and  pointed  out  the  changes  which  are  constantly  being 
made  toward  greater  uniformity  throughout  the  whole  country. 
He  divided  his  subject  into  two  parts,  interlocking  and  block  sig- 
naling, and  discussed  each  separately,  although  it  was  stated  that, 
with  the  extensive  intsallation  of  track  circuit  control  now  being 
generally  used,  the  two  classes  were  gradually  being  combined. 

Canadian  Railzvay  Club. — Locomotive  boilers,  their  develop- 
ment and  troubles,  was  the  subject  of  the  paper  presented  by  J. 
W.  Harkom,  construction  engineer,  Melbourne,  Que.,  at  the  Feb- 
ruary meeting.  The  author  briefly  traced  the  development  of 
locomotive  boilers  from  the  beginning,  pointing  out  the  difficul- 
ties which  had  arisen,  and  how  they  had  been  corrected,  and 
quickly  bringing  his  subject  up  to  present  methods.  Broken  stay- 
bolts,  leaky  tubes  and  other  detail  features  were  discussed  at 
some  length  and  recommendations  were  made  as  to  the  best 
method  of  avoiding  these  troubles.  Mr.  Harkom  advocated 
some  new  features  of  construction,  one  of  the  most  novel  being 
the  use  of  a  steel  casting  covering  the  whole  surface  of  the 
back  head  of  the  firebox  which  requires  staying.  This  cast- 
ing would  include  the  attachment  for  the  stay  rods  and  avoid 
the  double  plate  generally  used.  The  construction  of  Wood's 
boiler  was  briefly  discussed. 

International  Railway  Fuel  Association. — The  fourth  annual 
meeting  of  the  International  Railway  Fuel  Association  will  be 
held  at  the  Hotel  Sherman,  Chicago,  on  May  22-25.  The  pro- 
gram, as  announced,  includes  the  following  papers :  "Standard 
Locomotive  Performance  Sheet,"  by  R.  Collett,  superintendent 
locomotive  fuel  service,  Frisco  Lines ;  "The  Use  of  Anthracite 
for  Locomotive  Fuel,"  by  T.  S.  Lloyd,  formerly  general  superin- 
tendent motive  power  and  equipment  of  the  Delaware,  Lacka- 
wanna &  Western ;  "Drafting  of  Locomotives  to  Obtain 
Maximum  Fuel  Efficiency,"  by  H.  B.  McFarland,  engineer  of 
tests,  Atchison,  Topeka  &  Santa  Fe;  "Proper  Method  of  Firing 
Locomotives"  (illustrated  with  motion  pictures  and  colored 
slides),  by  D.  C.  Buell,  chief  of  the  educational  bureaus.  Union 
Pacific  and  Illinois  Central ;  "Inspection  of  Fuel  from  the  Stand- 
point of  the  Producer  and  Consumer,"  by  J.  E.  Hitt  and  Glenn 
Warner,  representing  the  Burnwell  Coal  Company  and  the  Cin- 
cinnati, Hamilton  &  Dayton  Railway,  respectively ;  special  paper 
by  Prof.  W.  F.  M.  Goss,  University  of  Illinois. 

American  Railway  Tool  Foremen's  Association. — The  an- 
nual convention  of  the  American  Railway  Tool  Foremen's  Asso- 
ciation will  be  held  at  Chicago,  beginning  July  9.  Following  is 
a  list  of  the  committees  and  of  the  topics  which  will  be  dis- 
cussed : 

Standardization  of  Steel  for  Small  Tools.  Henry  Otto 
(A.  T.  &  S.  F.),  chairman;  W.  J.  Eddy  (Erie),  A.  M.  Roberts 


RAILROAD  CLUB  MEETINGS 


Club^. 


NCXT     I 

MutTiwa' 


Title   of    Papeb. 


AUTBOB. 


■■■».■■■' 


Canadian Mar.  12 

Central   Mar.    8 

New  England Mar.  12 

New  York Mar.  IS 

Northern    .Vpr.    6 

Pittsburgh    Mar.  22 

Richmond    Mar.     8 

S'th'n  &  S.  West'n  Mar.  21 

St.  Louis .Apr.  12 

Western    ..,».,  ."A  Mar.  1 8 


SECKETAItY. 


Technical  Education  and  the  Operating 

Department     Prof.    H.    O.    Keay. . . 

Committee  Report  on  M.  C.  B.  Rules  of 

Interchange,     and     Paper     on     Safety 

Appliances  and  Injury  to  Employees.  W.   O.   Thompson.... 

Man   and   the   Railroad Edward   Hungerford. . 

Annual  Electrical  Night W.  J.   Harahan 


AODKESS. 


Jas.    Powell Room   13,  Windsor  Hotel,  Montreal. 


H.   D.  Vought 
Geo.   H.   Frazier. 


M.   C.  B.   Rules  of  Interchange R.   S.  Kleine,  ch'man. 

Mechanical   Stoker    C.  F.   Street 

Has    the    Cast    Iron    Wheel    Reached   Its 

imit  ? 


95  Liberty  St.,  New  York. 

10  Oliver   St.,   Boston,   Mass. 
H.   D.   Vought....  95   Liberty  St..  New  York. 
C.  JL.  Kennedy...  401   Superior  St.,  Duluth,  Minn. 

Union    Station,   Pittsburgh,   Pa. 

C.  &  O.  Ry..  Richmond.  Va.   .. 


J.   B.   Anderson.. 
F.  O.  Robinson.. 


L 
How  an  Engineering  Contractor  Would 

Run  a  Railway A.  P.  Greensfelder. 


A.  J.   Merrill 218  Grant  Bldg..  Atlanta.  Ga. 


B.    W.    Frauenthal  Union   Station,   St.   Louis,   Mo. 
Jos.   W.  Taylor...  390  Old  Colony  Bldg.,  Chicago,  111. 
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(B.  &  L.  E.),  C.  A.  Cook  (C.  I.  &  L.),  J.  Martin  (C.  C.  C.  & 
St.  L.).  and  A.  Sterner  (C.  R.  I.  &  P.).  :::■>.;-  •.":  i: 

Milling    Cutters,    Their    Formation,    Tempering,    Etc.      A.    R. 

J  Davis  (Ga.  Cent.),  chairman;  Gust  Gstoettner  (C.  M.  &  St.  P.), 

AV.  A.  Fairbairn  (N.  Y.  C.  &  H.  R.),  J.  A.  Shaw  (Cent,  of  N.  J.), 

F.  W.  Lugger  (C.  C.  C.  &  St.  L.),  and  A.  W.  Meitz  (P.  M.). 

Care  of  Shop  Tools.     J.  W.  Pike   (C.  R.  I.  &  P.),  chairman; 

•:  II.  I.  Derby   (A.  T.  &  S.  F.),  O.   H.   Dallman   (Pennsylvania), 

V  Thos.  Grant  (D.  &  H.),  E.  R.  Purchase  (B.  &  A.),  and  G.  L. 

:  Linck  (H.  &  T.  C). 

Checking  Systems.     J.  T.  Fuhrman   (G.  N.),  chairman;  J.  B. 
Hasty  (A.  T.  &  S.  F.),  Wm.  Greilich  (C.  H.  &  D.),  H.  E.  Black- 
burn (Erie),  Gilbert  Mitchell  (Erie),  and  F.  Peterson  (C.  &  S.). 
Treating  Steel  in  Electric  Furnaces.    G.  W.  Jack  (I.  C),  chair- 
:  man;  B.  Hendrickson  (C.  &  N.  W.),  J.  C.  Breckenfeld  (St.  L.  & 
:S.  F.),  and  C.  A.  Shaffer  (I.  C).  "':-'^ r;-:'^:::-^:]  ■<''''■  ^-^      ■-:;   V 

Master  Car  and  Locomotive  Painters'  Association. — The  ad- 
r  visory  and  executive  committee  of  the  blaster  Car  and  Locomo- 
tive Painters'  Association  held  its  annual  meeting  in  New  York 

■  City,  February  22,  and  decided  on  the  following  subjects  for  the 
ne.xt  convention,  which  is  to  be  held  at  the  Albany  Hotel,  Denver, 

•  Colo.,  September  10,  11,  12  and  13,  1912:  What  is  the  most 
appropriate  finish  for  the  interior  of  vestibule  ends?  Specifica- 
tions for  standard  paint  materials  for  railway  equipment.  Treat- 
ment and  care  of  steel  passenger  car  roofs.  Modern  method  of 
exterior  passenger  car  painting,  including  primers  and  surfacers. 
Relative  difference  in  cost  of  maintenance  between  steel  and 
wooden  passenger  cars.  The  following  subjects  were  also  chosen 
for  Essays :  Qualifications  of  the  present  day  foreman  painter. 
Finish    and    treatment    of    passenger    car    concrete    floors.    The 

!  following  Queries  were  also  decided  upon  for  discussion :     What 

■  is  the  most  economical  process  for  removing  old  paint  from 
locomotive  jackets?     Would  you  advise  the  use  of  interior  car 

.  renovators,  and  why?     What  are  the  essentials  of  a  protective 

-paint    making    material?     When    natural    finished    ash,    oak    or 

;  mahogany   have   become   stained   or   discolored   by   exposure   to 

.  water  or  the  weather  can  the  stains  be  permanently  bleached  or 

removed  without  scraping  the  wood  and  how  should  it  be  done 

to  obtain  the  best  results.     Would  you  advise  painting  a  wooden 

roof  of  a  freight  car,  considering  its  treatment  after  going  into 

■  service  ? 


Personals 


The  following   list  gir'es   names    of  secretaries,   Hates  of  next  or  regular 
meetings,  and  {'laces  of  meeting  of  mechanical  associations. 

Air  Brake  Association. — F.  M.  Nellis,  S3  State  St.,  Boston,  Mass.  Con- 
vention, May  7-10,  Richmond,  Va. 

American  Railway  Master  Mechanics'  .\ssoc. — J.  W.  Taylor,  Old  Colony- 
building,   Chicago.      Convention,  June   17-19,   -Atlantic  City,   X.   J. 

American  Railway  Tool  Foremen's  Association.— M.  H.  Bray,  N.  Y., 
N.  H.  &  H.,  New  Haven,  Conn.     Convention,  July  9,  Chicago. 

American  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
of  Pennsylvania,  Philadelphia,  Pa.  .\nnual  convention,  March  28-29, 
New  York. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
39th   St.,   New  York. 

Car  Foremen's  Association  of  Chicago. — .Aaron  Kline,  841  North  50th 
Court,  Chicago;  2d  Monday  in  month,  Chicago. 

International  Railway  Fuel  Association. — D.  B.  Sebastian,  La  Salle 
St.   Station,   Chicago.      Convention,   May  22-25,  Chicago. 

International  Railway  General  Foremen's  Association. — L.  H.  Bryan, 
Brown    Marx    building,    Birmingham,    -Ma.      Convention,    July    23-26, 

1912.  ;<:  ' 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,.  Lima,   Ohio.     Convention,   August   IS,   Chicago. 

Master  Boiler  Makers'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New  York.     Convention,   May   14-17,  Pittsburgh,  Pa. 

Master  Car  Builders'  Association. — J.  W.  Taylor,  Old  Colony  building, 
Chicago.     Convention,  June   12-14,  Atlantic  City,  N.  J. 

Master  Car  and  Locomotive  Painters'  Assoc,  of  U.  S.  and  Canada. — A. 
P.  Dane,  B.  &  M.,  Reading,  Mass.  Convention,  September  10-13, 
Denver,    Col. 

Railway  Storekeepers'  -Association. — J.  P.  Murphy,  Box  C,  Collinwood, 
Ohio.     Convention,  May  20-22,  Buffalo,  N.  Y. 

Traveling  Engineers'  Association.- — W.  O.  Thompson,  N.  Y.  C.  &  H.  R., 
East  Buffalo,  N.  Y.,  August,   1912. 


^  J  ;■;;:■•  ■;^^^  :^■ -v;'-i^^::\.  GENERAL.'     ^;_-^/ ^ 

J.  Kyle  has  been  appointed  master  mechanic  of  the  Canadian 
Northern,  with  office  at  Edmonton,  Alberta.  [^ 

G.  H.  Hedge  has  been  appointed  master  mechanic  of  the  Gina-  ;' 
dian  Northern,  with  office  at  Winnipeg,   Man.       r";.-^.'  V:.:.X   ,-■ 

A.  Shields  has  been  appointed  general  master  mechanic  of  /, 
the  Canadian  Northern,  with  office  at  Winnipeg,  Man.         .....  ^^i;: 

Peter  Vosen  has  been  appointed  assistant  master  mechanic  - 
of  the  Wabash  at  Decatur,  111.,  succeeding  E.  O.  Shively,  trans-  ■ 
ferred. 

F.  M.  B.\uMGARDNER  has  been  appointed  master  mechanic  of  ; 
the  Illinois  Central,  with  headquarters  at  Clinton,  III,  succeeding  A; 
L.  E.  Hassman,  resigned.  -    >■  /    ";     .    -  ..      .  ;     -^ 

E.  P.  Hughes  has  been  appointed  traveling  engineer  on  the  -: 
Reid  Newfoundland  Company,  covering  the  territory  between ,/" 
St.  Johns,  N.  B.,  and  Clarenville.  •-.-■'.,'.   -  .      ."    ^  ".  .;■ 

E.  W.  BuRGis,  master  mechanic  of  the  New  Orleans  Southern  ;• 
&  Grand  Isle  at  Algiers,  La.,  has  been  appointed  superintendent,  ;^ 
with  office  at  Algiers,  succeeding  J.  S.  Landry,  deceased. 

A.  G.   Passmore,  division  master  mechanic  of  the   Toledo   &  . 
Ohio    Central,    at    Kenton,    Ohio,    has    been    appointed    division 
master  mechanic,  with  headquarters  at  Bucyrus,  vice  J.  T.  Lus-    . 
combe,  resigned.  ..       ^.v    v.:.   ..;.        ■  ..;  ,    -  .      .   ■..    : 

E.  J.  SearleSj  assistant  to  the  general  superintendent  of  mo-  ;' 
tive  power  of  the  Baltimore  &  Ohio,  has  been  promoted  to  super-  ,'. 
intendent  of  motive  power  at   Pittsburgh,   Pa.,  succeeding   Mr.  ' 
Carroll,  promoted.    ;  '        .''i'-^;.,'^..  ^    .■-•••.."  .••   ■:■ 

J.  T.  LuscoMBE,   division   master  mechanic   of  the   Toledo   & 
Ohio   Central,    at    Bucyrus,     Ohio,   has    been    appointed    master   V 
mechanic  of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  with  •'•' 
office  at  Bellefontaine,  Ohio.  i^  .!  :   ;' V        ^  ^     ^    ^- .^!'  ?•■ '  ^  •'^; 

J.  E.  Gould,  superintendent  of  motive  power  of  the  Norfolk  ,.' 
Southern,  with  office  at  Berkeley,  Va.,  has  also  been  appointed  /■ 
superintendent    of   motive    power    of    the    Raleigh,    Charlotte   & 
Southern,  a  new  line  in  North  Carolina. 

W.  H.    Erskine,    assistant    master    mechanic    of    the    Minne-    . 
apolis  &  St.  Louis,  at  Minneapolis,  Minn.,  has  been  appointed  di- 
vision master  mechanic  with  jurisdiction  over  the   Central   and 
Western   division,  with  headquarters  at  the  Cedar  Lake   shops, ; . 
Minneapolis.        ".■-;;':,;  o-;:;^  {■.;••;:';!     v'v  .'  J -"t^.?  ''.-.>-.  :-;.'^V_"- 

R.  A.  Crofton  has  been  appointed  assistant  general  manager  .. 
in  charge  of  motive  power  of  the  Houston  East  &  West  Texas;  ' 
the  Houston  &  Texas  Central;  the  Texas  &  New  Orleans,  and    ] 
the  Galveston,  Harrisburg  &  San  Antonio,  with  office  at  Hous-'. ' 
ton,  Tex.,  vice  J.  T.  Connor,  granted  leave  of  absence.     .       .  \. 

G.  T.  Hartman,  assistant  superintendent  of  the  Copper  Range, 
at  Houghton,  Mich.,  will  have  jurisdiction  over  the  mechanical 
and  supply  departments,  and  the  present  heads  of  these  depart- 
ments will  report  to  him.  Mr.  Hartman  is  to  continue  to  report 
to  the  general  superintendent,  and  will  devote  his  entire  time  to 
the  above  departments,  relinquishing  his  present  duties  in  train 
and  station  matters,  etc. 

O.   S.  Beyer,  Jr.,  an  inspector  on  the  Erie  Railroad,  and  for-  ■ 
merly  on  the  personal  staff  of  T.  Rumney,  mechanical  superin-  . 
tendent,  has  accepted  a  similar  position  with  Mr.  Rumney  on  the 
Rock   Island  Lines.     Mr.    Beyer  was   graduated   from  the   me- 
chanical   engineering   department   of    Stevens    Institute   in    1907.  •' 
He  was  a  machinist  apprentice  and  draftsman  with  the  E.  W.  '- 
Bliss  Company,  Brooklyn,  N.  Y.,  and  later  was  connected   with 
the   tire   rolling   department   of   the   Midvale    Steel   Company   at 
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.  Nicetown,  Pa.  In  1908  he  went  with  the  Erie  Railroad  at 
Jersey  City  as  a  special  apprentice,  and  a  few  months  later  was 
detailed  for  special  work  in  the  office  of  the  mechanical  super- 
intendent, Mr.  Rumney,  later  receiving  the  title  of  inspector. 
While  at  Philadelphia  Mr.  Beyer  attended  the  Wharton  School 
of  the  University  of  Pennsylvania,  taking  an  evening  course  in 
accounting,  business  law  and  finance.  He  was  the  author  of 
the    article    on    Standard    Practice    Cards    on    the    Erie    in    the 

■■.  January,  1912,  issue  of  the  American  liiiiiinccr,  and  of  the  article 
on  Electric  Welding  in  Railway  Shops  in  the  February  issue. 

C.  K.  Shelby,  whose  appointment  as  master  mechanic  of  the 
Pennsylvania  Railroad  at  Olean,   X.   Y.,  shops,  was  announced 

','■  in  the  January  issue  of  the  American  Engineer,  was  born  on 
September  18,  1870,  in  Allegheny  county.  Pa.,  and  after  attend- 

.:  ing  St.  Paul's  School,  Concord,  N.  H.,  he  was  graduated  from 
Lehigh  University  in  1892,  with  the  degree  of  mechanical  engi- 
neer. He  entered  the  service  of  the  Link  Belt  Engineering 
Company,  and  later  went  to  the  Baldwin  Locomotive  Works. 
In  November,  1894,  he  became  a  special  apprentice  at  the  Altoona 
shops  of  the  Peniis\lvania  Railroad,  and  was  appointed  assistant 
foreman  of  passenger  car  inspectors  in  February,  1899.  One  year 
later  he  was  made  assistant  master  mechanic  at  the  Juniata 
.shops,  and  in  December,  1902,  he  was  transferred  in  the  same 
capacity  to  the  Renova  shf)]is,  and  was  acting  master  mechanic 
at  those  shops  from  May  until  Jmie,  \90i.  .Mr.  Shelby  was  ap- 
pointed assistant  engineer  of  motive  power  of  the  Philadelphia 
&  Erie  Railroad  division  and  of  the  Northern  Central  Railway 
in  July,  1903,  with  office  at  Williamsport,  Pa.,  and  was  made 
master  mechanic  of  the  Elmira  division  of  the  Northern  Central 
in  .\pril.  1906.  which  i)osition  he  held  at  the  time  of  his  recent 
■    appointment  as  master  meclianic  of  tlie  lUitTalo  division. 

J.  T.  Carroll  has  been  appointed  assistant  general  superin- 
tendent of  motive  power  of  tiie  Baltimore  &  Ohio,  with  office 
at  Baltimore,  Md.  He  was  born  on  June  12,  1875,  at  Cassadaga, 
N.    Y.,   and    was   gradu-  ;;  -.^    . 

ated  from  Purdue  Uni- 
versity, Lafayette,  Ind. 
Mr.  Carroll  entered  the 
service  of  the  Brooks 
Locomotive  Works  as 
draftsman  in  September, 
1891,  remaining  with 
that  company  until  Jan- 

■  uary  1, 1896.    He  was  then 
v-    consecutively    draftsman 

on  the  Erie,  the  Chi- 
cago, Rock  Island  &  Pa- 

■  cific,  and  the  Chicago  & 
North  Western.  In 
August,  1899,  he  was  ap- 
pointed mechanical  en- 
gineer of  the  New  York, 

.  Chicago  &  St.  Louis. 
In  1904  he  went  with  the 
Lake   Shore  &   Michigan 

•  Southern,  where  he  filled 
various  positions,  in- 
cluding general  foreman,  assistant  suijcrintendent  of  shops, 
assistant  master  mechanic  and  master  mechanic.  He  was  ap- 
pointed sui)erinten(kMit  of  motive  power  of  the  Baltipiore  &  Ohio, 
with  office  at  Pitts1)urgh,  Pa.,  in  1910,  which  position  he  held  at 

-  the  time  of  his  recent  appointment  as  assistant  general  super- 
intendent  of  motive  power.        ".       '■  ■'    _,        .    .         •.    -.• 

Ch.vrles  E.  Gossett,    whose    appointment    as    general    master 

•  mechanic  of  the  Minneapolis  &  St.  Louis,  with  office  at  !Minne- 
apolis,  Minn.,  was  announced  in  the  I'cbruary  issue  of  the  .Imcr- 

:  ican  Enyiiicer.  was  born  January  25,  1869,  at  Millerstown,  Ky. 
He    received    a    common    school    education    and    began    railway 
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work  in  1887  with  the  Kansas  City,  Fort  Scott  &  Gulf,  now  a 
part  of  the  St.  Louis  &  San  Francisco.  He  subsequently 
served  as  machinist  apprentice  after  which  he  became  a  locomo- 
tive fireman.  In  1892  he  was  made  a  locomotive  engineer  and 
served  in  that  capacity  on  the  Hannibal  &  St.  Joseph,  now 
a  part  of  the  Chicago,  Burlington  &  Quincy;  on  the  Wabash; 
the  Chicago  &  Alton ;  the  .\tchison,  Topeka  &  Santa  Fe,  and 
the  old  Rock  Island  &  Peoria,  now  a  part  of  the  Chicago, 
Rock  Island  &  Pacific.  In  1899  he  was  made  traveling  engi- 
neer of  the  Rock  Island  at  Chickasha,  Okla. ;  in  March,  1905, 
he  was  promoted  to  master  mechanic,  with  office  at  I'^ldon, 
Mo.,  and  two  years  later  was  transferred  to  Kansas  City.  He 
later  resigned  to  become  master  mechanic  of  the  Iowa  Central 
at  Marshalltown,  Iowa,  and  two  years  afterward  was  transferred 
to  Minneapolis  as  master  mechanic  of  the  Minneapolis  &  St. 
.Louis.  On  January  10,  1912,  subsetiuent  to  the  absorption  of  the 
Iowa  Central  by  the  Minneapolis  &  St.  Louis,  he  was  made  gen- 
eral master  mechanic  of  the  entire  line.  „,   — r;  " 

Edvv.\rd  S.  FitzSimmo.ns,  whose  appointment  as  mechanical 
superintendent  of  the  I'>ie  Railroad,  with  office  at  Cleveland, 
Ohio,  was  announced  in  the  February  issue  of  the  American 
Eng-incer,  was  born  in 
April,  1876,  at  Colum- 
bus, Ohio,  and  was  edu- 
cated at  the  high  school 
and  the  night  business 
school  at  Horton,  Kan. 
He  also  took  a  corre- 
spondence school  me- 
c  h  a  n  i  c  a  1  engineering 
course,  and  began  rail- 
way work  on  August  6, 
1890,  with  the  Chicago, 
Rock  Island  &  Pacific  at 
Horton.  He  remained 
with  that  company  until 
May,  1899,  and  then 
went  to  the  Delaware, 
Lackawanna  &  Western 
as  foreman  boiler  maker 
at  Scranton,  Pa.  In 
b'ebruary,  1904,  he  was 
sent  by  the  same  com- 
pany    to     the     Baldwin 

Locomotive  Works  as  insjjector  of  new  equipment.  Mr. 
I'itzSimmons  went  to  the  New  Y(!rk,  New  Haven  &  Hart- 
ford in  .\ugust,  1904.  as  general  boiler  inspector,  with 
head(|uarters  at  New  Haven,  Conn.,  and  in  February  of  the 
following  year  was  appointed  general  foreman  boiler  maker 
of  the  Erie,  with  office  at  Meadville,  Pa.  He  was  promoted  to 
master  mechanic  of  the  Cincinnati  division  in  August,  1907,  with 
office  at  Gabon,  Ohio,  and  the  following  February  was  trans- 
ferred in  the  same  capacity  to  the  Allegheny  and  Bradford 
Divisions,  with  office  at  llornell,  X.  Y.,  which  position  he  held 
at  the  time  of  his  recent  appointment  as  mechanical  super- 
intendent. 


Edward    S.    FitzSlmmons. 


\: .::,: .      '.■>;;;:;  car  department,  -rjr, ■;:;:■;.■■;'■:-  •'::::- 

C.  F.  I'EKfa  SON  has  been  appointed  foreman  of  the  Grand 
Trunk  Pacific  at  Rivers,  Man.     •.    ..-..■.: 

V.  B.  Di;xc.\x  has  resigned  as  foreman  of  the  coach  depart- 
ment of  the  Trinity  &  P>razo  Valley  at    league,  Te.xas. 

]•".  J.  Wufkler  lias  been  apiiointed  general  car  inspector  of 
the  Chicago,  HurliiiKti  ii  &  Quinc\-  Lines  west;  with  headquarters 
at  Lincoln,  Xeb.,  vice  William  Hanson,  resigned. 

Henry  Marsh,  general  car  foreman  of  the  Minneapolis  &  St. 
Louis  at    Marshalltown.    Iowa,   has   '.een   appointed   district  car 
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foreman  of  the  eastern  division,  with  headquarters  at  Marshall- 
town.     His  former  position  has  I)een  abolished. 


New  Shops 


'..-■}/■'■■■.■■:':-:':'  r-r- ..  ■;.':■;.; SHOP.    :'^-n.vv:7.r--\.-:;^^;';-v;:;---;-.v 

J.  E.  Stevens  has  been  appointed  assistant  foreman  of  the 
Mobile  &  Ohio  at  Meriden,  Miss.,  vice  W.  M.  Snyder  assigned  to 
other  duties. 

A.  R.  Teague  has  been  appointed  general  foreman  of  the 
Mobile  &  Ohio  at  Mcriden,  Miss.,  vice  E.  G.  Brooks  assigned 
to  other  duties.  :,.,.;.    -  ...       ■    \ ./  v   •/,:-.;;:      .. 

A.  J.  Roberts  has  been  appointed  locomotive  foreman  of  the 
Grand  Trunk  Pacific  at  Regina,  Man.,  vice  C.  E.  Brooks  trans- 
ferred to  Wainwright. 

,  W.  H.  Wenke  has  been  promoted  to  day  engine  house  fore- 
man of  the  Chicago,  Rock  Island  &  Pacific  at  Cedar  Rapids,  la., 
vice  J.  A.  Wilkinson,  resigned. 

Lee  C.  Never  has  been  promoted  to  assistant  day  engine  house 
foreman  of  the  Chicago,  Rock  Island  &  Pacitic  at  Cedar  Rapids, 
la.,  vice  W.  H.  Wenke,  promoted.  '    !\' v-      •  v  = 

H.  M.  Hass  has  been  appointed  apprentice  instructor  on  the 
Eastern  lines  of  the  Canadian  Pacific.  He  will  also  advise  in  the 
maintenance  and  operation  of  cars  and  locomotives. 

G.  W.  Bull  has  been  appointed  apprentice  instructor  on  the 
Eastern  lines  of  the  Canadian  Pacific.  He  will  also  advise  in  the 
maintenance  and  operation  of  cars  and  locomotives. 

F.  L.  Jones  has  been  appointed  apprentice  instructor  on  the 
Eastern  lines  of  the  Canadian  Pacific.  He  will  also  advise  in 
the  maintenance  and  operation  of  cars  and  locomotives.  ::      ■ 

Charles  Bowers,  foreman  of  the  Ashland,  Wis.,  engine  house 
of  the  Minneapolis.  St.  Paul  &  Sault  Ste.  Marie,  has  been  pro- 
moted to  engine  house  and  shop   foreman  at  Fon  du  Lac,   Wis. 

T.  Windle,  assistant  master  mechanic  of  the  Minneapolis  & 
St.  Louis  at  Marshalltown,  Iowa,  has  l)een  appointed  general 
foreman  of  the  Marshalltown  shops  and  his  former  position  has 
l)cen  abolished. 

Charles  Powers  has  been  appointed  locomotive  inspector  of 
the  Canadian  Pacific,  with  headquarters  at  Montreal,  Can.  He 
will  co-operate  with  the  master  mechanics  in  the  matter  of 
standard  shop  practice  and  economical  handling  of  engines.     . 


;      V  V     PURCHASING  AND  STOREKEEFING.    :;^    ; 

Ralph  P.  ]\kx)RE  has  been  appointed  purcliasing  agent  of  the 
Duluth  &  Iron  Range,  with  office  at  Duluth,  Minn.,  succeeding 
Fred  H.  White,  resigned  to  accept  service  with  another  com- 
pany.   :tf  :v^:■•^^.:^/:■■"/^v:  ;•-;■::- h;:;-.;:::;^  :.?■.:.•■-:: 

H.  W.  Davies,  purchasing  agent  of  the  Norfolk  &  Southern, 
with  office  at  Norfolk,  Va.,  has  also  l)cen  appointed  purchasing 
agent  of  the  Raleigh.  Charlotte  &  Southern,  a  new  line  in  North 
Carolina.  ?      -v\ 

Fred  H.  White,  purchasing  agent  of  the  Duluth  &  Iron  Range 
at  Duluth,  Minn.,  has  been  appointed  purchasing  agent  of  the 
Dttluth,  Missabe  &  Northern,  with  headquarters  at  Duluth,  suc- 
ceeding Sanfprd  F.  McLeod,  resigned  to  engage  in  other  busi- 
ness.      ■•.,v';.''.-'v'~/  ".  :'■.->•;■■;'••'•■.•■■:,..■..;,■■■  ■■■.■.  :'V- ■;''■■  /^  :''■■■■■    :• ,  -'   *■/ 

Renewing  Driving  Brasses  Without  Dropping  Wheels. — 
The  method  followed  on  the  Chicago  &  North  Western  of 
holding  the  driving  brass  in  the  box  by  means  of  a  wedge  which 
permits  the  brass  to  l)e  removed  and  re-applied  witliout  the 
assistance  of  a  drop  pit  or  crane  was  illustrated  and  described 
in  the  May  issue  of  the  American  niif^inccr  &  Railroad  Journal, 
page  188.  The  advantage  of  this  method  was  recently  shown 
when  a  switch  engine  came  into  the  house  at  8  a.  m.,  had  a 
main  brass  taken  out  and  a  new  one  fitted  and  applied  and  was 
returned  to  service  at  1  p.  m.,  with  total  labor  cost  of  $3.10. 


Abilene  &  Southern. — 1  he  engine  house  and  machine  shop, 
which  were  recently  burned  at  Abilene,  Texas,  will  be  rebuilt. 
The  new  engine  house  will  contain  4  stalls  and  the  shop  building 
will  be  138  ft.  long  and  32  ft.  wide.  They  will  be  of  concrete 
construction.  ;?,     .5  o.;:,  .,    -r;;     >y  ■.::.;•; .;. 

Atchison,  Topek.\  &  Santa  Fe. — The  re-construction  of  the 
shops  at  Clovis,  N.  M.,  has  begun. 

Atlantic,  Okeechobee  &  Gulf. — Car  repair  shops  will  I>e 
built  at  Fort  Lauderdale,  Lla.,  and  at  Garden  City,  a  suburb  of 
Tampa,  Fla.  Plans  are  now  ready  and  the  cost  has  not  Ijeen 
decided  upon. 

Baltimore  &  Ohio. — New  shops  will  be  erected  at  South  Cum- 
berland, Md.,  which  will  cost  between  $300,000  and  $400,000.  It 
is  expected  that  the  work  will  commence  on  them  in  tne  Spring, 
although  the  plans  have  not  yet  been  completed.  This  road  has 
also  purchased  land  at  Garrett,  Ind.,  for  an  engine  house  and 
shops./' ..■■;•;:  'V:^^-.-:',  :.■_;■    :./':.'\  ■  /  \(  '[  V'-'t''-.--":-''-  ■-'   '■  '-•  ';■-■-  /.-:/■." 

Boston  &  Maine. — Bids  are  being  received  for  the  erection  of 
the  shops  to  be  built  at  Billerica,  ^lass.       :    .  .. 

Chicago.  Rock  Island  &  P.vcific— This  road  will  build  large 
shops  at  Hurlburt,  Ark.,  near  the  terminus  of  the  new  bridge 
that  crosses  the  Mississippi  river  at  that  place.  It  is  also  reported 
that  $60,000  will  be  expended  for  improvements  to  the  shops  and 
engine  house  at  Biddle,  Ark. 

Delaware  &  Hudson.— A  new  engine  house  has  been  built  at 
Binghamton,  N.  Y.,  and  plans  are  being  made  for  the  installation 
of  a  small  machine  shop.  ;:  :■:■•.•/.•:„./<:•:•■::>■•■'  ■■■■.■■■-■■■ 

Illinois  Central.— It  is  reported  that  this  road  has  purchased 
700  acres  of  land  at  Meridian,  Miss.,  as  a  site  for  shops  to  cost 
about  $2,000,000.  V    ■),. 

Louisville  &  Nashville.— Plans  have  been  made  to  spend 
$200,000  on  improvements  to  the  shops  and  vards  at  Evansville, 
Ind. 

Missouri,  Kansas  &  Texas.— It  is  reported  that  the  construc- 
tion of  shops,  engine  house,  turntable  and  a  water-softening  plant 
at  East  Waco,  Tex.,  is  al)out  to  begin.         =.'^^v -l    :;  v:"  -,    :■  ^  ■   ; 

Nashville,  Chattanooga  &  St.  Louis.— It  is  reported  that  35 
acres  of  land  have  been  purchased  at  Berclaire,  Tenn.,  for  an 
engine  house,  a  machine  sliop  and  new  yards.  The  property 
and  improvements  will  cost  about  $100,000.      "  /    ■■;■■:.  '   .:  ." 

New  Orleans,  Mobile  &  Chicago.— A  new  12-stall  engine 
house  and  an  80-ft.  turntable  will  be  built  at  Laurel,  Miss.  The 
company's  force  will  do  the  erecting. 

New  York  Central  &  Hudson  Ri\-er.--^A  cbhtratt  has  been 
let  to  the  Lackawanna  Bridge  Company  for  the  construction  of 
a  car  shop  at  West  Albany,  N.  Y.   -  ;  .  v-V;'..:>        /^';  ;.:;',    ;- 

Norfolk  &  Western.— An  85-ft.  addition  will  be  made  to  the 
erecting  shop  at  Roanoke,  \\'.  Va.,  and  traveling  cranes  will  be 
installed. 

Northern  Pacific— This  company  will  receive  bids  for  a 
37-stall  engine  house,  a  maciiine  shop,  car  shop,  supply  house, 
coal  bunker,  ice  house  and  storehouse  for  Parkwater,  Wash. 

Pere  Marquette.— This  road  is  planning  on  building  a  large 
engine  house  at  Ludington,   Mich. 

Queen  &  Crescent.— Plans  have  been  completed  for  additions 
to  the  shops  of  this  road  at  both  Ludlow,  Ky.,  and  Somerset. 

Southern  Pacific— The  machine  shops  at  Tucson,  Ariz,, 
will  be  rebuilt  at  a  cost  of  $300,000.       :*::;•.;    .;>;>../.:■.;;      ■  '.- 

Union  Pacific— It  is  reported  that  the  shops  at  Denver,  Col, 
will  be  enlarged. 
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Xii:vtM\vn,  Pa.  In  KIOS  he  wont  uitli  tlic  llrii.-  Kailiuail  at 
.Kr>c\  City  as  a  »proial  apjinnticc  aiicl  a  i\\\  niontlis  later  wa> 
c]<,'lajk-il  f'.T  -iKiial  U'lfk  in  tin.'  "IIk-i-  "f  ilu-  nuclianical  >u|)cr 
irilLii<lc-nt.  Mr.  Unnuuy.  lati-r  n-ii  i\  inu  tlu  \\\\c  nf  in>i>cctt>r. 
\Vhilo  al  Pliilailcliiliia  .Mr.  W\k:x  atteinliil  tlic  \\liart"ii  SctiMu! 
i>l  the  I  iiiv(.r-ii\  ni"  I'lun.svhania.  takiiii^  .m  tsniiii':  iMur^c  in 
ac<.""iiiuini;'.  business  law  an<l  I'maiu-i-.  lie  wa-  the  aiiiifr  "i' 
tuc  .articlt-  "n  Staiiilartl  i'raciii'e'  Card-  <>\\  \\w  V.x'w  in  the 
JainiiiV},  191J.  i>-ut-  y>\  ihu  .1  iiiiTiiiiii  l-ii-iiu-i-r.  .iml  oi  the  article 
lilt  IvUi'trie  \\  rhfiiiL.;   in   kailwaA    ."sliop^  in  the   lehrii;ir\   i->iie. 

* '.  K;  .<|)J■.M•.^ ;  \vh>'-e  api'.  .jntnient  .i-  mailer  niei-haiiic  "t'  ihe 
l\-rni«\  Ivania  Kailrnacl  al  <  )Kan.  .\.  ^  ..  >ii"]iN.  \\a~  animuiK-eil 
in  ihe  January  ts»ue  "t"  tlic  .  liiii-riniii  l-ii:^iiii\T.  \\:i>  \>'<ru  yw 
.^epieinher  IS,  lS7t),  in  .Mlcjiheny  c  >iint_\.  I'a..  and  ai'ier  .ilteinl 
iitu;  St.  I'anl's  Soh*>r>l;  t"i>ni-i>ril.  X.  II.,  he  \\a>  i;i"ailnaieil  troni 
LehiLiIi  l'?ii\  v.r>ii>  in  ]S'>2.  with  tlu-  ikuree  ■■!"  iiuehaiiie.il  i-nui- 
net-r.  lie  entered  the  .*er\ier  df  tlie  Link  I'.elt  I'.iiyineerin;^ 
l""niiiany,  anti  later  went  i"  tiie  i'.ahlwin  l.iu-Muuitive  Wi'rk-.. 
In  X"\emtrir.  1N'<4.  he  heeaiiie  .i  >|ieri;il  appreiitiee  at  llu-  \lii"'n.i 
shi>p>  of  the  l'etni,-.ylvania  l\aih"i'aik  ami  w.i^  app^inieil  a>>i>tai:t 
f'/ri'inan  nf  liassetmer  ear  itispeeli'r^  in  I'elniiary.  IS''"'.  (  iiie  \iar 
later  hi'  w.as  ni.nle  ;i>vi>laiit  nia-^ti-r  iiuehanie  at  tile  jiini.ala 
.shiip,.  .nul  .in  I  )eienil)i  r.  I'-dJ.  he  w.i^  iran-rerreil  in  ilie  sanu' 
oajMi'ity  t'l  the  Uen^'xa  nIu'I)-,  ami  ua>  aetniu  nia>ter  ineehaiiii' 
.•n  ■th(>>e  .>.hc.]>>  |V"in  .\la>  until  June.  I'O.v  .\lr.  .^helhN  \\a^  .iii 
p"itilc-<l  a.-<si^l,ant  eiii^nirer  "i  inMii\e  pciwer  "\  the  riiil.iiieliihia 
\-  I-.ric  K.iilr'i.'Hl  ili\i>ii'n  and  "i  the  .\i>rtiurn  (  eiiir.al  l\ail\\;i> 
ni  July,  I'tt.v  willi  ortiee  at  \\  illiani>]M 'rt.  I'.i,,  .and  wa-^  made 
ni.i-ter  nKeli.anie  nf  the  I'.hiiira  di\i^iMn  •■!'  the  X'MMhern  Central 
ill  April,  l'***!.  uhieli  p.i-iti'in  Ju-  held  :it  the  liim  <>i'  ht^  recent 
ajip.  01)11110111   .i-"  tiia-ter  iiUH-lianie  >•{  the   I'.utV.ak'   cli\i-iiin. 

J.     V:    C\Kkii|i.    h,as    heeii    appointed    a-~i-tani    '.^eiier.al    'Superin- 
tendent   "t    iiTiitive    ii"\\er    Ml'   the    I  ialt  iiii' oa-    \-    '  »Iii",    with    nlViee 
at   r..iltinii  Te,   .\ld.      Me  \\a>  Iiorn  ■ 'U  June  IJ.   isjr.  at   ( 'a--ada.i;a. 
X.    ^"  .    and    was    ^jradii 
atid    tri'.ni    I'tirdne    I'ni 
versily.     I. .a  layette,     Intl. 
Mr.    Carri'll    entered   the 
serviee     oi     the     IJrooks 
Li'C'inmtive      \\Virk»;     as 
flraft-inan   in  Sei)tenil)er, 
]N','l.      reni,iinii)JT      with 

that  ee'tupanv    until   Jan- 

n.'irv^  1,  IS'X).    1  le  ua-  then 

e"ii»ia-ntivel.\      dr.iftsnian 

•  ■n     tin-     I'.rie.     llu      Chi- 

eay.   K.iek   l-l.in<l  v\:   i'a 

eitw-.   and    tlu     Cliieat;'i   iK; 

X  I.  r  t  li      \\  e-iern.       In 

Auun.-t.   \X'>9,  he  was  ;ip 

p"inted     uuehatiifal     en 

.uiiuvr  wi  tlu    Xew  ^  ork, 

Caivati'i     &     ."^t.     Lonis. 

In  VAH  he  weiii  with  the 

I..ake    Shore   \    .Mii-liiuaii 

Si>uthcni.  where  he  lilhd 

varimi*      pusiti'iiV>,      in- 

elitdiiii;,     genera!  .. foivni.'iH.'    a^^i-tatil     -'iperinieiident     "i     -hop^, 

a>>j-l.iiit     Uia-ter    niei'haide    .auij    tna>ler    nieeli.anie.       Ili     w.i-    .ip 

jM.inte',1   ■.Uperilltetldelll   Ml'  iilMli\i-   p  .\\er   Ml"  the    r,.ihiniMie  \-   ClhlM. 

with  Miilee  at   I'itt>hijru;i.   Pa.,  in   l''l(l.  whieli  )iM>iiiM|i  he  held  .at 

t!:e    time    Ml"    lu-    reoiiii    appMintMKUt    a-    as>i*tant.   ;.;eiKral    Mijier- 

imeiidetit    Ml'  niMti\e   pt'Wer. 

CilAUH-  )!.  tiii~~i-.r|.  wliM^e  .a^ipMiiil'v.ent  a-  uitteral  master 
nitihanie  ..>t'  tluV  .XliinieapMH^  \  St.  I.Mtn-.  with  Mtiit-e  at  .\linne- 
a]iMli-..  .\linn..- wa'^annMimeed  in  tlu  leliru.ar\  i^^tu  m1  the  .liiwr- 
iiiii:  /..'v'/i-.'c,  was  liMrn  Jamiar>  _\^.  1S(,*'.  at  .\liller>tMwn.  Ky. 
lie    re '.eiv v<t.  a    I'l'inninn    >ehi "•!    ediuaii'U    .and    lie.uan    railw.i> 


John    T,    Cnrroll. 


WMrk  in  1NS7  with  the  Kausa-  Ci;\.  l-'ort  Se^tt  X:  (Inlf,  imw  a 
p.art  Ml"  ihe  ."^t.  I.Mui.-.  vK:  San  I'r.anei^ei.  lie  siil)se<pientl> 
ser\i-d  as  m.u-hinist  ap|ireniiee  .al'ter  whieh  he  heoame  a  lieMuiM 
ti\e  tireman.  In  IS'iJ  lie  w,i>  ni.ide  ,i  iMeMUMtive  eiiuineer  am' 
-er\eil  in  that  e.ap.aeitx  lui  the  llaiinih.al  \  .St.  Joseph,  iiuw 
a  p.art  mi'  the  Chieauo.  Ihirliui^tMii  \-  (  hiiiK_\  :  di  the  W'ahash  ; 
the  Chiea.t^M  \-  AltMii  ;  the  Atehi-  n.  I  M|ielv,a  \-  .^aiita  he.  am 
tile  old  KMek  l-l.iml  i\.  I'lMii.a.  hmw  ,i  p.art  ni"  the  t'hiea.yM. 
Koek  l>l.aii<l  \  I'.uiiie.  In  IS'^'I  he  ua^  in.ide  traxelini;  eiiyi 
luer  Ml'  the  kMek  M.and  at  Cliieka-ha.  (  tkl.a.  :  in  .\lareh,  V'U? 
Ik'  w.a>  iii'MiiiMted  1m  ina.sier  nu-eh.mie.  with  Mftici'  at  l.ldMii. 
Mm.,  and  tWM  yi'.ars  Later  was  transi'erred  tM  Kans.as  t"it>.  lie 
later  resigned  to  hia-Miue  m.aster  nuehanie  mI"  tiu'  h'wa  Central 
ai  Mar^halltMU  n.  Imu.i.  .and  tWM  \e.irs  ai'terwaitl  was  tr.insl'i-rrei! 
iM  .\l  imie.apMlis  a>  master  nieeh.anii-  m|"  tlu-  .\l  imieajiMlis  \  St. 
I.Miiis.  ( )n  Jannar>  l(t.  I'MJ.  snliM-qnent  Im  tlu-  ahsMrjitiMU  ni  the 
{••WA  (.'entr.al  Ii\  the  .\limu-apMli>  v\  ."^t.  l.Mnis.  he  w.as  made  .ui-n- 
i  ral    ma>ier   meeh;inie   mI    the   lUtire    line. 

1- ii\\  \i<ii  .S.  I'l  I /Si  \i  \ici\ -.  uliM^e  ai)pMintment  ;i-  nieehanieal 
>uperiiilendi-nl  m("  the  I'.rie  K.ailfMad.  with  ottiee  at  Cleveland. 
<  )hiM.  w.a^  anni'uneed  in  the  hehrnai:y  is^ne  nf  the  .1  iiu'riidii 
J:ir^iiit\T.     w.as    horn     in  ,  ,,    "  •  ".      .-..■,,.  ■     ' 

.\pril.     h^7o,    at    Coluin- 
htis,  Ohio,  and  was  edti- 
e.ileil   .'it  the   hij^h    school 
ami     the    ni'.iht    husincss 
school    at    ll'«rtein,    Kan 
lie    also    took    .1    Corre- 
spondence     -chool      nie 
c  h  a  n  i  c  a  1    enyineerinu 
C'Hn>e.    aiul    he.nan    rail 
way   work  on   An.i^ust  <>. 
1S<J(>.    with    the    Chicago. 
Kock  Ul.iiid  iS:  Pacilio  al 
Norton.        He     remained 
with    th.'it    eMiiip.iny    until 

.May.  18W,  and  tiien 
went  to  the  Delaware. 
Lackawanna  \-  \\e>ti-rn 
as  foreman  Ixiiler  maker 
.11  .Scranton.  I'a.  in 
I'ehntary.    1004,   lie   was 

-lilt    li\     tlu-    -aim-    colli 
p.'iiiv       I'  <      the       l'.,tldwiii  .  ■ 

I.MCoiiiolive  \\  ork>  .is  inspector  of  luw  e«|nih"ittit.  .Mr. 
I- it/.^iumii  iii>  Went  t"  the  .Xew  N  •  rk.  .Xew  llavtii  \  liarl 
iMvd  in  \iu.;nst.  \'H)A.  as  '..lener.d  liMiK-r  ins|)ector,  with 
headquarters  at  .Xew  ll,i\(-n.  (  mhu..  and  in  l\-hru.ar>  of  tlu 
fMllMwiiii;  \(,ir  w.is  .ippi^inied  muer.il  tMieman  hoiKr  maker 
Ml"  ihe  I  rie,  with  Miiiee  :ii  .Mead\  ille.  I'a.  IK  w.i-  promoted  to 
niasU-r  nu-eh.inic  m|"  tin-  ( "incirn.iti  duisiMn  in  AiiiiUst,  1">07,  with 
■  .il'tice  ;it  (i.ilion.  ()hiii.  and  tin-  iMllMuiiiii  lehruarv  was  trail- 
fill  III  in  ihe  -aiiu-  (ap.icil\  1m  tlu-  MU-yiunx  and  {'.raiifMnl 
I'ivisiMiis.  with  t.nlei  ;it  I  ImiiuII,  X.  N  ..  which  i)o>itiMn  he  held 
.at  the  lime  mi'  his  recent  appMimiiieiil  a-  mechanical  super- 
inlendelii.. 

C  \1<   DIvl'AK  IMKNT. 

(   .     I'..     I  I  iv-'.i   -M\     Ii,-|,    l:i-.n     ;i|-]iMn  led     !• 'rtiiiaii     ■m     tlu-     (  ir;inil 
I  riink    l';ici:ic  .-it    Kivei"-.    .M.m.  ■ 

\'.    !'..    1 'i  \(  \.\    ]i;is   r> -iiii.ed   as    toiem.iu   Mf  i!u-  coach   deji.ait 
nunt    Mf  the    Irii  ity   X    I'.r.i/M   \";illey   at     le.ai^iie.    Te.Nas. 

I'.  J,  WiiMiiK  h.is  hi-i-n  .-ipi-."  iiiled  L.;eiier.il  car  iiispectMr  i>\ 
till-  (  hic.avM.  I'.nrliiiut  II  X  <juiiic_\  Lines  we-t.  with  lu-adipiarters 
;it    Linciln.    Xeh..   \  ice   William    ll.-iUs.  m.   risiL;iied. 

lliXKN  M\Us|i.  yetu-ral  car  iMreii:;in  mI  tlu-  .\l  inneapMlis  vS.  St. 
I.Muis    .-It    .Mar>h.alllow  n.    Imw.-i.    h;'-    'a-i-u    appMiuied    district    car 


Edward    S.    FitzSimmons. 


March.  1912. 


.\.mi:kk\x    en(;txki-.r. 


rr9 


:V.i-oiii;in  nf  tin.'  (.•;istrrii   divisii'H.   with   lu-.'idijti.'irtirs  ;it    M;ir~lial 
tiiwii.      I  lis   fiinmr  pusitiun   Iia>   liftn   ali' ili-^lud. 


New  Shops 


-•'  ■■■-'■--     '       SHOP.  .,:■•':- 

J.    1'..    Sri;\K\s    li.is    lucn    aiiimimccl  .i^>i^t;mt    fciiLinaii    mi'    iIk' 

.M..l.iK- v\:  Olii.'  ,ii   McricU-n.  Mi-s..  \  ior  W.  M.  SumIit  :i>-i.L;iK-'l  t<. 
itluT   (lutii-. 

\.    I\.     Thai. IK    ii.i-    lii(.n    ap]iiiiiitril    uiiK-ral    f"irtiii,iii    ui    llu; 
Miiliili'   \-    ()liii)   al    .\Uriiliii,    Miss..    \  iir    1-'..    ( i.    I'.rirok-^    assi<rnc<l 

A.  J.  l'!iiiiKi<r>  li:i<  lit-i'ii  aitpnintrd  tiK-'mmtivi-  1i>ri'iii;iii  i>t  tlic 
<lr.iml  rriiiik  I'aril'ic  .it  Kc^iiia.  Man.,  vice  C.  I'-.  UrMdks  irans- 
urrrd    t(i    \Vainv\  rit;ltt. 

W  .  II.  \\  i:\KK  li.i--  Iki'h  i>rMini'ti(i  t"  dax  tii,i.;im'  Iimu-i'  t'ori- 
(n.'iii  111'  tlu'  Cliicaiii  1.  Kiiok  Isl.iinl  iV  r.-iciiio  at  Ccilar  l\aiiiiN.  la.. 
\  iiT  J.  .\.   \\'ill<iiis<'ii.   rt-iuiHil. 

I.KK  (  .  Sewm  lias  licili  jircOiMtid  tn  as>istaiit  day  oti!.;iiu-  house 
t'nriin.in  of  the  C'liicaiin.  Kock  l-laivd  ^c  rariiio  ;il  L'odar  ka(titls, 
la..   \  ici-   W.    II.   Wi'iiko.   ])ri  iiniili<i.,  :  \    - 

II.  .M.  II ASS  l),i<  ln'in  apiii>iiiti-il  .iiijir^iititc  iii^lnutiM-  <'i)  tlie 
I'-.i-ti-rii  lim-s  iif  i1k'  Can;i<Han  I'.icirn'.  lie  will  also  .idv  i>e  in  tlu- 
ni.iinti'naiiro  ;md  <'])iTati<in  i>\   cars  ;mii  IiK-iiMH>ti\is 

( i.  W  .  I'lrii.  li.i^  \k-vu  a]i|i"im<.(l  .ajiiiri  iiiiot'  iiisinu-inr  ■  iii  tlu- 
|- ;i~t(.rii  liiu"-  "it"  tlif  C.iii.aiiian  I'.-icilic.  Mr  will  .ils'i  ;i(i\isf  in  tlu- 
ni.iintiiiaticf  ;iitd  " 'luratii mi  nt'  cai>  anil   Im-nnii. lives. 

I".  1..  Ji'NKS  has  lnon  ai))iiiiiilvd  .iiiprt  iiliov  iii-tnu-fiT  mi  tlic 
I  ,i-trrii  liiK>  Hi'  tin  (.'.madian  I'.nii'u-.  1  If  will  .ils>i  ;id\isv  in 
rlu-   ni.iimi  nanct'   and   ■  ipi-fatinii   nt    oar~   and   l(iciiiiiiiti\c^, 

C"ii.\KLi;.-  r>ii\\  KRs,  foreman  of  the  .Xslil.tnd,  Wis..  in,i;ine  lumvi- 
■  ■i'  tlu-  Minmaiiolis.  St.  I'.-nil  \-  ."^.iiill  .Ste.  .M.irie.  ha-  lu-cii  prii- 
.niiittd   til   eiiiiiiU'  Iion>c   ;md   -hoji    fotiin.an  at    I'on   <hi    I.ac,    Wis. 

T.  W'iMMi-.  ;i»ist:int  ni;ister  nuA-]i,niir  of  the  .Mitnu-.aii.  ili-  vV 
."^i.  I.onis  ;it  .M;ir>h.illtii\vn.  Ihw.i.  li.is  lieeii  aiilioinied  ^eiur.il 
iiireiiian  of  tin-  .M,'irslr;dllin\  n  sImiis  .ind  lii>  f'irnur  piisiii..n  h.i- 
'ii'cn  ;iliolislKil. 

(.  11  AKi.Ks  I'owiK-  h.i~  In-Ill  apimintid  li  n-i  inioti\  i  in-peclor  ol 
tile  Caitadian  i'aciiie.  with  iKadqn.irtir-  at  Montic.d.  C'.in.  1 K- 
uill  co-ojterate  with  the  in;i>ter  uKili.anics  in  tlu-  ni:iii<-r  iif 
-tand.ird   shop   practice  .ind   econoniicil   lKnidliii,!.i  of  titiiino-. 

piiKc:nAsiN(;  AND  sr<)i<i:Ki-i-riN(;.         ■ 

R  \i  i-ii  P.  Mooui;  h;i-  heeii  ;ippointril  ]iiirchasill^'  aueiU  iif  the 
Ihihitli  \  iron  Ran.yc.  uitli  orfu-i-  at  I  >iiliith.  .Minn..  Mtcceedin;^ 
Ired  II.  White,  rc-i.yned  to  accept  >er\  ice  with  ;moihif  com- 
pany. ,,  ■"  .  ,,,  '.; ■  -'•    ■■■       '■.    •  •''  "■. . , 

II.  W'.  I)\\ii-.  pm-ch.i-ini;;  ai^etit  of  tlu-  Norfolk  i\;  .Sonilu-rn. 
with  oftice  at  Norfolk.  \';i.,  ha>  al>o  !i,en  ap|ioiiite(i  [ntrclia-iiig 
ayiiit  of  the  l\alei.;h.  (harltti-  \  ."^i  nihi-rn.  a  new  liiu-  in  N'lirtii 
Carolin.'i. 

Ikkii  II.  W'liiTi.  pnrcIl.•l•^in.!.i  ,iiL;rni  iif  ilu-  I  Mdnth  \  lr..n  R.inue 
:it  Dnhith.  .Minn.,  has  heeii  aii]pointcil  ]iurch;i-'in.i;  ;iL;ent  •<{  tlu- 
l^nlnth,  Missaln-  iV.  N'ortlieni.  with  lu-.idcpiarlers  ;it  1  )nhitli.  -tic- 
("eediiii;   Sanford    I".   -Mcl-eod,  re.si.yucd  to  ei>Ka}iV  in   other  htisj- 

lU-ss.  '        -';"•'         '  ■       .  -  .    '■  '   ■■^:  :"      "   ■■   '      :•■  '     : 

l\!Niui\(,  l)ki\i\(;  r>KA>--K>  Wiiiioir  Dkoi'iMNC  W  ili-.l-;i.s.— 
I'lie  nutliod  followed  on  the  ('liicitio  \-  .North  W  e-it  rn  tyi  : 
JioJdiiii.;  tile  drixiti.;;  hrass  in  the  hox  by  nuans  <ii'  .a  w<.-d!.;i:  which 
permit-  the  hr.iss  to  In-  reniowd  .-md  re-applied  witlmnt  tlu 
assist;mce  of  a  diiip  |iit  iir  cr'iiu-  was  ilhistratcd  ;iiid  'Ksi'rihcd 
in  the  M.iy  issno  of  the  .Ijiirrinui  r.ii:^iiircr  <.''•■  l\'ailr, mil  Joitniai. 
I'.ii^e  ISS.  'llu.-  ad\;intaL:e  'if  thi<  method  w;is  recent!\-  sluuvn 
\vlun  ;i  switch  eiiL^iiu-  canu-  inlii  llie  hmt-e  .'it  S  ;i.  m..  hail  ;i 
Tii.ain  hrass  taki-n  out  .and  ;i  new  one  iitted  and  .apidied  .and  ccas 
ri-tnrned  !o  service  .it   1   \<.  m..  with  ti't.il  l.-ilmr  ci  i-t  iif  .'^.VIO. 


-Xiiii.iNh;  \-  Sm  TiiKRN.  -  l  he  en.uine  lionsc  ajid  niacliuic  >;ioi». 
which  were  recently  Imnied  at  Ahileiie.  Ti  xa.'i.  will  he  rehtiik. 
'I'lu-  new  eiiLiine  lumse  will  CHiitain  4  -t.ill.-  aiid  the  shop  luiildiuji 
will  he  l.^S  It.  ImiL;  and  .>J  ft.  wide.  'J"Ik-\  will  lie  ol  Coticrctc 
constniciioii.    .  -  -  --  _  ;.  '  .y  '/  . 

Ati  iji.sux.  Toj'EK.x  iS:  Sant.x  l"i;.-T-n  he  re-constmction ni  the 
.sliops  at  Clovis.  X.  M..  has  he.mm. 

ATt.v.VTK  .()ui;k«  itoitKK  \  tiii.T. — (.'{ir  rei>air  shops  u  ill  lie, 
Iniilt  ;ii  I-. irt  l-anderrlalt.  I'l;i..  am!  at  < ianlen  »:  ity,  a  snlutrU  <ij 
lampa.  l-'ki.  I'l.ans  are  n^w  ready  ;ind  tlic  O'st  Itas  n<.'t  hceii 
<leci<led   np'  n. 

1!m  iiMiiKi:  \  (  )iiio.  .New  -hops  willhe  vivcle*!  at  Sonlii  ('ntn- 
herland.  Md..  which  will  co-t  het\vcon-S;><H  1.(11  HI  .md  S-RMMK'Xt.  It 
is  ixpected  that  the  work  will  C' Minnence  <>H  tlK-ni  in  tiie  .'^pritm. 
altUoit...ih  the  plans  Ikiai-  not  \ft  l«.-eti  completed.  Tin's  ro;u!  Iv.is 
.also  piirclia>ed  land  .it  <  i;irretl.  Ijitl..  .;lor  a.n.  ci-itiinv  Jl•^.^^^e  un>i 
■^'l)^.     :      '■:':-'''■■■  "■...''."■/■  ^"-  .'.'      '"'■■•       ■' 

l'.o-ro\  vV;  :\1\im;.  -  l',i<l<  :ii\-  hi-inji  .receiveil  fiir  llie  vrecti'.'H  of 
the  .-lio])S  to  he  hnili  ;it   ilillerica.  Mas>.        .        "  ..       -  . 

CiHt  \(j(i.  Ro(  K  Isi  \\ii  \  I'a(  II  i< .-  This  roa<l  will  Imjld  laryc 
shops  ;it  Ihtrlhurt.  \rk..  ni-.ir  the  tcriliintis  of  live  m-\v  IjridiK'- 
that  onisses  the  Mi-sis-iiiiii  river  at  that  jilacv.  .  It  is  al<o  repi^rtvl 
ih.it  .'?^i<t.(KHJ  will  he  ixikiuIkI  fi.r  imjiri  ivemetits  to  the.  slinj*}.  anrl 
eimim-   h.ni-L-   at    Itiddle.    .\rk.  '•"    . 

ht-a.Avv  vki;  \-  liiii-ri\.  \  Pew  eiiyitic  hoft-.f  has  Itccn  Iniilt  :d 
r.iniiIi.iimon.  X.  v..  ;in>i  |il.-iii-  .-irv  iK-ins  made  f'^r  th*;  in<t;ill.-it-inii 
o|   a  .stn.all  machine  -h.  .p.      .  .     .-    -.. 

li.iiNois  (."kxTkai..-  It  i-  rep. n-ted  that  this  ro.a.d  has  pnrchai-ed 
/(Mj  acres  i.f  1,-md  ;it  AUridlan.  .Mi>-;.  as.  a  -it e  f.  .r  shop~  t^-f  c..^t 
ahont   .<:_>.f)(HMt(K). 

I.ori.svh.i.K  &   X  \.|iviM  K. I'laiiv    luiAe    hetii    iii.idc    to    >]u-nd 

.-^JUMKK)  -.11   improvrnu-nis  to  thesliops  and  vards 'at   Kvalisxi'te. 
Ind.      .  V-     .    ■  ;':-  -      ;    .  ,    ■:  -.' 

Mts^sdlKl.  K,\x-\-  ^  liN  \-.-lt  is  reported  that  the  c<n\<ir^u-- 
tiiin  of  -h.ip-.  frujiiie  ii-n-i-.  tnrnt.ihic  ai.ul  a  vv:itcr-.«iftcjiiii{j  j.^nt 
at   l-..tsi  W'aco.    IvN,.  i-  ;i'..r.t  !••  he.uin.  ■■-... 

,;  XvMJMiiK.  I  II  xttwimm;  V  \  St.  :l^mis.---U.is  reporjfd  thai  33 
acn--.  III  l;ind  have  Ivmi  purchased  ;it  rK.Tclaire,  Tiiin..  f.  .r  an 
eni^nie  house,  a  inachiiu-  -hup  aiul  iix-w  yard.s  .  The  propcrtv 
and  iniprownicnts  will  cost  ,iii. lut  SlOtMXirt:  ;   .  -     ■ 

\kw  Oui.kvns,  Moimi:  A:  Ciih  a.»>.  — A  m-w  12-stall  vnvhic 
house  and  an  .SO- ft.  inrnt.ilile  w  ill  lu-  hutlt  .at  Laurel.  Mi>s.  The 
compauy"s  force  will  d"  tlie  ercctiiijj;.  ,        -"' 

Nivv  A'oKK  Ckxtrm:  ^  llnisox  Rivkr.  .A  contract  ha^hedi 
let  to  the  I.ackawann.a  T.ridtie  Couvpany  i'..r  the  coiiMruciion  of 
a  car  shop  at  West  .\lliany.  X.  v..    ,       •  .!; 

NoRFoi  K  \  W'k-ti:kn.— .\n  .s.s -ft.  addhimi  will  hi-  lu.adc  t..  the 
eiectin.v  shop  ;it  Ko.iii.ike.  W.  \'a..  .and  travelini-  rraiics  will  he 
installed.  . 

^XoKTiiiK.N  j'\.  inc.  Ihi-  e.imj.any  wilT  rcceiw  Imls  tor  r. 
,V-stall  entihie  hon-r.  .-i  m;ichinc  slvop.  car  shcii.  supply  house. 
eo.-(|  hunker,  ice  hi. n-e  ;ind  -torehousc-  f.ir  Park  writer.  \V41sh.      '  ■:'■ 

I'iRi;  M  xKiMKTTi;.-  This  r..ad  i-  id.aimitiir  ..ji  hitililtiiii  a  larjie 
engine   liiiu>e   at    i.iKliii!.;!.  n,    Mich.         ,      .     ;.  -• 

(Ji  Ki-.\  \  iRiXKM.— riaii-  h.ivv  heenoimjileted  for  aihlitions 
to  thv  shops  of  this  road  ,it  l...th  Lmllow.  Ky.,  aiul  Somerset. 

SoiTiiiKN     r  vrti  ic— 'I'lio    m.achine    shop>    ai    Tiicson.    An>„. 

will  he  i-ihnilt  ;ii   a  co-t  of  S.V)0.(10(».     ...■.?■ 

Tmon  l'\niic.-h  is  tep.irted  th.at  the  simps  at  Denver,  Col., 
will   he  enlar:.^ed. 
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E.  M.  Richardson  has  been  elected  a  director  of  the  Chicago 
Pneumatic  Tool  Company,  Chicago,  to  succeed  Oliver  VVrenn. 

S.  S.  Knight  has  been  elected  vice-president  and  general  man- 
ager of  the  Scullin-Gallagher  Iron  &  Steel  Company,  St.  Louis,  Mo. 

Thomas  M.  Gallagher,  formerly  a  vice-president  of  the  Scul- 
lin-Gallagher Iro!i  &  Steel  Company,  St.  Louis,  Mo.,  died  at  his 
home  jn  St.  Louis  on  February  1. 

Prindle  &  Wright,  counsellors-at-la\v,  who  have  made  a  spe- 
cialty of  patent  practice,  have  removed  their  offices  to  the  Trinity 
building,   111   Broadway,   New  York,. 

Oscar  R.  Ford,  general  eastern  manager  of  the  Chicago  Var- 
nish Company,  Chicago,  with  office  in  New  York,  died  at  his 
home  in  New  York  on  February  8  at  the  age  of  74. 

Coleman  B.  Ross,  formerly  with  the  Linde  Air  Products  Com- 
pany, BuflFalo,  N.  Y.,  has  gone  to  the  Independent  Pneumatic 
Tool  Company,  Chicago,  with  office  in  Pittsburgh,  Pa. 

The  office  of  E.  A.  Craig,  southeastern  manager  of  the  Westing- 
house  Air  Brake  Company  and  the  Westinghouse  Traction  Brake 
Company,  has  been  moved  from  Wilmerding,  Pa.,  to  Pittsburgh. 

The  Independent  Pneumatic  Tool  Company,  Chicago,  has  se- 
cured larger  floor  space  in  the  Farmers'  Bank  building,  Chicago. 
The  old  office  was  at  1426,  and  the  new  office  is  located  at  Nos. 
1208  and  1209. 

■  '  Howard  W.  Evans,  formerly  general  sales  manager  of  the 
Crane  Company,  Chicago,  has  been  made  general  sales  manager 
of  the  Best  Manufacturing  Company,  Pittsburgh,  Pa.,  makers  of 
pipes  and  pipe  fittings. 

L.  A.  Darling,  formerly  chief  engineer  of  the  R.  G.  Peters 
Manufacturing  Company,  Grand  Rapids,  Mich.,  has  gone  to  the 
Remy  Electric  Company,  Anderson,  Ind.,  as  engineer  of  the  loco- 
motive headlight  department. 

Taylor  &  Arnold,  Ltd.,  Montreal,  Can.,  has  become  the 
sole  representative  in  Canada  of  the  American  electric  head- 
light equipment  for  locomotives,  a  product  manufactured  by  the 
Remy  Electric  Company,  Anderson,  Ind.  ;  . 

C.  K.  Lassiter,  mechanical  superintendent  of  the  American 
Locomotive  Company,  has  purchased  a  controlling  interest  in 
the  Banshe  Machine  Tool  Company,  Springfield,  Mass.  Mr. 
Lassiter  will  not  assume  active  control  at  present.  ;.^    . 

H.  F.  Ward  well  has  resigned  as  superintendent  of  power  and 
equipment  of  the  Chicago  &  Western  Indiana  and  the  Belt  Rail- 
way of  Chicago  to  become  assistant  manager  of  the  Central 
Locomotive  &  Car  Works,  with  office  at  Chicago. 

The  H.  W.  Johns-Manville  Company,  New  York,  has  acquired 
the  sole  selling  agency  for  the  entire  products  of  I.  P.  Frink, 
New  York,  manufacturer  of  Frink  reflectors  and  fixtures,  and  is 
now  in  a  position  to  design  and  sell  lighting  systems  for  all  forms 
of  artificial  illumination.  .    "■:  .  . ..    .^r-    . 

■  The  Locomotive  Equipment  Company,  Detroit,  Mich.,  has  been 
incorporated  with  a  capital  of  $350,000.  This  company  will  manu- 
facture a  new  type  of  journal  box  and  driving  box,  and  a 
patented  superheater  for  locomotives.  Those  interested  in  this 
company  are  Charles  R.  Richardson,  Edward  Smith  and  John  A. 
Ott.  -,,:,,.:„....-,...,.-■   _-,.-,,.    ,.,:.,;,,,.  ,,,  :■_..,:  •,;-.-,-i 

A.  L.  Whipple,  for  some  years  in  the  railway  supply  business, 
and  for  the  last  two  years  president  and  general  manager  of  the 
Whipple  Supply  Company,  New  York,  has  resigned,  and  the 
company  has  been  dissolved.  Mr.  Whipple  will  continue  in  the 
railway  supply  business  with  the  Ward  Equipment  Company,  New 
York. 


•'  J.  Howard  Mitchell,  one  of  the  founders  of  the  William 
Butcher  Steel  Works,  which  was  afterward  the  Midvale  Steel 
Works,  Nicetown,  Pa.,  and  senior  member  of  the  firm  of  Philip  S. 
Justice  &  Company,  Philadelphia,  Pa.,  dealers  in  railway  supplies, 
died  on  February  6  at  his  home  at  Hatboro,  from  a  general 
breakdown,  due  to  old  age. .-  --v      .     ;  ...  -         ,  ,,  -  :  .  v 

Frank  F.  Coggin,  for  several  years  representative  of  the  Chi- 
cago Car  Heating  Company  in  New  England  territory,  and  who 
for  the  past  si.x  months  has  been  connected  with  the  Ward 
Equipment  Company,  New  York,  has  returned  to  his  former  po- 
sition with  the  Chicago  Car  Heating  Company,  with  headquarters 
at  170  Broadway,  New  York. 

The  Western  Steel  Car  &  Foundry  Company,  Chicago,  has 
purchased  the  plant  and  property  of  the  Illinois  Car  &  Equip- 
ment Company,  occupying  about  100  acres  at  Hegewisch,  111.  The 
company  has  occupied  the  property  since  1902  under  lease,  and 
is  now  exercising  its  option  to  purchase. 

At  the  annual  meeting  of  the  stockholders  of  the  Niles  Tool 
Works  Company,  Hamilton,  Ohio,  held  January  30,  the  follow- 
ing officers  were  re-elected :  James  K.  Cullen,  president ; 
George  T.  Reiss,  vice-president;  James  L.  Blair,  secretary; 
Miles  T.  Watts,  assistant  secretary;  Charles  Cornell,  treasurer, 
and  Lucius  B.  Potter,  assistant  treasurer.      .....';:.:,...• 

Charles  Booth,  who  has  been  connected  with  the  Chicago 
Pneumatic  Tool  Company,  Chicago,  since  its  organization,  has 
been  made  district  manager  of  the  company's  New  England  ter- 
ritory, with  office  in  Boston,  Mass.,  succeeding  J.  M.  Towle,  re- 
signed. Mr.  Booth  was  a  vice-president  of  the  company  until 
September  1,  1911,  when  he  resigned  on  account  of  ill  health. 

Edward  Worcester,  Jr.,  formerly  district  sales  manager  of  the 
National  Tube  Company,  Pittsburgh,  Pa.,  at  Atlanta,  Ga.,  has 
been  transferred  to  the  St.  Louis,  Mo.,  office,  vice  Edward  A. 
Downey,  deceased.  H.  P.  Nelson  of  the  St.  Louis,  Mo.,  office 
has  been  transferred  to  the  Atlanta,  Ga.,  office.  R.  R.  Lally,  Jr., 
has  been  transferred  from  the  Pittsburgh,  Pa.,  office  to  the  St. 
Louis,  Mo.,  office,  succeeding  Mr.  Nelson,  z^;.  ;  ,:  >  v  .  ■ ; '  rr.  V;    V 

L.  H.  Mesker,  who  has  heretofore  been  connected  with  the 
Cleveland,  Ohio,  branch  of  Manning,  Maxwell  &  Moore,  New 
York,  has  been  appointed  manager  of  the  St.  Louis,  Mo.,  branch, 
with  office  in  the  Frisco  building,  succeeding  C.  L.  Lyle,  resigned. 
Frank  P.  Smith,  who  was  formerly  connected  with  the  sales  de- 
partment, has  again  become  associated  with  the  railway  depart- 
ment. C.  L.  McCullough,  formerly  connected  with  the  Packard 
Motor  Car  Company,  Detroit,  Mich.,  has  joined  the  sales  organ- 
ization, and  will  make  his  headquarters  in  Detroit. 

The  Eagan-Rogers  Steel  &  Iron  Company  has  been  incorpo- 
rated in  Pennsylvania,  with  $100,000  capital.  It  has  acquired  a 
five  acre  tract  on  the  Pennsylvania  Railroad  between  Crum  Lynne, 
Pa.,  and  Eddystone,  and  is  now  erecting  steel  buildings,  the 
contract  for  which  has  been  let  to  the  McClintic-Marshall  Con- 
struction Company,  Pittsburgh,  Pa.  The  company  will  make 
light  steel  castings  weighing  up  to  200  lbs.,  in  addition  to  grey 
iron  castings  and  other  specialties.  Steel  made  by  the  electric 
process  will  be  furnished,  as  the  company  has  obtained  American 
rights  for  a  successful  process  now  in  use  in  England.  The  prin- 
cipals are  Daniel  C.  Eagan  and  John  I.  Rogers.  •;,  - , 

Charles  B.  Jenks,  western  sales  manager  of  the  Standard 
Coupler  Company,  New  York,  has  been  made  sales  manager  for 
Edwin  S.  Woods  &  Company,  Chicago.  Mr.  Jenks  was  for  eight 
years  employed  in  the  traffic  department  of  the  Pennsylvania  Rail- 
road, and  for  si.x  years  was  in  the  engineering  and  construction 
department  of  the  Atlantic  Refining  Company,  Philadelphia,  Pa. 
In  1892  he  went  to  the  Pressed  Steel  Car  Company,  Pittsburgh, 
Pa.,  and  for  two  years  was  in  the  operating  department  as  as- 
sistant to  the  vice-president  at  Pittsburgh.  For  the  next  five 
years  he  was  in  the  sales  department  at  Chicago.     In  1909  he 
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resigned  to  go  to  the   Standard   Coupler  Company  as  western 
sales  manager.../,..-...  ...  ■.;   /■■  -c    >  ■^•..v^ 

Charles  Haines  Williams,  of  the  Chicago  Railway  Equipment 
Company,  Chicago,  was  elected  third  vice-president  of  the  com- 
pany at  its  recent  annual  meeting.  Mr.  Williams  was  educated 
..       .     _  .  ' .'    ">'  -  ■  ^"  the  public   schools   of 

Baltimore,  Md.,  and  at 
the  Baltimore  Polytech- 
nic Institute,  from  which 
he  was  graduated  in 
1893,  and  also  took  a 
special  course  in  mechan- 
ical drawing  and  machine 
design  at  the  Maryland 
Institute,  and  several 
private  courses  in  differ- 
ent branches  of  engineer-  : 
ing.  He  spent  four 
years  as  special  appren- 
tice in  the  Mount  Clare 
shops  of  the  Baltimore 
&  Ohio,  working  in  the 
machine  and  locomotive 
shops,  the  erecting  shops 
and  in  the  foundry, 
drawing  room  and  test 
departments.  He  left 
the  Baltimore  &  Ohio  to 
become  connected  with  the  Chicago  Railway  Equipment  Company 
as  mechanical  inspector. 

..Francis  H.  Stillman,  president  of  The  Watson-Stillman  Com- 
pany, New  York,  died  suddenly  on  February  18  of  intestinal 
hemorrhage  at  his  home  in  Brooklyn,  N.  Y.     Mr.  Stillman  was  ; 

born    in    New    York    on 
February   20,    1850,    and; 
was  graduated  from  the/ 
Sheffield      Scientific 
School,  Yale  University, 
in  the  class  of  1874.     In 
1883    he    organized    and 
became   president  of  the 
firm  of  Watson  &  Still- 
man.    The  firm  was  in- 
corporated    in     1904     as   ■ 
The     Watson      Stillman  - 
Company,    Mr.    Stillman   . 
remaining    its    president 
up    to    the    time    of    his 
death.     He  was  a  mem- 
ber of  the  Hanover  Club 
of    Brooklyn,    the    Engi- 
neers'   Club,   the   Ameri- 
can Society  of  Mechani- 
cal Engineers,  and  treas- 
urer    and,     continuously 
:-';'.\  'i";   ^.   ^/r>;!?.'.^:'^-' .' v;-: '  ':  ■  V;'..  -  throughout  its  existence, 

a  director  of  tlie  National  Association  of  Manufacturers.  He 
organized  and  was  first  president  of  the  Machinery  Club  of 
New  York,  and  was  also  first  president  of  the  National  Metal 
Trades'  Association.  In  addition  to  being  president  of  The 
Watson-Stillman  Company  at  the  time  of  his  death,  he  was  also 
president  of  the  Bridgeport  Motor  Company,  Bridgeport,  Conn., 
and  of  the  Pequannock  Commercial  Company,  and  a  director  in 
other  manufacturing  firms.  - 

George  A.  Post,  Jr.,  has  been  made  western  sales  manager  of 
the  Standard  Coupler  Company,  New  York,  with  office  in  Chicago, 
succeeding  Charles  D.  Jenks,  resigned  to  engage  in  another  busi- 
ness.     Mr.    Post   was   graduated    from   Cornell   University   with 


Francis  H.  Stillman. 


the  degree  of  mechanical  engineer  in  1905.  He  began  work  in 
the  Westinghouse  Machine  Company's  works  in  Wilmerding,  Pa., 
and  was  in  its  New  York  sales  office  for  a  year  and  a  half,  after 
which  he  entered  the  employ  of  the  Standard  Coupler  Company 
in  its  sales  department.  Upon  the  organization  of  the  Railway 
Business  Association  he  was  appointed  assistant  to  the  president, 
which  position  he  held  for  two  years ;  he  has  had  personal  charge 
of  the  business  details  of  the  dinners  of  that  association.  A  year 
ago  he  returned  to  the  service  of  the  Standard  Coupler  Company 
as  eastern  sales  manager.  ,.  .   ..    ...     ,   .,,  ,        ..   • 

William  V.  Kelley  has  resigned  as  president  of  the  American 
Steel  Foundries,  an  office  he  has  held  since  1905,  and  has  been 
elected  chairman  of  the  company,  a  newly-created  position,  with 
I  o  f  f  i  c  e    a  t   C  h  i  c  a  g  o. 

Charles  Miller  retains 
the  position  of  chairman 
of  the  board  of  directors. 
Robert  P.  Lamont,  who 
has  been  first  vice-presi- 
dent of  the  companj- 
since  1905  was  elected 
president  in  place  of  Mr. 
Kelley.  Mr.  Kelley's  re- 
tirement as  president 
was  due  to  a  desire  to 
obtain  relief  from  some 
of  the  responsibilities  of 
active  office  in  view  of 
his  extensive  other  inter- 
ests. George  H.  Scott, 
second  vice-president  of 
the  company,  will  be 
promoted  to  first  vice- 
president,  succeeding  Mr. 
Lamont.  R.  H.  Ripley, 
third  vice-president,  will 
be  advanced  to  the  second  vice-presidency,  and  Warren  J.  Lynch, 
fourth  vice-president,  to  the  office  of  third  vice-president.  Mr. 
Kelley  was  born  at  Gratis,  Ohio,  February  13,  1861,  received  a 
high  school  and  commercial  education,  and  began  his  business 
career  as  clerk  and  bookkeeper  in  a  hardware  store  at  Springfield, 
Ohio,  in  1883.  From  1885  to  1888  he  was  sales  agent  of  the 
-/..":;  />;.■>.''.:.•    Springfield  Malleable 

Iron  Company,  and  from 
1888  to  1897  of  the 
Charles  Scott  Spring 
Company,  Philadelphia, 
Pa.  In  1897  he  organ- 
ized the  Simplex  Rail- 
way Appliance  Company, 
of  which  he  became  pres- 
ident and  treasurer.  In 
January,  1905,  the  stock 
of  this  company  was  sold 
to  the  American  Steel 
Foundries,  and  in  Au- 
gust Mr.  Kelley  was 
elected  president  of  that 
companj',  holding  the 
office  until  his  recent 
election  as  chairman  of 
the  company.  He  is  also 
a  director  of  the  Allis- 
Chalmers  Company,  the 
Continental  and  Com- 
mercial National  Bank  and  the  South  Side  Elevated  Railroad, 
Chicago.  Robert  Patterson  Lamont  was  born  at  Detroit,  Mich., 
December   1,   1867,  and  was  graduated   from  the  Universitv  of 
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I".  M  Isiiliaril^'  n  lias  Imii  <.liitiil  a  iliri-iti>r  <>l'  tlic  ("liii.-a.i;M 
Piuiuiiatii'    I  I'll!    l'iim))any,   ("liirai^n,  l<i  siKoccil   (llixcr    W  riiin. 

S.  S,  l\in!4lit  lias  Iiioii  i'KvU'<l  \  ii-i-iirf>i<lriit  and  nciKTal  man 
a.mr  III  t!ic  Scnllin  <  iallai;!ur  Irmi  i\;  SUil  ("i  iiii|iaii\ ,  St.  I.muis,  Mi  i 

I  h<«iiia>  M.  ( iatla!.;lu'r,  furmerlv  a  vii-c-|trcsi»KiU  of  the  Si-iil- 
liii-<  ialhiiilu  T  I  lull  \  Sti\l  t  oiiipaiiy,  St.  l-miis.  M-i..  diod  at  liis 
liiiiiU'  in  .'^t.   I.iini>  mi   l\-liruary   1. 

I'rindK  \  W  lijijit,  i-"mi->  Il.irs  ai-law,  wlin  lia\i-  hi.kU'  a  >in- 
oiattv  i>l  i>aU'in  iit:n.-tii\'.  Iiaxc  i\'HIm\(i1  tlK-ir  hIVkx-s  i,,  tlic  lriiiit\ 
buililinv;.    111    i'.i'iailu  a> ,    .\\\v    \i>rU,. 

.  Osi-ar  1\.  I". inl.  i^iiuT.ii  castii'ii  inaiiaticr  <•{  tin-  I'liirrmn  \'ar- 
Tii-Ii  Ci'inpaii).  l"liicai;<'.  with  olVu-o  in  W-w  N'ork.  dii<l  at  liis 
luMiic  ill  Wu    \\'vk  itn  I'tlnuars  S  at  tlie  at;i   of  74. 

LV'''"i'i  r.  Ki»~,  f,iriiui"l>  with  liu-  LiiuK-  Air  i'r"ihu't>  ('niii- 
pany,  Uuffaju,  X.  ^'.,  lias  unik-  \'>  ihv  ludciivndiiit  rminualif 
'J'txd  C.iiuiiany.  ( 'liii-ai:.i.  witli  olUcc  in   Pitlslniryh.   I'.i. 

i  he  •it'licf  "f  I'..  \.  Craii;,  si  lUtlioastiin  nianaiiiT  of  tlio  \\  ostins.;- 
h<'ii>t-  Air  I'.raki'  C'l'iiiiiaiix  and  tlu-  \\\-~iini;hiiiiM.'  Traotiin  I'.v.ikf 
t  iiiii|)any,  lia>  ln'i'ii  ninvfd   fruin    \\  ihiu-rdiiit;,    i'a..  I'l    l'itl>l)in"L:li. 

riiL'    indipi'iiiKni    I'lu  iiinatii.-     I  i  h  d    (onipaii).    I'hiiaun.   has    >(.•- 
fui'i'd  Iari;iT  il'  nr  spao*.'  in  tlio   l'"ariin.T-'    I'.ank   hiiildiiiji.  niifaL;ii. 
I  hi-  I 'Id  MftiiT  was  at   14J(>,  and  the  new   "IVki   i>  Im-atcd  at   Xn.-. 
I.IN  and   l-fl*'. 

11  "Ward  W.  |-.\aiis.  fi.riiK-rI>  ^.iiMural  >ak->  niaiiai;<.r  "f  tin.' 
C'raiK'  li'inpanv,  l'hioa;.i",  ]ia>  Unti  iiiadi-  m.iur,il  saU~  iiiana.!.ii'r 
of  till-  l>c>t  .Mannfacturiiii;  ("niiians.  i'lit-lmr'.;]!.  I'.i..  ni.ikcr>  of 
liipo  and  pipr  littinii>. 

I.  \.  ]  >;irliii,!.;.  f'Tiiurlv  chii  f  (.n.^iiuir  "f  the  K.  ( i.  IVti-r^ 
M.nnifaotniint;  C"iii]>atiy.  (irand  Kapi'l-.  Mik-h..  ha^  liniK-  t"  the 
Kcniy  I'.lcotric  Conipaiiy,  Audi,  isi>ii.  hid..  a>  ini;iiui-r  "f  the  iocti- 
iii'itive  lie.i<ili'-iht  departnunt. 

layi'T  iV  .\rnold.  Ltd.,  .\i"iiireal.  Can..  lta>  heooinO  the 
sole  repreM'iilative  in  I'anada  of  the  .\nierieai)  electric  heail- 
linht  e'lnipnieiil  i<>r  h 'C  .iin 'ti\  i.>.  a  i>r"diKt  iii.iiitifactnied  li\  the 
Keiiiy    Idectric   (  "iiipanx.    .XiiilerM'ii,   Ind. 

■C.  K.  l.a>>iitr.  iiiecluinical  siiperinteiitli  iit  "f  the  .\inericaii 
LoiSiiiiotive  ('"iiipanx.  ]ia>  jinrchased  .i  ciintinlliiii'  interest  in 
the  I'.aiishe  Machine  I""]  C'oiiii>aiiy.  .'^prinvlieM.  .Mass.  .\lr. 
I.assjter  will  nut  assume  active  C"nlri'l  at  i)re<i.nt. 

II.  I'.  W'arilwell  has  resi^neil  as  >upi  rinteiiikiu  "f  p"Wer  .'iml 
eiinipineut  "f  the  Chicaii"  iS;  Westi ni  Indi.ina  and  the  I'.elt  Rail- 
way of  (.'Iiicayi."  t"  heci'iiie  assi>tant  maii.iiier  "f  the  Central 
l.ocomiitive  &  Car  W'urks,  witli  ottici-  ;it  Chicau". 

'I'lie  li.  W.  Jiihiis- Maiu  ille  ('niiipany.  Xew  ^"l'^k.  has  .nipiire'! 
the  S"lc  seltinij  ai;eiu-y  for  the  entire  products  nf  1.  1'.  I'rink. 
New  York,  inanufactnrer  <<i  Irink  retlectors  ami  lixtnres,  and  is 
now  in  a  i»osition  t<>  desii^n  and  >ell  liuhtinti  systems  for  all  forms 
of  artificial  illumiiiati"n. 

'j'he  l.i'Ci'nii'tive  Iviuipnient  C"nii),in.\ .  l)vtr"ii.  .Mich.,  li.is  hecii 
iiiC"rp"rate«i  with  a  capital  of  ?.^5(I.<KKI.  This  ei'mjiany  will  mami- 
facture  a  new  t\pe  "f  i"urii;d  Imx  ;iiid  drixiiii;  lii'X.  and  a 
Iiatcnted  Mi[ierlioater  f"r  l"C"nioti\es.  1  h"se  interi-stid  in  this 
comiiany  are  Cliarle-  K.  l\ichar<ls"n,  IMuard  ."-^iiiith  ainl  John  .\. 

ott.  ■  ■;:■  .-  ■    i:^  ^  '•■,  ,    V .  ;  V. 

\.  I..  \\"!iipiile,  for  some  years  in  the  raihvay  siqiply  hnsincss, 
and  for  the  last  two  years  pre-ideiit  and  !.;>iier;il  maiiai;er  of  the 
W  hipide  ."^upplv  Ci'miian\.  Xc  u  \"rk.  ha*  resitiiud,  aiiil  the 
C'lnpaiiy  has  l.eeii  dissolved.  Mr.  Whipple  will  cotuimie  in  the 
railwriy  siijiph  husitiess  with  the  W'.ar'i  l"i|ui|)iiieiit  C"omp;ni\.  Xew 
^'ork. 


J.  Il'.u.ird  .Mitchell,  cue  of  the  f"unders  of  the  \\'illiat!i 
i'.utclur  ."steel  WOrks,  which  w.is  afterwanl  the  Midvale  Stce! 
Works,  Xiceti'wn.  I'a..  and  >enior  niemher  of  the  linn  of  I'hilip  S 
Justice  i\:  Coni|i;iii\.  I'hiladelphia.  I'a..  <lcalers  in  railway  supplies, 
died  "It  leliruarv  ()  .it  his  home  at  llathoro.  fruin  a  genera! 
hreakdi'W  n.  due  to  ol<l  a.ye.  •        •  "  . 

I'raiik    1-".   Cii.uiiin.   t'nr  several  vear.s  representative  of  the  Chi 
c.ii;"  tar   ileatiiiii  ("nipanv    in   .Xew    I'.ntil.ind  territory,  ;ind  wlh 
f"r    the    past    six    nii'iiihs    li.is    hceii    connected    with    the    W'ari; 
l'(|uii)iiient  C"iiip;iiiv.   .Xew   N'"rk.  ha>  returned  to  his  former  p" 
sition  willi  the  Chic;i,!.;o  C.ir  lleatiiiii  Compjitiy.  with  headipi.irter- 
at  170  r.ri'.idwav.  Xew    ^'"rk. 

I  he  Western  ."~<leel  C.ir  \  I'.iinidry  Compan_v.~  Chicago,  ha- 
purchased  the  plant  and  luoperty  of  the  Illinois  C;ir  &  K(|uip- 
iiuiil  (.'"inp.inv .  occu)>_v  illy  ,ili"iit  1(K)  .acres  at  lie.yewisch.  III.  The 
ci'inpanv  has  "cciipieil  the  pr"pert.v  since  l'*()J  timler  lease,  aii'l 
is  lU'W  e.xercisiti:.;  its  "iitii'ti  to  purchase. 

At  the  annu.al  imetiiii.;  "f  the  sl"ckh"lders  of  the  Xiles  I  o"! 
Wiirks  Comp.iiiv.  Il;imilt"n.  Olii".  held  January  30,  the  follow- 
inj;  oflicers  were  reelected:  James  K.  CulKii,  president; 
Cieorue  T.  Ueiss.  vice-president:  Janus  1..  lll.iir.  secretary; 
.Miles  T.  \\';itts.  assistant  secret .irv  :  Charles  Cornell,  treasurer. 
.iinl  l.ucins  1!.   r"tter.  assistant  treasurer. 

Ch.irles  r.""tli.  wli"  h.is  lieeii  ci'iuiected  with  the  Cliicai,'" 
riienm.itic  Tool  l"ini);iii_\.  (."hicatio.  since  its  or,!.;ani/atioii.  has 
I'ecii  m.ide  district  inanauer  of  the  company's  Xew  l-.n.uland  ter 
rit"r\.  with  "flice  in  lii'StMii.  Ma-s..  succeediny;  J.  .M.  lowle,  re- 
sjyiuil.  .Mr.  r.""tli  w  ris  ;i  \  ice-|)resident  "f  the  C"iiipany  until 
Seplemher   1.    l"'ll.   when  he   resiyued  mi   ;iccouiit  of  ill   health. 

I'.dvv.ird  \\"rce>ter.  Jr..  fnrmerly  district  s;ile>  man.iyer  of  the 
.X.iti'iiial  Tnlie  C"mp.iny.  I'ittslnirt;li.  I'a..  ;it  .\tlanta.  da.,  has 
ineii  transferred  t"  the  St.  l."ni>.  .Mo.,  otiice.  vice  I'.dward  .\. 
hi'Wtiev.  ileceased.  II.  I'.  .Xels"n  of  the  St.  Louis.  .Mo.,  "tlice 
has  heeii  tr;insferred  t"  the  -\tlanta.  ( ia.,  olhcc.  R.  R.  Lally.  Jr.. 
li;is  heeii  tr,insferre<l  from  the  I'ittshtirtili,  I'a..  oflice  to  the  St. 
I."uis.   M"..  i'IVk-i'.  succeeding  .Mr.   .Xelson. 

L.  11.  Mesker.  wh"  h.is  heretufi're  heon  coimectod  with  tlie 
(  levelaiK-i.  ( )hi".  hraiicli  "f  .Manning.  .M;i\well  ^;  Mo"re.  Xew 
\"rk.  h.ts  111  ell  app"iiiti(l  iihiii.-iyer  "f  the  St.  Lmiis,  Mo.,  hranch, 
with  I'i'tice  in  the  l-'risi-"  I'uildin.s.;.  succeedin.y  C.  L.  Lyle.  resignc<l. 
I'raiik  I',  ."^niith.  w  h"  was  f"rmerly  connected  with  the  .sales  de- 
|iartmeiit.  has  .ayaiii  heci'Uie  associated  with  the  r.iilway  depart- 
ment. C".  I..  .McCulloiiyh,  formerly  connected  with  the  I'ackard 
.M"t"r  I  ,ir  C"m]i.iti>.  hitf'it.  Mich.,  has  joined  the  sales  organ- 
i/atii'ii.  ;iiii|  will  m.ike  his  liea<l<ptarlers  in   Hetrnit. 

rile  h..i,i.;;m-R".uers  ."^teel  ^:  I  roll  Ci.mp.anv  li.as  heen  incorpo 
rated  in  I'ennsylvani.i.  with  $UXMJ(IO  capital.  It  has  accpiired  a 
live  acre  tract  mi  the  I'eniKvlvania  Railro.ad  hetweeii  Cruiii  l.vnne. 
I'a..  and  l".ddystoiie,  and  is  now  erectin;.:  steel  Iiuililin.!j;s,  the 
("iitraci  f"r  which  li.is  hceii  let  t"  the  .McClintic-.M.irsh.dl  C"n- 
structii'ii  ('omi)an>.  I'ittsliur.yh,  I'a.  The  company  will  make 
li.yht  steel  ca.stinys  wei.yhiny  nj)  t"  JOO  Ihs.,  in  ;id<litioii  t"  .yrev 
'■•■111   castings   and   other    speci.dlies.      ."^tecl    iii.ide   liy   the   electric 


iri 
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mil    easuuys    ami    oiiier    .speciaiiiis.      .^lei  i    inane"    ny    iiie    eiecu  ic 
iriice-s  will  In-  furnislu-d.  ,is  the  cmnpanv    has  "htained  .\iiierican 

rights  l"r  ,i  successful  pr"Cess  now    in  use  in   Lnyl.ind.      1  lie  luin- 

cil'.ils  are  I  )aiiiel  ('.   hayan  and  Juliii   I.  Rnyers. 

t'harks  I!.  Jeiiks.  western  s.ales  man.iper  of  the  .Standard 
Cmipler  Ci'iiipany.  .Xew  ^'ork,  has  heen  made  s.ales  maiU'mer  f"r 
Ldwin  .'-^.  Wi.i'ds  v\:  C"m)iaiiy.  Cliicas.;".  Mr.  Jeiiks  was  for  eiyht 
vears  eniiil"_veil  in  the  traliic  dipartnieiU  of  the  I'emisylv  .inia  R.ail- 
ri'.iil.  .and  fur  si\  years  was  in  the  en.t;ineeriii;j:  and  construction 
department  of  the  .\tlamic  Reliniii.tj  Company.  Philadelphia,  I'.'i. 
In  18*12  he  went  i"  the  Pressed  Steel  Car  Company,  Pitlsliiiri;h. 
Pa.,  and  f'lr  two  ye.irs  w;is  in  the  "iieiatin.t;  deiiartment  .as  as- 
sistant to  the  vice-iiresideiit  ;it  Pittsliuryh.  I'or  the  next  live 
years  he   was   in  the  sales   department  at   Chicago.     In   1909  he 


M  -Kl  II.    I'.iJ 


AMl-klcAX     EXCIM'.I.K. 


m 


icsigm-<l    to    iii>    tci    tlu'    Staiulard    Coupler    t"oini>;m\    as    wistcni 
sales  inanawir. 

Cliarlcs    llaiiu-   Williams,  of  tlic  Cliioaso  Railway  iMitiipnu'iit 

Coiiipaiix.   C'liira.i;^'.   was  (.Tfoti-il   tliinl  \  ioc-|)i"t'si(k'nt  of  tin-  coiii- 

pait\    at    it>    ifiiiit   annual   iiuctin^.      Mr.    Williams   \v;is  vdiicatcd 

,,      ■-...  .  in   the  public   sclioojs   of 

I'altiniorc,  Md.,  and  at 
tlif  P.altiniorc  rolytt-ch- 
nio  Institute,  from  whidi 
he  was  .uraduatcd  in 
1X93.  and  als<j  took  a 
special  course  in  mechan- 
ical drawing  and  machiiu- 
<!isi:^n  at  the  Maryland 
institute,  and  several 
liri\  ate  courses  in  differ- 
ent iiranches  of  en.uineer- 
ing.  He  sjK'in  four 
.\ears  as  special  apprvn-' 
lice  in  tlie  Mount  tlare 
siiops  of  the  Haltimore 
&  Ohio,  working  in  the 
machine  and  loc<»inoti\e 
sho])-,,  the  erect  insi  shops 
and  in  the  foundry, 
drawing  room  and  test 
(lepartnieins.  He  left  . 
the  I'laltiuiore  &  Oljio  to 
Railway  Jiquipment  Company 


Charles    Haines    Williams. 


Iteconu    coimecteil  w  itli  tlie  Cliic.igo 
.is  inecli;inic;d  inspector. 

l-rancis  II.  ."-'lillin.ui.  pre-ident  of  'riic  \\  at>on  .Stillm.m  Coui- 
]i,in.\.  W  w  \  oik,  (iiiil  suddenlv  on  hehrn.iry  IS  of  intestinal 
hemorrhage  at    hi>   lionie   in    I'.rooklyn.    X.   ^'.      Mr.    Stilhnan   wa^ 

born  in  New  York  ou 
Febru.iry  _'0,  IS.-O.  an<l 
wa<  gr.iiiuated  from  the 
SheftleUl  Scientific 
School,  Yale  rniver-iiy, 
in  tlie  cl.i^s  of  1X74.  in 
1XX3  he  oru.ini/ed  an<l 
became  pre-ideiit  of  the 
lirm  of  W  aison  &  Still- 
ni.'m.  The  t'irm  was  iu- 
i-orporaied  in  1W4  as 
llie  W'at.son  Stillnian 
Companv.  Mr.  .'^tillmaii 
remaining  its  president 
up  to  the  time  of  liis 
death.  He  was  a  mem- 
lier  of  ijie  Hanover  Club 
of  r.rookl.\n.  the  h'ngi- 
neers"  Cluli,  the  Ameri- 
aiiv  Society  of  Mechani- 
cal Engineers,  and  treas- 
urer .and.  contiimousl\ 
';■''.  X  '':.;■•/'  V,  throui^hout  its  cxisteiice. 
.•1  director  of  the  X;iti>  nal  .\ssoci;uion  of  .M.Muiiactnrer-;.  lie 
<>rg,ini/ed  and  w.is  lirsl  iiresideiit  of  the  M.ichiner.\'  Clnli  of 
.\ew  \iirk.  .and  was  .'♦Tso  tirst  president  of  the  X;iti<in;d  .\Ut,il 
Trades'  .\ssoci;ition.  In  .I'ldition  to  being  jtresident  of  I  he 
Watson-Stillm.in  Comii.my  at  the  time  of  his  <!eatli.  he  was  al>'> 
presideiu  of  tlu'  Bridgeport  Motor  Comitaiiy,  I'ridgeiiort.  Conn., 
and  of  the  re<pi;nnioek  t'oinmercial  Company,  and  a  director  in 
other   mannfacturini;    iirms.  -'..;■'"-■  • 

George  .\.  I'ost.  Jr..  h.i>  heen  made  western  sales  m;niager  of 
the  Standanl  Coupler  Couipanx.  Xew  York,  with  office  in  C'iiicago. 
succeeding  Charles  1).  lenks.  resigned  to  eiiga.ge  in  .iimther  busi- 
ness.     Mr.     Po-t    was    '..zr.uhtaled    from    Cornell    I'niversitv    witli 


Francis   H.   Stillman. 


the  decree  of  mechanic.il  eiii^iiuer  in  VfOh.  lie  i>egau  work  in 
the  W'esiin.nliouse  .\l.tcliine  Comp.iiiv's  works  in  W'ilmerding.  I'a.. 
and  was  in  its  Xew  N'ork  sales  office  for  ;i  year  ami  a  half,  after 
which  he  entere'l  the  einiiloy  of  the  Standard  Coupler  Company 
in  its  sales  dep.irtmenl.  Cpou  the  organizati<Mi  of  the  Railway 
lUisiness  .\ssociation  he  w.as  .ippoinled  assi-tant  to  the  president, 
wliich  position  he  held  for  two  \ears;  he  h.'is  ha<l  personal  cliarge 
of  the  business  details  of  the  iliimers  of  that  iiss<»ciati<tn.  A  year 
a.go  he  returneil  to  the  -er\  ice  of  tlie  Stand.ird  t*oupler  Comp.iiiy 
as  eastern  sales  man.iger. 

William  \'.  Kellex  h.is  rl■^i;.^ned  :is  president  of  tlie  .\mtrican 
.Steel  I'omiilrie^,  an  otiice  he  h.is  held  since  I'l't?.  and  h.is  Ite'eu 
electe*]  ch.iirnian  of  tlie  compan_\,  .i  newly-created  po>iiion.  with 

office  at  Chicago. 
Charles  Miller  retains 
the  i)4i-itioii  <if  ehairin.in 
of  the  Ifo.trd  of  directors. 
Koheri  I',  l.anvoiu.  who 
h.is  been  first  vicc-jiresi- 
deiit  i\i  the  company 
since  l'X)5  was  elected 
jnesideiit  in  jilacc  of  Air. 
Kelley.  Mr.  Kelley's  re- 
tirement as  presi<lent 
was  ,<l«e  to  a  desire  to 
obtain  relief  from  some 
of  the  respon.-ibilities  of 
.icttrc  I  )flice  in  view  of 
his  extensive  other  inter- 
e>ts.  (ic'Tge  II.  Scott. 
second  \  ice  president  of 
-tlic-  Comp.any,  will  be 
promoted  to  first  vice- 
president,  succivlinir  Mr. 
Lanioiit.  R.  11.  Uiidey. 
third  vice-president,  will 
be  advanced  to  the  >econd  \  ict-presidency.  ami  Warren  J.  Lynch, 
fourth  \  ice-presidetu.  to  tlie  ofiice  of  thir<l  \  ice-president.  Mr. 
Kelley  was  Itorn  at  <iratis.  ( )lno.  ]"eliruar>  13.  lS<jl,  received  a 
high  school  . and  ciiumercial  eiluc.ttion.  and  began  his  business 
career  as  clerk  and  bookkcepi  r  in  ;i  hardware  -tore  at  Springiield, 
lVhii»,  in  1XX3.  liom  IXX.S  to  IXXX  lie  was  Sales  agent  of  the 
■       ../^:'  :  ...     .  SpriniifieM         Malleable 

Irou  Ci.mp.iiiy.  and  from 

1X88    to    ix*;;    of    the 

Charles  Scott  .Spring 
Company.  Philadeliiliia. 
I'a.  In  lX9r  he  org.in- 
i/ed  the  Simplex  Rail- 
Way  Appliance  Company, 
of  which  he  became  pres- 
ident and  treasurer.  In 
January,  l'X>5,  the  stock 
of  this  coinp;tny  was  S'  dd 
to  the  American  Steel 
Foundries,  and  in  Au- 
.gust  Mr.  Kelley  was 
elected  presiflent  of  that 
comp.my.  holding  the 
office  until  his  recent 
election  as  ch.iirman  of 
the  company,  lie  is  also 
a  director  of  the  Alli>- 
Clialmers  Company,  the 
Continental     and     <.'.-.m- 

mercial   Nati.Mial   P.ank  an<l   the   Soirth   Side   Elevated   Railroad. 

Chicago.     Robert  Patterson  l.amont  was  horn  at  Detroit,  Mich.. 

December   1.   IXtv.   .and   was  graduated    fmnt   the   Univcrsitv   of 


William    V.    Kelley, 


Robert    P.    Lamont. 
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Michigan  with  the  degrees  of  B.  S.  and  C.  I-:,  in  1891.  After 
leaving  college  he  was  employed  at  the  World's  Columbian  Ex-- 
position  in  1891  and  1892.  From  1892  to  1897  he  was  secretary 
and  engineer  of  Shailer  &  Schinglau.  a  contracting  company. 
From  1897  to  1905  he  was  associated  with  Mr.  Kelley  as  first 
vice-president  and  a  director  of  the  Simplex  Railway  Appliance 
Company,  and  in  1905,  when  Mr.  Kelley  became  president,  he 
was  made  first  vice-president  of  tlie  American   Steel  Foundries. 

Plans  are  being  made  for  a  formal  opening  of  the  Permanent 
Manufacturers'  Exhibit  of  Railway  Supplies  and  Equipment  in 
the  Karpcn  building,  900  South  Michigan  boulevard,  Chicago, 
during  the  week  beginning  March  16.  Nearly  50,000  invitations 
will  be  sent  out  to  railway  and  supply  men,  and  admission  tick- 
ets may  be  obtained  from  V.  Courtright,  secretary.  The  ex- 
hibit booths  occupy  36,000  sq.  ft.  of  space,  or  the  entire  twelfth 
floor  of  the  building.  A  large  assembly  room  and  committee 
rooms,  handsomely  furnished,  as  well  as  a  club  room  for  the  use 
of  the  exhibitors  have  been  located  on  the  eleventh  floor.  In- 
vitations have  been  extended  to  a  large  number  of  railway  asso- 
ciations to  make  use  of  the  assembly  and  committee  rooms  free 
of  charge  for  their  meetings,  and  several  organizations  have  the 
matter  under  consideration.  ^  . .    •.      .,. 

Samuel  T.  Fulton,  western  manager  of  the  Railway  Steel- 
Spring  Company,  New  York,  witli  office  at  Chicago,  has  been 
appointed  general  sales  agent  of  the  company,  with  office  at 
New  York,  efTective  "■; 
March  1.  The  greater 
part  of  Mr.  Fulton's 
career  has  been  in  the 
railway  service,  and  he 
enjoys  a  wide  acquaint- 
ance among  both  rail- 
way and  supply  men. 
He  was  born  January 
11,  1866,  at  Topeka. 
Kan.,  and  after  being 
educated  in  the  public 
schools  entered  the  rail- 
way service  July  1,  1879, 
as  messenger  in  the  tele- 
graph office  of  the  Kan- 
sas Pacific  at  Topeka. 
He  was  telegraph  opera- 
tor and  agent  at  various 
stations  on  the  Kansas 
Pacific  and  Union  Pa- 
cific, and  for  two  years 
■was    telegraph    operator 

for  the  Western  Union  Telegraph  Company  at  Topeka.  In 
1885  he  became  secretary  to  the  superintendent  of  machinery 
of  the  Atchison,  Topeka  &  Santa  Fe;  in  1888  secretary  to 
the  general  superintendent  at  Chicago;  in  1889  train  despatcher 
of  the  Chesapeake  &  Ohio,  and  in  1890  he  was  made  secre- 
tary to  the  freight  traffic  manager  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis.  In  1891  he  became  stenographer 
to  the  chairman  of  the  Central  Traffic  Association  at  Chicago;  in 
1892  secretary  to  the  freight  traffic  manager  of  the  Kansas  City, 
Ft.  Scott  &  Memphis ;  in  1893  chief  clerk  to  the  general  super- 
intendent ;  in  1895  chief  clerk  to  the  president  and  general  man- 
ager, and  in  1899  assistant  to  the  president  of  that  road.  In 
August,  1901,  he  became  chief  clerk  to  the  vice-president  and 
general  manager  of  the  St.  Louis  &  San  Francisco  at  St.  Louis, 
and  from  January,  1902,  to  February,  1903,  was  general  man- 
ager of  the  Crowe  Coal  &  Mining  Company  of  Kansas  City.  In 
1903  he  returned  to  railway  service  as  assistant  to  the  vice-presi- 
dent of  the  St.  Louis  &  San  Francisco,  and  in  April,  1904,  was 
appointed  assistant  to  the  president  of  the  Chicago,  Rock  Island 
&  Pacific  at  Chicago. 


Catalogs 


Samuel    T.    Fulton. 


Drills. — The  Cleveland  Twist  Drill  Company,  Cleveland,  Ohio^ 
has  published  an  effective  folder  on  Paragon  Flatwist  drills. 
The  special  feature  of  the  folder  is  the  reprint  of  an  article  on 
tests  made  with  this  drill  at  the  M.  M.  and  ]\I.  C.  B.  convention 
last  June.  -  .7'       :  v;  7"  '  '   .- 

Friction  Clutches. — The  Carlyle  Johnson  Machine  Company, 
Manchester,  Conn.,  has  publisho^l  a  booklet  entitled  The  Johnson 
Friction  Clutch  as  Applied  in  Machine  Building.  The  booklet 
includes  illustrations  of  various  machine  tools  which  have  been 
equipped  with  these  clutches.  ;;:• -V  '■  •  ';~.v'- ~:-.ri^.^^ 

Grinding  Wheel  S.^fet^. — The  Norton  Company,  Worcester, 
Mass.,  has  published  an  interesting  booklet  entitled  Safety  as 
.Applied  to  Grinding  Wheels,  describing  and  illustrating  modern 
preventive  and  protective  safeguards  which  may  be  easily  applied 
in  the  use  of  grinding  wheels  and  machines,  ,....■_,.-■■    y  v,     .      ,• 

Locomotive  Accessories. — The  Locomotive  Improvement  Com- 
pany, Clinton,  Ohio,  has  issued  catalog  No.  2,  describing  Markel's 
removable  driving  box  brasses,  lateral  motion  plates,  flangeless 
shoes  and  wedges  and  solid  head  main  rods.  The  recent  improve- 
ments in  these  articles  are  considered  in  the  pamphlet. 

C.\R  Speci.\lties. — The  General  Railway  Supply  Company,  Chi- 
cago, has  issued  a  22-page  pamphlet  giving  a  general  description 
and  illustrations  of  various  special  devices  used  in  passenger  cars. 
They  include  metal  sheathing,  car  insulation,  vestibule  trap  doors, 
floor  covering,  curtain  and  window  fixtures,  and  car  roofing. 

AuT0M.\Tic  St.arting  Control. — The  Reliance  Electric  &  Engi- 
neering Company,  Cleveland,  Oiiio,  has  published  bulletin  No. 
7010  on  automatic  starting  control,  in  which  the  advantages  of 
tiiis  method  as  a  power  saver  are  pointed  out.  Illustrations  in- 
clude various  machine  tools  which  have  been  equipped  with  this 
device.       ■•  ,v:  ■;•  ;•  .v  ;.':■".•       .w  ^.-*">-''.'v,  ■■••'>•: , 

Dr.\ft  Rigging. — The  T.  H.  Symington  Company,  Baltimore, 
Md.,  lias  issued  a  new  booklet  illustrating  and  describing  the 
I'arlow  draft  rigging.  The  best  method  of  assembling  is  illus- 
trated and  dcscril>ed  for  the  benefit  of  car  foremen  and  others 
interested  in  the  proper  application  of  the  draft  rigging  to  the 
car  frame. 

Ch.mns. — The  Morse  Chain  Company,  Ithaca,  N.  Y.,  has  pub- 
lished bulletin  No.  11  on  the  Morse  silent  chain.  This  chain  is 
described  in  detail  and  illustrated  by  photographs  and  diagrams. 
An  interesting  comparison  between  rope  and  chain  drive  is  in- 
cluded.    On  the  last  page   of  the  bulletin  data   is  given  to  be 

used  in  the  design  of  the  Morse  silent  chain  drive.  ,  -. 

.  ,•■.'/ 

Turbo-Generator  Sets. — The  General  Electric  Company, 
Schenectady,  N.  Y.,  has  published  bulletin  No.  4887  on  Small 
Turbo-Generator  Sets  in  capacities  of  from  5  to  300  k.w.  All  of 
these  sets  are  of  the  horizontal  type  and  may  be  arranged  to 
operate  either  condensing  or  non-condensing  and  at  any  steam 
pressure  above  80  lbs.  for  the  smaller  sizes  and  100  lbs.  for  the 
^^rger.  ;  .;.  ...o;-, :',  _  ■".:  ■.•:;•■■:;;■>'>;;;.:.•■,;*  .^_^ .;,,;  V::.; 

Drills. — The  Morse  Twist  Drill  Company,  New  Bedford, 
Mass.,  has  published  a  350-page  catalog,  illustrating  and  giving 
the  prices  and  dimensions  of  its  twist  drills,  reamers,  chucks, 
milling  cutters,  taps,  machinists'  tools,  etc.  A  separate  pamphlet 
published  by  this  company  illustrates  and  describes  a  new  indexed 
case  for  drills  from  which  the  proper  size  drill  can  be  quickly 
selected.  ;   .,'•": ' 

Electric  Hoists. — The  Sprague  Electric  Works  (New  York) 
of  the  General  Electric  Company  has  devoted  a  small  illustrated 
booklet  to  the  advantages  and  illustrations  of  the  various  types 
of  Sprague  electric  hoists  for  handling  loads  which,  on  account 
of  their  location,  are  inaccessible  to  the  ordinary  traveling  crane,^ 
or  which  are  too  small  to  be  economically  handled  by  such  a 
large  and  expensive  machine. 
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Our  readers  are  requested  to  note  that  the  date  of  publication 
has  been  changed  to  tlic  first  Ihursday  in  the  month.  This 
means  that  the  paper  will  be  mailed  on  the  preceding  Wednesday 
night  and  that  it  should  be  delivered  to  cities  near  the  office 
of  publication  on  the  next  day.  However,  because  of  the  action 
recently  taken  by  the  post  office  department  whereby  the  papers 
are  carried  over  certain  districts  by  freight  instead  of  entirely 
by  fast  mail,  as  formerly,  some  delay  in  the  delivery  of  the  paper 
is  to  be  expected  by  those  subscribers  at  a  distance  from  New 
York.  If  too  great  a  period  occurs  between  the  time  of  pub- 
lication and  the  delivery  of  the  paper  we  would  suggest  that 
you  take  the  matter  up  with  your  postmaster,  and  also  notify 
this  office. 


. .       ,  ,         ..  It    has   been    suggested   that   the    standard 

More  Information  *^ 

practice,   particularly   in   tne   case  of  wear 
'  ■   •-  limits,  be  placed  in  clear  language  on  the 

.   ,  .     Prints  jjjy^  print  of  the  part  affected,  so  that  this 

information  would  be  available  to  the  workman.  This  is  an  ex- 
cellent suggestion,  and  while  men  who  are  steadily  engaged  on 
the  same  job  generally  carry  such  information  in  their  heads» 
there  is  no  reason  why  it  should  not  be  on  the  blue  print  and 
thus  avoid  the  danger  of  any  misunderstanding  or  mistake.  It 
would  relieve  the  foreman  of  considerable  trouble  in  many  cases, 
and  would  frequently  prevent  useless  machine  work.  This  prac- 
tice would  be  particularly  applicable  to  the  wear  limits  for  axles, 
crank  pins,  piston  rods,  cylinder  bores,  piston  head  clearances 
and  driving  wlieel  tire  thickness. 


-'      p-  :ci,'njf  ^'^^  competition  on  the  best  method  of  fin- 

.  ishing  driving  boxes  closes  on  May   1.     A 

prize  of  $25  will  be  awarded  for  the  method 
Boxes  jjjgj  jg  judged  to  be  the  best.     This  is  one 

of  the  most  important  jobs  in  the  shop,  and  one  to  which  many 
shop  superintendents  have  given  carcfivl  study.  In  awarding  the 
prize  full  consideration  will  be  given  to  any  unusual  handicaps, 
if  you  make  them  clear  in  your  description.  Simplj-  furnish  a 
statement  of  facts  giving  detailed  particulars  for  each  step  of  the 
work,  blue  prints  or  photographs  of  any  special  tools  or  equip- 
ment used,  and  a  record  of  the  time  required  for  each  part  of 
the  work.  Thert  is  still  plenty  of  time  for  you  to  prepare  the 
matter  before  the  closing  date,  if  you  start  to  work  on  it  at  once. 
A  more  extended  announcement  of  the  contest  will  be  found  in 
our  March  issue. 


Beech  Grove 


The    second    stage    toward    the    completion, 
as   originally  planned,  of  the   repair   shops 
of  the  Big  Four  at  Beech  Grove,  Ind.,  was 
Repair  Shops  marked  by  the  recent  transfer  of  all  coach 

repairs  to  that  point.  The  next  step  will  be  the  erection  of 
freight  car  repair  shops  and  of  the  locomotive  terminal,  which 
will  take  place  when  the  large  classification  yards  to  be  located 
here  are  installed.  The  new  coach  shop  at  Beech  Grove  pro- 
vides practically  perfect  facilities  for  repairs  to  this  class  of 
equipment.  The  manner  in  which  crane  service  is  provided  to 
meet  all  reasonable  requirements,  but  without  extravagance  either 
in  the  equipment  or  structure,  is  particularly  interesting.  Cranes 
are  available  for  lifting  car  bodies,  handling  and  transporting 
trucks,  large  sills,  wheels,  underframe  castings,  and  in  fact  all 
heavy  parts,  and  still  they  serve  less  than  half  the  floor  area  of 
the  building.  A  study  of  the  whole  plant  develops  but  one  pos- 
sible point  of  criticism,  and  that  is  in  the  placing  of  the  cabinet 
shop  on  the  second  floor  of  the  planing  mill,  which  necessitated 
extremely  heavy  steel  work  in  the  roof  trusses  to  give  a  clear 
floor  area  on  the  first  floor.  It  would  hardly  seem  that  the  ad- 
vantages of  having  the  cabinet  shop  in  this  location  were  sufficient 
to  justify  this  expense,  particularly   at  a  point  where  there  is 
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AMKKicAX    i:x(;ixfj:r. 


\  i.L.   S(i.    Xli.   3. 


.Mii-lii.i::m  witli  tlu'  <lem\>.-.  ..i  I'..  S.  aii.l  I',  i;.  in  IS'M.  .\iwv 
k'.ivinL;  olU-.m-  Ik-  was  ciiiplovid  ;it  tlu  WoiMV  (  MtuniMaii  l".x- 
p..sili..n  ill  lS<il  aiitl  IS'iJ.  I-rom  IS'L'  t.>  IS"/  Ik-  was  -i-cn-tary 
uikI  ciiiiiiK-ir  "•  Shailc-r  &  Scliiiii;lan.  a  ci'inrai-tiiit:  CMiiii)any. 
l-'ri'iii  1S''7  X"  l'H)5  Ik-  was  :iss<>i-iati-(l  wiili  Mr.  I\>.1K>  a^  I'irst 
vii-c-;irc->i.li-iit  and  a  (lirn'ti)!-  of  iIk-  Siiiipk-x  Uailwax  AiipliaiK-o 
l'i'iiil>aii\,  aiul  ill  VK)^.  wIk-h  Mr.  Killcy  ln-iaiiK-  i)if>i<lciit.  lie 
was   luadi-   first   vii-i- jnc-i'li  iii  <>i   tlu-    Xim-rii-an   Sti-cl    l-iaiii(lri<-s. 

I'laii>  art-  Iiiiiii;  mailc  i'"r  a  formal  oiniiiii'^  of  tlu-  IV-rmancnt 
.ManufacHirt  r^'  J-".\liiliit  of  Kailwav  Sup|ilit.->  ami  l-.(|uiimK  lit  in 
tlu-  KariHii  liuiJiliii;.^,  'KIO  Soutli  Mioliitiaii  lioiilcxard.  Cliica.uo, 
ilnriiii;  the  week  iHinitininii  Mar^-li  Ifi.  \\arl\  5().00()  invitations 
will  lie. sent  <>tit  to  railway  ami  .-"Upplx  men.  and  admission  tick- 
ets titaj"  lie  ohtaiiied  from  \'.  (oiirtriyht.  si-crelar\.  I  he  e\- 
hihit  lM->vths  oeiui)\  .^'i.***'"  si|.  fi.  of  >|iai-i-.  ■  r  the  entire  twelftli 
lluor  of  tlic  huihliii!,'.  .\  larj.;i-  a-snnlily  room  and  I'ommittee 
.  rooms.  haii<l>oniely  fiiniislietl,  as  wi-ll  a>  a  eluh  room  for  iIk-  n>e 
of  the  c.xliibiti'rs  have  been  located  on  thi  eK-veiith  llo'r.  In- 
vitations liave  heen  extende<l  to  a  lar-^r  miinlH-r  of  r.iilwav  a~^o- 
ei.'itit.'iis  to  make  itse  of  the  asscmhlv  and  rommitue  ro. uns  free 
of  clmr.ye  for  their  iiuetinu-.  .-md  si-\'.-tal  L'f;.;;ini/ation>  lia\e  the 
matter  niich  r  consideration. 

.    SaHiUel     I.    Fiilfon,    western    ntan;mer    of    tlu-    I\.-iilw;i>     Steel- 

S|>riiiti    I'oiniiaiiy.    New    \  ork,    witli    otVu-e   at    C'hicai;o.    lias   lieeii 

a]i|>ointe<I    .general    salis    ai^eiit    ■  f    llie    company,    with    ollico    at 

X<w         X'ork.        etVective  .'    " 

March     1.        TIk-     v;r».Tit<.r 

part      of      ^Ir. .    J'ttltoii's 

career    has    heen    in    the 

rail\\a>     service,   ami    hj; 

enje-ys   a   wide   ac(Hiaiiit- 

ancc    amoii!;    both    rail 

way     aixl     siJ])ply     iviei). 

He     was     born     Jhnuar> 

11,      ISfifi,      at       Tojuka. 

Kail.,     and     after     heini; 

educated    in  '  the    public 

schools  entered   the  rail- 

wny  service  July  1.  1S7'', 

as'nies5ent;er  in  the  tele- 

grajih  oflice  of  the   Kan- 
sas    Pacilic    at    'iopcka. 

He  was  tele.yraph  opi-ra- 

tor  an<l  a^'eiit  at  various 

stations    on    tlie    Kansas 

racific    .iiitl     I'liioii     J'a- 
cilic,    and    for   two    \ear.- 

\vaS    lelei;raph    operator 

f<»r  the  Western  L'nioii  lileiirapli  (.einijiany  at  I'opeka.  In 
1W5  he  became  secretary  to  the  sniierinteiident  of  machinery 
of  file  Atclii.son.  Topeka  \  Santa  l-i-;  in  ISNS  -ecritarv  to 
the  sieiieral  superintendent  at  tiiicaiio ;  in  ISS''  train  despatcher 
of  the  Chesapeake  k\:  ( )liio.  and  in  iS'tt  he  was  made  secre- 
tary to  the  freight  trattic  inanajier  of  the  «  lexeland.  Cin- 
ciiniati,  Chieajjo  \  St.  l.oin>.  In  IS'M  lu-  bicanu-  steiioiirapher 
to  the  chairman  c.f  the  Central  Traffic  \>^oeiation  at  Ihicas^'o;  in 
189J  secretary  to  the  freiiiht  traffic  inanaiier  of  the  Kansas  City. 
Ft.  Scott  i\;  Memphis:  in  1S''3  cliiet  clerk  to  the  .ueiu-r.d  -njier- 
inteiideiit  :  in  1805  chief  clerk  to  the  pre^-idein  and  lieiieral  nian- 
ager,  and  in  IK'X)  assistant  to  the  president  of  that  road.  In 
Attytist,  VM,  he  became  diief  cUrk  to  the  vice-president  and 
general  nianam  r  of  the  .^t.  I.onis  v*^-  S.ni  lr;inei>co  at  ."^t.  l.ouis, 
and  ffoin  January,  1M)J,  to  l-"cbruar\.  ][>^)^.  was  .ceiural  man 
ajier  of  the  Crowe  Coal  &  Minini;  Cr>mi)any  I'f  Kansa-  City.  In 
1903  he  returned  to  railway  service  as  a->i-tant  to  the  \  ice-i>re>i- 
dcnt  of  the  St.  l.ouis  \-  .*>;in  Francisco,  and  in  April,  1004.  was 
appointed  assistant  to  the  iire^ident  <pf  the  Chicaco,  Knck  l-land 
&•   I'acific  at  t  hicag«'- 


Samuel    T.    Fulton. 
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hull  IS. —  rile  Cleveland  Twi-i   Drill  (."oinpany.  Cleveland.  01iii>, 

ha>    piihlished    an    et'fecti\e    foMer    on     Parai^on     flalwi-^t    drills. 

The   sjiecial    featun    of  the   folder  i-   the   reprint   of  an  article  on 

tests  made  with  this  drill  at  the  M.  ^I.  aiul  M.  C.  15.  convention 

last  June. 

l-'ui(Tio.\  Ci.i  T(  iiKs.  rile  Carlyle  Johnson  Machine  Company. 
.Manchester.  Conn.,  has  publishod  a  booklet  entitled  The  John.son 
1-rictioii  Clutch  a>  Ajiplied  in  Machine  Ihiildinii.  The  booklet 
includes  illu-tratioiis  of  \arioiis  inacliine  tools  which  have  been 
equippetl  witli  the-e  clutches.  -■:-'■'  ,-.\ 

<iKi.\|ii\(,  W'liKKi.  S.\i  KTV .-- The  Norton  Ci'iupany.  \Vorce>tcr, 
.Ma>>..  ii,i-  published  an  intere.^tinj,''  booklet  entitled  Safety  as 
.\pplied  to  (irindiii!.;  Wheels,  describiiii?  ;md  illu^lratin.i.;  iiiodcrn 
|ireviiili\e  and  i)rotecti\e  >.ife.i;nards  which  may  be  ea-il>  aiii)lied 
m  the  iisi-  of  urindinu:  win. el-  ;ind  machines. 

l.oeoMonv K  A«  t  K-.-oi<n;s.-  i  lu-  I-oeonioti\e  Tmpr'>veiiient  Com- 
pany. Clinton.  ( )liio,  h;is  i^-ued  catalog  X'o.  2,  describing  .Markel'.s 
removable  iliixini;  box  brassi-s.  lateral  motion  plate-.  tlanjieles.> 
shoi-^  and  wediies  ami  soli<l  head  main  rods.  The  recent  imjirove- 
mcnt-  in  these  articles  are  cop-ider^-d  in  the  jiamphlet. 

t'\i<  Si-iiiM. IIK.-.— rile  Ceiier.-il  Railway  .suiijilv  (.'omi)any.  (hi- 
cayo,  ha-  issmd  a  JJ-jiaye  ]iam))hlel  .uivint;  a  lieiier.d  iliscriptioii 
and  illn-ti-.-itioii-  of  \;irious  -perial  dixice-.  u-t'd  in  p,i--eii!.ier  cars. 
I  hey  iiichiile  metal  -heathiiiti.  car  insulation,  \e-tibnle  trap  dour-, 
ik'or  cijverinii,  ciiriain  and  window  fixtures,  and  car  rowiiii^;. 

.XnoM  \rn  SrvKiiNi;  (."oxrki>i .  -  The  keli.ince  I-.Uctric  vV  l-'.nv:i- 
meriiiL:  l"i>iiipan>.  I'leveland.  <  thio.  ha-  publi-hed  bulletin  X'o. 
"01(1  .  .11  autoiii.itic  -tartiii.ti  control,  in  wliicli  the  ad\aiitave-  of 
this  nieiliod  a-  a  powtr  -;i\er  are  jiointed  out.  Illusiralioii-  in- 
clude \;iri"U-  iiiacliine  to.  .Is  wln\-h  ha\e  been  equipped  with  this 
(le\ici-.  .       .'.'■--  ' 

Dkait  Kk.mxi;.  —  The  T.  II.  Syiniiit;ton  Compan\.  I'-altimore, 
\ld  .  Iia-  i--ned  a  new  booklel  illn-iratini.;  and  de-cribint;  the 
I  .irlow  <lr;ifi  riyyin;.;.  Tlu-  in--t  method  ,if  as-einblinu  is  illus- 
trated aii'l  di-cnlied  for  the  benefit  of  c.ir  forenu-n  aiul  others 
:iiterested  in  t!ie  pro|Hr  application  of  the  draft  ri.ui^in^  to  ihc 
car   frame. 

i"ii\ix.-.-  The  Morse  i  bain  C'om|iaiiy.  Ithaca.  X.  \'..  lias  pub- 
lished bulleiin  .Xo.  H  on  the  Morse  silent  cli;iin.  1  his  chain  is 
described  in  iletail  and  illii>tr;ited  b\  pliotoL;r;i))hs  and  di.-t.m-anis. 
.All  interestin.t;  comparison  between  rope  and  chain  drive  is  in- 
chided.  <  )n  the  la-t  i>a.u:e  of  the  bulletin  data  is  .uiveii  to  be 
ii-ed   in   the   <le-iyn   of  the    Morse   silent   chain   dri\e. 

Ii  Kiio-(  iiMU  \  lok  .Skts. —  The  Ceneral  I'.lectric  Civinpany. 
.*-^cheiu-ctad\ .  .\.  N  .,  ha-  publi-hed  bulletin  Xo.  4SN7  on  .Small 
Turbo  (ieiierator  Set-  in  capacities  of  from  .5  to  .^(X)  k.w.  All  of 
tlu-e  -ets  are  of  the  hori/oiital  t.\  pe  and  may  be  ;irraiiged  to 
operate  either  condeii-ins-  or  noii-eoiideiisini:  and  at  any  steam 
Iiressitre  above  80  lbs.  for  tlu-  -mailer  sizes  and  1(K»  lb-,  for  the 
lari:er.  •:  .     .' 

Dkm.i.s.— The  Mor-e  Twist  Drill  Company.  Xew  I'edford, 
Mass..  has  published  a  .V^O-i)a,ue  cat.do.^.  illnstratin.y  and  i'ivin.tr 
the  prices  and  dimensions  of  ii<  twi-t  drills.  reanier<.  chucks, 
milliiu;  cutters,  tap-,  machiiii-t-'  to.  .1-.  ,ic.  A  sep;irate  pamphlet 
inibli-hed  by  this  coniii;m\  illustr;ites  .■uul  .le>cribes  a  new  indexed 
ca-e   for  drills  from   which   the  proper  size  <lrill   can  be  quickly 

-elected. 

I-".i  K(  TKK  Hoists. — The  Sprague  T-"1ectric  \\'ork<  fXew  York) 
of  the  Ceiieral  I-".lectric  (."oinpauy  li.is  devoted  a  small  illustrateil 
booklet  to  the  a<lvantai'es  and  illn-trati'iiis  of  the  vari.ius  tyiies 
of  .*^pra.t;ue  electric  hoist-  for  handlintr  L.ads  which,  on  account 
of  their  locatir>n,  are  in;icce-sible  to  tlu-  ordinary  tr.iveliu'^  crane, 
or  which  are  too  small  to  be  econ..micall.\  handled  by  -uch  a 
lar^e  and  e.xpeiisive  machine. 
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( hir  rt:;nkr>  ;irt-  ivfHu~tt'l  in  ti-te  tJiat  thf.'Uitv  *<i  puMication 
lias  lii-cu  rliaiiiieil  in  tjji  ;"irst  riiiirMlay  in  the  iiK'iitli  J  his 
fiKun-  thai  tlic.  ]ia}n.r  uitl  lu  ni.iilvd  <.ii  tlic  prcoohiisi  \\  c<hicsday 
niiiht  aiut  th.it  it  .^huiikl  he  tlilivcrod  to  cities  near  the  office 
ot  jnil>liai(i<tn  t>ii  tht-  jum  <lay.  il.wever.  hccjtt.isc  of  the  action 
leeeiitly  laktii  l.\  llii-  ji. i-i  -  I'liic  <l«iiartim-iit  whcrchy  tlic  |»apers 
ait-  c.'irrieil  ei\tr  it-rtaiii  ilisirivis  liy  frdj^ht  iijt-tcatl  of,  eiiiirely 
liy  fa>i  mail,  as  inrim-rlv.  s«itm'  iKlay  hi  t.hcAlclivery  ot  th^;  paper 
is  ti«  l>i-  expeotifl  hy  tii-i-v  -iiiiMTiliers  at  a  distance  from  Xew 
Viirk.  If  ttx  j;iiat  a  piriml  .icctirs  littwec-n  the  time  of  pub- 
lioaiioi!  anel  the  <.ldi\tr\  "I  ilif  ii.ipcr  Ave  uculd  siigge>t  tliat 
yim  tal<e  llic  iiiatur  up  with  \Miir  ]'.istma>-t<;.'r,  and  al.»o  notify 
'litis  olikx.r   ■       ; 


M(M'e  lnf«>rination 
oil    Blue 
/     Prints 


li  liviy  hull  siii;s;t>~ted  that  tlie  standard 
linictioi.  paniiuhirly  iti  the  case  of  wear 
liiiiii-.  W-  phuid  in  ck«tr  3;»niinaKe  on  the 
.bltu  prhit  eif  the  part  at'fecte<l,  so  lliat  this 
iH{oi-n);tti<'n  Wtiuld  he  availaiik-  tei  tlic  workinan.  'Ihis  is  an  «x- 
ciHent  .siiiiuesti-n.  aii<l  uhik  nieii  \vli^:i  ate  >teadily  engaged  on 
the  saine  joh  generally  earry  >neh  iwi'innatuin  in  tiieir  heads, 
tiierc  is  ito  rvaM'ti  wliy  ir  slimihl  not  he  on  the  Jihie  print  and 
thus  ;iv(>id  the  danjier  of  any  iiiisunder>tandtng  r.r  mistake.  It 
Would  relieve  the  tV.reuian  uf  c"n>itk'ra1'k"  trenthk-  in  many  cases, 
an«l  wmtkl  fre<|Uently  jireveiu  usek  ss  niachiiie  wt  rk.  1  his  prac- 
tice won  M  lie  iiarticularh  aiii'h'^"'i'''k-  t<'  the  wear  limits  for  axles, 
cr.ink  ]iins.  pistun f<id-.  e\!in<ter  l<e)reS.  pisl<rn  ;hea«l  clearances 
aiitl  driviiij.;  wlieel  tire  ti;ickue^s. 


I'inishinji 

iJri\  in)< 

Boxes 


1  he  e.  nipetuiejn  on  the  he~t  method  of  tin- 
isltiiij.;  ilriviitj;  Im'Nvs  ek'^es  on  May  1.  A 
pri/e  iif  S_'.^  will  he  awarde<l  for  the  method 
that  is  judv'-'"!  to  he  the  hest.  This  is  one 
(■f  the  m<ist  impi'itant  iojis  in  the  s}i,,ji,  ,-m<l  one  t<i  which  many 
ishop  superiiitimletus  h.^vejiivni  I'.'iTi  fill  >tud> .  Iti  awarding  the 
pri/p  lull  oi'ii-iilerarieiii  will  he  i:i\vii  t"  any  lujusual  Iiamlicaps, 
if  vrrtt  niak<'  thetu  eli.ir  iti  \iiir  descriptioiv,  Sinijtly  furnish  a 
srateinent  iif  facts  iji\  iii^  iktailnl  iiarticul.'irs  for  each  step  of  tlie 
\\<'rk,hkK-  prints  it  ]ih"iiii:r.iphs  of  atnspiyial  tools  or  equip-' 
inent  tisi-dV  and  ;i  reoinl  <•{  the  time  retf.iirod  for  eacli  part  of 
the  work,  '1  lure  is  still  plenty  cf  time  for  yt.'U  t"  prepare  the 
matter  W fore  thcclo-iity  <iate.  if  ycu  start  to,w'>rk  <''n  it  at  once. 
A  more  eKteiieled  atni.iViieviuem  I  f  the  contest  will  he  found  in 
(lufNlarcli  issue.  ..  :V 


Beech  ( iirove 
Car     ■     , 


The    second    stage  to\vjinl   the   completion, 
a^   originall>    planned,  v.f  tlic  repair   shops 
of  tile  r.iy   1-our  lit   lieech  ( Irove.   Ind.,  W'as 
Repair  Shops  niaike.l  l.y  the  rccem  transfer  of  all  coach 

ripairs  to  that  point.  I  lu-  next  step  will  he  the  erection  of 
freight  car  leiKiir  sh"p>  and  of  the  looiiuotiAc  terminal,  which 
will  t.ikv  ]ilace  when  the  hirue  classilicaiie.ii  vards  to  1)€  k>cate<i 
here  ;ire  installed.  I  lie  ik-w  coach  slieip  at  P.eech  (irove  pro- 
\ides  iiracticalh  iH-rfect  i.uilities  f<ir  re^i.tirs  t<»  this  class  of 
ei|uipnuiit.  Tiie  mainier  in  which  crano  serviet-  is  provided  to 
meet  .ill  reasotiahle  rei|niretnents.  Init  withe>ui  e-Mravagance  either 
in  the  e<|ui)iinent  or  '-irtuiiire.  is  particularly  .intcre-tiiiv;.  Cranes 
are  availalik  fi  r  liftitiv  c.ir  hodies.  h.amJHiig  ;uid  transporting 
irnck-.  lari.;e  sills,  wluels.  titnlerframe  Castings,  and  in  fact  all. 
hea\y  parts,  .ind  .still  they  serve  less  titan  Italf  the  ik  or  area  of 
the  kiiildinK-'-^  Stud \  of  tiie  whole  plant  develo|)sknt  one  pos- 
sihle  ]>eihit  of  critici-tn.  ■.i\M\  that  is  in  the  jilacinii  of  the  cabinet 
shop  eiv  the  stxciiid  Hoof  of  the  pinning  mill,  wiiich  necessitated 
extrtmely  heavy  stiel  work  in  the  r- of  trtisses  to  piye  a  clear 
floor  area  on  the  first  tloor.  It  would  hardly  seem  Uiat  the  ad- 
vantages of  baving  the  cahiiut  slioji  in  this  locition  were  sufficient 
to  justify  thi-   expense,  jianicularly   at   a  pc>int    where  there   is 


..  ■»  .  •--,•. c 
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Ifttle  restriction  imposed  by  the  value  of  the  land.  To  be  sure 
the  present  arrangement  is  very  satisfactory,  but  the  disadvantages 
of  having  this  shop  as  an  extension  either  on  the  planing  mill 
or  coach  shop  would  hardly  seem  great  enough  to  warrant 
this  expense.  The  facilities  provided  for  repairs  to  tenders  in  the 
new  tank,  cab  and  pilot  shop  are  probably  not  surpassed  at  an.\ 
point  in  the  country  and  a  building  of  this  kind  would  undoubt- 
edly prove  a  source  of  economy  at  many  other  shops.  The  same 
thing  also  applies  to  the  wheel  shop,  which  is  so  located  as  to 
give  storage  room  on  all  sides  and  direct  transportation  to  and 
from  each  to  any  desired  point  about  the  shops.      , 


■       T,      ,    .  Decay   is   an   important   factor   in   the  life 

I  reated  ,    ,•         ,     ,  ^ 

of  the  underirame,  floors  and  posts  on  cer- 

I  Ik  f 

lor  ^gjj^   classes  of  wooden   freight   equipment, 

^*''*  ,;;.':  particularly  stock  cars.  While  timbers 
treated  witii  a  preservative  have  occasionally  been  used  in  small 
amounts  in  car  construction,  the  Chicago,  Burlington  &  Quincy 
is  the  first  company  to  go  into  the  matter  extensively,  and  is 
now  using  the  creosote  zinc  chloride  or  "Card"  process  for 
the  sills  and  flooring  of  a  thousand  stock  cars  being  built  at  its 
Aurora,  III,  shops.  The  sills  are  of  Oregon  fir,  and  the  floors 
of  Norway  pine,  and  it  is  stated  that  the  cost  of  treating  the 
lumber  for  one  car  is  but  $7.  The  treating  is  being  done  at  the 
tie  treating  plant  at  Galesburg,  111.  The  disadvantages  of  the 
treated  lumber  to  the  workmen  are  overcome  by  the  use  of 
mittens  when  handling  it,  and  by  goggles  to  protect  the  eyes 
when  nailing.  It  would  seem  that  the  same  process  would  also 
be  applicable  to  certain  classes  of  gondola  cars,  and  while  the 
creosote  method  could  not  be  used  for  box  or  refrigerator  cars, 
it  is  possible  that  some  other  preservative  that  would  not  affect 
the  lading  could  be  found  whicli  could  be  applied  to  the  timber 
for  such  cars.  :^r  '   •'      y    ;    .' 


•      All-Steel  All-steel  box  cars  have  been  considered  for 

...7     several  years,  and  two  or  three  experimental 
•  ../;  ***        \V'    C'^rs  of  this  type  have  been  built.     It  has 

'  ■'  Cars     :  remained  for  the  Bessemer  &  Lake  Erie  to 

take  the  first  important  step  in  introducing  such  equipment,  and 
that  road  has  recently  ordered  100  of  these  cars,  similar  to  a 
sample  car  which  was  constructed  a  couple  of  years  ago  by  the 
Summers  Steel  Car  Company  of  Pittsburgh,  Pa.  The  sample 
car  has  given  very  good  satisfaction,  and  no  difficulty  has  been 
encountered  because  of  moisture  condensing  on  the  inside  of  the 
car  and  damaging  the  lading.  In  one  instance  a  consignment 
of  tin  plate  was  carried  from  Pittsburgh  to  the  Pacific  coast 
during  the  spring  season  without  any  damage  to  it;  in  fact,  it 
is  said  to  have  been  received  in  better  condition  than  similar 
consignments  which  were  carried  in  wooden  cars.  These  cars 
will  undoubtedly  have  higher  temperatures  inside  during  the  hot 
weather  than  the  wooden  cars.  There  is  a  question,  however, 
as  to  whether  the  heat  will  be  great  enough  to  cause  any  dam- 
age, and  if  it  does,  means  will  undoubtedly  be  found  for  using 
some  sort  of  insulation  on  the  inside  of  the  roof  and  sides  of 
the  car  above  the  wooden  lining.  It  is  estimated  that  at  the 
present  prices  of  wood  and  steel  the  all-steel  car  can  be  built 
in  competition  with  the  wooden  one,  either  with  or  without  a 
steel  underframe.  and  if  the  price  of  lumber  should  increase  at 
a  faster  rate  than  that  of  steel,  and  it  undoubtedly  will,  it  is 
quite  possible  that  it  will  prove  economical  to  introduce  such 
cars  extensively. 

Probably  the  most  difficult  problem  in  connection  with  the 
introduction  of  these  cars  will  be  to  provide  a  truck  of  sufficient 
flexibility  and  so  designed  that  the  weight  on  it  will  be  equally  dis- 
tributed on  all  four  wheels  at  all  times.  A  rigid  car  body  placed 
on  the  ordinary  type  of  freight  car  truck  is  liable  to  cause  consid- 
erable expense  and  inconvenience  due  to  derailments.  Realizing 
this,  and  that  the  steel  box  car  will  not  prove  a  success  with  the 


ordinary  truck,  Mr.  Summers  has  developed  a  special  truck 
which  is  deserving  of  the  most  careful  consideration.  New  re- 
frigerator cars,  which  have  a  far  more  rigid  construction  than 
1)  ).\  cars,  frequently  give  trouble  from  derailments,  and  undoubt- 
e(ll>  this  could  be  largely  overcome  by  the  application  of  a  truck 
such  as  Mr.  Summers  proposes  to  use  under  the  steel  box  cars. 


Brake 
Shoe 
Tests 

results  on  its  cars. 


"An  extensive  series  of  tests  has  been  made 
during  the  past  year  by  the  Brooklyn 
Rapid  Transit  System  to  determine  what 
type  of  brake  shoe  would  give  the  best 
The  conditions  of  service  on  this  road  differ 
so  radically  from  those  on  steam  roads  that  the  conclusions  from 
tlie  tests  do  not  apply  to  the  latter.  Nevertheless  several  im- 
portant features  were  developed  which  are  worthy  of  consider- 
ation by  the  steam  railway  men.  For  instance,  it  was  demon- 
strated that  the  harder  the  brake  shoe  the  longer  its  life  and 
the  lower  its  co-efficient  of  friction.  The  softer  shoes,  however, 
(lid  not  wear  the  wheels  nearly  so  much,  so  that  taking  into 
consideration  both  the  brake  shoe  wear  and  the  wheel  wear  it 
was  a  question  which  shoe  it  was  best  to  use.  If  the  brake  shoes 
are  purchased  on  the  basis  of  a  fixed  price  per  1,000  car  miles 
it  would  be  possible  to  pay  between  15  and  20  cents  more  per 
1.000  car  miles  for  the  plain  cast  iron  shoe  than  for  the  one  with 
the  chilled  ends.  George  L.  Fowler,  who  was  in  charge  of  the 
tests,  stated  in  his  report  that  the  ideal  scrap  weight  of  the  sur- 
face car  shoes  should  be  about  30  per  cent,  of  the  weight  when 
new  and  25  per  cent,  for  the  shoes  used  on  the  elevated  railway 
cars.  This  condition  is  possible  of  attainment  where  the  founda- 
tion rigging  is  in  good  condition  and  the  shoes  are  of  a  uniform 
texture,  but  if  the  head  of  the  shoe  is  tilted  so  that  the  scrap 
shoe  is  thicker  at  one  end  than  the  other,  the  additional  metal 
which  it  is  necessary  to  scrap  amounts  to  from  10  to  20  per  cent, 
of  the  weiglit  of  the  shoes  when  new,  thus  adding  a  correspond- 
ing amount  to  the  cost  of  the  shoe.  .V  '~  >    .  ■: 


Service  Results        >>'u'"ber    50.000,    the    experimental    Pacific 
,  ,  .  tvpe    locomotive    built    by    the    American 

of    Locomotive         t  ^-  f  .         1  .         •  i 

Locomotive     Company     to     determine     the 

No.  50,000  limits  to   which  the  efficiency  and  capacity 

of  a  pasesnger  locomotive  of  standard  wheel  arrangement  could 
I)e  developed,  has  been  in  use  on  the  New  York  and  Delaware 
divisions  of  the  Erie  during  the  past  winter.  Between  November 
17,  1911,  and  February  25,  1912,  a  period  that  included  the  most 
severe  weather  conditions,  this  engine  made  170  runs  with  trains 
that  averaged  nine  cars,  and  frequently  had  eleven  or  twelve 
cars.  During  this  time  it  made  schedule  speed  or  better  on 
163,  or  96  per  cent,  of  the  trips.  The  railway  company's  per- 
formance sheets  show  that  the  locomotive  made  up  1,379  minutes, 
or  an  average  of  8  minutes  per  trip,  and  on  the  7  trips  when 
it  lost  time  there  were  contributory  causes  for  delays  for  which 
the  locomotive  could  not  be  held  responsible.  There  are  long 
heavy  grades  in  both  directions  on  these  divisions  and  sharp 
curves  are  numerous.  The  schedule  speed  of  trains  No.  5  and  6, 
to  which  No.  50,000  was  assigned,  is  35  miles  per  hour,  including 
frequent  stops,  and  there  is  a  rigidly  enforced  rule  limiting  the 
maximum  speed  to  60  miles  per  hour.  The  capacity  of  the  loco- 
motive is  possibly  best  illustrated  by  the  service  during  the 
coldest  days  in  January,  from  the  5th  to  8th,  when  in  8  runs 
it  made  up  a  total  of  120  minutes,  or  an  average  of  15  minutes 
per  trip  in  a  distance  of  193  miles  with  9-car  trains.  While  there 
is  nothing  particularly  spectacular  about  this  performance,  it 
clearly  indicates  the  value  of  surplus  power.  Any  locomotive  that  -. 
can  make  up  15  minutes  per  trip  with  a  9-car  train  during  the 
coldest  day  of  last  winter  is  a  big  asset  to  the  company  owning 
it.  \  fully  illustrated  description  of  No.  50.000  appeared  on  page 
5  of  the  January  issue  of  the  American  Engineer.       .  ,.:-•-  ..  -  .  : » 
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Safety 
Competition 


Railways  and  industrial  organizations  have 
awakened  to  the  necessity  of  giving  more 
attention  to  the  safety  and  welfare  of  their 
employees.  Several  roads  have  adopted  the 
slogan  of  "safety  first,"  and  considerable  attention  has  been  given 
to  safeguarding  the  machines  in  the  shops  and  of  taking  meas- 
ures for  the  prevention  of  accidents  in  engine  houses  and  car 
repair  yards.  A  prize  of  $25  will  be  awarded  for  the  best  ar- 
ticle on  the  subject  which  is  received  before  June  1.  The  article 
may  consist  either  of  detailed  descriptions  of  a  device  or  devices 
which  have  been  provided  for  safeguarding  tools  and  protecting 
the  workmen,  or  of  methods  which  have  been  used  or  may  be 
used  to  awaken  the  employees  to  a  realization  of  their  part  in 
the  campaign.  This  competition  has  been  suggested  by  one  of 
our  readers,  and  the  following  is  an  extract  from  his  letter  and 
may  suggest  methods  of  treating  the  subject  which  may  appeal 
to  some  of  our  readers.  "Another  interesting  competition  could 
be  conducted  on  safety  appliances  in  railway  shops,  guards  around 
machines — showing  how  they  are  made  and  applied.  Or  guards 
under  high  speed  belts  to  prevent  the  workmen  being  hurt  when 
they  break.  Tiie  best  system  of  periodical  inspection  of  safety 
appliances  and  machinery,  or  descriptions  of  any  device  or  ap- 
pliance that  is  used  in  any  way  to  prevent  or  eliminate  accidents 
to  employees  might  be  considered.  Manufacturers  of  machinery 
are  now  compelled  to  put  guards  over  all  gears,  as  far  as  pos- 
sible, and  such  guards  should  not  be  considered  in  the  competition. 
What  we  want  to  know  about  is  the  home  made  guards  and 
protections."  Articles  which  are  not  awarded  the  prize,  but  which 
are  accepted  for  publication,  will  be  paid  for  at  oiir  regular  space 
rates.         ^"■•..■'v^-'^"-';-.'  'v-"-..V''r-  ■';,;  ;:.■;•: '  •■'„■;;■  f -■•;■■'  :'.-.;^:'.''-> -I';  ; 


Electrification         "^^^   P'"^^'^™    °^.  electrifying    steam    roads 
■    ■■        .■   ,  ?    viia".'   .':  ^^'^^    given     considerable    attention     during 

■'V;"      '         March,  it  being  the  subject  of  a  paper  by 

.";■■.  Steam  Roads  William   J.   Clark,   of  the  General   Electric 

Company,  before  the  Franklin  Institute  of  Philadelphia,  as  well 
as  the  subject  for  discussion  at  the  New  A'ork  Railroad  Club 
meeting.  The  most  important  point  developed  by  Mr.  Clark  was 
that  the  problem  of  handling  traffic  over  heavy  grades  or  moun- 
tainous districts  might  be  solved  far  more  advantageously  by 
electrifying  such  divisions,  rather  than  by  going  to  heavy  expense 
in  eliminating  the  grades,  or  by  introducing  extremely  heavy 
and  powerful  motive  power.  An  instance  was  cited  of  a  pro- 
posed western  railway,  about  160  miles  long,  located  in  a  moun- 
tainous district.  Tlte  surveys  were  made,  one  for  grades  which 
would  permit  of  steam  operation,  and  another  for  grades  which 
could  easily  and  economically  be  operated  by  electricity.  The 
engineers  estimated  a  saving  in  favor  of  electricity  on  6^<i  miles 
of  the  proposed  line  which  would  more  than  cover  the  expense 
of  electrifying  the  entire  160  miles.  They  also  estimated  that 
the  expense  of  operating  by  electricity  would  be  less  than  for 
operating  by  steam. 

The  New  York  Railroad  Club  meeting  was  what  is  known  as 
the  aimual  electrical  night.     The  most  important  feature  of  the 
meeting  was  that  the  electrical  engineers,  now  that  they  have  had 
several    years    experience    with    electrification,    are    not   quite    so 
sure  that  it  can  be  universally  applied  to  steam  railways  as  they 
were  a  few  years  ago.    There  is  no  question  but  what  electrifica- 
tion is  a  desirable  feature  under  many  conditions,  but  the  great 
./"^  first   cost   of   electrifying   will    stand    in   the   way   of   its   being 
I' adopted,  particularly  where  there  is  any  question  as  to  the  pos- 
,  ..  sibility  of  sufficient  new  business  being  developed  to  off-set  the 
:       additional  financial  burden  which  will  be  imposed. 
'  '.'.^      George  Gibbs,  electrical  engineer  of  the  Pennsylvania  Railroad, 
,'■:•:  gave  some  date  concerning  the  first  year's  electrical  operation  of 
'■  ."'tthe  Pennsylvania  at  the  New  York  terminal.    The  main  line  from 
'■':H  Harrison  to  the  terminal   station  is  about  nine  miles  long.     Of 
this  616  miles  are  on  the  level  and  the  rest  of  the  line  through 
the  tunnels  and  its  approaches  has  some  very  heavy  grades.    The 


service   is   largely  handled  b\    electric  locomotives.     The   tunnel  , 
is  much  drier  than  was  anticipated,  and  there  is  therefore  a  bet-  : 
ter   factor  of  adhesion.     The  locomotives   have   made  a  total  of  ; 
909.000  miles  during  the  year,  of  which  650,000  miles  was  road  ., 
service,  while  the  remainder  was  for  switching  and  transfer.    The  ; 
locomotives  averaged  26,000  miles  for  the  year,  and  the  service  . 
was  entirely  satisfactory.      The  cost  of  repairs  per  mile  run  was  ■;,. 
5.91  cents.     This  is  greater  than  was  expected  and  was  largely  '; 
due  to  the  cost  of  maintenance  of  the  brake  shoes,  to  tire  turn-  / 
ing.  and  to  a  number  of  structural  changes  which  it  was  neccs-   ■ 
sary  to  make  after  the  locomotives  were  placed  in  service.     On  ^ 
the  New  Jersey  division  the  cost  of  repairs  to  steam  locomotives  .; 
was  8.83  cents  per  mile,  while  for  the  Pennsylvania  as  a  whole 
the  cost  was  11.91   cents  per  mile.     The  lubrication  of  electrical  ',' 
locomotives  cost  .25  cents  per  mile,  or  about  the  same  as  for  the   . 
steam   locomotives.     The  engine   house   expense  for  the  electric  ■■[ 
locomotives   amounted   to   .58   cents   per   mile,   while   for   steam  • 
locomotives   on  the   Pennsylvania   it  amounted  to  2.58  cents  per 
mile.     The  important  savings  were,  therefore,  in  the  repairs  and   . 
tlie  engine  house  expenses.     The  electric  locomotives  are  given 
a   daily  inspction   and   after   every   2.500   miles   run   are   given   a  :■ 
detail  inspection  which  requires  about  four  hours'  time.     When-: 
the   electrical   operation   was   first   started   the  locomotives   were 
given  a  detail  inspection  after  every  800  miles,  but  this  has  been 
gradually  increased  to  2,500.  as  the  reliability  of  these  locomotives 
has  become  more  evident.     There  were  only  16  failures  of  elec-    ; 
trie  locomotives  during  the  year,  and  for  the  multiple  unit  trains,  ' 
wliich  made  about  300.000  miles,  there  were  only  three  detentions. 


NEW     r,OOKS 


Proceedings    of    the    Forty-FiftlL    Annual    Coifzetttion    of    the    Master    Car  , 
Builders'   Association,    held    at    .\tlantic    City,    X.   J..   June.    1911.      80O  ■ 
pages.     Cloth.      Published   by   the   association,   J.   W.   Taylor,   secretary, 
390   Old   Colony   building.   Chicago.      Price,   $7.50.  .v.  ^^   '  ^^       •  :'  ■^:. 

Beyond  doubt  there  is  no  association  in  the  mechanical  depart- 
ment of  railways  whose  work  has  as  far  reaching  and  -. 
important  effect  as  the  Master  Car  Builders'  Association.  Each 
convention  makes  <listinct  progress  in  some  important  partic- 
ular, as  well  as  many  improvements  in  minor  affairs.  Probably 
the  most  important  work  done  at  the  last  convention  was  in 
connection  with  the  new  design  of  coupler  and  of  the  action  on 
safety  appliances.  This  volume  contains  the  full  account  of  the 
reports  and  discussions,  as  well  as  the  standards  of  the  asso- 
ciation, list  of  members,  committees  to  report  in  1912,  constitution, : 
by-laws,  etc.  ^^     ;   v-- /..^;\-:v'^->  f-V' ■.■'■•.•  vv' ,■'■  " 

The  Signal  Dictionary,  Second  Edition.  Revised  by  A.  D.  Cloud,  editor  of 
the  Signal  Engineer,  and  II.  H.  Simmons,  associate  editor.  Railway 
Age  Gazette.  9  in.  x  12  in.  566  pages:  3,899  illustrations.  Published 
by  the  Railzeay  Age  Gazette.  Distributed  by  the  McGraw-Hill  Publish- 
ing Company,   New  York.      Price,   leather,  $6:  cloth,  $3.50. 

The   Railway   Signal    Association    Signal    Dictionary-,   first   pub- 
lished in  1908,  has  been  revised  and  published  in  the  second  edi-  ■ 
tion   under  the   supervision   of  a    committee   of   the   association. . 
The   aim   in   revising   the   book,   as    stated    in   the   preface,   has 
been  to  "retain  descriptions  and  illustrations  of  apparatus  which, 
although  no  longer  made,  is  and  will  remain   for  some  time  in  ■ 
rather  extensive  use,  as  well  as  to  reflect  the  latest  work  of  the  ! 
manufacturers."      That    the    book    is    not    merely    a    catalog    of 
manufacturers'  devices  is  shown,  however,  by  the  fact  that  it  con-, 
tains  practically  all  of  the  standards  of  the  Railway  Signal  Asso- 
ciation and  a  great  many  standards  adopted  by  the  signal  de-  ■ 
partments  of  prominent  railways  of  this  country  and   England. 
Another  change  which  will  be  found  almost  as  valuable  as  the 
addition  of  up-to-date  apparatus  and  standards  is  the  rearrange- 
ment of  the  material  in  a  form  which  is  intended  for  ready  refer- - 
ence.    The  definition  section,  or  dictionary  proper,  was  amplified 
considerably   with   special   attention   to   the  terms   used   in   con- 
nection with  alternating  current  apparatus,  and  the  whole  sec- 
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tion  was  revised  and  brought  up  to  date.  All  definitions  which 
can  be  illustrated  by  the  figures  in  the  descriptive  part  of  the 
book  are  referred  to  by  their  figure  numbers.  The  descriptive 
part  of  the  book  is  divided  into  five  sections,  which  are  clearly 
marked  by  title  pages  and  subdivided  to  arrange  each  branch 
of  the  subject  under  distinct  headings,  and  a  complete  cross 
reference  index  is  added.  The  divisions  of  the  descriptive  part 
are:  Signal  symbols  and  signal  indications;  block  signaling; 
interlocking;  highway  crossing  signals,  and  accessories.  The 
last-named  division  contains  18  subdivisions,  in  which  the  ap- 
paratus and  devices  used  in  railway  signaling  are  illustrated  and 
described. 


Proceedings  of  the  Forty-Fourth  Annual  Convention  of  the  American  Rail- 
zvay  Master  Mechanics'  Association,  held  at  Atlantic  City,  N.  J.,  June, 
1911.  516  pages.  Cloth.  Published  by  the  association,  J.  W.  Taylor, 
secretary,   390  Old  Colony  building,  Chicago.     Price,  $2.50. 

Reports  and  papers  on  the  following  subjects  presented  at  the 
last  convention  are  given  in  full  in  this  volume :  Mechanical 
stokers ;  smoker  consuming  devices  for  terminals ;  construction 
of  locomotive  frames ;  main  and  side  rods ;  formulae  for  de- 
signing piston  rods  and  crossheads ;  equipment  for  engine 
houses;  best  method  of  treating  feed  water  when  water  treating 
plants  are  not  practicable ;  lubrication  of  locomotive  cylinders ; 
locomotive  performances  under  different  degrees  of  superheated 
steam ;  safety  appliances ;  design,  construction  and  inspection 
of  locomotive  boilers ;  contour  of  tires ;  flange  lubrication 
and  standards.  Full  specifications  and  drawings  of  the  stand- 
ards of  the  association  are  included  in  the  volume ;  also  the 
list  of  members  and  their  addresses,  the  committees  and  sub- 
jects for  the  next  meeting,  and  the  constitution  and  by-laws  of 
the  association. 


Proceedings   of   the   Nineteenth    Annual   Conz-cntion    of   the    Traveling   En- 
gineers'   Association,    held    at    Chicago,    August    29-September    1.      495 
•,  ;      pages.      Flexible   covers.      Published  by  the   association,   VV.   O.   Thomp- 
son,  secretary,   Buffalo,  N.   Y.     Price,   $1.50.  .  ;     ;  '     ■,,•.'•', 

In  the  selection  of  subjects  and  the  character  of  the  discussion 
the  members  of  this  association  indicate  that  they  propose  to 
obtain  all  the  real  benefit  possible  from  the  time  spent  at  the 
conventions.  More  real  valuable  information  will  be  found  in 
these  proceedings  on  the  subjects  discussed,  expressed  clearly 
and  frankly,  than  is  available  from  any  other  source.  Reports 
and  papers  on  the  following  subjects  were  presented:  Actual 
demonstration  vs.  oral  instruction  in  air  brake  operation;  value 
of  practical  instruction  on  fuel  economy ;  lubrication  of  high 
pressure  and  superheater  locomotives ;  efficient  handling  of  the 
electric  locomotive ;  development  and  improvement  in  auto- 
matic stokers ;  ■Mallet  compound  locomotives  in  road  service ; 
benefit  from  chemically  treated  feed  water,  and  benefits  derived 
from  the  use  of  the  brick  arch.  The  volume  contains  a  list  of 
the  subjects  which  have  been  discussed  at  each  of  the  annual 
conventions  of  the  association  since  1893.  There  is  also  a  list 
of  the  subjects  which  will  be  brought  up  at  the  next  annual 
meeting.       ■■■;'    ''.  ^.' •.;,'.■■•■", .7,';  :■ ';---V,^>'      ■' ■  '  -'   '  -^-'v.;' 


Forney's  Catechism  of  the  Locomotiz'c.  Third  Edition,  Revised  and  En- 
larged.    Part   I.     By  George  L.   Fowler,   associate  editor  Railway  Age 

:■•;     Gazette.     6   in.   x   9  in.;    644   pages;   475    illustrations.      Bound   in   cloth. 

'■:■■  Published  by  the  Siranions-Boardman  Publishing  Company.  Distributed 
by  the  McGraw-Hill  Book  Company,  239  VV.  39th  street.  New  York. 
Price,   $3. 

The  Cathechism  of  the  Locomotive,  by  ]\r.  N.  Forney,  was  prob- 
ably the  best  known  and  most  widely  studied  book  on  the  sub- 
ject that  has  ever  been  published.  The  first  edition  was  issued 
in  1873.  It  was  afterwards  revised  by  Mr.  Forney,  and  the 
second  edition  was  published  in  1889.  Since  that  time  the 
methods  of  locomotive  design,  construction  and  operation  have 
been  revolutionized  and  a  third  revised  edition  became  neces- 
sary in  order  that  the  book  might  adequately  describe  the  loco- 


motive of  today.  The  preparation  of  the  third  edition  of  the 
book  was  intrusted  to  George  L.  Fowler,  who  for  many  years 
had  been  an  intimate  friend  of  Mr.  Forney  and  who  had  been 
asked  by  the  latter  to  undertake  the  work. 

The  growth  of  the  locomotive  in  size  and  the  complexity  of 
its  details  during  the  past  twenty  years  necessitated  the  intro- 
duction of  a  great  deal  of  new  matter,  and  the  discarding  of 
a  little  that  was  old.  The  years  intervening  between  the  ap- 
pearance of  the  second  and  this  third  edition,  have  witnessed 
the  rise  and  partial  decadence  of  the  compound  locomotive ;  the 
birth  of  the  Mallet;  the  introduction  of  the  superheater;  the 
development  of  the  Atlantic  and  allied  types  where  the  wide 
firebox  is  carried  by  a  trailing  truck,  the  use  of  oil  as  a  fuel; 
the  application  of  the  Walschaert  valve  gear  to  American  loco- 
motives ;  the  rise  of  the  stoker  and  the  improvements  of  the  air 
brake,  as  well  as  the  growth  of  innumerable  details  that  go  for 
cfticicncy,  to  which  must  be  added  the  great  increase  in  the 
size  and  weight  of  the  locomotives  of  today,  as  compared  with 
those  of  two  decades  ago. 

Each  of  these  themes  is  treated  fully,  clearly  and  concisely 
in  the  first  part  of  the  book  under  review.  But  in  preparing 
this  matter,  it  was  found  "that,  with  the  growth  and  develop- 
ment of  the  locomotive  during  the  past  two  decades,  more  has 
been  added  than  taken  away,  and  that  the  requirements  as  to 
space  are  much  greater  than  they  were  in  1889.  It  was,  there- 
fore, decided  to  break  the  book  into  two  volumes  or  parts, 
making  each  complete  in  itself.  The  first  part  is  devoted  to 
the  practical  construction  and  operation  of  the  locomotive, 
with  such  slight  theoretical  discussion  of  the  matter  as  to  make 
it  intelligible  to  men  who  have  not  had  the  advantage  of  a 
technical  training.  The  second  part  will  discuss  the  same  points 
more  theoreticall}'." 

The  first  part  concerns  the  presentation  of  the  practical  de- 
tails of  locomotive  work.  There  are  a  few  introductory  chap- 
ters dealing  with  the  elemental  laws  of  force  and  motion,  the 
steam  engine  and  the  expansive  action  of  steam.  After  this 
follows  descriptions  and  tables  of  the  various  types  of  loco- 
motives in  use ;  and  the  various  details,  such  as  throttle,  cylin- 
ders, the  machinery,  and  the  Stephenson  and  the  Walschaert 
valve  gears.  The  valve  gears  are  clearly  explained,  and  at  some 
length,  so  that  their  action  can  be  fully  vmderstood.  The  vari- 
ous kinds  of  compound  locomotives,  the  several  types  of  super- 
heaters and  the  three  stokers  upon  the  market  are  fully  de- 
scribed and  their  operation  explained.  Other  details,  such  as 
the  spring  suspension,  the  running  gear,  tenders,  tanks,  lubri- 
cators and  miscellaneous  parts  receive  full  attention.  A  chap- 
ter preceding  that  on  mechanical  stokers  is  devoted  to  the  gen- 
eral subject  of  combustion,  where,  without  entering  into  too 
minute  detail  as  to  theory,  the  reader  is  given  a  clear-cut  idea 
of  how  combustion  takes  place  and  the  method  to  be  pursued 
to  obtain  the  best  results  on  a  locomotive.  A  special  chapter 
is  devoted  to  the  air  brake  with  instructions  as  to  its  construc- 
tion, care  and   manipulation.  •         . ;    - 

There  arc  742  questions  with  their  answers  in  this  Part  I, 
and  it  closes  with  chapters  on  the  care  and  inspection  of  the 
locomotive,  the  handling  of  the  machine  on  the  road,  the  avoid- 
ance of  accidents  and  first  aid  to  the  injured;  and  finally  a 
very  complete  index  by  which  a  direct  reference  may  be  ob- 
tained to  any  topic  in  the  book.  Throughout  the  text  is  a 
profusion  of  illustrations,  to  which  are  added  six  folding  plates 
of  steam  engines,  valve  gears,  locomotives  and  air  brakes. 

The  language  is  simple,  concise  and  readable.  Mathematical 
demonstrations  have  been  avoided.  As  it  stands  it  is  undoubt- 
edly, the  most  complete  presentation  of  the  subject  that  has  ap- 
peared, and  is  in  such  a  form  that  no  locomotive  engineer  or 
fireman,  regardless  of  how  scanty  may  have  been  his  early  ad- 
vantages, can  fail  to  grasp  the  full  meaning  of  what  is  there 
offered.  Part  II  is  on  the  press,  and  its  appearance  is  promised 
for  an  early  date. 


./■- 


Passenger  Car  Shops  ax  Beech  Grove 

?^    V;  '    7:f;     All  Passenger  Car  Repairs  for  the  Big  Four  Will  Hereafter  Be  Made     ''■'■:'--i:'yi^'-:V'-'. 
'jjvf/  v-  7    at  the   New   Beech  Grove  Car  Shops.       A  Special  Shop  for  Tender      -I?^.    ;^1  >i 
■;?•    •  ;• ';    Work   and    One    for    Car    Wheels    Are    Included    in    the    Additions.       C*     Vi-, 


When  the  Beech  Grove  shops  of  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  were  started  about  fi%e  years  ago,  the 
design  provided  complete  facilities  for  repairing  locomotives, 
passenger  cars  and  freight  equipment.  Owning  to  conditions 
which  developed  shortly  after  the  wrork  was  started,  how- 
ever, it  was  decided  to  erect  only  the  locomotive  department 
buildings  at  that  time  and  the  construction  of  only  five  main 
buildings  was  undertaken. 

During  the  past  few  months  the  shops  for  passenger  car 
work  have  been  completed  and  put  into  operation  at  Beech 
Grove  and  all  repairs  of  this  character  for  the  system  are 
now  being  made  at  this  point.  The  new  buildings  erected 
for  this  work  consist  of  a  coach  shop,  a  paint  shop  and  a 
planing  mill.  At  the  same  time  the  tank,  cab  and  pilot  shop, 
provided   for  in   the  original  plans,  has  been   built  and  also 


coach  shop  is  parallel  to  and  75  ft.  from  the  present  forge 
shop   abutting   the   midway   crane    runway,   and   the   paint    shop 
is  parallel  to  it  and  255  ft.  away,  allowing  room  for  a  75  ft.   ; 
transfer  table  and  a  90  ft.  space  between  the  building  and  \ 
table   pit   on   either   side.     The   miscellaneous    shop   building 
will  be  parallel  to  the  paint  shop  and  75  ft.  from  it,  this  being  :i 
the  minimum  distance  permitted  between  buildings.     Across  ■'.. 
the  midway  from  the  paint  shop   is  the  planing  mill  which   . 
lies   with   its    longest   dimension    parallel   to   the   craneways. 
Between  it  and  the  power  house  is  to  be  erected  a  stock  shed 
for  dry  lumber  and  at  the  opposite  end  there  will  be  a  dry 
kiln  and  another  dry  lumber  shed  surrounded  by  the  lumber  -, 
storage  yard.     All  of  these  buildings  are  of  the  same  general  ; 
construction  and  appearance  as  those  in  the  locomotive  de- 
partment, having  reinforced  concrete  foundations  and  curtain 


General  View  of  Tank,  Cab  and   Pilot  Shop;  Machine  and   Erecting    Shop  in  the   Background. 


the  car  wheel  shop.  While  the  miscellaneous  building  in 
which  upholstery,  electrical  repairs,  varnishing,  etc.,  is  to  be 
performed,  is  not  yet  completed,  it  is  expected  that  it  will  be 
built  in  the  very  near  fftture.  Work  which  is  eventually  to 
be  done  in  that  building  is  now  given  temporary  quarters  in 
the  coach  and  paint  shops.    >.       ;^,  ,^:  ;  ,:;^  /^.o;  v;:  .;vU;->v-^ 

The  buildings  just  completed  are  located  practically  as 
originally  planned.  The  tank  shop  is  parallel  to  the  boiler 
shop  and  adjacent  to  the  opposite  end  of  the  erecting  shop, 
being  practically  the  only  large  building  in  the  group  which 
does  not  abut  on  the  runways  of  the  midway  crane.  The 
wheel  shop  is  located  convenient  to  the  car  repair  tracks  and 
the  freight  car  shops  to  be  erected  later.  It  is  also  near  the 
proposed  location  of  the  foundry  and  so  arranged  as  to  give 
ample  yard  room  for  storage  outside  of  the  building.     The 


walls  of  Colonial  shale  brick  with  slate  covered  roofs,  except 
in  a  few  flat  portions  where  composition  asbestos  roofing  is 
used.  ;. ;.•  v  r  ■',:'.-  •,   ^ 

TANK,    C.\B    AND    PILOT    SHOP. 

This  shop  is  about  73  ft.  wide  and  500  ft.  long  and  provides 
facilities  for  all  repairs  to  ash  pans,  tanks,  tender  under- 
frames,  and  trucks,  as  well  as  the  construction  of  new  cabs, 
pilots  and  running  boards.  It  is  served  by  a  30-ton  double 
trolley  Shaw  crane  running  the  full  length  of  the  building. 
The  full  gage  industrial  track  which  passes  outside  at  the 
end  of  the  locomotive  shop  and  has  a  turntable  connection 
to  the  longitudinal  tracks  entering  that  shop,  as  well  as  con- 
nections and  turntables  giving  access  to  all  other  parts  of  the 
plant,  enters  this  building  for  a  distance  of  about  30  ft.  in  the 
east  end.    At  the  opposite  end  a  track  from  the  regular  yard 
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ticii  \v;is  rc\i^(.il  :iiiii  lintuuhl  iiji  i.'  ihr.e.  All  (iiiiuiti.'iis  wliiili 
can  110  i!'usirati.'<l  I>\  tlic  liLiiiri-.-  in  tlif  (l(.>oniJii\  r  y.\v\  ni  llu' 
i"'>'k  ari-  roiVrri-il  !•>  Ky  ilu  ir  ii.t;uie  iii;iiiln  r>.  \W  <li  >-(.Ti|itiu- 
parf.oi  the  li>>.ik  ts  tliviikd  into  five  siotinns.  uliicli  an-  rlrarl\ 
-tnark'.il  Iiy  litU-  pat;i-s  and  snixliviilol  ti>  arraii'^o  laili  l>ianili 
•  if  till  -ni'jvil  innKr  <li>linot  lioadini:>.  aiiil  a  i-('in]iU'lr  « r^^s 
rt-rifiiuH-  itnltx  i.>  addid.  Ilu-  (ii\isi<ins  ol  tlu-  iI<>tTi|iti\c  part 
are:  Sii^nal  >_\nil>"l-s  and  !>iunal  indii'ations ;  lilork-  ^-ii^nalintr : 
niicrMnkiiiL: ;  liiyliwax  iTi'->iiiii  ?iL;iiaIs.  and  anrssofirs.  'Ilu- 
la>t-r.anu<l  <!i\isi.>n  i. intains  1^  ,sulnli\i>i"ns,  in  wliiili  tliv  aji- 
paraiii>  and  dc:\  icv-  n>vd  in  railway,  ^iv;naling  arc  iiln^traicd  an.l 
iU>vr'''<.'d. 


/''"•''•'''"v*"' A'  •'•''«'  F''Jty-l'.'<iiHti  .hniiiii!  ('■>]!:  ••iu!'')t  •;  ,'/•.•  ./nuvi.Mu  A',n7- 
TiMV  .!/,;>/. I.  l/.-, /!./!!;.  ■<'  .  7>-...'.  I'./.'/.o,  In  lil  .il  Atl.'iiitu-  (.'it>  ,  N.  .1..  .litiif, 
I"I,I.  ?l(i  p.ti!i».  yi..tli.  PiililUlu  il.  Iiy  llic  .•i—m  i;ili..ii.  I.  W.  Luloi, 
-'<i-i.  t;ir\  .    ^^'V    »  11.1    (  t.I,ii-.\     h'liMiiiK:.    r!iii-:ii;n.       Priic.    J:!."i.l. 

Ki-]ii>n<,  and    paiur->   >'n   tin-    i"'  Ijnw  iny    -.iiliiiii-    ]ir*-uit<i!    at    tlu' 
la>t    I'l  lui'iiti'in    an-    i:i\tii    in    lull    in    tin-    M.lnnu':      Mn'Iiaunal 
5t'>ki-r>;    >in<>kvr    (.■•  •n-nniinL;    di\  iii-^    i'.m"    t<  rminal>  ;    (.•iiii>trn»-tii«n 
4Vf    1. n-riiiiiiii\c    iVanu'^:    main    and    -idc    ri"K:    i' 'lundat-    I'l^r    df 
Mtriiint:     nisiun     r''d-.     ancl     ri' i>-.lu'ad^  ;     i'i|iiipini  ni     i.'r     (•ii;4inr 


Ii"n> 


-t  nutli.'d  ,.|'  tnatini:    i\iil  uatrr   wluii   water  triaiini. 


ldant»  arc  n^t  i)rai-ticaI>K' :  JniiriiMliiiii  i>{  Iiiidnn'tiw'  i-\  lindt.r> ; 
loci'iniiiixo  pcrl"Mrina)K\-s  nndiT  dilYiriiit  d»v:rci-  ><(  >npirluatcd 
>ti'atn  ;  >;,i\ty  appliaiuf^ ;  di->iL;M,  ti 'ii^tnui  i"ii  and  in^]m-ti"n 
I't  l  ii"iiii 'tiv  I  lii>dir>:  i-«inii>ur  "i'  tirr»:  lianyc  lnliriiati"ii 
ami  standards.  I'lill  >proirii:atiiiii>  and  ilrawint;-  of  tlu-  >tand- 
ard>  of  tlio  a->oviation  are  inolndfd  in  tlic  \oIninc:  al-o  tlic 
h>X  of  nirinlK'rs  and  lluir  addn-'-i'^.  tlu-  c  ■niiniliii,  >  and  snli- 
>fi-I-  tor  till'  next  nui'tinu,  and  tin-  lon^iiiiiti' ^n  ami  li>  lau>  <•{ 
tlic  iis>ocialion. 


f'r  r,-,tii.nf:.<-.f'f  -thv  .\'iii,/,-t.iiilj    .(niMi.i/    (.'•■i::  c-nti.n     cf    fhc    Tt;;:  ,-liit^    I'.n- 
i'';\''v'    .(.«■■,  M.'/.»i.    iu;lil    ,it    I'liic.ii;".    .\iii;ii«t    2''Sciitfinliir    1.      4'^'? 

lam*.       I'll  vit>)r    iiiVrv<.       PitliIi>Iu"I    h\    tin-    .■"(•lialiiiii,    \V.    <•.    'J'h"iil|'- 
-■■•1.    •-urtiavv.    Itiirfalu.    N.    N.      t'liio,    .*1.5ii. 

In  tfic  M'lection  ot"  sulijirts  and  the  rharactiT  of  the  di>cn>sion 
tlie  member^  <.f  tJii-.  a-^^oeiation  in<lieate  that  tiny  |irop.i-e  \o 
ohtain  all  the  rial  henelit  po>sililc  fi-i'in  tlu  tinu-  -lu  iit  at  the 
eotiv  ( i)tiiMi>.  More  real  valiiaMe  inf. 'nnati' 'U  will  he  fi.und  in 
the>e  iiroeei'dint;^  on  tlu-  siihiett-  di^in^^eil.  t-\prt-»^i  d  elearl\- 
an'l  lrankl\,  than  i-  axailalile  from  ;iii\  i.tlicr  -,.nr<-i',  I\epor1< 
and  pa)Hr-.  oti  thr  lolli.wmy  >.nliii-i"I>  wi-re  prt-ented  :  \etual 
deinoii-tration  \  •>.  oral  in^trnetion  in  air  hrake  ojuraii' 'ii  :  value 
iA  praetieal  in>lnvetion  on  fuel  ieonoin.\  ;  hihrieation  ..f  hi.yh 
pri->-»nre  and  >ni>erhi'ater  loeoni.itive- ;  eiiieii  nt  handling  of  the 
ek-ctvit-  lo'eonit.tiM-.;  d<-\  el' imient  ;Mid  in'pr' 'N  enu  nt  in  anto- 
matii-  .-toker< ;  MaMi-t  eomponnd  loi-,.ntoti\  e<  in  road  si-r\  iee : 
heneih  from  chetnically  treateil  fei  d  water,  and  henefi!-;  derived 
frotn'  the  use  of  the  hrirk  areii.  ihe  \oiuini-  e..ntaiiH  a  li-t  of 
the  siilijeets  uhioli  have  heen  di»eii>»ed  at  i-aeh  of  the  animal 
convention*  of  the  a^^ociatii.in  >inee  1S''.V  Tlu  re  i-  al-o  a  li-t 
of  the  Mthjects  wliich  will  l)e  iirouyht  tip  al  the  n.-\l  animal 
meeting.  •  "  - 


riij'.-vv".»    c'l/.'.-. ■/':■;' '-'il  ..;'■-   tlii-    7.   ,-. ,!),-,  ,';:  ,•.      -riiir.-l    l-;>!iti'iii.    Kc\  i-<  •!    rin.I    Kii 

Jariv-il.      I'art    T.       Ily    jie-rrut:    I..    .t-V»I<r.    ;i>i-in-i.ili-    t'lltni     l\,i;::<,>y    ./cr 

(/iJii-.'.'i".   .  <>   in.    X    'J    iti.;    6-14    i..'i-i;»->;    -i7r    illi-i-ti-ali.u-.       I'.onii.I    in    rli.lli. 

l*'.if>|i-Iu:<l  try   iHO   .'>itOti>i)ii--l!t.aVi|inaii    Piitili-liiiii;   t 'iiiii[i.iny.      I  >i--t!  ilmli  ■! 

,  by   the    Mc«".i-;im'  Hill    ]'wk    Cirmi'Htiy.    _'.>•'    W.    .'"t!i    Minr,    New    Voik. 

p'ii-i-;  ?.«.-■ 
The  rathiehi>ni  of  the  l.oeoni"  tix  e.  h\  .\l.  .\.  r.'rne\-.  wa-  proli- 
ahl.v  the  he.>t  kiiouri  and  nui-t  widely  -tiidied  hook  on  the  -nh- 
ieet  lh;it  has  ever  been  p.uhli^hed.  The  i"ir-t  idition  was  i.i>ne<I 
ill  1S73.  h  \v;is  afterwards  rt-\  i-ed  liy  Mr.  l-oruey.  rnid  the 
secofitl  edition  Ay.-i».  pnhli>hed  in  ISN''.  ."^ini-e  that  time  the 
methods  «>f.l'>0(inotivt  <lesisn.  cc.iisinution  and  operation  have 
been  revohitit>ni/e<l  and  a  third  resided  edition  hecanu-  neces- 
sary in  order  that  the  hook  ini.uht  adequately  descril)e  tlie  loco- 


in.ai\<  i.f  tod.iy.  riu-  in-e]iaiation  tf  the  lhir<l  edition  fi  the 
li.iok  wa>  intru>ii-d  to  (n-i.rve  1-.  1  ow  ler.  who  lor  ni;m\  \ears 
had  lieeii  an  inlim.'ite  friend  of  Mr.  1-oriuy  and  wiio  had  heen 
.isked   li_\    the  latter  lo  nmkriake  the  work. 

Ilu  i^ri'wth  of  the  loeonioti\e  in  >ize  and  the  eomple.xity  of 
it-  detail-  <hnin!.;  tlu  pa,-t  twent>  \ears  iU'ees>itaied  the  intro- 
diu-tioii  of  a  v^reat  deal  of  mw  matter,  and  the  diseanliiig  of 
,1  little  that  was  old.  llu'  xe.irs  interv  eniiii.;  between  the  ap- 
pe.'iranei  o|  the  seei.nd  ;md  llii-  third  edition.  ha\e  witnessed 
the  ri-e  .iiid  partial  dekadeiue  of  the  coinpi'iiml  locomotive;  the 
liiriii  'I  lilt  .\l-dKt:  tlu-  int  ri  >dni'ii'  n  r.f  the  -nperheatcr ;  the 
di  \  el' 'imii  ni  of  tlu-  Ailantie  and  .-illud  !\|n.--  where  the  wide 
i'irei>o\  is  e.-irried  liy  a  trailiiii:  trnek.  the  ii^e  of  oil  as  a  fuel; 
the  applie.-ilion  of  the  W  alsihaert  vahe  t;ear  to  .\merioan  loco- 
m'ti\e>:  the  ri-e  of  ilu-  -ti.ker  ainl  the  inipr<  i\  enunts  of  the  air 
hrake.  a-  well  as  tlu-  urowih  of  innnnii-rahle  details  that  t;o  fo.r 
i-fln-ii-m-v .  to  whieh  nm-t  hi-  ;idiled  the  ureiit  inerea.-e  in  the 
-i/e  and  weii^ht  of  the  loemnoiiscs  of  tod.iy,  as  compared  with 
thosr  ..f  two  deeades  a!.;o. 

laeli    ..f    :]ie-e    themes    i-    irrated    iidl;..    rli-arly    and    concisely 

in    the    lir-t    p.-irt   of   the    1 k    nnder    re\  iew.      lint    in    preparing 

tin-  tnali.r.  it  was  found  "lh.it.  with  the  growth  and  devek»p- 
meiit  iif  the  loconti'tive  dnrin^  the  past  two  decaik-s,  more  has 
been  .irld.d  than  taken  aw.iy.  and  that  the  n-(piirenients  as  to 
sp.ue  .ire  much  tireaier  th;in  the\  were  in  ISSO.  Jt  was,  there- 
fore, ileiided  to  break  the  book  into  two  \ohmus  or  p.irts, 
m.-ikinu  e.ich  coiniilete  in  itself.  ihe  first  jLirl  is  devoted  to 
till-  practie;d  ooiistnietion  aiul  operation  of  the  locomotive, 
wit!)  such  slii.:ht  theor^ticd  disciis-ii.n  of  the  m;itter  as  t"  make 
it  intelliyibk-  to  men  who  lia\e  not  li.-nl  the  .advantage  of  .a 
iichnical  tr.-iiniiiL:.  Ihe  si  cond  ]i;irt  will  discsis-  the  s.-mie  points 
more  theoretically." 

The  fir-t  part  conci-rn-  tlu  pn-seiitatii  .11  of  the  practic.d  de- 
tail- of  li  .0  iin"ti\  i-  wurk.  llu-re  are  .1  fi-w  inirothictory  cha|i- 
teTs  dealiiu;  with  the  eleinviital  laws  ,,|  force  and  motion,  the 
steam  t-nyine  and  the  e\pansi\e  action  of  >uam.  .-Xfter  this 
f.illiiws  discriptioiis  and  t.ibks  of  tiu  \arions  t\)ies  of  loco- 
iii'iive-  in  n-e :  and  the  varion-  details,  -nch  as  throttle,  cylin- 
ileis.  tilt-  in.-ichinery,  .ind  tlu-  .^ti  I'lieiis-.n  .ind  the  W'alschacrt 
\al\i-  L:e.irs.  Ihe  \.-il\e  -.^i.ms  .iri-  ck-arly  explaiiu-d.  .nid  at  some 
h  n:.;lh.  s.  >  tli.ii  their  aetii.n  can  be  fii11>  nnderstond.  Tlie  vari- 
ous kiiuls  of  Compound  hcomotiw-.  the  several  tyjjcs  of  snper- 
lu-.iur-  .-nid  the  three  st.,l<irs  upon  tlu-  nuarket  ;ire  full>  de- 
scrilnd  ;nul  their  operatii'ii  i-xplaiiud.  (  Mlur  details,  sni'li  as 
the  spriii!.;  su-]K-nsiMn.  the  numini;  ^ear.  tenders,  tanks.  Inbri 
cat'.r-  and  miseillaiu-ons  part-  nci-ive  full  .itlention.  A  chap- 
ter prit-eding  t!iat  on  nuch.inical  -toki-rs  i-  (k-\oted  to  the  gen- 
eral subiect  of  c. .inbiisiion.  wlieri.  withiint  entering  into  too 
niiimte  dit.iil  as  to  tlienrv,  the  ri-.nler  i■^  yiven  a  cle.ir-i-ut  idea 
<•}  how  combnstii  n  takes  jil.-ice  and  the  method  to  be  pm-ned 
I  '  ■•bt.iin  the  best  results  111)  ;i  Ic'Coiuotive.  A  sjK'ci.'il  chapter 
1-  de\'  ted  io  the  .lir  br.ike  wiiii  instruction.-  as  to  its  coiistrnc- 
tii'ii.   c-.ivv   ami    m.-uiipnl.-itioii.  .      ' 

riu-r<-  :\]\  74J  (|uestion-  with  their  aiiswel"S  in  this  I'art  T, 
and  it  cl"si-s  w  idi  chapter-  on  the  care  .■md  in-pection  of  the 
I"Conioii\e,  tiu-  h;indlinu  of  tlu-  inacliine  oii  the  ri>;i<l,  the  a\oid- 
ancc-  of  .iccideiUs  ,ind  In-st  aid  t'.  the  iniurcl;  ami  linally  a 
\  i-r>     c   lupleie    index    by    which    a    direct    referitice    m.'iy    be    .oh- 

t.iiiH-d    to    any    tojiic    in    the    I k.       Ihronohonl    the    text    is    a 

piofu-iiin  of  illusirati'Mis.  td  which  .-in  .-iildeil  six  folding  pl,-ites 
of   -te.im   eiiuines.   \alve   uiears.   b  .co!noii\  es   ;ind   ;iir   hr.'ikts. 

The  l,-inL;n;i;;e  i-  -iinple.  cnci-e  ami  readable.  M.'ithematical 
deuioiistrati'  lis  ha\e  bei-n  avoided.  As  it  stands  it  is  nndoiibt- 
edl\.  the  m-.st  complete-  pn  sent.ation  ■>{  the  subject  that  has  ap- 
pi-ari-d.  and  is  in  such  a  form  that  no  loconuitive  engineer  or 
firemati.  regardless  of  how  scanty  in;iy  have  been  his  early  ad- 
\  ant.-ii;i-s.  can  I'ail  to  grasp  the  full  mtaning  of  what  is  there 
offend,  r.irt  11  is  c,n  the  press,  and  its  api>e,'irance  is  proinisctl 
for  ;in  (-arlv  date. 


■■    ■»■;  >--■■.•.• 


-^.■. .;. 


Passenger  Car  Shops  at  Beech  Grove 


All   Passcnifcr  (^ar  Repairs  for  the  Hij<  Four  Will   Hereafter  lie  Made 

at    the    New    lieech    (Jrove   Car  Shops,       A   Special   Shop   f«>r    Tender  .. 

Work    and    One    for    (^ar    Wheels    Are    Included    in    the    Additions. 

WJun  tlu-   r.ri-.Ii  (iiMM-  >liii|.<  ,,i  tlic  (  lr\«l,nnl.  (iiuimiati,       i-oaclj   siiop   i-   ]>;it-alk-1   l«.i   ami   "5   ft.  fn'iii   (ho  prooiu   I'-rse 


^  liica.Liii  vV  St.  I.dui-  \\  err  >tarti'il  .••.limu  ii\i-  >  rar>  a.i;>i,  ilic 
<lt.'>i'-rti  pri  ix  idoti  rmniilctf  ln^•i!iti^~  lOr  ri  pairiiiL;  li"iiin"  pli\  c-, 
]ia^sin'-!ir  car.-  ami  I'rcivln  ciiuiiiiiuin.  <)\viiiL:  In  ccinilitiniis 
wliioli  ilr\  rl'>|n"l  -IiMiiIy  aiU'i"  ilic  work  was  -tariv-il.  Iimw- 
c\iT.  il    wa-  iKi"i'l«.il  ti.  iTvot   "}]]y  tlu    !•  u-.  iinc>ti\  >■  <l<.i)annic!it 


>ii<if>  alxitiiii'.;  .tlK-  mi'Iv\;i\-  viaiU'  nmwa.w  ami  tlic  liaiiU  >iW'l' 
i-  iirn-allcl  t'V  il  anil  255  ft.  away,  alli-win?;  ronm  f..r  a  75  ft. 
traii-Jor  talilc  :it:<l  a  '"(I  fi.  >i>a*-c  lntwvcn.  the  InuMini;^  ;i«ti 
talil*-  I'it  '  ■!!  •■iii.cr  -iiii-.  'I'lu'  niiM-cllanco«s  >liiii->  iHuMinc; 
will  Ik-  paraltfl  t<>  tin-  i)a;iii  -li.'ji  an<l  75  ft.  from  it.  tlii>  Wins; 


l)itil(IiiiL;>  at  tliat  tinu-  aixi  tlu'  ci  m-trm-ti.  m  of  only  iixr  main  "th-.-niinimrim  flislaiUT  ii(rmitir<l   helwx'vii  ImiMiiiijs.     Across 

Iiuil<liii'-;s    \va>   lUKKrl.ikcii  tlu-    n:i.lu.ty    from    tlv    j'ainf    =hop    is^  tlu-   plaiiini;   mill    which 

DiiriiiL:    tin-   pa-t    lew    iiioiitl>-   tin-    -h..]*-   for  i)a--riiL;vr  car  lii-s    with    its    loiiiiot    i'im>n>ion    jiarallt-r  t<>    the    cranoways. 

work   ha\c   hccii   coinpltttd  and  pnt   into  ojK-ratiou   at    lU-cch  lUtwci-n  it  anU  the  jtowcr  lion-c  i-  to  In-  erected  a  stork  -lied 

<iro\e   and   all    repair-   oi    tin-   ciiaracttr    for   the   -\ -tern   arc  for  dry  linnher  and  at   tlie  opj)o-ite  <'nd  there  will   he  a  dry 

now    iuim;    maile    .n    thi-    i.ojn',.       1  lu'    new    hnildini;-    erected  kihi  and  aiKithrr  dry  h.imlu  r  -lied  surr<tunr|wl  hv  tUo  lumber 

lor   thi-    Work    con-i-i    oi    a   co.n-li    -li,.]).   a   i)aint    -hop   anil   a  storar<e  yariF.-    .\li- ol^  the-e  hnihling.s  arc  of  the  same  :Kcncrar 

idanin;.;  mill       .\i   ilie  -anu    lime  tlie  tank.  cat>  and  )iiloi   shop.  con-triictioh  and   appearance  as   those  in   tile   hvcoitiotive   de- 

pro\ide<l    lor   in    die   ofi'^nnal    plan-,   lia-   Iieeii    Iniih    and   al«o  i>arimenl.  havitiir  reinforce<l  concrete  foiiiidalion-  and  curtain 


General   View  of  Tnrk.   Cab  and   Pilot  Shop;    Machine  and   Erecting    Shop   in   the    Background. 


ihe  car  u  iierl  -hoi>  W  Jiile  lii<-  miscellaneotis  buihlins  i*i 
which  upholMtiy.  ek-ciricai  repairs,  vanlishini;.  etc.,  is  to  he 
perf<iriiied.  is  not  > et  Com]jleted.  it  is  expected  that  it  will  die 
Imilt  in  the  very  ne;ir  future.  Work  wliich  is  eventitally  to ^ 
In-  (h.ue  in  that  'unhlin.i>:  i?-  now  -ixeii  tempoi^ry  <niarters  in 
tlu-  coach  anrl  ]>aint  shops:  :'  :-  ,    :  -'  '    " 

The  hnildiny-  in-t  coniideted  are  located  priiclically  as 
originally  planned.  Tlie  tank  shop  i-  parallel  to  the  boiler 
-lio|i  ami  .-idi.iceiit  t"  tlie  iijipositc  cn<l  of  the  erectin}?  shop, 
heiny  i)r:uticall\-  tile  only  lar.ue  bnildinar  in  the  groiip  which 
'hns  Hot  abut  on  the  runways  of  the  midway  crane.  The 
wheel  shcip  is  located  convenient  lo  the  car  repair  tracks  and 
tlie  freiL;lii  car  -liojx  to  be  erected  later.  It  is  also  near  the 
prop.wi-d  location  of  the  foundrx  and  so  arran.sied  a-  to  sive 
ample  yard   rooni   for   -toraee  oui-icle  of  the  biiildini^.     The 


walls  of  Oohmiai  -hale*  brick  vviiliiilate  eo\eretl  P.K.;f>.  c.\ce]»t 
ill  a  few  llal  poniou->  \\  here  contpo^ition  asbesfos  rooiincr  is 
.Vi>ed.  '  ■    ;■''..;.-■ '^.v    !        .  ■  '  '.V'  '   • 

y         :.  '        T.\NK.    CAR   A Nt^  PILOT    >HUP. 

This  shop  jvabMUt  7>ft.  wide  and  500  ft.  bmu  and  i)rv.\ide5 
facilities  lot'  all  ri-|v;,ir>  to  ash  pans,  t.inki'.  tender  nnder- 
framcs.  a;n(l  trucks.  -i.>  well  as  tire  con-trtiction  of  new  cabs. 
pih>ts  and  nmhinsf  boar<l-.  It  is  served  by  a  30-ton  double 
fr.Vlky  .<ha\v  crape  rumvimr  the  full  lenjith  of  the  building. 
The  tijlljjasejiidn-l rial  trackwhidi  passes  ^nuside  at  the 
end  of  the  l<ic<imotive  ^^.o].  and  has  a  turntabk-  connection 
to  the  longitudinal  tracks  entering  that  shop,  as  well  as  c<ni- 
neirtionsi  aiid  Itvrntables  giving  access  to  atl  other  parts  of  the 
l)lant.  enters  this  building  for  a  distance  of  about  M)  ft.  in  the 
east  end.     .\t  the"ppo-ite  end  a  tr.ack  troiu  the  rcLrular  vard 
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s>stem  enters  one  corner  for  a  distance  of  about  50  ft.  A 
track  leading  from  the  turntable  pit  also  passes  through  this 
sliop  and  has  a  turntable  connection  with  the  industrial  track 
p.issing  along  the  south  side  of  the  building,  as  shown  on  the 
general  plan  on  the  opposite  page. 

All  metal  working  tools  are  located  in  the  end  of  the  build- 
ing nearest  the  locomotive  shops  and  here  all  ash  pans  are 
repaired  and  the  plates  fabricated  for  use  in  repairs  to  tanks 
or   steel   underframes.     The   machinery   in   this   section,    like 


the  ends.  The  trestles,  shown  in  one  of  the  illustrations,  arc 
built  of  rails,  base  upward,  set  in  cast  iron  pedestals  located 
about  six  feet  apart.  Here  the  tanks  are  completely  repaired 
and  painted.  Beyond  this  is  a  space  which  accommodates 
about  20  underframes  which  are  set  on  wooden  trestles,  leav- 
ing an  aisle  in  the  center  and  at  either  end.  This  accounts 
for  the  shop  space  up  to  the  place  where  the  transverse  track 
from  the  turntable  enters.  Beyond  this  track  are  four  sets 
of  rails  imbedded  in  the  floor  on  which  all  truck  repairs  are 
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Plan  and   Tool    Location;   Tank,   Cab  and    Pilot   Shop. 


all  other  constant  speed  machines  in  the  shop,  is  driven  by 
direct  connected  induction  motors.  The  size  of  machines 
and  motors  is  given  in  the  following  table:    ,,;, 

Machine.  ■■.  .''.■!.""■       Motor. 

.Small  rolls   ..'..'.;....'.  ..i  ...i.  .>;...;............ /..;..i.. ;..;.   7'/2   h.  p. 

Shear,  Long  &  Alstatter  No.  2 "^  h.  p. 

Punch,  Long  &  Alstatter  No.  2 7  ^   h.  p. 

Spacing  punch.  Long  &  Alstatter  No.  2 Tyi  h.  p. 

Large  bending  rolls yyi  h.  p. 

V  In  addition  there  are  the  open  fires,  face  plates,  small  flang- 
ing clamps  and  benches  required  for  work  of  this  character. 
The  floor  is  of  concrete  throughout  the  building  and  ample 
space  is  provided  for  the  storage  of  a  sufficient  stock  of 
plates,  angles,  etc. 

The  ash  pans  are  repaired  on  the  open  floor;  only  those  on 
which  actual  work  is  being  performed  are  within  the  build- 
ing; those  waiting  for  repairs  are  stored  outside  alongside 
the  entering  track.  The  sheets  and  angles  are  sheared, 
punched  and  formed  on  the  different  machines  and  riveting 
is  done  with   an  air  hammer.     A  jib  crane  with  a  chain   hoist 


made.     Following  this  are  racks  for  bolts  and  standard  truck 

parts  and  beyond  is  the  wood  working  department  in  which 

the  following  machines  are  located;.     ,     ..,.^     --  .,., 

Machine.  ?:'f  ■^^  ?•  '  ■■  ''/'      '.'       Motor, 

Cross  cut  saw.  Fay  &  Egan .,i..>.:4.^.j i. ..,",>...  .   20  h.  p. 

Rip  saw.  Fay  &  Egan ..........,.,,.....;......    10  h.  p. 

Planer,  Fay  &  Egan 15   h.  p. 

Band  saw.  Fay  &  Egan .....". 5  h.  p. 

Hollow  chisel  mortiser,  Fay  &   Egan .i,.,.,.. ..»,...   20  h.  p. 

Tenoner,  Fay  &  Egan •• ,  ,.';<. ....►;».     5  h.  p. 

Horizontal  mortiser.  Fay  S:   Egan ,'.,...   5   h.  p. 

Jointer,  Fay  &  Egan (;».,»■.  '   S  h.  p. 

Heavy  wooden  parts,  such  as  tender  sills,  bumper  beams, 

etc.,  are  planed  and  cut  to  standard   lengths   in  the  planing 

mill  and  stored  in  a  shed  just  outside  of  this  building  from  which 

they  are  brought  into  the  shop  on  push  cars.     In  the  same  way 

a  St-  ck  of  finished  dry  lumber  for  cab  and  pilot  work  is  stored 

under  cover  near  this  shop,  it  being  only  necessary  to  form  and 

fit  it  here.     A  comparatively  small  amount  of  room  is  required 

for  the  cab  and  pilot  work,  as  only  new  work  is  done  in  this 

ihop,  repairs  being  made  in  tlie  erecting  shop. 

A   sub   store   with   a   stock   of  the  journal   boxes,   brasses, 
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General   View  of  Coach  Shop  at  Beech  Grove. 


serves  the  large  punch.     Tank  sheets  which  are  too  large  to  be       springs,  etc.,  needed  for  tender  truck  repairs  is  maintained  in' 


handled  by  hand  are  transported  by  the  traveling  crane. 

Beyond  the  open  space  for  sheet  metal  work  the  cisterns 
or  tanks  are  set  on  special  trestles  of  a  length  to  permit  ten 
cisterns  on  either  side  with  a  wide  aisle  in  the  center  and  at 


this  building.  Xew  wheels  come  from  the  wheel  shop,  being 
transported  on  a  flat  car  which  is  loaded  and  unloaded  by  a  loco- 
motive crane.  Machined  parts  required  for  tank  repairs  are 
brought  into  the  shop  by  a  push  car  on  the  industrial  tracks.     ; 


■  -i'-  ' — ■•■  •-^'n -.'  ■■■ 
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i  stem  cntiTs  one  corner  idr  a  distance  of  ab"Ut  5(1  \\.  A 
ti  ick  leadinpT  from  the  turntal)le  pit  also  i>a-se~  tlir"iii;.^Ii  this 
s'lp  and  lias  a  tnrntahle  connectinii  ujtli  the  inchistrial  track 
])  »>int;  altnit;  tlie  south  side  of  the  huihhnji.  as  sImwii  on  the 
:;■  neral  i)lan  on  tlie  <)])p<isite  pat;e. 
All  metal  working  tools  are  located  in  the  end  ol  the  build- 


ihe  ends,  flic  irvslle-.  shown  in  i.iie  of  the  illnstrati"  n«.  are 
I  milt  of  rails,  base  niuvard.  set  in  cast  ir<>n  p«.iiest;ds  located 
about  -ix  leet  aiiart.  Here  the  tanks  arc  completely  repaired 
ami  painted.  I'.eyond  this  is  a  »pace  which  accommodates 
about  20  irnderfratnes  which  are  ^et  on  wooden  trestles,  leav- 
inu"^  an  aisle  in  the  center  and  at  either  end.     Thi.s  accounts 


iiLr  nearest  the  locomotive  shops  and  here  all  ash  pans  are  for  the  shop  sjiace  np  to  the  place  where  the  transverse  track 
r'-paire<l  and  the  plates  fabricated  for  use  in  repairs  to  tanks  from  the  turntalde  enter-.  I'.eyond  lliis  track  are  four  sets 
i^r    steel    underfraines.     The    machinery    in    this    section,    like       of  rails  ind)cd<le(l  in  the  iloor  ..n  which  all  truck   rep.iir-  are 
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Plan    and    Tool    Location:    Tank.    Cab    and    Pilot    Shop. 


.,11   other  con.-tant    speed    machines   in   the   -hop,   is   driven   by 
■  lircct    connected    induction    motors.       Ihe    size    of    machines 
'id  motor-  is  uixen  in  the  follnwinv  table: 


.t/<ii  /mic. 

Sm.iU   roll- 

Shtilr.    I.oiiK  \   .\Nt;ittfr    Ni>.    J.... 

I'liiicli,  l.miKiv   .M-t;itter  N'n.  J 

-I'.iiiii>,'  [■mull.   I.oiiK  \    .\I-t,ittir    Ni 


r>.  I,,,.. 

7'..   li.i.. 

? '  .•  li.  v- 


1  i;f  licmliiit;   i  nil-    . ' 7  '  .■    ll.  l'. 

in  additiiiu  there  are  the  open  llro.  face  i>late-.  -mall  llanv'- 
I'lj  clamp-  and   benches  re<inired  for  work  of  this  character. 

riie  lioi.r  ;-  oi  concri'te  throutjhont  the  bnildinj.;  .md  ample 
-p;u-e    i-    pr.i\ide<l    for    the    -torage    of    a    sufticient    stock  nf 

'late-,    angles,   etc.  ... 
The  a-li  pans  are  repaired  on  the  open  tlo«if:  oirly  thi'Se  <in 

\  Ifich  actual  work  is  beinij  ])erfornied  are  within  the  l)uild- 
•ul;:  those  wailin.Lr  \<^x  rei)airs  are  stored  ont.-ide  alonL;-i<K- 
tlie  enUrin.Lj  track.  The  -beets  and  anyles  are  sheared. 
linnchc<rand    forine«i   on   the   ditterein    machines   and   rivetinij 

s    dmie    with    an    air    liaiiiiiier.      .X    iih    crane    willi    ;i    chain    hi.i-t 


made,  hollow  iny  thi-  .ire  rack-  fur  bolts  ami  standard  truck 
part-  and  be\  oml  is  the  wood  w  orkin.i;  department  in  which 
the  follovvin.i;   machine-  are  located: 

XUiihxwc.                                                                            ..'■■-■          ■•  .V/.fi>r. 

<'ro-s  cut  mw,  Fav  &  Ks:i'i ; .'0  h.  p. 

Rip  saw.   Fay  &•  hgati. ._ .  ■ .' Ui  h.  p. 

I'l.iiiir,   Fay  X-  Kuan. ,.:,......  '. 15  h.  p. 

I'.iikI  -aw.   Fay  ^-   Kpaii . J  \\.  p. 

{(••Il.iw  eliisvl  niiirli-er.  F"a>    \    I  gMii .............  .('  U.  p. 

'rciKHier,   F"ay   \-   Kgan ....,,.. .s  h.  p. 

ll"iiz<>ninl  itiiirftser.  Fay  iv    Fi;:ni I....................  "5  li;  p. 

.l<'iiiter.  I'ay  i;  Kgan ....    ,  .?  U.  p. 

Heavy  wooden  part-,  -ncli  .1-  itiider  sills.  Inimpe-  beams. 

etc..  are  jdaned  an<l  eni  t^   -iaiiilar<l    kn.mhs   iji   tlie   planing 

mill  an<l  -tored  in  a  sited  in-i  ■■utside  of  tin-  buil.liiru  fr";r.  which 

they  are  In'ought  into  tlu    sImi,  ,.n  pu-h  cars.     In  tiie  -ante  way 

a  st  ck  of  linished  <lry  lumber   f'  r  cab  ajid  pilot  w^rk  is  stored 

nu'kr  cover  neai^  this  sho|j.  it   biiiii.;  only  necissarv  t'.i   form  and 

lit  it  here.     .\  cotnparati\el\    sui.dl  amotint  of'  room  j.^  ref|uire<l 

for  the  cab  and   jiilot   work,   a-  only  .new   work   is  <l<«ne   in   this 

ihi  ji.  rejiairs  bein.tt  iiia<le  in  the  ertctinji  shop. 

\   sub,  -«nre   with   a    stock    of  the  journal    bo\e-.   bra-'-es. 
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!"•''•  General    View  of  Coach   Shop  at    Beech   Grove.  ,.    ; 

H-rves  the  lari;e  i>uiuli.     Tank   sheet-  which  are  too  lariie  to  be  siiriiiii-..  etc..  needed  for  tender  truck,  repairs  isnraintained  in 

landled   by   hand  are  iransiiorted   b>    the  travelin,!.;  crane.  this  buildinu^.      New   w  Heels  coiiu-  from  the  wheel  shop,  being 

r.eyoml   the   open   sjiace   for   sheet   metal    work   the   ci-teni-  tran-ported  on  .1  llai  car  which  is  lo.aded  ;md  nnlo;itle<I  bv   u  K»co- 

■  r  tanks  are  set  on  special  trestles  of  a  kn.irth  to  permit  ten  motive    crane.      .Macliiued    parts    reipiired    for    tank    repairs    are 

i-teni-  ..n  either  -ide  with  a  wide  ai-le  in  the  center  and  at  bri.ui^iit   into  tlie  -hoji  b\    a  pu-ii   car  --n   the  industrial  tracks.      ; 
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With  the  present  tender  equipment,  which  consists  par- 
tially of  wooden  underframes  and  partially  of  steel,  about  two 
days  are  required  for  repairing  the  trucks — three  days  on  an 
average  for  the  underframes  and  from  five  to  seven  days  for 
the  tank  or  cistern — and  it  is  therefore  the  practice  to  pile  the 
trucks  up  in  tiers  after  they  are  repaired  and  do  likewise  with 
the  underframes,  thus  allowing  more  space  for  the  tanks  if  it 
is  required.  The  work  of  dismounting  and  locating  different 
parts  of  a  tender  coming  in  for  repairs,  or  of  assembling  it  after- 
wards, is,  of  course,  performed  very  rapidly  by  the  crane. 

The  shop  is  heated  by  hot  air,  the  fans  and  coils  being  lo- 
cated in  two  small  wings  at  the  side  of  the  building.  Two 
Sturtevant  fans  each  have  a  capacity  of  34,500  cu.  ft.  of  air 
per  minute  and  are  driven  by  20  h.  p.  motors.  The  air  is  dis- 
tributed through  concrete  ducts  under  the  floor.  Artificial 
light  is  provided  by  Cooper-Hewett  lamps  suspended  from 
the  roof;  there  are  also  numerous  sockets  for  portable  lamps. 
The  floor  of  the  building  is  of  6  in.  gravel  concrete  laid  on  a 
12  in.  bed  of  rolled  cinders  and  finished  with  a  ^  in.  coat  of 
cement  blocked  in  squares. 

COACH   SHOP. 

This  building  has  an  inside  area  of  210  ft.  x  324  ft.  5  in.  For 
a  distance  of  40  ft.,  the  full  width  of  the  building  at  the  end 
adjoining  the  midway,  the  space  is  given  up  to  truck  repairs 


on  lines  between  the  tracks.  A  row  of  large  arc  lamps  is 
suspended  in  the  center  bay. 

Repairs  on  all  of  the  passenger  equipment  of  the  Big  Four, 
which  now  amount  to  about  800  cars  are  to  be  made  at  this  point 
It  is  designed  to  turn  out  on  an  average  of  two  cars  per 
working  day,  which  means  that  it  will  be  possible  to  put  each 
car  through  the  shop  on  an  average  of  once  every  16  months. 
The  cars  coming  to  the  shop  are  first  brought  alongside  the 
miscellaneous  shop  building  where  all  carpets,  upholstery  and 
detachable  parts  are  removed  and  distributed  to  the  proper 
sections  of  this  shop  through  the  medium  of  push  cars.  The 
car  then  goes  to  the  transfer  table  and  is  placed  on  any  de- 
sired track  in  the  coach  shop.  An  electric  winch  with  a  long 
cable  is  provided  on  the  transfer  table  for  spotting  the  cars 
in  the  shop.  The  modern  cars  when  placed  in  the  60  ft.  bays 
will  extend  somewhat  beyond  either  end  so  that  they  can  be 
lifted  by  the  cranes,  the  trucks  rolled  out  and  the  body  low- 
ered on  the  trestles.  The  trucks  are  then  picked  up  by  the 
cranes  and  carried  to  the  truck  repair  section  where  the  trans- 
verse crane  can  reach  them. 

In  making  repairs,  all  wood  machine  work  is  done  in  the 
planing  mill  and  cabinet  shop  and  sills,  posts,  plates,  cabinet 
work,  etc.,  are  brought  to  the  coach  shop  on  push  cars  pass- 
ing over  a  transverse  track  under  the  midway  from  the  end 
of  the  planing  mill  and  connecting  by  a  turntable  to  one  of 
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■•■.::.,■-,...  :  ;       Cross-Section  of  the  Coach  Shop  at  Beech  Grove. 


and  is  served  by  a  15-ton  single  trolley  Shaw  crane  running 
across  the  building.  The  remainder  of  the  building  has  22 
tracks,  which  pass  through  double  doors  to  the  transfer  table 
pit.  and  is  divided  into  5  bays  longitudinally.  The  center  40 
ft.  bay  has  a  30-ton  single  trolley  Shaw  crane  running  the 
entire  length  of  the  building  with  the  exception  of  the  truck 
repair  space.  On  either  side  of  this  are  60  ft.  bays,  not  pro- 
vided with  crane  service,  and  beyond  these  are  25  ft.  bays 
M'hich  have  30-ton  cranes  operating  parallel  to  and  for  the 
same  distance  as  the  one  in  the  center  bay.  All  four  of  the 
cranes  in  this  building  are  arranged  for  operation  and  control 
from  the  floor. 

The  cross  section  of  the  building,  shown  in  one  of  the  illus- 
trations, shows  the  method  employed  for  obtaining  a  strong 
thoroughly  diffused  natural  lighting  over  the  whole  floor  area. 
The  heating  is  by  the  hot  air  system,  the  fans  and  coils  being 
located  on  platforms  supported  on  the  roof  trusses — the  dis-. 
tribution  of  hot  air  is  made  through  concrete  ducts  below  the 
floor  level,  with  outlets  along  the  side  walls  and  at  the  center 
posts.  The  floor  is  of  6  in.  concrete  with  a  ^  in.  cement 
finish  throughout  the  building  except  in  the  truck  repair  sec- 
tion where  ^4  in.  diamond  steel  plates  are  placed  on  a  con- 
crete foundation.  Artificial  lighting  is  by  200  candle  power 
tungsten  lamps  with  large  enamel  metal  reflectors  distributed 


the  tracks  entering  this  shop.  From  here  thej-  can  go  by 
means  of  the  transfer  table  to  any  track  or  can  be  brought 
directly  into  the  shop  and  transferred  to  any  desired  location 
by  means  of  the  cranes.  In  cases  where  new  forgings  are 
required  they  are  brought  from  the  adjacent  forge  shop  by 
push  cars  on  a  track  directly  connecting  the  two  buildings. 
All  machine  work  on  metal  parts  is  performed  in  the  locomo- 
tive machine  shop  and  they  are  distributed  over  the  indus- 
trial tracks  in  the  same  manner.  A  track  will  be  seen  which 
runs  the  full  length  of  the  building  in  the  center  bay.  It  has 
a  turntable  connection  to  the  general  shop  system  just  outside 
at  either  end  and  also  to  one  of  the  transverse  tracks  in  the 
center  and  permits  convenient  distribution  to  all  points  by 
push  cars. 

In  the  truck  repair  section  is  a  Niles  wheel  lathe  of  the 
latest  design,  driven  by  a  Westinghouse  50  h.  p.  variable 
speed  motor.  This  machine  has  a  capacity  for  turning  22 
pairs  of  steel  tired  wheels  in  10  hours.  A  6  ft.  radial  drill  is 
also  to  be  located  in  this  shop.  Arrangements  have  been 
made  for  storing  the  finished  wheels  on  a  track  just  outside 
the  building  where  they  can  be  conveniently  rolled  in  and  out. 
Where  new  axles  or  new  wheels  are  required,  they  will  be 
prepared  in  the  wheel  shop  and  will  be  transported  on  a  flat 
car  which  will  be  loaded  and  unloaded  by  a  locomotive  crane. 
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With  the  i)rcs(.-nt  tomlcr  ((iiiipiiicnt.  wliiili  (.•iin>ists  i)ar- 
Mall3'  ui  woddcn  uiulcrfraiiu-s  ami  partially'  of  slcfl,  al)<>iU  two 
'lays  are  rcMiiiircd  l"<«r  rcpairini;  the  triK-ks — three  days  on  an 
averatje  for  I  he  niiderlraiue>  and  Irmu  live  tn  seven  da\  s  lOr 
tJio  tank  or  oi>tern — and  it  is  therefore  the  i)ractioe  to  pile  the 
irncks  np  in  tiers  after  tliej'  are  repaired  and  «lo  likewise  with 
the  nnderfranus.  tlui^  al1")\vin<-r  more  sjjace  for  the  tanks  if  it 
is  retpiired.  The  work  of  disniountinij;  and  locatin.y  different 
parts  of  a  tender  coniint;  in  for  repairs,  or  of  assenilylin-;  it  after- 
wards, is.  of  CDUrse,  jiirfcirnied  \ery  rapidly  h_\  the  crane. 

The  shiip  is  heated  hy  hot  air.  the  fans  and  oiils  hein^'-  lo- 
cated in  two  small  winjjs  at  the  -iile  of  the  hnildintr.  Two 
.Stnrtevant  fans  e.ich  have  a  capacity  of  34.5(K)  en.  ft.  of  air 
per  minnte  and  are  driven  by  20  h.  ]>.  motors.  The  air  is  dis- 
irihnteil  ihron;.:!!  concrete  dncts  under  the  lloor.  .\rtilioial 
iiyht  is  i)ro\i<led  l»y  Cooper- 1 1 ewett  lamps  susiiended  from 
tlie  roof;  there  are  also  numerous  socket>  for  portable  lamp>. 
I'lie  floor  of  the  buildinti  is  of  (»  in.  ;-;ra\id  concrete  laid  on  a 
12  in.  bed  "f  rolled  cinders  and  linished  with  a  'i  in.  coat  of 
cement  blocked  in  sipiares. 

C(»AriT  SHdP.  :    ■.,\     :       :     .    . 

This  buildinji:  has  an  inside  ,irea  of  210  ft.  x  ^2i  ft.  5  in.  F<if 
a  distance  of  40  ft.,  the  full  width  of  the  huihlinu  at  the  en<l 
.'tdjoininy;  the  n;iduay.  tlu-   ^pace  is  i.;i\en   u\<  to  truck   repair-? 


on  lines  belwven  the  tracks.  .\  row  of  larj.'e  arc  lamps  is 
-us|)em!e<I  in  the  center  i)ay. 

I'.'epairs  on  all  of  the  passenger  equipment  of  the  Big  Four, 
which  now  amount  to  about  S(JO  cars  are  to  be  made  at  this  point. 
It  is  desijjned  to  turn  out  on  an  avirage  f)f  two  cars  per 
wcrkins.!  day.  which  means  that  it  will  be  possible  to  put  each 
oaf  throu.nh  the  shop  on  an  adenine  of  < nice  every  16  months. 
The  cars  cdtliiug  to  tlte  .shop  are  tirst  brought  alongside  the 
miscellaneous  shop  building  where  all  carpets.  ui)ltolstery  and 
cletachable  parts  are  remove<l  and  di>tribnted  to  the  proper 
sections  of  this  sh<tp  through  the  me<lium  of  pttsh  cars.  The 
car  then  goes  to  the  transfer  table  and  is  placed  on  any  de- 
sired track  in  the  coach,  shop.  .\n  electric  winch  with  a  long 
cable  is  provided  on  the  transfer  tabic  for  spotting  the  cars 
in  the  shop.  The  modern  cars  w:hen  placed  in  the  (H  ft.  bays 
will  extend  >omewhal  beyond  either  end  so  that  they  can  be 
lifted  by  the  crane-,  the  trucks  rolled  out  and  the  body  low- 
ered on  the  trestles,  'ilie  trucks  are  then  picked  up  by  the 
cranes  and  carried  to  the  truck  repair  section  where  the  trans- 
verse crane  c;m  reach  them. 

In  making  rei)airs.  all  wood  machine  work  is  done  in  the 
])laning  mill  and  ca1)iuet  slioj)  and  sills,  posts,  plates,  cabinet 
work.  etc.  art-  brought  to  the  coach  ~ho])  on  j^ush  cars  pass- 
ing over  a  tr.ins\erse  track  nn<Ur  the  midwav"  frotn  the  end 
of  the  planing  mill   ami    ciiiiuctin;.:  by   a   turntable  to  one  of 
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and  i>  serxed  liy  a  l.^-tou  -insjle  trollev  .Shaw  crane  running 
across  the  building.  Die  remainder  »if  the  buihling  has  22 
tracks,  which  pas^  through  double  door.*  to  the  transfer  table 
pit.  ami  is  <li\ided  into  .^  bays  longitudinally.  The  center  40 
ft.  bay  h:i<  a  30-ton  single  tr(dley  .Shaw  crane  running  the 
entire  length  of  the  building:  with  the  exceiitiou  c»f  the  truck 
rei)air  space.  <  )n  litiier  sidt-  of  this  are  d)  ft.  bays,  not  pro- 
\i<!ed  with  crane  service,  and  beyond  these  are  2,t  ft.  bays 
which  have  .^0-ton  cranes  operating  parallel  to  and  for  the 
-ame  ili-tance  as  the  one  in  the  ciuter  bay.  .Ml  four  of  the 
cranes  in  this  building  are  arrans^ed  for  oin-ratiou  ami  control 
from   the   floor. 

I  he  cross  section  of  the  building,  -hciwii  in  <  ine  of  the  ilhts- 
trations.  shows  the  method  emploxed  for  obtaining  a  strong 
thoroULihly  diffused  natural  lighting  over  the  whole  floor  area. 
The  heating  is  by  the  hot  air  sy-tem,  the  fans  and  coils  being 
located  on  ])latforms  sui)p<prted  on  the  ronf  tru~>es — the  dis- 
tribution of  hot  air  is  made  throUiih  concrete  ducts  below  the 
tloor  level,  with  outlets  along  the  side  walls  ami  at  the  center 
posts.  The  floor  is  of  6  in.  concrete  with  a  -Vj  in.  cement 
lim'sh  throughout  the  building  excejJt  in  the  truck  repair  sec- 
tion where  's  in.  diamon<l  stiel  !)lates  are  placi-d  on  a  con- 
crete foundation,  .\rtiticial  lirj:htintr  is  by  200  camlle  power 
tung-ten  lamps  with  large  enamel  metal  reflectors  ili-^tributcd 


the  tracks  entering  xh\-  shop.  From  here  they  can  go  by 
liuans of  the  transfer  table  to  any  track  or  can  be  brought 
r'irectly  into  the  >hop  ;nid  tr;in>ferred,io  any  desired  location 
Ii\-  means  of  the  crane-,  in  cases  where  new  forgings  are 
reciuired  they  are  brought  froiii.the  adjacent  forge  shop  by 
piiyh  cars  on  a  track  ilirectly  cuiiuecting  the  two  buildings. 
Vll  niacliine  work  on  metal  i)arts  is  performed  in  the  locomo- 
tive niaclvine  slnp  and  they  are  distributed  over  the  indus- 
trial tr.acks  iif  the  .same  maimer.  A  track  will  be  seen  which 
runs  the  fidl  lengtii  of  the  building  in  the  center  b.iy.  It  has 
a  turntable  Connection  to  the  general  shop  sy-teni  just  outside 
at  either  end  and  al>o  to  ,.ne  of  the  iransver.-.e  tracks  in  the 
center  and  jiirmits  coim-ttient  distribution  to  all  points  by 
jiush  cars. 

In  the  tf trek  rei)aif  section  is  a  Xilcs Wheel  lathe  of  the 
latest  design,  driven  by  a  \\  e-tinghouse  30  h.  p.  variable 
-peed  motor.  This  maoliine  has  a  capacity  for  turning  22 
pairs  of  steel  tired  wheels  in  10  hours.  .\  6  ft.  radial  drill  is 
al-o  to  be  hicated  in  this  sho]).  .\rrangements  have  been 
made  for  storing  the  linished  wheels  tm  a  track  just  outside 
the  building  where  they  can  be  c<jnveniently  rolled  in  and  out. 
Where  new  axles  or  new  wheels  are  required,  they  will  be 
prepared  in  the  wheel  -hop  ami  will  be  transported  on  a  flat 
car  which  will  be  loaded  and  unloaded  by  a  b>comotive  crane. 
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Racks  containing  a  supply  of  bolts  and  parts  for  truck  re- 
pairs are  provided  alongside  this  section  of  the  shop.  There 
are  air  and  electric  plugs  at  practically  every  post  through- 
out the  shop  and  riveting,  chipping,  etc.,  of  metal  parts  is 
done  with  the  aid  of  air  hammers  and  portable  forges.  A 
small  building  between  the  coach  and  forge  shops  will  con- 
tain a  complete  stock  of  the  bolts  required  in  coach  repairs. 
Portable  pipe  bending  machines  and  benches  with  pipe  vises 
are  provided  for  air  brake  work,-;  ^  :, '  ^  ■':,>;•;; ':;.'  :'..'.■■  r.'H 
No  special  provision  has  been  made  for  repairs  on  bad!}' 


and  the  floor  is  of  concrete  the  same  as  in  the  coach  shop.  A 
complete  drainage  system  permits  the  floor  to  be  rapidly  and 
thoroughly  flushed  with  water.  The  paint  supplies  will  be 
in  the  adjacent  miscellaneous  building  when  it  is  completed, 
but  temporarily  they  are  placed  in  one  of  the  two  additions 
which  are  provided  for  wash  rooms  and  toilets.  .   ;,-       ;,.".•;. 

MISCELLANEOUS  BUILDING. 

One  of  the  illustrations  shows  tlie  general  arrangement  of 
the  building  to  be  erected  in  the  near  future  for  taking 
care   of  coach     trimmings.      An    upholstery   room   with    separate 


Miscellaneous    Shop    Plan    Showing    Also   the   Connections   to   the    Industrial   Track   System, 


damaged  all-steel  equipment  since  such  occasions  wilt  he 
rare  and  the  complete  system  of  industrial  tracks  will  permit 
the  easy  transportation  of  sheets  and  shapes  to  the  different 
metal  working  shops  where  they  can  be  properly  handled. 

PAINT   SHOP. 

Between  tlic  coach  and  paint  shop  is  a  75  ft.  Nichols  trans- 
fer table  and  tlie  latter  shop  is  made  somewhat  shorter  than 
the  former  permitting  two  tracks  coming  from  the  transfer 
table  to  pass  alongside  of  it.  The  building  has  a  floor  area 
of  180  ft  X  440  ft.  and  is  quite  similar  in  its  cross  section  to 
the  coach  shop  when  the  outer  two  baj-s  of  the  latter  are 
eliminated.  No  crane  service  is  provided.  The  windows  m 
the  saw-tootli  section  and  in  tlie  louvre  may  lie  opened  from 


storage  and  cleaning  rooms  is  provided  in  one  end.  Next 
to  this  is  a  section  for  brass  finishing  and  lacquering:  then 
come  the  varnishing  room  and  the  paint  stock  supplies,  while  the 
end.  Each  section  of  this  building  has  a  direct  track  com- 
munication to  the  shop  industrial  system  and  material  will  be 
transported  to  and  from  it  through  the  medium  of  push  cars 
lor  the  lighter  material.  The  coaches  themselves,  oi-  freight 
cars  with  supplies,  can  be  brought  into  the  section  for  elec- 
trical repairs  and  for  the  paint  stock  and  supplies.  Cars  can 
also  be  brought  directly  into  tlie  upholstery  room,  if  desired. 
This  building  is  58  ft.  x  400  ft.  8  in.,  inside  dimensions.  Up- 
holstery work  and  electrical  repairs  are  now  being  tempo- 
rarily made  in   one  end   "f  the   coach   shop  and  a  section  of 


Paint  Shop   and   Transfer  Table   at    Beech   Grove. 


the  floor,  tlie  mechanism  for  operating  the  sash  in  this  and 
other    shops    being    supplied    by    the    King    Construction    Com- 
pany, North  Tonawanda,  N.  Y, ..  .   ..      .   ,    ;.'■,'/••..    •.  .  •  .  • 

Direct  radiation  is  used  instead  of  hot  air  for  heating  this 
building.  The  radiating  system  is  extensive,  consisting  of 
cast  iron  radiators,  continuous  below  the  windows  and  for 
the  full  height  of  the  wall  between  the  doors,  and  also  of  four 
groups  of  pipe  radiators  supported  on  the  roof  trusses  for  the 
full  length   of  the   building.     Lighting  is  by  tungsten   lamps 


the  paint  shop  is  being  used  for  a  varnishing  room  and  brass 
finishing.        .•-•;- 

■.■:,'-    . .  :   .         .   .  PLANING    MILL    .\ND   C.VBINET    SHOP.  .'     ;       ■■  .V 

The  only  two-story  shop  building  in  the  group  contains  the 
plafiing  mill  and  cal)inet  shop,  the  former  being  on  the  first 
floor.  For  convenience  in  handling  large  material  it  was" 
specified  that  there  should  be  clear  floor  space  in  the  planing 
mill  and  it  was  thus  necessary  to  support  the  second  floor, 
wjiich  is  of  heavy  steel   and  concrete  construction   carrying 
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datnaued    all  -tee!     ei|nipinem     -nue    -nrh    luea-icm-     >\i1l    In-  ,-ii>ra!>e    and    c}ealvi^^!L;    r..c.;n-    i-    pr.  i\  iilt-d    ijv ..  .in     ■  nd.      N"e\l  ■ 
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moderate  sized  high  speed  machine  tools,  largely  from  the 
roof  trusses.  This  required  very  heavy  steel  work  in  this 
building,  the  design  and  arrangement  of  which  is  clearly 
shown  in  the  sectional  elevation  and  in  one  of  the  photo- 
graphs. The  building  has  an  inside  width  of  79  ft.  7  in.  and  a 
length  of  340  ft.  Two  5-ton  electric  elevators  of  sufficient 
size  to  take  a  locomotive  cab  are  provided.  These  are  so  lo- 
cated tiiat  a  spur  from  the  shop  industrial  system  reaches  one 


the  storage  yard  and  locomotive  cranes  will  also  be  available 
for  handling  parts  anywhere  on  the  industrial  tracks. 

In  arranging  the  machine  tools  in  the  planing  mill  careful 
attention  was  given  to  the  continuous  movement  of  the  raw 
material  coming  in  at  the  east  end  of  the  shop.  There  are 
three  separate  routes  arranged,  the  one  along  the  north  being 
for  long  sills,  plates  and  similar  timbers;  the  middle  section 
for  short  heavj'  timbers,  and  the  southern  section  for  light 


End  E/eyaHon. 


Sectional  and   End   Elevation  of  the  Planing  Mill. 


of  them  and  a  track  from  a  dry  kiln  reaches  the  other.  There 
is  also  a  track  passing  continuously  through  the  center  of  the 
building  which  communicates  to  the  dry  lumber  shed,  the 
shop  industrial  system  and  to  the  storage  yard.  Two  other 
spur  tracks  enter  for  a  short  distance  at  either  end  of  the 
building  and  all  material  in  and  out  of  this  building  will  be 
handled  on  push  cars.  These,  however,  in  the  case  of  heavy 
sills  or  other  timbers,  will  be  loaded  by  a  locomotive  crane  in 


material  like  siding  and  flooring.  Reference  to  the  floor  plans 
of  the  building  will  show  the  arrangement  of  the  tools  which 
are  given  in  the  list  below. 

Mtirliinc.           '"■"   -•■''■'  ■■  ■  •■' ■    '"  •    '         ■■     ".       '■'''  ■'■'''  ■'■  '    '-  ";'  Motor. 

Sill   ])laniiig   machine,   Berlin 50  h.  p. 

]{an<l   rip  saw,   Herlin 15  h.  p. 

Cut  off  saw,  Greenlee IS  h.  p. 

Self  feed  rip  saw,  (Ireenlee 5  h.  p. 

Planing  and   matching  machine.    Woods SO  h.  p. 

X'ertical  cut  off  saw.   Fay  &  Egan 15  h.  p. 
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Pioring  machine,  Greenlee 

Cut  off  saw,  Fay  &  Egan 

Tenoning  machine.   Fay  &  Egan. 
Kip  saw,  Fay  &  Egan 


»♦•••;»,•>•  *  i  i  *  , 


10  h.  p. 

10  h.  p. 

10  h.  p. 

5  h.  p. 


Space  has  also  been  provided  for  several  future  machines 
as  shown  in  the  illustration.  All  tools,  with  three  exceptions, 
are  driven  by  direct  connected  motors.     The  motors  are  of 


::    |« /42'/of- 


Plan   of  the  Wheel   Shop  at   Beech   Grove. 


I'oiiy   planer i;.  .*.*...,  i.;i,'.l»V.«;i.. .  IS  h.  p. 

r.and  saw.  Fay  &  Egan S  h.  p. 

Chisel   mortiser,   Woods 5  h.  p. 

Gang  machine,  Greenlee 10  h.  p. 

Tenoning   machine,   Greenlee 15  h.  p. 

X'ertical  mortiser,  Greenlee IS  h.  p. 

Three-spindle  boring  machine 

Wood  worker,  Greenlee 5  h.  p. 

Uand  saw.  Fay  &  Egan ,,..........., 5  h.  p. 


the  General  Electric  60  cycle,  440  volt  t3pe  controlled  with 
General  Electric  oil  immersed  starting  compensators  having 
no  load  and  an  overload  release.  The  large  tools  are  also 
equipped  with  a  push  button  stopping  device  whereby  it  is 
possible  to  instantly  stop  the  motors  by  pressing  a  button 
located  convenient  to  the  operator.     All  wiring  is  run  in  con- 
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ni'Mkratc   >i/cc!    liiL;li    >.in.i.(l    iiiaciiiiu-   ti"il>.    Iar.i;cly    iVdin    ilic  ilu-  ^tm-a.i^c  yard  ami  lin-<  nin  itu  l  oraiios  will  alsn  he  availabh 

rixi    trus't'-.     'Iliis    riM|iiin.(l    \iry    lu'avy    >ti'tl    work    -n    this  i'mt  handling  ])art>  any uluTv'  nil  tin-  iiulu>trial  tracks. 
hiiiMinu.    till-    <K>i,L;i!    and    arran.yi'nuni    of    which    i>    clearly  In  arranjiins  the  machine  imd^  in  the  planing  mill  carctn 

-li.iwn    in    the    secti.mal   x-lcvati.m    and    in    t>ni-    of    the    piioto-  attention  \va>  .triven   t.^  the   continnons  niovcmcnt   <'f  the   rav 

urapli.-.      1  he  imiidiii'-l  ha-  an  inside  uiilth  i<\  /'•  ft.  7  in.  and  a  material  coniini.'  in   at   tlu    ea-t   end  of  the   shop.      I'here  ar. 

liti.uth   oi   34<>  It.     Two   5-toii    electric   ele\ators   of   sutVicient  three  -eparate  rentes  arr;'.ni;e«l.  t!ic  one  alone:  the  north  hcin.L. 

si/e   to   t;'.ke  a    loeomotive    cah   are    iiro\ided.       I  he-e   are    .so    In-  for  lonu  sills,   plates  and   similar  tind)ers:   the   middle   sectio, 

ca;e<!  that  a  sjiitr  from  tlu    -iiop  indn>lrial  .sy>iem  reaches  one  for   siiort    liea\  y   timl)er>.   and   the   s.,i!thcni   >ectinii   lor   li^lu 


^oc/  £/eyaHon. 


Sectionnl   nnd    End    Elevntion   of  the   Planing    Mill. 


of  them  and  a  track  frnin  ;i  dr\   kdn  reache^  the  "iher.      Tliere       material  like  sidinu:  and  lloorinL;.      Referenci-  t' 


is  al>o  a  track  ])assinij  coiitimion>ly  tl)rouL;h  tlu-  leiMi-r  .>f  ilie 
hnildinu  \^  hicli  contimtnicati-  !•>  ilu  dr.\  lumher  -iu-d.  the 
slu.p  itidn-triar  system  and  t>'.  the  -iniaue  >ard.  Twn  other 
-pur  trai-k-  enter  for  a  .-hnn  di-iatuu-  at  either  end  of  the 
hnildinu  and  all  mati-ria!  in  and  ■•ut   y>\   tin-  huildini.;   will  ho 


"f  the  hnildins.^  will  show   tlu   arranvenu'nt  of 
are  yiv  111  in  the  li-t   liel.  iw  . 
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handh '1   on   pn>h   car-.      'rhe>e.   ho\\e\er.   in    the   ca-e   of  heavv        -Stli'  iVv.l  nl.  s;i«.  ('.leinlc-e 
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^      duits  under  tlie   rioor.     The   heavy  tools   have  flexible  coup- 

■  lings  for  connections  to  the  motor,  consisting  of  two  discs 
.  ;  with  two  pins  projecting  from  each  and  a  thick  leather  belt 
'.  bent  around  them.  This  coupling  is  made  by  the  Berlin 
,  ,    Machine  Company,   Berlin,   Wis. 

In  the  cabinet  shop  the  following  machines  are  located: 

Machine.  ■'■  ,"■;.  ;■'  ■'■'  ••  ■-■•,■   . '  '     ,:'  ■,•.'■■    ,._•.  ;.■   ,   ■■ ':    '■•  ■     ;      -  '  '      Motor. 

Snrfacer,    lierlin 15   h.  p. 

;,  :,    Rip  saw.  Fay  &  Egan 7  h.  p. 

•  .  Cut  off  saw,   I"ay  &   Kgan 10  h.  j). 

Horizontal   mortiser,   tireenlee S-h.  p. 

■  Molder,   l-ay  &  Kgan 15  h.  p. 

..    Tenoning;   machine,    Greenlee    5   h.  p. 

■■'    Shaper,    Berlin    5  li.  p. 

■  Rip  saw,  Greenlee 5   h.  p. 

>.  Mortiser,  Greenlee   5  h.  p. 

Jointer,    IJerlin    ' 5   h.  p. 

I'.and  saw,  Kay  &  Kgan 5  h.  p. 

I ,  '    Surfacer,  Fay  &  Kgan 15  h.  p. 

In  addition  there  are  also  a  number  of  hand  machines  and 

provision  for  future  machines  is  shown  in  the  illustration. 

The  pattern  shop  is  located  in  one  end  of  the  cabinet  shop. 

.  A  tool  room  is  located  on  a  mezzanine   floor  in  tlic  planing 

'".  mill  and  tlie  f')rcnian's  office  and  the  general  wash  room  are 

below  it.     A  dumb  waiter  gives  communication  from  the  tool 

room  to  both  floors. 

Special  attention  has  been  given  to  lire  protection  through- 
:    out  the  building  and   hose   reels  are   conviniently  located  at 
;   numerous   iioint-. 

•  WHEKL    SHOP. 

All    tools    for    wiiee!    and    axle    work    are    in    a    special 
building.     They  consist  of  two   Xiles  car  wheel  boring  ma- 
chines of  the  latest  tyjje,  a  large  wheel  press,  a  journal  turn- 
■'.;}  ing  latiie,  two  axle  lathes  and  a  journal  polishing  lathe.    All  are 
driven    by    direct    current    motors    and    are    arranged    as    shown 
.    in  the  accompanying  illustration.     The  building  is  so  located 


Wheel   Shop   Before  Storage  Tracks  were   in    Place. 

that  there  is  ample  storage  room  on  all  sides  of  it  and  the 
han<lling  of  stock  in  and  out  of  it  will  be  either  by  tracks  or 
by  hand.  The  storage  of  old  wlieels  will  be  in  the  yard  just 
west  of  the  building  and  they  will  be  rolled  in  to  the  wheel 
press  on  the  special  track.  From  this  point  the  good  wheels 
will  be  taken  directly  to  the  boring  mill  and  scrap  wheels 
will  be  rolled  out  of  tlie  building  to  a  scrap  platform  on  tli. 
north  side.  Tlie  axles  will  be  taken  from  the  jiress  by  a  trol- 
ley and  distributed  in  front  of  the  axle  machines  or  if  con- 
demned will  Ijc  taken  to  the  scrap  platform.  New  wheels  will 
be  stored  ai:  the  south  of  the  building  and  will  be  rolled  in  to 
the  boring  machine  by  hand.  Wheels  leaving  the  boring  ma- 
chines will  be  stored  at  tlie  east  end  of  the  building  near  the 
wheel  press  located  in  the  northeast  corner.  The  trolley 
carrying  the  axles  from  the  other  press  passes  the  lathes  and 
the  stock  of  finished  axles  and  continues  to  the  press  where 
the  wheels  are  to  be  again  mounted.     After  being  pressed  on. 


tlie  wheels  emerge  and  are  stored  on  special  tracks  provided  at 
the  east  end  of  the  building.  Such  mounted  wheels  as  re- 
quire only  turned  journals  are  brought  from  the  storage  yard 
at  the  southeast  corner  of  this  building  where  the  lathe  for 
this  purpose  is  located  in  a  pit,  permitting  them  to  be  easih 
handled  in  and  out  of  it.  After  the  journals  are  finished  the 
wheels  will  be  rettirned  to  the  storage  yard. 

The  heating  of  this  building  is  by  direct  radiation,  the  light- 
ing by  tungsten  lamps  and  the  floor  is  of  heavy  timber.     A; 
the  present  time  one  corner  of  the  building  is  devoted  to  ait 
brake   repairs   and   cleaning,   which   work    will   eventually   bi 
done  in  the  car  shops  to  be  built  later. 


MACHINE  SHOP  KINKS 


BY  J.  C.  BREKENFELD. 
Assistant  Machine  Shop  Foreman.  St.  Louis  &  San   Francisco,  Springfield;    Mo. 

:     .      V-^    '.'     w      DRIVING    WHEEL    L.\THE    .\TT.\CHMEXT.  '^;    •'';." 

Locomotive  driving  wheel  lathes  that  have  tool  slides  for 
truing  journals  and  facing  hub  plates  are  as  a  rule  equippc! 
with  the  ordinary  tool  post  as  used  on  engine  lathes,  whicii 
forms  a  poor  support  for  the  tools  used  in  this  class  of  work. 
The  tools  are  liable  to  chatter  and  will  leave   marks  on  the 


Fig.    1 — Special    Tool    Holder    on    Driving    Wheel    Lathe    for   Truing 

Journals. 

journal  that  are  hard  to  roll  out.  Also  with  the  old  fash- 
ioned tool  post  it  is  almost  impossible  to  hold  a  roller  square 
with  the  journal  and  keep  it  rolling  smooth.  The  ordinary  tool 
slides  have  T-slots  for  the  tool  post  to  set  in,  and  the  pro-', 
jection  on  the  base  of  the  improved  attachment  shown  in 
Figs.    1   and   2  fits   snugly  in  them.     Two   y^   in.   set   screws  on 
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llie  top  face  of  the  base  of  the  tool  holder  prevent  it  from  sliding 
out.  The  key  A  is  placed  in  the  bottom  of  the  tool  holder  to 
prevent  the  tool  holder  bars  from  turning  when  the  tool  is 
taking  a   heavy  cut.     The  tool  slot  in  the  tool  bar  B   is  made 


t^'^"-^iW„ 


K- *' -1 


■S^     ooo 


I  C  ir- 
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Fig.    2 — Lathe    Attachment    for   Turning    and    Rolling    Journals. 

to  hold  a  1  in.  sf|uare  steel  tool.  We  found  the  -j^  in.  square 
steel  too  light  for  heavy  cuts  in  cutting  out  wheel  hubs  for 
new  hub  plates.  The  bar  C  is  used  for  the  roller.  These 
bars  may  be  made   of  either  tough   machinery   steel   or  tire 


steel  and  are  drilled  liut  at  the  back  end  to  lighten  them.  A 
keyway  is  milled  on  the  under  side  to  fit  the  key  in  the  holder. 

The  clamping  bar  D  is  used  to  hold  the  tool  bar  in  place 
after  the  cap  /:  has  been  placed  on  top  of  the  tool  bar.  The 
clamping  bar  is  held  by  a  J4,  in.  stud  which  passes  through  it 
well  forward  of  the  center  of  its  length.  .A  's  in.  hardened 
set  screw  passes  through  the  back  end  of  the  clamping  lever 
and  rests  on  the  15^2  in.  round  post  F  which  is  held  on  the 
back  of  the  holder  base  by  a  stud.  By  turning  this  screw, 
pressure  is  applied  to  tlie  cap  D  and  the  tool  bar  is  securely 
clamped  in  position.  With  this  arrangement  there  is  only 
the  set  screw  to  be  unloosened  when  it  is  desired  t<i  change  the 
tools,  the  clamping  bar  being  then  free  to  be  swung  out  of 
the  way. 

The  front  end  of  the  roller  bar  C  is  turned  down  to  receive 
the  roller  and  is  tapped  out  for  a  H  in-  machine  screw,  a 
right  hand  thread  being  used  in  one  bar  and  a  left  hand 
thread  in  the  other.  This  prevents  the  countersunk  head 
screw  that  holds  the  roller  retaining  washer  in  place  from 
hacking  out  while  the  ruller  is  in  action.  1  he  r;  Her  bearing  is 
hardened  and  ground  and  should  have  a  3/16  in.  oil  hole 
drilled  in  the  center  of  the  bearing  to  connect  to  an  oil  hole 
'/j  in.  back  of  the  shoulder  on  the  bar.  A  hardened  and 
ground  tool  steel  bushing  //  tits  over  this  projection  and  is 
drilled  with  rows  of  Yti  in.  holes  which  for  n  oil  cellars  and 
help  to  keep  the  pin  cool  as  it  works  under  heavy  pressure 
and  high  speed.  (/  is  the  roller  and  it  should  be  made  of 
either  a  good  tire  steel  or  tool  steel.  It  is  hardened  and 
ground  both  on  the  outer  or  working  face  and  in  the  bore, 
which  should  be  a  snug  running  tit  on  the  bushing.  By  using 
tlie  bushing  a  double  bearing  is  obtained  which  gives  better 
results  with  high  speeds.  This  holder  has  been  a  decided  suc- 
cess and  has  increased  the  capacity  of  machine  50  ])er  cent,  on 
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Fig.  3 — Application  of  Chuck  for  Finishing   Driving   Box   Brasses  on  Shaper. 
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will  he  taken  -litv.-ily  t..  the  li..rini.:  mill  an.l  ->r.ip  whecl- 
\\ 'U  Im-  r...|l.  .;  .Mit  ..;'  iiu  hiiihlnic  !.•  .i  -.raii  plaii'..riii  ..n  th 
ii.-rili  -ide  .'I'he  axle-  will  Ik-  t.akcii  i'r..iit  th.  pre--  hy  a  tT'd 
Ie\  .u<\  ih-trthute.i  ill  i>.  lit  .ii"  the  a\le  machine-  ..r  if  e.ui- 
'Ivnined  w.ill  '.^  taktMi  t..'ilie  -er.ap  plaif nn.  Ww  wheel-  will 
lie  -i.'r.-d:u  tiU-  -.iinli  ..f  'he  hnih'itiL:  and  will  he  rolled  in  t.. 
the  i»,riii--  iiijiciHiif  h\  hand.  Wheel-  Iea\iiiL;  the  h.iriiiL;-  ma- 
ehiih  s  win  lie  ^t..re.v!  .at  the  ea-t   end  ..f  the  hiiihliii:.'  luar  the 

uhtH-l.   pre>^     l-M-.-at,c>l     in     thi'    .n..ni)e.i-t     .■.inar.       The     imlKw 


Fig.    1 — Special    Tool    Holder    on    Driving    Wheel    Lathe    for    Truing 

Journals. 


■.auaial  tlia.t  arc  h.ard  ;..  r..l!  .  u;  \1-..  with  the  ..hi  fa-h- 
i..iied  1....!  ji.i-i  i;  i-  alim.-t  mip..--ih]c  t..  h..l.l  a  ruller  -(piare 
with  the  ji.iirn.al  and  keep  it  rnlliiii;  -iii....tli.  ilu-  <.rdin.ir\  (.•'•1 
earryiiiy- th.i-  axle*  fr. .111  the  ..ther  pre--  pa--e-  the  lathe-  and  -li.'cs  h.ave  r->l..t>  f..r  tlu-  t.n.l  p..-i  t..  -it  in.  ami  the  pt"- 
ihe  -v-.-k  .•■:  I, nt-IU'i!  axle-  .an.l  .•..niinne-  t-  ihe  pre--  where  ie.-ii..n  .  .n  lliv  h.a.-.'  ..f  th.  inipr..\ed  alt.achiiieiit  -Imwii  in 
the  whevN  are  t..  he  a_:.ain  m..imte.!.      A  fter  hciiiLr  pre--e.l  .  .n.        l-i^;-.    1    .ami    J    tit-    -iiii-lx    in    them.       Iw    -S    m.    -et    -/rew  -    ..ii 
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:,  n-  tn|)  laci.-  Ml  tlu-  lia-r  cii  till-  t'  I'l  lit.ldvr  |)ri-\rni  ii  truiu  sliding 

ait.     Tlio  key  .  .'  i>  platnl  in  tin-  iHiit.nn  i<\  ilio  {•>',]  rii.ltliT  tc 

.•rcvent   tlie   tmil    ImMcr   l)ar>    from    inniiiii;    w  lien   ilic    t.ml    i- 

lakini-   a   lit-avv  oui.     The   Im, ,|   >], ,t    in   ilu-  I'^.l   l)ar   H   is   mail'- 


^—.4 , 
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Fig.    2 — Lathe    Attachment    for    Turning    and    Rolling    Journals. 

1>'.  iiiildli  1  in.  -(|ii;iri-  -ti-il  \'">\.  We  t'lund  liie  5,s  in..  .'-l|l1aI:^• 
s^e(.•l  I<M,  \'vj}\\  i'..t-  Iua\y  ,-iii~  in  fiiitinin  iiut  utu'cl  Imlis  lor 
new  liul)  i)late-.  I'lu-  liar  ^  i-  n>ed  l<;tr  tile  ndU-r.  Ttn^e 
1tar>   iiia\'   i>e   made   'if   rillur   ti>n;:Ii    iii;i\-liinvr\    -ii-el  Or   tire 


-tee!  and  are  drill^-d  >\\\  ai  tlu-  li.nk  i  iid  !<•  Imlitin  tlum.  A 
keyway  is  niilUd  .11  tln'  nndi  r  -id<-  t..  lit  liie  key  in  tiie  holder. 

'Ilie  ehiniiiiiv^  har  /'  i-  ii>ed  i^)  li'dd  the  t'x.l  War  in  place 
after  the  eap  /:  ha-  h<.i  n  jdae^il  on  lop  •■i'  the  t'><<l  \vax  .  The 
ilampinu  har  i>  held  !n  a  ",>;  in  stu<l  w  hieh  jiasM-.*- tlir«  >ti.iih  it 
well  Inrwanl  of  tlu-  eeiiler  .>l  it-  leii'-:tli.  A  -s  in  hardened 
^et  <ere\\  i>a->es  thnaiL;!!  the  haek  tnd  <■!  the  elampin^;  lever 
and  ro>t-  .  ni  tlu  1',  in.  r.  .mul  ii«>st  /'  wlii-'bis'  iH-kl-'ii  the 
hack  of  the  ludder  ha-e  l>y  a  -ti'd.  I'.y  tnri'inu  tlii-'  serew. 
pre-siire  is  ai>i>Iiei!  to  the  eaji  /'  and  the  to.d  har  i.s  sirnrelv 
elaniped  in  p.oition.  \\  itli  tl:i>  arran.sjieniein  there  is  «Mily 
tlu'  Mt  serew  tn  he  nnlooMiud  wiien  it.  is  ■dcsire<1  to  diicv^e  the 
tool-,  the  elainpinj.;  har  l)vin.L;  tlun  free  t' •  J>e  ^wiini;  out  of 
the   way. 

The  front  end  of  tin.'  rolKr  bar  I  i>  turned  lu.wn  to  ieeei\e 
tlu-  ro11(  r  and  i>  tapped  oui  for  u  ".s  in.  inaehine  -erew.  a 
.  ri^iht  hand  lhrea<l  iHiii'.;  n-ril  in  oiu-  har  and  a  left  hand 
tlinai!  in  tlu-  otlu'i  Tlii-  |irr\«nt-  tlu  eonnter-unk  head 
-crew  that  hold-  llu'  roller  reiainiiii;  uaslier  in  jdace  from 
haekiii!.;  mil  while  the  r^  Her  i^  in  ;'.eiion.  "llu-  r  Her  htarinii  i- 
liardened  an<i  fiToniul  and  -liouhl  ha\i-  a  .v  l'»  in.  <>il  hole 
drilled  in  tlu-  eenter  \<\  the  lu  irinL-  to  eoitnvei  t!>  ;<ji  »»il  hole 
' .'  in.  hack  of  ilie  shoulder  on  ilu'  har.  A  liardvned  and 
_t.'round  tool  stii'1  hu-hiu.::  //  \\\>  o\er  ihi>  proji-.-.iini  aiul  is 
drilled  with  row>  .m'  s  ii;-  holes  wlii.-h  form  •;'  (•ell.irs  anil 
help  to  kei'jt  the  i>in  eool  .1-  it  works  nn<WT  lHa\>  j»ressnre 
and  hi.iih  speeil.  1/  i-  llu-  rolKr  and  it  sln.nld  Ite  made  of 
t  itlur  a  itood  (in'  -i.-il  or  tool  sUvl.  T.l  i^  liardeni-^l  aiul 
ground  hoih  on  tlu  o-.ner  or  worki^jj  fae<-  and  in  the  hore. 
w  liivh.  stvordil  he  a  -1111-  riinniniT  lii  •»!<  tlie  liirsl;iny,.  I>y  nsins: 
the  IviisT.iny  .a  d.  nihU-  hearihu  i.-  "htained  Rjueh  siive-.  l»etnT 
results  with  hi,uh  sp^ed-.  Tin-  lioMer  ha-  ht-en  a  di-eid«-d  sne- 
rt'-s  atul- has  ineiva-ed   the   i,'apaeit\    of   inaelnn*'   .-)•  per  eent.   oti 


Pig.   3 — Application   ot   Chuck   for    Finishing    Driving    Box    Brasses  on   Shaped   • 
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account  of  its  rigidity  and  the  heavy  cuts  it  can  stand, 
whole  attachment  is  easy  to  apply  and  handle. 


The 


^      '-."■•■'-"  CHUCK    FOR    DRIVING    BRASSES. 

...  The  arrangement  shown  in  Figs.  3  and  4  is  used  for  hold- 
ing driving  brasses  on  a  sliaper  for  finishing  the  ends  that  fit 
in  the  driving  box.  The  chuck  is  made  of  an  old  driving  box 
shoe  and  has  a  tongue  planed  on  the  bottom  of  it  to  fit  in  the 
slot  of  the  table  to  hold  the  work  parallel  to  the  tool.     Two 
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Fig.  4 — Chuck  for  Driving   Box   Brasses. 


slots,  one  3  in.  and  the  other  10  in.  long  and  1  in.  wide,  are 
cut  into  the  middle  of  the  shoe  at  the  ends  for  the  T-clamps. 
one  of  which  is  shown  at  the  left  of  the  shoe.  The  clamp 
fits  in  the  T-slots  of  the  table  and  the  set  screw  bears  down 
on  the  brass,  holding  it  rigidly  in  place.  With  this  arrange- 
ment cuts  1  in.  deep  can  be  readily  taken.  The  chuck  is  easily 
made  and  produces  excellent  results.  v  ,'      ,. 

.:..'..     ..,    .-...•.,■-.        DRIVING    BOX    CHUCK.  .  .    -'  ; 

The  chuck  shown  in  Figs.  5  and  6  is  used  for  boring  driving 
boxes.     The  base  A  is  made  of  cast  iron  and  has  a  projection 
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>.;     Fig.  5 — Driving  Box  Chuck  for  Boring  Brasses,  Etc. 

oir  the  bottom  to  fit  in  the  hole  in  the  center  of  the  boring  mill 
table.  The  outer  ends  of  the  chuck  extend  to  the  edge  of  the 
table  and  it  is  fastened  to  the  machine  by  four  1  in.  bolts  so 
located  as  to  have  them  enter  the  slots  in  table.  The  holes 
for  these  bolts  are  counterbored  at  the  top  of  the  chuck  so 
that  the  nuts  will  clear.  The  jaws  B  slide  in  the  ways  of  the 
base  and  are  actuated  by  a  right  and  left  hand  screw  which 


is  held  in  the  center  of  the  chuck  body  by  a  large  split  plate 
C  which  is  set  in  a  slight  recess  and  is  held  by  fillister  head 
screws.  Provision  for  taking  up  wear  and  keeping  the  jaws 
a  snug  working  fit  in  the  base  is  made  by  two  taper  gibs,  one 
for  lateral  and  one  for  vertical  lost  motion.  The  jaws  alone 
were  not  sufficient  to  hold  the  boxes  firm  while  they  were  being 
bored  with  coarse  feeds,  so  the  clamping  levers  D  were  pro- 
vided. These  levers  pass  through  the  jaws  and  rest  on  the 
driving  bo-\  flange.  Each  one  is  held  by  a  ^  in.  pin  at  E  so 
that  when  the  outer  end  of  the  clamping  lever  is  raised,  by 
means  of  the  screw  and  sleeve  P,  pressure  is  applied  to  the  driv- 
ing box  which  holds  it  down  firmly  on  the  chuck  body.     The  ]uv. 


Fig.    6 — Application    of    Driving    Box    Chuck   to    Boring    Mill. 

E  is  held  in  the  split  bearing,  shown  in  the  details,  which  fits  in 
the  opening  in  the  jaws.  Tlie  chuck  being  self-centering,  all 
boxes  are  bored  central  with  the  shoe  and  wedge  faces,  and 
it  is  not  necessary  to  "lay  off"  the  boxes  for  this  purpose. 
Twenty  minutes  is  the  average  time  required  to  bore  a  driv- 
ing box  brass  and  face  it  for  lateral  bearing.  The  faces  of 
the  jaws  where  they  bear  on  the  shoe  and  wedge  faces  of  the 
boxes  are  lined  with  ]6  in.  hardened  steel  plates  and  are 
scored  to  hold  the  box  firmly. 


Railway  Revenues. — The  total  operating  revenues  of  93  per 
cent,  of  all  steam  railway  mileage  in  the  United  States  for  the 
month  of  January,  1912,  amounted  to  $203,143,118.  Compared 
with  January,  1911,  the  total  operating  revenues  of  these  railways 
show  a  decrease  of  $2,886,149,  or  2.8  per  cent.  , .  ,  - 


April,  1912. 
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In  coating  iron  or  steel  the  surface  should  be  clean  and  dry 
before  anything  is  applied.  This  is  a  point  which  cannot  be 
too  often  repeated.  Should  the  preparation  of  the  surface  be 
neglected,  the  metal  will  itself  attempt  to  protest  by  pushing 
away  the  coating  to  show  us  its  wounds.  Another  point  to  be 
watched  is  that  the  placing  of  one  type  of  coating  upon  another 
may  not  bring  about  an  inter-reaction  which  will  perhaps  de- 
stroy both.  A  coal-gas  tar  paint,  which  by  itself  would  do  its 
work  well,  when  placed  over  an  oil  coating,  has  dissolved  and 
combined  with  the  latter  to  form  a  sort  of  "porridge,"  which 
could  be  entirely  rubbed  of?  by  the  hand.  Various  engineering 
societies  are  at  work  standardizing  specifications  for  mixing,  and 
for  the  application  of  coatings.  This  work  is  complicated,  espe- 
cially in  our  own  country,  by  the  extremely  variable  climatic  and 
atmospheric  conditions.  A  pigment  which  may  be  the  proper 
one  in  the  higher  inland  districts  is  found  utterly  inadequate 
upon  the  coast.  Again,  that  which  is  good  for  the  farm 
wagon  may  not  be  at  all  suitable  for  the  overhead  signal  bridge 
of  the  railway,  exposed  to  flying  cinders  and  sulphurous  fumes 
from  locomotives.  The  varnish  which  is  serving  well  upon 
furniture  would  soon  become  discouraged  upon  the  leads  of  a 
street  railway  motor  where  flexibility  as  well  as  resistance  to 
dust  and  moisture  are  necessary. 

In  any  coating  which  has  an  oil  base,  the  choice  of  the  oil  is 
of  particular  moment.  The  principal  oils  of  commerce  which 
can  be  classed  as  drying  oils,  that  is,  those  which  when  spread 
in  a  thin  layer  take  up  oxygen  and  become  solid,  are:  linseed 
nil.  China  wood  oil  and  soya  bean  oil.  Linseed  oil  is  by  far 
the  most  satisfactory,  and  the  real  reason  for  the  agitation  in 
favor  of  using  other  oils,  has  been  the  very  high  price  of  lin- 
seed oil  during  the  last  year  or  two.  China  wood  oil  is  crushed 
from  the  seeds  of  two  oriental  plants.  It  has  a  specific  gravity 
of  0.937  to  0.940.  and  a  solidifying  point  of  about— 13  deg.  cent. 
Its  color  is  brownish  yellow,  and  it  has  a  very  characteristic 
and  persistent  odor.  In  the  laboratory  it  may  be  distinguished 
from  linseed  oil  by  the  fact  that  with  nitrous  acid  it  forms  a 
semi-solid  substance.  A  sample  of  soya  bean  oil  v  liich  was 
recently  examined,  had  a  specific  gravity  of  0.928.  and  a  color 
similar  to  crude  petroleum,  although  lighter.  It  had  the  latter"s 
rtuorescent  appearance  when  the  light  struck  it  and  was  not 
very  clear.  It  had  no  rapid  tendency  to  dry  when  in  a  thick 
layer,  but  spread  out  thinly  with  a  little  manganese  dryer  giving 
a  rather  good  coat.  It  contains  about  25  per  cent,  of  free  acid. 
In  China  and  Japan  it  has  long  been  used  in  making  lacquer 
and  also  in  the  kitchen  for  cooking  and  at  times  for  purposes 
tor  which  we  use  olive  oil.  It  is  pressed  from  the  seeds  of  the 
soja  hispida. 

As  it  comes  to  the  consumer  the  raw  linseed  oil  of  commerce 
has  a  specific  gravity  of  about  0.935  at  60  deg.  F.  Its  color  is  a 
golden  yellow  when  clear,  slightly  tinged  with  green  from  the 
chloroplyl  of  the  flax  plant.  It  has  a  not  unpleasant  taste  and 
a  smell  similar  to  refined  New  Orleans  molasses.  Any  con- 
siderable admi.xture  of  another  single  oil  for  purposes  of  adul- 
teration will  be  shown  in  the  specific  gravity.  A  mineral  oil 
will  make  it  too  light  and  rosin  oil  or  rosin  will  make  it  too 
heavy.  A  carefully  made  mixture  of  both  might  be  used  with- 
out changing  the  gravity.  However,  the  large  crushers  being 
in  a  very  considerable  and  staple  business,  will  not  descend  to 
such  methods.  A  little  oil  rubbed  in  the  palm  of  the  hand  and 
then  smelled  will  generally  give  a  good  deal  of  information 
to  the  trained  nose.  In  many  parts  of  the  world  other  crops  are 
grown  with  or  near  the  flax  and  the  seeds  from  these  may  be 


carried  along  to  the  presses  and  thus  affect  the  oil.     Such  con- 
tamination  is  accidental   and  does  not  obtain  to   any   large  ex*.;  .=' 
tent  in  this  country.  - 

The  most  important  property  of  linseed  oil  is  its  power  to 
take  up  oxygen  from  the  air  to  form  a  skin.  For  some  years 
there  has  been  dissatisfaction  expressed  in  regard  to  raw  linseed 
oil.  While  it  is  the  best,  and  for  many  purposes  the  only  oil 
to  use,  it  is  a  somewhat  different  product  from  the  oil  of  30  or 
40  years  ago,  and  this  has  led  many  to  assume  adulteration. 
The  chief  source  of  this  difference  is  the  desire  of  the  crusher 
to  obtain  as  much  oil  as  possible  per  pound  of  seed.  The  pres- 
sure has  been  increased,  and  instead  of  the  crushing  operation 
being  undertaken  cold,  the  seed  is  saturated  with  steam  and  the 
apparent  yield  is  increased.  The  flax  seed,  however,  contains 
only  a  certain  quantity  of  oil,  and  the  increase  is  not  oil  but 
a  mucilaginous  matter  which  should  have  remained  in  the  press. 
This  mucilaginous  matter  or  "foots  and  mucilage,"  as  it  is 
termed,  is  highly  soluble  in  water,  and  when  the  oil  containing 
it  is  used  in  coating,  the  film,  of  course,  contains  this  soluble 
matter.  When  rain  comes  in  contact  with  a  coating  containing 
this  soluble  ingredient,  it  gradually  dissolves  and  minute  flaws 
occur  in  the  coating  through  which  air  and  moisture  enter,  and 
the  destruction  of  the  material  coated  begins.  .■■.■. 

Long  storing  and  filtration  will  help  to  purify  the  oil,  tot 
these  are  usually  not  sufficient.  The  manufacturer  should  put 
the  oil  through  some  process  to  completely  remove  the  source 
of  trouble  and  leave  an  oil  which  will  dry  thoroughly  and  form 
an  unbroken  film  when  applied.  In  order  to  ascertain  what 
takes  place  when  the  oil  dries,  whether  the  reaction  is  the  simple  • 
addition  of  oxygen  from  the  air  or  of  a  more  complex  nature, 
a  carefully  weighed  body  of  oil  was  placed  in  a  container  and  a 
constant  current  of  air  was  passed  through  it.  The  air  was  ana- 
lyzed before  and  after  contact  with  the  oil.  An  absorption  appa- 
ratus was  set  up  to  make  determinations  of  the  oxides  of  carbon 
oxygen,  and  of  water  as  moisture.  The  samples  were  collected 
over  mercury  every  three  hours.  The  process  was  continued 
over  a  period  of  ten  days  until  the  oil  had  become  so  heavy 
that  the  air  could  no  longer  be  made  to  uniformly  react  with 
it,  and  to  a  point  where  the  oil  could  no  longer  be  readily 
poured.  By  comparison  of  its  specific  gravity  with  that  of 
completely  oxidized  oil,  in  a  film,  it  was  judged  to  be  about  ^ 
of  its  journey  towards  complete  dryness.  In  any  case  it  was 
far  enough  to  give  an  inkling  of  what  takes  place. 

The  average   results   from  the  absorption   were  as   follows:   I-   ■::, 


Inlet  Air   . 

Outlet   Air 

Difference 


Inlet    

Outlet   

Difference 


Oxygen. 

,. =20.95  per  cent. 

..  =  19.97   per  cent.      . '■■- 


■>.*  •  «  h  •  • 


0.53  per  cent.,  representing  oxygen  absorbed  by  oil. 

Carbon  Dioxide.  ■  -..;  ... : 

0.05   per  cent.  '''''''■' ■'■'■/I  ^-^J  •■.;■:■ 

0.12  per  cent.  -  .'.  i'    ';'■':■ -■ 


■  -•  •■•r-a  •  • 
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0.07  per  cent.  =  COg  generated  by  the  drying  action. 
Water. 

Inlet  Current 52.30  decimilligrams  per  liter.  -    ■  .'■      >..•.-•,,• 

Outlet  Current 67.00  decimilligrams  per  liter.    '         ■      '         '^  •■?•::'';  .!.^- 

Difference    14.70  =  water  generated  and  driven  off.      .  v  •-'-  ^    - 

Figured  on  a  basis  of  10  lbs.,  which  we  will  assume  to  have 
been  the  amount  of  oil  used,  there  were  passed  320.99  cu.  ft. 
of  air. 

"        :    '      Difference  Between  Inlet  and  Octlet  Currents:     '•.•;"•... 
In  oxygen   =   17.01   cu.   ft.   =    1.52  lb.  absorbed  by  the  action.       .-    :' " "   i.: 
In  CO2  -  2.25  cu.  ft.   =  0.277  lb.  given  off.  -^  -•-■  -■■:■■:• 

Water  given   off  =   0.295  lb.  ■   •'  >._-■       •-•.•     ■     '  t.-'  ■.■f".' 

Oxygen  needed  for  0.295  lb.   water  =   0.260  lb        -"* '       -'■'•,•-•      '  "-     "  ■•- 
Hydrogen    needed   for   0.295   lb.    water    =    0.033  lb.,   which   would  represent 

the  hydrogen  given  off. 
Oxygen  needed  for  0.277  lb  COs  =  0.20'  lb 
Carbon  needed  for  0.277  lb.  COs  =  0.076  lb!        '":','■'      .  !j., '^.  '  v .  ;.  •.  ;    ..  '  .> ' 

It  is  a  question  whether  the  COt  was  formed  simply  from 
the  oil,  or  was  formed  by  the  decomposition  of  certain  products 
of  the  oxidation.  So  far  as  can  be  judged,  either  would  have 
the   same  effect  upon  the   formula  of  the   final   product     The 


'■  r.  ■';.  " 


>7=lT?P'i3W""'W 
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account  ni'  ii.s  ii;^i(litv  and  tlu-  luavv  cut-  it  can  stand,     'llic       i>   licld   in    lUc   ccntrr   ^'i   i\w   cliuck 


whole  attaclniKiit  is  ia>>    i"  ajiply  and  Iiandlc. 

«   IIITK     liiK     |IKI\IN<;     1!K\>>KS. 

The  avrauucnunl  slicwn  in  lius.  .^  and  4  i>  nsi'il  \,<r  linld- 
inj?  (lri\  ini;  brasses  on  a  -Iiapcr  hT  tinisliiim  llic  ends  tliat  lit 
in  the  drivini;  hnx.  The  chuck  i>  nuuK'  <>i"  an  idil  (lri\in;-j  h(>\ 
shoo  and  lias  a  I'Mil^uc  idam-d  on  tin-  hottoiu  of  ii  t"  lit  ni  the 
slot  of  the  tal)le  ici  li.ild   ilie   \\..rls   paralKI   In  iht-   tool.       Two 


i\    a    larye    split    iiiai* 


ii^.^Jev»r 


X'.   ■ 


Fig.   4 — Chuck   for    Driving    Box    Brasses. 

slots, one  S  in.  and  the  otlier  Id  in.  Ioul;  and  1  in.  wide,  are' 
cm  into  the  tniddle  >>i  the  "ilii-c  a;  ilu  eiid>  f .  t  ilu  T  <-|ani;)> 
oiH-  of  which  i<  .-.lii.wn  at  the  left  of  the  >h<n-.  Tlie  clanii' 
lit.N  in  the  'J"-slots  of  the  taMe  and  the  >ei  screw  hear-  down 
an  the  bra--,  lioldini,'  it  ri^iidly  in  place.  W'itli  tiiis  arranue- 
nieiit  cuts  1  ill.  deep  can  he  reaililv  taken.  1  he  chuck  i-  ea-il\ 
made  and  i>roduces  e\iellent  re-ults. 

■    '■  .  '.  ■■  «  .     :>Ki\i\(,  i;ii\  iiittK. 

The  clnick  shown  in   I'iys.  5  .iml  d  i-  u-ed  for  lioriui:  driving: 
boxe-.     'I'he  base  ./  i>  made  .if  ca-t  iron  and  !;a-  a  jiroieciion 


W-8- 


4         ,„i"       4 


a  a 

rh^  ^   "-^ — =: ^ 

K-.c'^  ->(/4t*-   < 20 -A 


Fig.  5 — Driving   Box  Chuck  for   Boring   Brasses,   Etc. 


(     which  i>  .-et   in   a   >liu;lit   rece-s  and  is  held  by   Idli-ter  iiead 
>crews.      I'ro\i>ion    lor  lalcint;   u|i   wear  am!  keepiii;.;   the  j.iw- 
a  smii;  working:  lit  in  the  lia-e  i-  made  by  two  taper  j;ibs.  oiu 
for    ].:ti-r;d    .and    one    for    \ertical    Io>t    motion.       ilie    jaw-    alout 
were  not   suflicient   to  Imld  the  Imxes  tirni   wliile  the>    were  lieiiiv 
bored   with   coar-e   feed*,  -o  tlu    clampini;  le\irs   /'  were  pro- 
\  idid.       These   lexer-   ]iass    throiii^h   the-jaws   and   rest   on   tli- 
dri\iii,ir  box  llani;e.      I.ach  one  i-  held  by  a    '1   in.  pin  at   /:   .-' 
tJKit   when   tlu'   outer  end   of  tlie   cl.iini)in.L:   hvi-r  i>   rai-ed.   bs 
nie.ins  of  the  -crew   and  sleeve  /■.  i)res.siire  is  apiilied  to  tlie  dns 
inu   1io\   witirli   I'olds   it    down    firndv    <  in   thi-  cIiucIn   hodx.       The  nil 


on  the  bottom  to  lit  in  the  hole  in  tlie  center  of  the  horiny  mill       -cored  to  hold  the  box   firmly. 
tabic.     The  outer  ends  of  the  chuck   extend  t'l  the  eds;e  of  the 


Fig.    6 — Application    of    Driving    Box    Chuck    to    Boring    Mill. 

/:"  is  luld-iii  tile  S|ilit  hearini;,  shown  in  the  det.iils.  which  tits  in 
the  opeinnf4  in  the  jaws.  The  chuck,  heiiis.;  self-centcrin,!.,'.  all 
boxis  are  bored  c^'iitral  with  the  -hoe  ami  wed.ire  I'aces,  and 
it  i-  not  nece--ar\  to  "la\  ol't"  the  boxes  for  this  i)urpose. 
Tweiitx  minute-  is  the  aver.iure  time  re<piired  to  bore  a  driv- 
iii'.'  box  brass  and  I'ace  it  for  I.itiral  bearing;.  I  he  laces  of 
the  jaws  uheri'  the\-  bear  oil  tlu-  <hoi-  an<l  wi-di^^e  faces  of  the 
boxes    are    limd    with      .■    in.    hardened    steel    ])lates    ami    are 


table  and  it  is  fastened  to  the  machine  by  four  1  in.  bolts  so  K  aii.w.w    Kiak.xi  ks.— I  Ik    total   oper.itiiii^   revenues  of  .93  iier 

located  as  to  liave  lluiii  enter  the  >lot.-5  in  table.     The  hcdcs  cent,  of  all   -team   railw.iv    mileage  in,  the    I'liited    States   for  tlu 

for    these    holts    are    counterhored    ;it    the    toji    of    the    chuck    so  month    of  J.iiiuar\.    1^12.    .niiounted    to    SJ()3. 14,^.1  IS.      C"onii>;ired 

that  the  nut-  will  clear.     The  iaw-  />'  -lide  in  the  w.iys  of  the  with  .Ianu;ir\.  l''ll.  the  total  operatin-.;  revenues  of  these  railways 

base  and  are  actuated  b\    a  riuh.t   .-iml   left   hand   -crew  which  -how  a  decre;i-e  of  5:2.SSf).149.  or  2.S  jier  cent.             '■    \    - 
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PROTECTIVE  COATINGS* 

•        r        '         Bv  wMTiiRR  Rir)r)i.r- 

In  ocatiiiti  in  11  nv  sticl  tlic  Miri'.KX-  >IicinI(l  lie  cK-aii  aiul  dry 
i!.hirL-  aiiythini:  i>  applied.  Tlii^  is  a  ]M.iiii  uliicli  cannot  be 
1...I  uttc'U  rcpcatdl.  Sli'HiliI  tin-  prcpar.itmn  ;'ipf  the  surface  be 
niik'Cted,  tile  metal  will  itself"  aiteinpt  to  protest  by  pushing 
.r.wav  the  c^atiu^  ti>  slmw  us  its  woimkIs.  Annther  pnint  to  be 
.■.atclie<l  is  that  the  jilacinii  of  one  t\pe  of  cuatint;  u|)on  another 
jiiay  n<it  brini^  about  an  inter-naciinn  which  will  i)crhaps  de- 
-iny  both.  A  coal-L;;is  tar  ])aint.  which  by  itself  wuuld  do  its 
•Aiak  well,  when  placed  <i\er  an  oil  coatin!>.  has  diss'ihcd  and 
..Mibined  with  the  l.itter  to  form  a  sort  of  "porridije."'  which 
C'luid  be  entirely  rublied  ^fi  by  the  liaml.  \'aricius  en.L;ineerini4 
societies  are  at  work  standardi/int;  >])ecilications  fur 'niixinsi.  and 
f.ir  the  applicatiiin  nf- cuatinus.  .  1  hi>  work  is  complicate'!,  espe- 
cially in  (lur  own  country,  by  the  extremely  v;n-ial)le  climatic  and 
.itmospheric  conditions.  A  iiit^meiu  wliich  may  be  the  projKr 
one  in  the  hiiiher  inland  districts  is  foun<l  utterly  inade<|uate 
niiou  the  coast.  .\L;ain.  that  which  is  t^ood  fur  tiie  farm 
wagon  may  not  be  at  all  suitable  for  the  overhead  siiiu.il  liridi^e 
of  the  raiKva\,  exposed  to  llyint;  cinders  .and  sulphurous  fumes 
from  loct)motives.  The  v.irnisli  which  is  ser\  inir  well  uiHjn 
furniture  woubl  S' on  become  disduraued  upon  the  Icacis  uf  a 
street  railw.'iy  motor  where  llcxil'ility  as  well  ;is  re.sistancc  to 
dust  and   moisture  ;ire  necessar_\. 

In  any  coatini.;  which  h;is  ;in  oil  base,  ilie  choice  of  the  oil  is 
of  p.irticular  moment.  Tlu-  principal  oils  of  counuerce  whicli 
can  be  d.'issed  as  drying  oils,  tti.it  is.  those  which  wlicn  spread 
-111  a  thin  la\er  take  up  oxygen  and  become  solicl.  .are:  linseed 
■il.  (hin.i  \\(Po(i  oil  .md  soya  lie;iii  oil.  l.iiisee<l  oil  is  by  far 
the  most  satisf.ictor\.  .and  the  red  re.isou  fur  the  agitation  iti 
f.ivor  of  usinj.;  otInr  oils,  has  been  the  very  hi.uli  i)rice  of  lin- 
se(.t.l  oil  during  the  List  \ear  or  two.  China  wood  oil  is  orushe<l 
fr. 'Ill  the  seeds  <if  two  orieni.d  plants.  It  has  a  specific  jzrav  ite 
•i  (t.'W  to  ().'J4U.  and  .1  s,,lidifyino  pouu  of  aboiU— 13  dcg.  cent. 
lis  color  is  brownish  >illow,  .and  it  has  ,(  very  ch.araoteristic 
and  persistent  odor.  In  the  l.iborator\  it  may  be  distinguislic<l 
from  linseed  oil  bv  the  "f.aci  tb.it  with  nitrous  .acid  if  forms  .a 
scini-solid  subst.ince.  .\  s.imple  of  soya  bean  oil  wliich  was 
recciifly  examined,  had  ;i  sjieciiic  gravity  of  O.'^iS  .md  a  color 
similar  to  crude  petroleum,  .iltliouyli  lighter.  It  had  the  latter's 
'hjorescent  ajipe-arance  wlieii  the  light  struck  it  and  was .  not 
'^ery  clear.  It  had  no  r;i]ii<!  tendency  to  <!ry  when  in  a  thick 
layer,  but  spread  f>ut  thinly  w  itb  ;i  little  maiL^jancsc  dryer  giving 
•  1  rather  good  co.it.  It  contains  aboiu  J.^  i)cr  cent,  of  free  acid. 
Ill  China  and  Japan  it  has  long  been  u>ed  in  m.iking  lac(|uer 
and  also  in  the  kitchen  for  cooking  ,ind  at  time-  for  jiurposes 
lor  which  we  tise  olive  oil.  It  is  pressed  from  the  see<ls  of  the 
-•'ia  hispida. 

.\s  it  comes  to  tlie  consumer  the  raw  linseed  oil  i>f  conmiercc 

"las  .1  specific  gravity  of  .about  0.'J35  at  (.0  ile.u.  I".     Its  color  is  a 

'.golden    yellow    when    cle.ir.    sli.iilnl\    tin.ued    with    .^reeii    from   the 

iilorojilyl  of  the   llax   idant.      It   lias  a  U'l   unpleasant   taste  an<l 

'    smell    simil.ir    to    refined    .Vew"    Orleans    iiiol.isses.      .\ny    con- 

iderablc  admixture  of  another  single  <  il   f"r  iiuriwiscs  of  adul- 

ler.ation    will    be    shown    in    tlu-    -I'ecitic   .i.;r.avity.      .\    mineral   f>il 

\ill   make  it   too   light   and   rosin   oil   .r   rosin   will   m.akc   it   loo 

leavy.     A   c.arefull\    m.ade  mixture   of  both   might   be   used  with- 

■tit    changiiiLj    the    gr.ivitv.      Ilowe\er.    tlie    laia^i'    crushers   being 

u   a  very   considerable   .and    st.ipk'   biisiiuss,   will   not    descend   to 

-uch   mctliods.     .\   little  oil   rubbe<I   in  tlie  iialni  of  the  li.md  and 

lien    smelle<l    will    gener.illy    t;ive    a    ^ 1    deal    of    information 

to  the  tr.iiiied  nose.  In  many  iiarts  of  ilie  world  other  crops  are 
^rowii   with   or  near  the   llax  and  tlu    -eeils   from   these  may  lie 

'Fr.iin    the    .-uMiess    ,,f    the    rtliiiiin  pnrsMciit    of   tlie    KiVRiiu-iis-    Smuiy 

■<    Western    I'ennsvlv.iiii.i        IVesente.I  at    tde    .iniui.il    iiivctintf.    .lantuiry    !(.. 

.■"1_'.  Mr.  Ki.Mle  i~  vioe-pre-i.Knt  "t  tlie  Sterling  .V.-jritisl,  (  oni|.aii.v. 
I'illsluirgh.    .  ,  ^  - 


carried  along  to  the  inassis  .and  thus  .affect  ttie  oil.  Siicli  con- 
t.imin.ition  is  accidental  and  ck^es  not  obt.iin  to  any  large  ex- 
tent in  this  couiitrv. 

liie  nio,st  iniiiortant  property  of  linseed  <>il  is  its  power  to 
take  uji  oxygen  from  the  air  to  l<jrm  a  skin.  For  some  years 
there  h.as  been  dissatisf.ictioii  expressed  in  regard  to  raw  linseed 
oil.  While  it  is  the  best,  and  for  many  purposes  the  only  oil 
to  use,  it  is  a  soniewliat  different  product  from  the  oil  of  30  or 
40  years  ago,  and  this  h.as  letl  in.in\  to  assume  adulteration. 
The  chief  source  of  this  difference  is  the  <lesirc  of  the  crusher 
to  obtain  as  much  oil  as  possible  per  j>onn<l  ot  seed.  1  he  pres- 
sure has  been  increased,  .and  instead  of  the  crushing  operation 
being  undertaken  ctibl,  the  seed  is  saturated  with  steam  an<l  the* 
.ipli.ireiit  yield  is  increased.  I  he  tlax  seed,  however,  contains 
only  a  certain  i|uantity  of  oil.  and  the  increase  is  not  oil  but 
a  nujcilaginous  matter  wliich  should  li.ave  rem.iined  in  the  press. 
This  mucilaginous  m.itter  or  "foots  and  mucilage,"  as  it  is 
termed,  is  higldy  solulde  in  \v;tter.  and  .when  the  oil  containing 
it  is  ttsed  in  coating,  the  lllm.  <•{  course,  coiu.ains  this  soluble 
m.itter.  When  rain  comes  in  contact  with  a  coating  containing 
this  soluble  ingredient,  it  gr.idu.dly  dissolves  and  minute  flaws 
occur  in  the  coating  tbrouob  wliich  air  and  moisture  enter,  and 
the  flestruction  of  the  materi.il  coated  liegins.        ■  ,,-  ." 

l-ong  storing  ;ind  filtr.ation  will  help  ti>  jntrify  the  oil,  but 
these  ;ire  usu.dly  not  sufficient.  The  manuf.'icturer  should  put 
the  oil  throujih  some  proc^.ss  to  coinplelvly  remove  the  source 
of  trouble  and  leave  an  oil  which  will  <lry  thoroughly  and  form 
.111  unbroken  film  when  apjilied.  In  order  to  ascertain  what 
takes  placic  when  the  -il  dries,  whether  the  reacti<in  is  the  simple 
ailditi<m  of  oxygen  from  the  .air  or  of  .a  more  complex  nature, 
a  carefully  weighed  liody  of  oil  w.as  placed  in  a  cont.iiner  and  a 
constant  current  of  air  w.as  p.isscd  throvtgli  it.  The  air  was  ana- 
l\ze<l  before  and  after  ioni.ict  with  the  oil.  An  absorption  appa- 
ratus was  set  up  to  make  ileterminalions  of  the  oxi<les  of  carl)on 
oxygen,  and  of  w.ater  .as  moisture,  ihc  samples  were  collected 
over  mercury  every  three  hours.  The  process  was  continued 
over  a  perioiT  of  ten  da\s  tiir.il  the  oil  b;id  become  so  heavy 
that  the  air  could  no  loiii;er  br  in.ide  to  uniformly  react  with 
it.  and  to  a  iioiin  when-  the  oil  could  no  Icniger  be  readily 
poured.  Hy  comp.arison  of  its  siwcific  gravity  with  that  of 
cotrpletely  oxidi/ed  oil.  in  a  film,  it  was  judged  to  l>e  aliout  5^ 
of  its  journey  towards  complete  dryness.  In  any  case  it  was 
f.ir  enough  to  give  ;m  iiikliny  of  what  takes  place. 

I  he   average    results    froui    the   absorption    were    ."is    follows: 


Inlet    .\ir    . 
<  lutlet    Air 

1  lilTcreiice 


TnUt    ..... 
Ontlet    .v.. 

DitTerence 


Inht    Current .  . 
Outtet  Current . 


OXVGES,    •^■'..     ■:*•'  '^   "       ^ -':   / 
~'20.')->  j'cr  cent.  ''^         .    •  ,■' 

^1''.''/    i)er  cent.     :    ;  ■'  "         '■■  "  '        >■    ■■■''"^";    '■.-'_■■ 

0..S.1   |ier  cent.,    represent iiiy   «).\>-^-n   ati'^ilnd    by   oil. 

Cviiitox    DloxiUE.   •  .        .        ■ 

.    .11.0.^    per   eent.  ^  ;  •' "       •   '    ^'       _     '^. 

n.IJ  per  cent.     -  /  •  ■      .:"-.;  -':■'■.'  'i  .^  "        « 

0.07   i»er   cent.  =r  CO~  (jeiier.itfil  hy  the  ilryjiig  action. 

VV-VTER. 

.^i.,V   ileeinnlli«ranis   per  liter.    '      .      .  ■      • '  ,  •• 

f>7.(H>  lUciniillijjraius   per   liter." 


14.70  =   \v;iter  generated  and  driven  I'tt. 

)asis  of  10  His.,  which  we  will  .assumo  to  have 


JHffcrence    . . ; . . , . . 
hi.yuieil  on  .a 

been    the   aniount    of   oil    used,    there    were    jiassed    ^.lO.*^   cu.    ft. 
of  air.  .  • 

•    ■  »■'■:■■:   ;.'"  -'" 

IlillKKKXcK    lUlWKKX     I  M  Kl    AND   <  »I11.KT    t  "l  l(«f.XtS:  "" 

111    .vxyj-en    =    17.01    eu.    ft.    —    l.5'2   H..   alis..rl.ed   1ft-   tile  .utioii.       -'         ~ 
In  CO.    -    _'..'.=;   cu.    ft.      -    ft.J77    III.    Kiveii    ott"  .'  •      .      ■     " 

Water    ^;iven    olf    r=    0:j<'.=i    lli.  /  .    ■■  ,      : 

'  Kyjien    neeileil  inr  0._"J.S   Ih.    ual.r     -    O.J(  0   ]1i.  ' 

llydn.Ken    mede.l    fur   0.2'».i    II,.    u.aier    -    U.(U.?   Ih..    «hich    would    lepresent 

the   hyilr<i>;en    Riven    i>li. 
Oxygen  neeile<l  for  fl.1'7/   Ih  Cl).j   —   (I.JCJ  Hi.       ...  '  '  . 

(  .irli.Mi  lucded  for  0._>77  lb.  CtC  =  0.07t)  Hi!  -""  ' 

It  is  a  questi.m  whether  the  CO.  was  formed  simply  from 
the  <iil.  or  was  formed  by  the  decomposition  of  certain  products' 
of  the  oxidation,  "^o  far  as  can  be  judged,  ehher  would  have 
the   same   effect   upon   the   formula   of   the   tiiial   product.     The 
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J?..-  ,  total   weight   of   oxygen   absorl)cd   by    10   lbs.   of   oil   during  the 

t  ;.  experiment   was   1.52  lb.     The   water,   in   excess  of   that   in  the 

-'l^'}-  y  inlet  current  =  0.2946  lb.               >.               .:  :        '■         ■'  .. 

;  :  ■  .  '    .•  COi  in   excess   of  amount  in  inlet  air =   0.277 

;      ■  Oxygen  absorbed  =   1.S1840  lb. 

V,  .  ••  CO2  and  water  given  off =   0..1719S  lb. 

,;..  Difference    ....*...., =  0.94645  lb. 

-  '  ■  ^ 'lis   difference   should   represent   the   gain   in   weight   of  the 

'•,'..'..  10   lbs.    of    oil    during    oxidation,    which    we    found    by    weighing 

",  was  about  right.     No  traces  of  CO  were  found  in  the  outlet  air 

■  ."•  at  any  time.  The  increase  in  weight  is  very  nearly  10  per  cent., 
:  .  y  .,  which  is  much  in  excess  of  that  generally  claimed. 

„■.■..-.•  The  drying  action   is  not,  therefore,  a  simple  additive   process, 

::  but  is  more  complex.     It  is  known  that  a  film  of  paint  will  not 

=  -y  '  dry  as  well  in  wet  weather  as  in  dry.     l'"rom  the  above  experi- 
ment it  is  apparent  that  the  surrounding  atmosphere  nmst  take 

•      ■'.  up  water  and  COj  from  the  film  as  well  as  give  up  oxygen  to 

sV    ■  it.      If   the   air   is   already   pretty    well   saturated,   its   appetite   is 

,~      ■  decreased. 

;-.,    '  Pigments. — The  leads,  oxides  of  iron,  tars,  asphalts  and  car- 

'  ■":_.'.  bons    in    various    forms,    all    have   their   advocates,   and   all    are 

good.     The  principal  point  to  watch  is  that  the  pigment  is  pure, 

dry   and   finely    ground.      It    should    be    stirred    well    into    the    oil 

;  I,'  and  be  thinned  just  before  being  applied,  in  order  that  the  coat 

',     -  ■  may   be   uniform.     One   great   advantage    whicii    carbon,    in    the 

y.-.:'-  form    of   lamp-black,    has    is    that    its    specific    gravity    is    lighter 

:'.,,•.  than    that    of    metallic    pigments    and    there    is    less    tendency    to 

:•,:;■  settle.      Pigments    must    be    well    ground    and    well   mixed    with 

.'    y..  the  oil   vehicle. 

.,  '  Gums. — The  gums  which  may  be  used  in  paints  and  varnishes 

•.",•■■.  I  are    many.       I  he    har<lest,    most    expensive,    and    if    used    without 

';'       .  special    treatment,    the    best    are    the    fossil    resins.      Nearly    all 

■  .  ;•  natural  gums  in  solution  give  off  an  acid  reaction,  and  this 
.^  ;  acidity  should  be  neutralized  before  use.  Amber  is  an  example 
•■;'••  of  a  very  high  type  of  fossil  resin.  Kauri  gum  in  various  grades 
.•■'•'  is  used  for  fine,  hard  finishes.     The  chemistry  of  colophony,  or 

common  rosin,  has  been  well  looked  into  and  it  is  the  most  gen- 

•;/  "  .  erally  used  gum.     It  is  usually  used   in  the   form  of  a  metallic 

•  ■';■■"../  resinate.  ' "'  ;  "V.  ■'.■  ■^,•.^ '    ■; '.-v  ■."^, •'■'•' ='.;■■  •'•:■•■;■■    ,•"'    :  •V.;>  ;  ;^.- ■ .'. 

•.    ;  ;  Dryers. — Manganese   and  lead   compounds   are  the  most  com- 

.  -'     •  mon  driers.  These  aid  the  oil  in  its  efforts  to  take  oxygen  from 

,  -'  the  air.     They  either  act  by  taking  it  up  and  passing  it  on  to 

;  the  oil,  or  perhaps  by  a  citalytic  action.     Too  much  dryer  should 

not  be  used,  and  with  oil  coatings  slow  drying  in  general  means 

'';.'"■.  long   life   for  tlie   coat. 

-t;    -■  >.      Thinners. — Turpentine,   benzole,   benzine  and   higher  naphtlias 

."-■•>  are   used,  .-Mid  each  has  its  place.     Turpentine  also  seems  to  aid 

{;     ■  in  the  drying  and  is  a  good  solvent.     Its   fault  is  that  having 

.■.^-?"  performed    its    niissicn   as   a   thinner   it   does   not   leave   quickly 
enough.     Benzine  is  better  in  this  respect.     Probably  a  mixture 

.■;.,'  will   be  better   than   either   by   itself   for   many   purposes. 

Protection  of  Steel. — The  steel  should  be  clean  and  dry.     The 

c<iating  should  present  a  good   resistance  to  the  abrasive  action 

......  of  dust  as  well  as  to  the  gases  and  water-vapor  in  the  atmos- 

-  . ;   '  phere.     It  is  the  custom  with   many  to  use  different  colors  for 

.  ■     \  the  different  coats,  to   facilitate  inspection,   so  that  the  engineer 

;  ?  '-;•  can   tell  at  a  glance  whether  tlie  required  number  of  coats  has 

'\  ■.•'■;  been  applied.     This  long-distance  and  "at  a  glance"   inspection 

-;-•..•',  is  not  tlicrough.     The  inspection  should  be  close  enough  so  that 

■  V-  ■  color  is  a  small  factor.  Objection  is  made  at  times  to  "shop 
;k-; .'  coating,"  as  we  are  told  that  this  obliterates  the  marks  and 
•  numbers.  This  objection  is  overcome  if  a  clear  transparent 
%■:•.•  coating  is  used,  and  shop-crating  removes  the  danger  of  rust- 
'.;:,:  ing  between  the  time  when  the  steel  is  finished  and  the  final 
:i"'.V  painting  in  place.        •      ,.- 

..;'  ■;  For    steel    which    is   to   he   embedded    in    concrete    special    top- 

5;      .,.  coatings    are    now    being    developed.      Claim    is    made    that    the 

■  ;.';■■'  concrete  itself  preserves   the   steel,  but   there   seems  to  be  a  de- 
mand for  concrete  steel  coatings.      The  water  used  in  mixing  con- 


crete must  be  a  great  factor.  One  of  the  tests  which  is  being 
used  by  certain  large  railways  and  other  corporations  is  to  coat 
steel  plates  with  the  paint  to  be  examined,  allow  them  to  dry 
thoroughl.v,  and  place  them  in  ;i  mixture  of  concrete  made  of  4 
parts  cinders,  2  parts  sand,  and  1   part   Portland  cement. 

.\fter  periods  of  one,  two  or  three  months,  etc.,  the  blocks 
are  broken  and  the  coat  examined.  This  is  a  severe  test,  but 
it  should  be  in  order  to  allow  of  speedy  conclusions.  Generally 
the  coating  which  survives  the  setting  period  and  the  first 
month,  will  last  through  many  months.  In  many  tests  part  of 
the  coating  will  adhere  to  the  concrete  and  part  to  the  steel 
when  the  block  is  broken.  If  the  exposed  places  on  the  steel 
are  bright,  it  shows  that  the  coating  has  done  its  work.  Good 
materials  cost  more  but  are,  of  course,  more  economical.  The 
labor  cost  is  usually  overwhelmingly  greater  than  the  material 
cost.  The  number  of  repaintings  on  e.xposed  work  will  tell  the 
story.      ;;-•■■     '':'■'■'.'' ../'^-l  ''."  ■^^'■v' 'S'-' -'■■  ^•'  '/'■:■''■    \ 

Testing. — There  are  a  few  simple  tests  which  will  help  the 
user  to  check  up  the  manufacturer  as  regards  uniformity.  One 
of  these  is  the  specific  gravity  which,  in  some  cases,  may  be 
taken  by  the  hydrometer,  in  others  where  there  are  heavy  pig- 
ments the  sample  is  taken  from  a  well  stirred  lot  and  a  known 
\olume  is  accurately  weighed  and  cennpared  with  the  weight 
of  the  same  volume  of  water.         '   :'.,;.\' ■'  "•    •;"•■'..  ^'/v:-  V-    '■■.-' 

Oil  and  Water  Resistance.— Strips  of  copper  ribbon  or  small 
steel  plates  are  coated  and  thoroughly  dried,  or  if  time  is  a 
factor,  baked  for  a  proper  period,  and  then  hung  in  a  vessel 
filled  about  two-thirds  full  of  water  upon  which  a  layer  of  oil 
is  poured.  A  burner  is  placed  underneath  the  vessel  and  the 
water  is  boiled.  If,  after  the  boiling  has  been  continued  for  two 
hours,  the  coating  is  still  intact,  it  may  safely  be  used  in  places 
wiiere  moisture  and  oil  are  present. 

Elasticity. — Copper  ribbons,  or  paper  or  steel  plates,  are 
coated  and  thoroughly  dried  or  baked.  These  may  then  be 
bent  and  twisted,  thus  giving  an  idea  of  the  elasticity.  These 
tests  may  be  undertaken  at  different  temperatures  by  placing 
tirst  in  warm  water  and  innnediately  afterwards  plunging  the 
samples  in  vessels  containing  ice,  etc.    ."■''••  ...; 

Slif>  and  Floii.: — What  is  known  as  "slip"  is  the  wedging 
of  a  coat  of  varnish  or  paint.  If  any  object  be  dipped  vertically 
the  coating  near  the  top  will  be  thinner  than  that  further  down. 
If  a  strip  of  paper  be  dipped  and  air  dried,  or  baked,  its  coat 
may  be  measured  with  a  micrometer  at  different  points.  The 
difference  between  the  thickness  at  a  2  in.  line  and  at  a  12  in. 
line,  will  give  the  "slip"  in  10  in.  The  smaller  the  "slip"  the 
better  the  result.  The  flow  may  be  examined  on  the  same 
papers. 

Penetration. — For  certain  uses,  especially  for  the  insulation 
of  coils  in  electric  machines  and  similar  places  the  penetration 
is  important.  This  may  be  measured  by  clamping  a  pad  of 
lilter  papers,  by  suitable  means,  to  tlie  l)ottom  of  a  tube  which, 
during  the  test,  is  kept  fille<l  to  a  constant  level.  At  the  end  of 
the  test  the  number  of  papers  impregnated  is  counted.  Experi- 
ence shows  that  a  10-in.  head  or  pressure,  and  a  20  min.  period 
are  .verv  convenient. 


Good  Ro.\i>s. — The  Department  of  Agriculture  reports  the  fol- 
lowing data  concerning  public  r.  ads:       ,,,  '  .•■•.. 

.'•'■'. -Vj-' '.'    Mileage  Improved. 

•.■■:..••-      ■— .       .:'■        -■:,-'':;'      ••'-■.;.•■■'-■■■  ■^''•'".    ' ''' "^ 

:■;.    ■:-      ••■:•.'  ;:-i.      ■.'•■ -.,'?^-'. '.,.•■     '.^   ^/■.-   .        1909.  1904. 

Iiuli.ina 24,955  23,877 

Ohio    V 24,106  23,460 

New  York ./ 12,787  5,876 

Wisconsin    1 10,167  10,633 

Kentucky    f. 10,114  9,486 

Illinois    1 8,914  7,924 

The  gain  in  New  York  is  due  largely  to  the  fact  that  the  state 
has  bonded  itself  for  $50,000,000,  and  that  $5,000,000  a  year  or 
more  is  being  expended  by  the  state,  in  addition  to  an  equal  sum 
by  the  counties,  in  building  state  highways.  New  York  is  lead- 
ing all  the  states  in  actual  progress  at  the  present  time. 


■y^'^yy^Sy 


Santa  Fe  Million  Lb.  Dynamometer  Car 


The  Exceptionally  High  Recording  Capacity  and  the  Strong  Construction, 
Including  the  Steel  Frame  for  the  Superstructure,  are  of  Unusual  Interest. 


BY     H.     B.     MAC   FARLAND, 
Engineer    of    Tests,     Topeka,     Kan. 


An  exceptionally  high  capacity  dynamometer  car,  1,000,000  lbs., 
liavjng  a  steel  frame  for  the  superstructure,  has  just  been  placed 
in  service  on  the  Atchison,  Topeka  &  Santa  Fe.  The  dynamo- 
meter was  built  by  the  Locomotive  Finished  Material-  Company, 
Atchison,    Kan.,   and    the    recording   apparatus   by   the    Burr   Ma- 


being  composed  of  a  built-up  box  girder  for  the  center  sill,  chan- 
nels for  the  intermediate  sills,  and  Z-bars  for  the  side  sills.  The 
side  frame  is  of  angles  and  the  roof  frame  of  I-beams. 

The  center  sills  are  of  the  fish-belly  type,  28  in.  deep  at  the 
center  and  13  in.  deep  at  the  bolster.    The  web  of  the  girder  is 


Side  Elevation  of  Santa  Fe  1,000,000  Lbs.  Capacity  Dynamometer  Car. 


—S4- 


iJf: 


chine  Company,  Champaigru  111.,  from  drawings  furnished  by 
the  railway.  The  steel  frame  for  the  car  was  built  by  the  Craw- 
ford Locomotive  Works  at  Streator,  111.  The  car  was  finished 
and  the  apparatus  installed  at  the  Topeka  shops.  The  under- 
frame,  side  and  roof  frame  are  entirely  of  steel,  the  underframe 


Yi  in.  thick,  with  a  3j^  in.  by  3^  in.  by  ^  in.  angle  at  the  top,  and 
two  ZYi  in.  by  ZV^  in.  by  Yi  in.  angles  at  the  bottom ;  there  is  also 
a  •%  in.  top  cover  plate  the  full  length  of  the  car.  A  J4  in.  steel 
plate  covers  tlie  entire  floor  from  the  end  sill  to  the  inner  edge  of 
the  bodv  bolster  at  the  dvnamomcter  end.    The  bodv  bolster  is  en- 


Dynamometer  Car  of  1,000,000  Lbs.   Capacity;   Atchison,  Topeka   &  Santa   Fe. 
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AM  KR ICA  X     ]:X(  .1 X  EEK. 


\  ni  .    ,S(>,     Xn.    4, 


tut;il    wci.ulu    "I    "Nym'ii    ;i1i-<i 'il>nl    li>     1(1    llis.    <il    I'il    during;    llic 
exiK-riiiK-iit    ua>    ].?2   \h.       1  lit-    ualiT.    in    «. wo.-   "t    lliat    in   tlic 

illl^t    (.llITtllt    :        ().J*'4(l    11".  , 


tC:;   ill    f\cC>->   lit'   aiinnint    in    inlil    .lir..., 

<»\yK«'ii   ,'il>»oitn  il , 

ll'^iiiiil    »;iti  1    »;i\fn,  ntV.  .  .  . 

I'ltltiriin'     .;;..,.....■ 
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l.,^l.«-l(l  111. 

n.'^ri'i-i  111. 

(i.'M(.45  II.. 


I  Iii>  iliM\ri-iUT  slii'itld  n  pfi-ciit  tin-  yain  in  wi'i.ulit  nf  tlu' 
10  111-.  I'l  oil  (liirint;  ci\iclati<iii.  wliicli  \\i-  ininul  li\  w ciyhiu:..: 
\va-  almut  riulit.  .Nn  iraci-  "I  i  (>  \\  1 1\-  luiuid  in  tJK-  untlct  air 
at  aiix  tmu  lite  iiuTra-i.'  in  wiii-ltt  is  \it\  ntarlv  1(1  jut  iint., 
wliicli   i>   iiniili   in  t\ci-s  "i  tliat   uiiUTallv    ilainntl. 

I  1h'  (liNniL:  aiMinii  i>  iii.t.  tluTi-l'.  n-.  a  -iiniiU-  adil'tixc  |irin.-i.'s>, 
luit  i-  ini.ri-  ri'iniiK'.N.  It  i-  l^iinwn  that  a  tilni  <'\  paint  will  nut 
dry  a.-  ui-ll  in  ui-i  uratlur  a>  in  (lr>.  I'f.  iin  tlu-  almM-  i\inri- 
nii-nt  it  i-  a|i|iarrnt  that  tlu-  -nnninidin^  ainin-plu  re  nni-t  take 
U]!  uati-r  and  i  (  >.  irmn  tlti-  tiliii  a>  will  a-  v;i\r  np  nwi^iii  t" 
it.  If  the  an-  i-  alr>ad\  pritt\  well  -alurati<l.  il-  apprtite  i- 
iKcrcaM-ii. 

n:^iiitiils:  Till-  Kad-.  ii\idt-  <'i  ir'in.  iai>.  a-phal|>  and  ear- 
Iniis  in  \arji'ii-  ti>rni-.  all  ha\r  thiir  adM.i'ati-.  and  all  air 
i;mnl.  I  111'  jirininiial  p'  nit  t"  uatrh  i>  thai  t!ii-  piuniiMit  i-  pnri. 
ilrv  and  tlncK  .urmind.  It  >h.add  ho  -tirn-d  will  int'i  thr  nil 
and  lif  tliiinu-d  jnst  lulori.  litini;  appliid.  in  i.rdir  that  tlu  iiial 
nia\  he  innt'irni.  (  )iU'  uiaat  ad\aiUa.m-  wlii^'h  i.irln  n.  in  ihe 
fi'rni  111  lainp-lilack.  ha>  is  tiiat  it-  -pi\'i'i.-  i;ia\it>  i-  lijjhler 
than  thai  nf  nu-tallio  jii^nuiit-  .ind  tlu  re  i-  k--  tindiiu->  tn 
SfttK'.  'I'iitnuiit-  imisi  \n  will  uii-i'mul  a^id  will  nii\i.cl  wiili 
tlu-   nil    \i-hicli-. 

i/'i/»;.v.--  ilu'  liinns  which  max  hi-  n-cd  in  paini-  and  xarni-lu-- 
ai'i  many.  I  lu-  hardest,  nii'St  i-Ninnsivr.  and  if  ii-i-d  wiihnnt 
slK-cial  ti-i-atnu-nt.  tlu-  ln--t  aii  the  fi'--i!  ri--iii-.  .\'earl\  all 
n.itnral  mnni-  in  -nlutinn  t;i\e  i  if  an  acid  nactii  m.  and  thi- 
acidity  -honld  he  nentrali/ed  hefnri  n-e.  Ainher  is  an  exanipU 
of  a  \i-r\  hit;li  t\pi'  "f  fnssil  r«.-sin.  Kauri  i^inn  in  xariniis  v;rade- 
i-  used  iov  uuv.  hard  linislu  s.  Ilu-  cheini-trv  ><i  c.  d.  iilii.ns .  nr 
cninnuin  rnsin.  has  heon  well  l"i"l<ed  int"  and  it  i-  the  nu'st  .yen 
t'rall>  nsid  liiini.  It  is  itsnallv  u-ed  in  die  f"rin  nf  a  nu-tallic 
Tvsinatc.  .  ,  ,    -     '  -^  ■■■': 

/ >'■  V(T.»".  Maitiiaitese  and  U-ad  ontiipnnnd-  are  the  nin>t  enni- 
niHiT  driers  d  lu-se  aid  tlic  nil  in  its  elYnrt-  in  lak*.-  nsyyeii  frnni 
the  air.  'I  lie\  eithvr  av'l  hy  i.ikinu  it  nii  and  pa--ini:  it  nit  tn 
tlu-  nil.  nr  perhaps  hv  a  catalviic  actinii.  I  .  .n  inncli  dr_\er  shnuld 
nnt  he  nsed,  and  with  nil  cnatini;-  -h.w  drviiiL;  in  general  nu.iii- 
Inn.i;    lif«-    fnr    tile    ci'at. 

/ '////"t '■»■,  I  nrpeniiiie.  hen/i  le.  In  it/ine  and  hijjluT  naiihtha- 
are" f-ed.  .-'t'd  eafli.  ha-  ii-  jilace.  Iinpenlint  al-i>  seem-  tn  ,-iiil 
ill  the  dr}  iiiv  and  i-  a  ynnd  >nl\ini,  Its  fa-.dl  i-  that  haxin;..; 
■perfnr;r.ed  it-  .,mi.-si*  n  a-  a  thiniu-r  it  ilne-  tint  lea\e  ipiickl} 
eli-u'Lih:  Hen/tne  is  hi-iur  in  tai-  re-pr.-i.  I'rnl.alily  ;i  nii\tnr< 
u  lU   h,'    lulle'r    than   ciliu--    l'\.  it->!f    fnr    inan.\    jmrp.  -i -. 

/'"'.'■.♦;../;  :■''  .V/.n7.  ■-'.  I  he  -liel  sli"nld   hi    cK  an   aiK.l   dr\.       Ilu- 
c-  atint:   -li'inld  'pri--i-nt   a   tinmi   resi-iance  tn   ilu-   alira-i\e  actinii 
nf   dii-I    a-    w  I  II  ,a-   III   the   •..;a-^--    and    u  aU-i-\  ap.  r    in    the    atnin^ 
piure.      It    is    the   custnui    wiili    nian\    tn    n-e    dirferiiit    enlnr-    inr 
tlre   dilVereiit,  enats.   tn    facilitate    inspecliitn.    -n   that    the  eii'-iinci-r 
can    Ifll    at   a  -ulruii^e whellu-r- ti'e    rv-iiuired    mimlier   >•{   cnat-    has" 
ln-ei!    applied,      'n'li-li.nji -distance    and    "at    a    ulaiice"    inspectinii 
i-  nnt   til'.  rni'-,di.     'Idle  in-^ikctinn   shnnld  he  cln>e  eiiniii^li   sh  that 
cnlnr   i.-    a    -malt    i;ici'>r.  .. .' 'hiectinn   i>   made   at    times   tn   "-linp 
cnaliiiu.'"    its    \vc    are    tcdd    that    tlii-    nhliterau--    thi-    marks    .nid 
nntiditrs.      d'fns    iih.ic*li'  n    i-    nxircnnu-    if    a    clear    transparent 
cnatiiii;   i-   used,  aiwl   shiip-C' atinu    ninnse-   the   danger   nf   nisi 
tug    l>vtv\V<.'n    the-  tfxtte    uheii    the    -tei  1    i-    tini-hed    and    the    linal 
liainiinju:    in   pla-cv. . ■,■•■•..•;'    .;  . 

i-nr.stei-l  w  iiich  is  in  he  einhedded  in  cniicretc  special  t'>ii- 
coaliniis  ;ir«.-  nn\\  liein:.^  d-.  vel'  ]H-d.  (lain  i-  made  that  t!ie 
Ciincreti'  itself-r.rest-rxes  .ll'e  SteJ.  h-.-t  tlu-re  -eu;--  tn  he  a  ile- 
inand-''nr c  ncnte  -tct-l  catin'-s      d  lu-  u.:t<.r  v-<.-'\  in  mixing  cnii 


cieU-  mii-t  he  a  v^reat  lactnr.  (  )ne  ■  f  the  l^st^  which  is  heiny 
Used  li\  certain  larj.:e  railwaxs  ami  ntlur  cnriinrations  is  to  cuat 
-tei-1  plates  with  the  paint  In  he  ixamitied.  alln\\-  them  to  tlrv 
llininuyhlv.  and  jilace  them  in  a  mi\tiir<.  i>i  cniKTele  made  nf  4 
jiaris  cinders.  2  parts  sand,  and   1    pan    I'nrtland  cement. 

\flei"  peril  ds  i>i  niie.  twn  nr  three  ninnths.  etc..  the  hlnck^ 
ari-  lirnki-n  and  the  cnat  e.xamiiied.  Ihi-  is  a  severe  ti-t.  Imi 
it  shniihl  he  in  i  rder  tn  allnw  nf  speed\  cniicliisinns.  ( ieiu-rally 
ihe  cnatinu  which  sur\i\i-s  tlu-  -ettinv  peiin<l  and  the  tir-^ 
niniith.  will  last  thrnii,L;li  iiianx  ninnths.  In  many  te-ts  part  n- 
lh<  cnaiinii  will  adhere  tn  the  cniicrete  and  part  tn  the  stec! 
w  iu-n  the  hlnck  i-  limkeii.  If  the  e.\linse<l  jilaces  mi  the  stee' 
■in-  hriylii.  ii  -hnws  tiiat  the  cnatiny  has  dniu-  its  wnrk.  (iniMi 
material-  cn>t  ninre  hut  are.  nf  cnur-e.  ninve  eci  iininical.  I'lit 
lah  'f  cn.-t  i-  iisiiall\  n\  erw  iu'lniint;l\  yriater  than  the  material 
cn-t.  Ihe  nimilier  nf  repaintini;-  nii  e.\|Mi-i.d  wnrk  will  tell  the 
-tnrx.  -    .     :   ■  ^     ■  .  ■        ■' 

/  ('.v////.;,.  I  here  are  a  few  simjile  ti--ts  which  will  help  th< 
n-er  tn  cluck  up  tlu-  manufacinrer  a-  re.uards  nnifnnnity.  Oil'.' 
nf  thesi-  is  tlu-  specific  i:ra\it>  which,  in  -mne  cases,  may  be 
taken  hy  tlu-  li\  drniiuter.  in  ntlu-r-  w  lure  there  are  liea\\  pij;- 
meiils  the  sample  is  taken  frnm  a  well  stirred  Inl  and  a  kiinwii 
\nhtiite  i-  accnratily  wei-^hed  and  cnni]iari-d  with  ilu-  weiyht 
nf   the   -ante    xnhnr.e  nf   water.  ■-'  ■   ' 

(hi  iiiitl  ll'iitcr  /\'('.v;.v/i;;/<-i\—  Stri]!-  nf  cnpper  rililmii  nr  small 
-leel  plati-s  are  cn.-iti-d  .nid  thnrnnuhlx  driid.  nr  if  time  is  a 
facinr.  hakid  fm-  a  |irnper  pei'i"d.  and  then  liimii  in  a  vessel 
idU-d  ah  ut  twn-thirds  full  ><\  water  upnii  which  a  laver  i>i  ml 
i-  pmired.  .\  luiriur  is  jilacid  underneath  the  \essel  and  the 
walir  is  ImiU-d.  If.  .ifti-r  the  hnilinu  ha-  heen  cmitinned  fnr  iwn 
hnnrs.  tlu-  cnatinii  is  still  intact,  it  nia>  -afelv  he  iisi-<l  in  jilaces 
wliere  mnisturi-  ami  nil  are  ini-eiit. 

l:l,!St!,il\. — (."lipjier  rihlmii-.  nr  papir  nr  ^teel  jilate-.  are 
cnated  and  tlinrnui;lil_\  dried  ir  haked.  1  he-e  m.iv  then  he 
hint  and  twi-ti-d.  thus  .yiviii:^  an  idia  <•(  tl'.e  ila-ticitv.  Iliesc 
te-t-  max  he  iindertakin  at  ditYeii-nt  lemiieratures  h>  placini; 
ir-t  in  xxariii  water  and  imnu-diatelx  aflerxxanls  iihinyinsi  the 
-a-npU>    in    \e-sels   ci  ntainini;    ici-,   i-tc, 

.x/;/'    aiitl    //'TC-  W  hat    i-    kiinxxn    a-    "-lip"    i-    the    w  edninir 

•  >i  a  cnat  I  f  xarni-h  nr  jiaini.  If  an\  nlimi  he  dipped  xertically 
tlu-  cnatiiij  near  the  tn|i  will  lie  tiiiniu-r  than  that  further  dnwii. 
If  a  -trip  >'i  papir  hi-  dipiK-d  and  air  dried,  it  haki-d.  its  cnat 
ni.i_\  le  nieasurid  with  a  micrmneter  at  dit'fen-nt  pnints.  Ihe 
diiTeri-nce  hetwei-ii  tlu-  thickiie-s  at  a  _'  in.  line  ;ind  at  a  Ii  in. 
hue.  will  ,ui\e  the  "-liii"  in  HI  in.  "ihe  -malli-r  the  "sliii"  the 
heiii  r  the  ri-idt.  Ihe  llnxx  ma\-  he  examined  mi  tlu-  -amc 
p.-ip<  r-. 

l\-'U'!i,iticii.     \'<>r    Certain    n-e-.    e-pe.-ialix     fnr    tiie    insulation 

•  f  cniU  ill  electric  machines  and  -itnilar  places  the  lunetration 
i-  inipni-i;ni!.  Ihi-  max  he  niea-nrid  h\  ilamiiin;.;  a  pad  nf 
:dti  r  paper-,  hx  -nita.hle  nie.-nis.  tn  lia-  !i- itnm  ,.i  a  tiihe  which. 
diiritu;  tlu-  te-t.  i-  kept  Tilled  tn  a  cnn.,tant  lex  el.  At  tlu-  i  nd  ni 
the  ti--t  ihe  nniiihir  ..f  |iapi  r-  inipreunaitd  i-  cnmiiid.  l-".x|ieri 
eiice  -hn-,\»  that  a  Hl-in.  head  •■v  pri---r.ri  .  am!  a  JO  iiiin.  iH-rinil 
are    xi-rx    cniixi  nieiil. 

,(  innli     Kn\|i>,        ddll-     I  )ep.-|  n  1 1 UM I     if     A  UI  icwlt  II  Ve     ri  pnft-     the     fill- 

InwiiiL.:  data  cnticerniti',;  p-.-hlic  r   aih-: 

'    .Mili-.iL'i    liii|ii-iivi-d. 


I  -i',i.-i)i.-i      .  .  , 

OIn , 

N.  u    Y-ik   . 
\\'i-e"U«iii 
Keiiliu-kv    . 
IIIu'mU   ■.  ... 


l'»0''.  l')04. 

J4.'<.S.S  .'.V,S77 

_M.1(I6  23:460 

.... .  lJ.7.s;  5,876 

lti.l(,7  10.ti.>3 

111.114  <>.4K6 

S.'(14  7,9J4 


The  i^aiii  ill  .Vew  N'nrk  i-  diu-  lar'-:e!>  tn  tlu  fact  th,-it  the  state 
ha-  hmided  itself  fnr  .<.-().( MI().(H  10.  and  that  $.-.()(l(MKK)  a  xear  nr 
iiinre  i<  heinu;  I'Xpi-n  'id  hx  tl'.e  -t::te.  ill  additi  n  tn  an  eipiai  -mn 
lix  the  cntnitiis.  in  huiMiim  -tale  i'i-jhxxax-.  .Vi-xx'  N  nrk  is  lead- 
iim   .dl  tl:e  stale-  in   aitr.al   prn-re--   at   the  iire-^ent   lime. 


Santa  Fe  Million  Lb.  Dynamometer  Car 

The  Kxceptionally  High  Recording  Capacity  and  the  Strong  Construction,        - 
Including  the  Steel   Frame  for  tjie  Superstructure,  are  of  I'nusual  Interest.  - 

..■-"■''■■,:'■'-■;•  :^'  ;■--■■  ,  HV    H.     H.    MAC  FARLAND,;-  v' /  '■''■'   '^l  ...-•' V'^^/ ;/:>■';  ,    ''" 

Kn^ineer    of    Tests,     Topeka.     kan.  .^  ■,  -    .    -^^  /  " 

An  (-xct]>tioii;illy  liitili  capacity  ilyiianioiuctcr  car,  1,000.000  lbs.,  Iiting  composed  of  a  buili-up  box  girder  i'<r  tlit  cciittr  sill,  ciiaii- 

aving  a  steel  frame  for  tlie  superstructure,  lias  just  been  placed  nels  for  tlic  iiitcrnudiate  sills,  and  Z-bars  for  the  side  sills.     The 

;i  service  on  the  Atchison,  Topeka  &  Santa   I'e.     The  dynamo-  side  frame  is  uf  angles  and  the  roof--framc  of  I-bcams. 

uetcr  was  built  by  the  Locomotive  Finislied  Material   Company,  Tlic  center  sills  arc  of  the  l"ir-li-belly  type,  28  in.  deep  ;it   iii« 

\tchisrin,    Kan..   ;tnil    tlic   rrcording  apparatus  l)y   the    lUirr   Ma-  center  ami   l.Vm;  'hep  at  tlie  Iiolster.     'llie  web  of  the  gir«ler  is 


•  ,.  Side   Elevation  of   Santa    Fe   1.000.000   Lbs.    Capacity    Dynamometer  Car. 

vliine    C'l-'nijianv,    Llianiij;ii:-;n.    111.,    from    drawiniis    inrni-lud    by  v  in.  tliick.  with  a  3' _■  in.  by  3' _■  in.  by  ^s'in^  angle  at  the  te-p,  and 

tile  railway.     Tlie  >teel  frame  for  tlie  car  was  built  liy  tlic  Craw-  two  3.'..  in.  by  3' _■  in.  by  'i.  in.  angles- at  the  brtloiti ;  thc-re  is  also 

f^rd   l.ocomoti\e  \V"rk>  at    Sircator,   111.     Tlic  car  was  lini>lied  .i   \s  in.  toji  coyvr  jilate  the  full  length  of  <he  car.     .\  '4  in.  sted 

•nil!    the   a])]paratns    in-talkd   at   tlic    I  oi>eka    shops.     Tlie   under-  plate  co\er>  the  entire  tl<M-,r  froni  the  eiicl -ill  to  the  iiiiKT  edge  of 

frame,  side  and  roof  frame  are  entirely  of  sieel,  tbe  undcrframe  tlu' biwly  bol^tt-r  ;.i  tlri.  dn%in;ori:vtir  end.    Tlicl"' 'dy  bol>t<;r  is  en- 


Dynamometer   Car   of    1.000.000    Lbs.    Capacity:    Atchison.    Topeka    &    Santa    Fe. 
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Crositit  At  Dynamomefer  End  Looking  Toivan/s  Cenfer  of  Can  CrvssHt  Oppos'ih  Dynamometer  End  Looking  Tburarda  Cenftr  of  Car, 

Sections  Through  Underframe  of  Dynamometer  Car  Showing  Arrangement  of  Crosstles.  '^.,;.,    ':■.;.. 
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\( w'O- ^ lO'O- , — >|< S'7^'- 

;>    ,:..■,./■-•    steel    Underframe   of   Santa    Fe    Dynamometer   Car   at    End    Opposite   Dynamometer.  ',  .  ;,..;"^;-- 
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Body    Bolste'r   at    Dynamometer    End   of   Santa    Fe   Dynamometer   Car. 
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steel  Side  and   Roof  Frame  of  Santa  Fe  1,000,000  Lbs.  Capacity   Dynamometer  Cap.;,. 
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Floor   Plan   of  the   Santa   Fe   Dynamometer  Car. 


StcHon  /<-/?. 
Auxiliary    Truck;    Santa    Fe    Dynamometer    Car. 
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End   Sill   Construction  at   Dynamometer   End  of   Dynamometer  Car. 
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tirely  of  rolled  and  flanged  steel  parts  with  ^  in.  by  16  in.  top  and 
bottom  plates,  and  two  H  in.  webs  spaced  8  in.  apart.  The  end  sill 
is  a  13  in.,  32  lb.,  channel.  The  crossties  have  5  in.  by  J4  in-  top 
and  bottom  plates  with  single  flanged  webs  ^  in.  thick.  The  posts, 
braces  and  plates  in  the  side  and  end  framing  are  steel  angles 
with  the  dimensions  shown  on  the  general  plan.  The  carlines 
are  4  in.  I-beams  split  near  the  end,  so  as  to  form  diagonal 
bracing  at  the  plate. 
A  ^i-in.  steel  plate  covers  the  front  end  of  the  car  for  a  height 


DYNAMOMETER. 

The  dynamometer  is  of  the  double  diaphragm  type,  recording 
both  drawbar  pull  and  drawbar  push.  The  lever  arms,  with  a 
ratio  of  five  to  one,  are  connected  at  one  end  to. a  filler  block 
in  the  drawbar  yoke  and  at  the  other  end  to  a  double  piston,  20 
in.  in  diameter,  whose  heads  press  against  blind  rubber  gaskets, 
covering  the  liquid  chambers.  The  piston  is  suspended  by  means 
of  knife  edges,  in  order  to  eliminate  all  friction.  The  bearings 
for  the  lever  arms  are  small  hardened  tool  steel  pins  surrounding 


v>; 


H^t 


Dynamometer  of  1,000,000  Lbs.  Capacity;  Santa   Fe   Dynamometer  CaK 


of  2  ft.  from  the  floor.  The  length  over  end  sills  is  50  ft.,  and 
the  extreme  width  is  10  ft.  The  working  end  of  the  car  is  25  ft. 
in  length,  and  contains  the  dynamometer,  recording  apparatus, 
switchboard,  gage  board,  work  benches,  stove  and  desk.  The 
rear  half  of  the  car  contains  four  upper  and  lower  berths,  toilet 
room,  closet  and  kitchen.  The  trucks  are  of  the  four-wheel  arch 
bar  type,  with  heavy  elliptical  springs  and  extra  heavy  arch  bars. 
The  wheels  are  34  in.  in  diameter  and  have  steel  tires.  The  car 
is  lighted  by  electricity  from  an  axle  lighting  system,  as  will  be 
explained  later. 


the  main  pins.  A  mixture  of  glycerine  and  alcohol  is  used  in  the 
liquid  chambers.  These  latter  are  connected  to  the  recording 
apparatus  and  gage  board  by  J^-in.  copper  pipes.  When  the  dy- 
namometer is  not  in  use  the  arms  are  brought  to  the  center  and 
held  by  four  small  jacks  between  the  top  of  the  arms  and  the 
cylinder  casting.  The  dynamometer  is  so  designed  as  to  take  and 
record  safely  a  shock  of  1,000,000  lbs.  at  the  drawbar.        ;.     •  .• 

RECORDING    APPARATUS.  '; 

The  recording  apparatus  is  placed  just  back  of  the  dynamo-;' 
meter  and  the   following  records  may  be  made  on  tlie   chart  f 


Recording    Apparatus    in    Dynamometer    Car   Showing    the    Pens    and    Charts. 
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Floor    Plan    of    the    Santa    Fe    Dynamometer    Car. 


Sed'ion  A-A. 
Auxiiinrv    Truck;    Snnta    Fe    Dynamometer    Car. 
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tircly  of  rolled  and  flani-cfl  steel  parts  with  5^  in.  hy  16  in.  top  and 
bottom  plates,  and  two  ■'s  in.  webs  spaced  8  in.  apart.  The  end  sill 
is  a  13  in.,  32  lb.,  channel.  The  crossties  have  5  in.  by  H  in.  top 
and  bottom  plates  with  single  tianged  webs  ■}«  in.  thick.  The  posts, 
braces  and  plates  in  tlie  side  and  end  framins  are  steel  angles 
with  the  dimensions  sliown  on  the  genera!  phin.  The  carlines 
are  4  in.  I-beams  split  near  the  end,  so  as  to  form  diagonal 
bracing  at;the  plate. 
A  ^s-in.  steel  plate  covers  tlic  front 'end  of  tiie  car  for  a  height 


nVNAMOMETER. 

1  lie  dynamometer  is  of  tlie  double  diapliragm  type,  recording 
botii  drawbar  puil  and  drawbar  push.  The  lever  arms,  with  a 
ratio  of  five  to  one,  are  connected  at  one  end  to  a  filler  block 
in  the  drawbar  yoke  and  at  the  other  end  to  a  double  piston,  20 
in.  in  diameter,  whose  lieads  press  against  hlind  rubber  gaskets, 
covering  the  liquid  chambers.  The  piston  is  suspended  by  means 
of  knife  edges,  in  order  to  eliminate  all  friction.  The  bearings 
fcir  the  lever  arms  arc  small  hardened  tool  steel  pins  surrounding 
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Dynamometer  of    1.000.000   Lbs.   Capacity:   Santa    Fe   Dynamometer   Car. 


of  2  ft.  from  the  floor.  Tlie  length  over  eiid  sills  is  50  ft.,  and 
tlic  extreme  widtli  is  10  it.  The  working  end  of  the  car  is  _'5  ft. 
in  length,  and  contains  the  dynamometer,  recording  apparatus, 
switcliboarcl,  gage  lioard,  work  benclics,  stove  and  desk.  The 
rear  half  of  the  ear  contains  fnur  yppcr  and  lower  i)erths.  toilet 
room,  closet  and  kitchen.  The  trucks  are  of  the  four-wheel  arch 
bar  type,  with  heavy  elliptical  sprin'.;s  and  e?vtra  heavy  arcii  bars. 
Tile  wheels  are  34  in.  in  diameter  and  have  steel  tires.  The  car 
is  lighted  hy  electricity  from  an  axle  lighting  system,  as  will  be 
explained  later. 


the  main  pins.  A  mixture  of  glycerine  and  alcohol  i^  usvd  in  tlie 
liipiid  chambers.  1  hesc  latter  are  connected  to  the  recording 
.ijiparatus  and  gage  board  by  y^-'m.  copper  pii)cs.  When  the  dy- 
namometer is  not  in  use  the  arms  are  brought  to  the  center  and 
held  by  four  small  jacks  between  the  top  of  the  arms  and  the 
cylinder  casting.  1  he  dynamometer  is  so  designed  as  to  take  and 
record  safely  a  shock  of   1.000,000  lbs.  at  the  drawbar. 

RKCnRUI.NG    AI'P.\R\TCS. 

Tiic  recording  apparatus   is   placed  just  back  of  the  <lynamo- 

nieter   and    the    frillnwiiig    records    niav   be    made    on    the    chart: 
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Recording    Apparatus    in    Dynamometer    Car    Stiowing    the    Pens    and    Charts. 


^ 


m 
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Drawbar  pull ;  drawbar  push;  speed;  time  either  by  five  seconds 
or  half-seconds ;  position  of  mile  posts  and  stations ;  throttle  open- 
ing; reverse  lever;  boiler  pressures;  indicator  cards;  train  line 
pressure ;   brake   cylinder   pressure,   and  coal   or  oil   fired.     The 


1 

^ 

i                                                                                                      .   . 



train  of  bevel  gears,  which  run  in  oil,  by  a  universal  Joint.    This 
auxiliary  truck  may  be  raised  or  lowered  from  within  the  car. 

An  electric  motor  is  also  provided  for  driving  the  recording 
apparatus.  Three  speeds  are  provided  for  the  motor  drive  and 
three  for  the  auxiliary  truck  drive,  it  being  the  intention  to  use 
the  auxiliary  truck  drive  in  rating  work  and  general  engine  tests, 
and  the  motor  drive  in  special  air  brake  and  draft  rigging  tests. 
By  means  of  two  conveniently  located  levers  and  clutches  it  is 


Gage  Board  in   Dynamometer  Car. 

recording  apparatus  is  mounted  on  a  very  heavy  iron  base  plate 
through  which  a  driving  shaft  passes  from  the  auxiliary  truck 
below.  The  auxiliary  truck  lias  two  22-in.  wheels  with  9-in. 
plain  tires.     It  is  connected  to  the  main  driving  shaft  through  a 


The   Dynamometer. 


Switchboard  in  Dynamometer  Car. 

possible  to  quickly  change  from  one  drive  or  one  speed  to  an- 
other. The  drive  is'so  connected  that  reversal  of  direction  of  the 
car  movement  does  not  reverse  the  direction  of  chart  travel. 
The  records  are  made  on  a  chart  15  in.  wide,  which  is  drawn 
over  the  table  between  two-  gear-connected  rollers  by  friction, 
lioth  originating  roll  and  receiving  roll  are  located  at  the  back: 
of  the  machine,  and  can  be  readily  removed  or  put  in  place. 
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All  curves  are  drawn  by  pens  attached  to  hollow  .aluminum 
rods  running  at  right  angles  to  the  paper.  All  datum  line  pens 
are  connected  to  a  single  cross  bar  at  the  front,  their  records 
being  made  an  inch  in  front  of  those  made  by  the  recording  pens. 
The  pens  are  made  of  small  brass  cups  with  phosphor  bronze 
troughs  which  carry  a  thread  wick  from  the  barrel  to  the  point ; 
they  will  draw  a  line  moving  sidewise  as  well  as  forward. 

The  pressures  from  the  dynamometer  are  transmitted  to  stand- 
ard outside  spring  Crosby  indicators  on  one  side  of  the  record- 
ing table,  it  being  the  intention  to  put  in  different  weights  of  in- 
dicator springs  for  the  various  classes  of  work.  The  curve  of 
speed  is  obtained  from  a  Boyer  speed  recorder  located  in  the 
base  of  the  recording  apparatus  and  chain  driven  from  the  main 
shaft,  it  being  so  arranged  that  it  may  be  driven  at  double  its 
normal  speed  in  freight  service  and  at  normal  speed  in  pas- 
senger service,  thus  giving  a  large  offset  at  low  speeds  when 
desired.     The  time  record   is  drawn  on  one  edge  of  the  chart 


cells,  located  beneath  the  car.  These  in  turn  are  charged  by 
means  of  a  Bliss  generator,  driven  from  the  rear  truck  of  the  car. . 
The  voltage  used  throughout  is  32.  The  switchboard  is  so  ar- 
ranged with  a  series  of  multiple  jacks  that  it  is  possible  to  put 
any  voltage  on  any  magnet,  thus  making  the  whole  arrangement 
flexible  and  convenient.  The  total  weight  of  the  car  is  91,000  lbs. 
The  outside  is  finished  in  standard  Pullman  color,  and  the  in- 
terior in   French   gray.  .  ^y     ^^■■■■■'^" :■■'.'. ^y.''']i^-.)^'.'-''x":^<''-r^^':.  '■-■■. 


LUBRICATION    AND    SUPERHEATED 

STEAM 


Oil  for  use  with  superheated  steam  is  discussed  in  an  article 
in  a  recent  issue  of  Revue  Industrielle,  in  which  the  author  says 
that  the  flash  point  is  an  important  point  to  be  determined  f or  - 
such   oils.     As   a   general   thing  it  may  be  taken   that  the   flash 
point   for  oils   used   in  connection   with   saturated   steam   should 


Interior  View  of  Dynamometer  Car,  Showing  Recording  and  Other  Apparatus. 
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by  means  of  a  pen  connected  to  a  small  electric  magnet,  which  in 
turn  is  operated  from  an  electric  clock.  Records  of  one  minute, 
five  seconds,  or  one-half  second  may  be  obtained.  The  record 
of  locations  is  made  by  a  small  electric  magnet  in  connection 
with  a  push  button  running  to  the  observation  cupola.  Ihe 
cupola  is  provided  with  an  electric  searchlight  for  night  work. 

The  records  from  the  locomotive  are  also  made  by  means 
of  electric  magnets  similar  to  that  used  in  the  location  record. 
Two  pens  connected  to  standard  Crosby  indicators  on  the  side 
of  the  table  give  a  continuous  curve  of  air  pressure  in  the  train 
line  and  in  the  brake  cylinder,  or  if  desired,  in  the  auxiliary  or 
supplementary  reservoirs. 

The  gage  board  contains  the  following  apparatus :  One  stand- 
ard cloijk ;  one  Haushalter  speed  recorder,  driven  from  the  main 
truck ;  four  air  recording  gages  ;  four  standard  air  gages  ;  one  gage 
for  the  dynamometer  showing  drawbar  pull,  two  electric  counters. 

ELECTRICAL   EQUIPMENT^ 
Electricity  for  the  lighting  of  the  car  and  the  operation  of  all 
magnets  and  motors  is  obtained  from  a  set  of  16  storage  battery 


be  at  least  20  per  cent,  above,  and  in  tie  case  of  superheated 
steam  at  least  50  per  cent,  above,  the  temperature  of  the  steam. 
For  a  number  of  years  compounded  oils  have  been  used  for  this 
purpose.  Tiiat  is  to  say,  oils  to  which  about  5  per  cent,  of  animal 
oil  has  been  added.  The  use  of  this  addition  is  of  doubtful 
advantage,  and  in  any  event,  the  percentage  used  should  not  be 
more  than  5,  because  of  the  corrosion  that  is  apt  to  be  set  up 
by  the  liberation  of  the  acids.  While  the  flash  point  may  be 
taken  in  an  open  vessel,  the  use  of  the  closed  Pensky- Martens 
apparatus  is  recommended  as  preferable. 

The  acidity  should  not  exceed  an  average  of  0.3  per  cent.,  cal-  •;, 
culatcd  in  sulphuric  acid,  for  clear  oils,  and  .15  per  cent,  for  the 
dark  oils.  A  .practical  test  for  the  oil  is  suggested  as  follows: 
Let  a  few  drops  fall  on  the  surface  cf  a  carefully  polished  plate 
of  copper  or  brass,  and  set  the  plate  aside  for  about  eight  days,  ; 
taking  the  precaution  to  shield  it  from  dust.  If,  at  the  end  of 
that  time,  the  oil  takes  on  a  clear  green  color,  or  distinctly  shows 
a  clear  green  precipitate,  the  conclusion  may  be  safely  reached 
that  there  is  acid  present  in  the  oil  and  that  it  should  be  reiected.. 


^U'"'^     '^•Zyt'','''l^  '* '.■Tj'*^;^.. 
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Drawbar  pull ;  drawbar  push ;  speed  :  time  either  by  five  seconds 
or  half-seconds;  position  of  mile  posts  and  stations;  throttle  open- 
ing ;  reverse  lever ;  boiler  pressures ;  indicator  cards ;  train  line 
prcssurr;    brake    i\\!in(icr    iircssurc,   and   coal    or   oil    fired.     The 


Gage   Board   in    Dynamometer  Car.      ■ 

recording  apj^JiraUis  is  mouiitid  r>ii  a  vi  r\  lie.ivy  iruii  ba>e  plate 
through  which  a  driving  sh.tlt  pas-es  iri'iii  the  auxiliary  truck 
below.  The  auxiliary  truck  lias  twn  JJ-iu.  wluels  with  *>-in. 
plain  tires.      It   i<  i-ntintM-tcil   !■■  flu-  uinin   ilriviii'j    ^'Kii't   il!r.,nvli    , 


;V  ■  ::: 


train  of  bevel  gears,  which  run  in  oil.  by  a  universal  joint.    This 
auxiliary  truck  may  be  raised  or  lowered  from  witliin  the  car. 

.\n  electric  nuitor  i'i  also  provided  for  driving  the  recording 
apparatus.  Three  speeds  arc  provided  for  the  motor  drive  and 
three  for  the  auxiliary  truck  drive,  it  being  the  intention  to  use 
llic  auxiliary  truck  drive  in  rating  work  and  general  engine  tests, 
and  the  motor  drive  in  special  air  brake  and  draft  rigging  tests. 
I'.v  means  of  two  couvenientlv  located  levers  .'lud  clutches   it  is 


The    Dynamometer. 


Switcfiboard   in   Dynamometer  Car. 

possible  to  quickly  cliange  from  one  drive  or  one  speed  to  an- 
other. The  drive  is  so  connected  that  reversal  of  direction  of  the 
car  movement  docs  not  reverse  the  direction  of  chart  travel. 
The  records  are  made  on  a  cliart  15  in.  wide,  which  is  drawn 
o\er  the  talib-  between  two  gear-connected  rollers  by  friction. 
I  loth  originating  r.  dl  and  receiving  roll  ;n"c  located  at  the  back. 
of  \hv  machine,  and  cm  In    ri;i'lil\    removed  <•!■  ]uu  in  place. 


-..Tt<j;-,ti»--,    -.        V 
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All  curves  arc  drawn  In-  jkmis  altaclicd  to  lioUuw  alumimini 
rods  running  at  riglit  angks  to  tlic  paper.  All  datum  line  pens 
are  connected  to  a  single  cross  l)ar  at  the  front,  their  records 
being  made  an  inch  in  front  of  tliose  made  liy  the  recording  pens. 
The  pens  are  made  of  small  brass  cups  with  phosphor  bronze 
troughs  whicli  carry  a  tliread  wick  from  the  l)arrcl  to  the  point; 
tiicy  will  draw  a  line  moving  sidewise  as  well  as  forward. 

.  The  pressures-  from  the  dynamonuter  are  transmitted  to  stanrl- 
ard  outside  spring  Crosby  indicators  on  one  side  of  the  record- 
ing table,  it  being  the  intention  to  put  in  differciit  weights  of  in- 
dicator springs  for  the  various  classes  of  work.  The  curve  of 
speed  is  (jbtaincd  from  a  Boyer  s[»eed  recorder  locate<l  in  llie 
base  of  the  recording  apparatus  and  chain  driven  from  the  main 
bhaft,  it  being  so  arranged  that  it  may  lie  driven  at  double  its 
normal  speed  in  freight  service  and  at  normal  speed  in  pas- 
senger service,  thus  giving  a  large  offset  at  low  sjiccds  wiien 
desired.     The  time  record   is   drawn  <in   one   e<lgc  of  tlie  ciiart 


cells,  located  beneath  the  car.  These  iii  turn  are  charged  by 
means  of  a  Bliss  generator,  driven  from  the  rear  truck  of  the  car. 
The  voltage  used  throughout  is  32.  The  switchlx)ard  is  so  ar- 
r;*igcd  with  a  series  of  multiple  jacks  that  it  is  possible  to  put 
at|\'  voltage  on  any  magnet,  thus  making  the  whole  arrangement 
llexible  and  convenient.  The  total  weight  of  the  car  is  91.000  lbs. 
The  outside  is  tinrshed  in  standard  Pullman  color,  and  the  in- 
terior  in   Krcnch   gray.  •     ■   /  ;  * 

lA  BRICATION     AM)    SIPFRHHATBD 

STKAM 

Oil  for  use  witli  fUperlKMied  steam  is  •UsA-'nsstd  in  »n  article 
A|i  a  recent  issue  of  AV;  )/r  I nihislricllc.  in  whioli  the  author  sayS 
tliat  tlie  llasli  point  i>  an  intponani  point  to  be  tletcrniined  for. 
such  <iiis.  As  ii  general  tliinL;  it  may  be  taken  that  tlH-  ilash 
point    for  oils   iised    in   conneciion    with    sjiturattd    stca<ii«  shonld 


Interior  View  of  Dynamometer  Car,  Showing  Recording  and  Other  Apparatus. 


by  means  of  a  pen  connected  to  a  sm.dl  electric  magnet,  which  in 
turn  is  operated  from  an  electric  clock.  Records  of  one  minute, 
five  seconds,  or  one-half  second  may  be  obtained.  The  record 
of  locations  is  made  by  a  small  electric  magnet  in  connection 
with    a    iiusb    button    running    to    tln;^  observation    cupohi.      '1  he 


Ik-  at  least  20  Iter  cent,  idiove.  and  in  -fhe  case  of  svi]terheated 
steam  at  leaM  50  i)er  cent,  above,  the  temperature  of  the  steaiw. 
I'ltr  a  number  of  years  comi>ounded  oils  have  been  UH'i]  for  this 
imriio^f.  That  i>  to  >.-iy.  oils  t,,  wbien  about  5  per  cent,;of  animal 
oil    lia>    been    added.      '1  be    ii-e    of    this    addition    is    of   doubtful 


cupola   is   provideil   with   an   electric  searchlight   for  night   work.  advantage,  .uk]  ni  .-tii}   evnn.  tlfe  prrcmt.-ige  used^  should  ii- t  be 

the    record^    from    tlie    locomotive    are   also   made   by   means  more  than  .^  liecause  of  tlie  c^-rtMsion   that  is  apt  to-be  s«.r  up 

of  electric   magnet-   siuiilar  to  that   used   in  tlie  location   record.  by   the   lilK-ratioii   of   the   •'"^"i'l;^  While   the  tiash    ]»oint   ma\    Ik: 

Two   pens  connected   to   standard   Crosby   indicators  on  the  side  taken   in  an  opeii   \e>sel.  tlu    use  of  the  c1osv«l    rcnsky-M.-irtens 

of  the  t.-ible  give  a  c  ntinu'Us  curve  of  air  pressure  iti  the  train  .-ipparaius  i-  r.vommemled  as  preferable. 


line  and   in  the  lir.dse  cylinder,  or  if  desire<l.  in  tlie  auxili.'iry  or 
supplement:ir\    reserx  i  lirs. 

The  gage  board  contains  the  following  apparatus:  One  stan<l- 
ard  clock;  one  llaush;dter  S])eed  recorder,  driven  frtMu  the  main 
truck;  f(.ur  .-tir  rec(  rdinu  gages  ;  four  standard  itir  gages;  one  gage 
for  the  <l\iianiouieter  showing  dr.'iwbar  pidl.  two  electric  counters. 

EI-ECTRIC.\I.    EOUIl'.ME.NT. 


Ibe  aci<Iit>  should  n.  .1  ixk-tid  an  average  of  0.3  per  cvni..  \:i\- 
culalvd  in  sulphuric  aci.l.  tor  char  oils,  and  AF  per  cetn.  for  the 
dark  oils.  A  |)ractic:d  test  for  the  <  il  i<  sngge<te<l  as  follows: 
l.el  ,-i  few  drcfps  fall  on  tlu-  stn-f.-iee  •  f  ;i  carvfully  polished  plate 
of  copper  or  brass,  and  si-i  t'le  pl.ii>-  asiile  tor  about  .eight  «k(ys, 
taking  the  precaution  to  shield  it  from  dust.  If.  at  the  encl  of 
that  time,  tile  oil  t.aVes  ..n  .-i  clear  g recti  Color.'. tr  «listinctly  shows 
Electricity  for  the  lighting  of  the  car  and  the  operation  of  all  a  clear  green  precipitate,  the  cmclusf- n  may  be  safely  re.iched 
magnets  and  motors  is  obtained  from  a  set  of  16  storage  battery      that  there  is  acid  prl-eiit  in  tlu-  oil  and  that  it  should  be  reuHtcd. 
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SHOP  KINKS 


!.   • 


.  BY  C.  J.  DRURY, 

Master  Mechanic.  Eastern  Railway  oi  New  Mexico,  Amarillo,  Tex. 

.;•;';./    V-       ■  r'v   !^   FLUE    SWEDGING    MACHINE. 

The  flue  swedging  machine  shown  in  Fig.  1  is  made  from  an 
old  brake  cylinder  with  two  1J4  i"-  holes  drilled  in  its  sides  5^^ 


To  Air 
Svpp/y 


■I'iHote 


Guide  Pins 


Fig.   1 — Flue  Swedging   Machine. 

in.  below  the  top.    The  cylinder  is  fastened  to  a  post  as  shown, 
and  has  a  die  fitted  on  the  end  of  the  piston  rod.     This  die  has 


'■  '    ■  Fig.   4 — End    View   of    Bolt   Centering    IN^achine.  ' 

guide  pins  which  fit  in  holes  in  the  bottom  die,  thus  keeping  the 
dies  in  alignment.  Air  enters  at  the  top  of  the  cylinder  and  the 
supply  is  controlled  by  a  foot  lever  which  operates  a  valve.  The 
machine  will  operate  continuously  while  the  air  valve  remains 
open,  for,  after  the  piston  passes  the  exhaust  holes,  the  pressure 


Fig.  2 — Delivery  Track   Between   Engine  House  and   Machine  Shop. 

on  it  is  relieved  and  the  piston  is  forced  back  by  the  compressed 
spring.     The  machine  can  he  made  from  scrap  material  for  $5. 


:     ;,      :     ..;  .  ;:  ENGINE    HOUSE  TRUCKING    SYSTEM.    .•«.;.•■,;:,;  ^  ;.    ; 

The  arrangement  for  carting  the  engine  parts  to  be  repaired 
from  the  engine  house  to  the  shops  is  shown  in  Figs.  2  and  3. 
A  24-in.  gage  track  runs  from  a  platform  just  inside  the  engine 
house  door  to  the  blacksmith  and  machine  shops.  The  truck 
shown  in  Fig.  3  is  used  on  this  track.     It  has  a  platform  4  ft. 
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Fig.    3 — Car    Used    for    (Handling    Material    Between    Engine    House 

and   Shops. 

wide  by  6  ft.  long,  the  top  of  which  is  only  5^4  in.  above  the 
rail,  making  it  convenient  for  loading  heavy  material.  The  truck 
has  a  wheel  base  of  7  ft.  11  in.  with  20-in.  wheels,  and  the  frame 
consists  of  two  1J4  i"-  x  3  in.  iron  bars  connecting  thfe  two  axles. 
.\  handle  of  154  in.  round  iron  is  used  to  push  the  truck. 


Fi^krNoeCenhrlhll 
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Fig.   4 — Bolt   Centering    Machine. 


BOLT   CENTERING    MACHINE. 


In  small  shops  that  have  no  up-to-date  machine  for  centering 
bolts,  the  device  shown  in  Fig.  4  can  be  made  and  will  give  very 
satisfactory  results.  It  consists  of  an  old  bell  yoke  fastened  to 
a  rail  3^  ft.  long,  a  transverse  table  for  the  chuck  being  at- 
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cached  at  the  other  end. '  The  bell  yoke  is  bolted  to  the.  rail  by  a 
li4-in-  holt  and  has  a  one  inch  spindle  extending  through  the 
holes  in  the  arms.  This  spindle  has  a  3  in.  pulley  fixed  in  the 
middle,  and  is  given  longitudinal  motion  by  the  system  of  levers 
shown,  the  drill  being  fitted  in  the  end  of  the  spindle  as  in- 
<iicated  in  the  rllustration.  The  chucking  table  is  made  of  a  block 
4  in.  wide  which  is  fastened  across  the  end  of  the  rail  by  four 
bolts.  This  block  has  slots  which  guide  the  two  jaws  that  slide 
on  its  top.  These  ja>vs  operate  on  a  lead  screw  having  right 
and  left-hand  square  threads,  which  keeps  them  always  at  the 
same  distance  each  side  of  the  center.  They  are  operated  by  a 
hand   wheel,   as   shown.     This  arrangement   can   be  easily   made 


Fia-  5 — Pneumatic  Drive  for  Tooi  Room.  ,  ;C 

from  scrap  material  at  a  cost  of  $10,  and  will  serve  its  purpose 
almost  as  well  as  any  other  bolt-centeringinachine.      ...       <    .  ,. 

PNEUM-KTIC   DRIVE    FOR    TOOL   ROO.M.  ■'•;'';■ 

IiT  many  shops  the  tool  room  is  in  such  a  location,  especially 
at  small  plants,  that  it  is  inconvenient  to  reach  it  with  the  line 


POWERFUL  PACIFIC  TYPE  LOCOMOTIVE 


A  theoretical  tractive  effort  1,000  lbs.  greater  at  50  miles  per 
hour  than  the  average  at  that  speed  for  other  locomotives  of  the 
same  type  and  of  approximately  the  same  weight,  is  a  feature 
worthy  of  particular  notice.  This  combined,  with  an  ample 
boiler  capacity  to  deliver- its  calculated  cylinder  power  at  that 
speed  makes  the  design  of  the  Pacific  type  locomotive  built  ^by 
the  American  Locomotive  Company  for  the  Frisco  Lines  deserv- 
ing of  careful  study.  A  comparison  of  the  tractive  effort  at 
various  speeds,  from  starting  up  to  50  miles  per  hour,  of  this 
locomotive  and  the  average  of  five  other  representative  Pacific 
t\pe  locomotives  of  recent  construction  and  about  the  same  total 
weight  is  given  in  the  following  table : 


Tlieoretical  tractive  efforts. 

(A.  L.  Co.'s  formulae.) 
. A 1 


Speed, 
M.  P.  H. 


St.  Louis 

and 

San  Francisco. 

Starting 40,800 

30 24,760 

35 _n,210 

;.:-:-;40... 18,560 

jA    45.™,..... 16,440 

■5w.  •.••>■.■•.•.  ^".    »4^ptt^ ' 


Average  of  5   Pacifies 
of  approximately 
same  weight. 
34,140 
22,670     • 
19,540       :   C' 
17,110      •     ■ 
15,200     -'r 
13,650 


Difference   in    tractive 

effort  in   favor 

of   Frisco. 


Pounds. 
6,660 
2,090 
1,660 
1,450 
1,240 
1,010 


Per  Cent. 
19.5 
9.2 
8.6 
8.4 
8.1" 

r.4 


Tfiese  hwctive  efforts  are  calculated  in  accordance  with  the 
adopted  practice  of  the  builders  which  employs  speed  factors 
based  on  the  piston  speed  corresponding  to  the  speed  in  miles 
l>er  hour.  The  average  weight  of  the  five  locomoti\c3  Ja  255,500 
lbs.,  as  compared  with  260,500  lbs.  for  the  Frisco.  The  lightest 
weighed  9,000  lbs.  less  than  the  Frisco,  and  the  heaviest  1.500  lbs. 


'   ■  .  S;  ■ 
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shaft  from  the  shop  engine.  Such  is  the  case  in  our  shop,  and 
it  was  found  necessary  to  rig  up  an  air  motor  drive,  as  shown 
in  Fig.  5.  The  motor  was  boxed  in  so  as  to  muffle  the  noise  and 
keep  out  the  dust.  It  will  be  noticed  that  it  drives  two  einery 
wjieels.  The  motor  and  the  einery  wheel  stands  were  installed 
at  a  cost  of  about  $15  and  the  arrangement  adds  greatly  to  the 
efiicienc}'  of  the  tool  room. 


Coin-  OpER.vTEn  SpeA  Indicator. — There  has  been  designed  in 
l.ngland  an  arrangement  whereby  a  passenger  on  the  train  who 
is  curious  concerning  the  speed  at  which  he  is  riding  can,  by 
inserting  a  coin  and  pressing  a  button,  have  his  curiosity 
gratified.  This  idea  was  conceived  by  H.  Weymouth  Prance  and 
consists  of  a  speed  indicator  belted  to  the  axle  through  the 
medium  of  a  clutch.  Normally  the  speed  indicator  is  out  of 
action,  but  when  a  coin  is  inserted  in  the  machine,  it  releases 
a  latch  and  permits  the  clutch  to  be  engaged  when  the  button 
is  pressed.  In  this  way  the  indicator  is  started  througli  the 
medium  of  the  belt,  there  being  an  automatic  arrangement  for 
taking  up  the  slack  and  preventing  slipping,  and  the  speed  of  the 
train  is  shown  on  a  dial  in  the  car.  When  the  button  is  released 
a  spring  disengages  the  clutch  and  it  is  locked  in  this  position 
by  the  latch,  requiring  the  weight  of  a  coin  to  again  release  it. 


more.     Of  the  five,  three  use  superheated  steam.     The  tractive.^    .'.'., 
efforts  given   may  therefore  be  considered   conservative,   as   the   -:•.  ^.  : 
speed  factors  used  apply  particularly  to  locomotives  using  satu-  -.'^  . /' 
rated   steam.      From   recent   tests   they   appear  to    be   somewhat  >■.'.> 
low  for  locomotives  equipped  with   fire  tube  superheaters.      '^     '    :V      . 

With  its  69-in.  drivers,  the  Frisco  locomotives  would  not  seent   -  >  A . :' 
to  be  particularly  well  adapted  to  some  classes  of  modern   fast  ^      f  ^ 
passenger  service  in  which  speeds  of  60  miles  an  hour  and  over  ;..;;•' 
obtain,  but  within  the  range  of  speeds  covered  in  the  table  the  i..    . 
comparison   indicates   a   well   balanced   design,   carefully   worked  •  •  ^  :i 
out.     With  its  large  tractive  effort  at  speeds  of  40  and  45  miles  ,  /■    : 
per  hour  it  would  seem  to  be  also  well  adapted  to  fast  freight      ■  " ' 
service  on  moderate  grades.  '      r 

Twenty  of  these  engines  have  recently  been  delivered  by  the   ,  ■;■ '  . 
builders  to  the  St.   Louis  &  San  Franci.sco,  being  built  entirely    '   r  : 
to   the   railway  company's   specifications.     There  are  included   a  •:^     ?.: 
number  of  new  features  first  introduced  into  locomotive  practice    -    :;t  i' 
in    this    country    by    the    American    Locomotive    Company,    and  "-■•;" ;.■ 
which  are  hemg  quite  extensively  adopted  and  specified  by  the  ^.  ;;••■';; 
various  roads  throughout  the  country.     Among  these  will  be  no-     ";;^^-i 
ticed  the   outside   steam   pipes,   the   self-centering  guide   for   the      .;  ••■.:'.' 
valve  stem  And  the  outside  bearing  radial  truck  with  floating  yoke     .^^^^ 
spring  guide  and  universal  flexible  spring  supports.       -.,  ■;l'-:--:-'\''-'-'^'.^ 


■":"  ,*v^j^  ■      •  ™ 'f>^^ 
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'  BV  C.  J.  DKLK^. 

Master   Mechanic.    l-!asiciii    Kallnay  <>(   Ni-w    Mt«ic<i.   Aniarillo.    lev. 

':'.     ■       .  ILIK    >\VKlir,).\G    M  At  HINK. 

•  The  rtiK-  swctlginc  niachim;  shown  in   I'ii^-.  1  is  niaik-  i'r>>ni  an 
dill  !>ral-u-    ■ylin'li.r  uitli  t\\"   1';'   in.  Iinles  (irilk'd   in   its  sidi's  5'; 


■I4  f^o'e 


Gc'de  P'ni 


Fig.    1 — Flue  Swedging    Machine. 

in.  ItcI'.'W  the  t'>p.     TIiu  cxlindcr  is  fasttnt'il  t"  a  ]h,»i  a-  >!i"\vn. 
anil  h.i-  a' 'ii(.-  :":ttv<1  •!!  iIk-  cii'l  nf  tltc  i)i>t"ii   V'A.     Tlii-  ijic  lias 


\ 


■xx'-m'ii 
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Fig.   4 — End    View    of    Bolt   Centering    Machine. 

;4uifi<-  i>i:i>  '.vliicli  lit  in  linU-?  in  tlie  In-tt.ini  dio,  tlui->  krcpiiiL;  ilu- 
(lu-»  in  aliunnicnt.  Air  ciiIits  at  liu'  t";i  mi  ihc  i-ylimlrr  and  tlu- 
sn|t|>Iy  i-  C'Mitptllc'i  I'V  a  f."a  !c'V(.r  wliich  i.i>orati-s  a  \alvi.  I  lu' 
nia.JiiiK-  win.  .iiKTaty  C''ntinn' 'U.'ily  while  tlu'  ajj'  valve  reniain> 
'.|n-n.  f.ir.  afKT  thv..|'i>t"n  pas-ses  the  cxlian^i  IviIls.  \W  \wy--\Wi 


Fig.   2 — Deiiver-y    Tr.ick    Between    Engine   House   and    Machine   Shop. 

on  il  i.s  relieveil  and  the  i)i>l"n  i>.  forced  hack  hy  the  C' impressed 
.<iprini;      T'l.e  ;ii.-tchiiK    can   In-   made    iVum   scraji   material   for  $.^. 


K.\';i.\K    Hot  .-K   TRia  KINC    .sV>rKM. 

The  arran.:.;etnent  for  cartin;;  tiie  en.uine  parts  to  lie  repaired, 
from  the  eniiine  liou-e  to  the  sho]is  is  >hown  in  I'ins-  -  ^'H'l  -v 
A  24-iii  i^aue  track  runs  from  a  platform  just  inside  the  engint 
house  door  to  tho  hlacksmith  and  machine  >liops.  I'he  truck 
shown    in    hiy.   .^   is   used   on   thi^   track.      It   has  a   platform   4   ft 


^: 


I 
I 
I 


-6-0- 


I 


^ 


-7//-'- 


i:ti 


^ 


lk"'3''       i'BoikrPhM  2" Plank 


Fig.    3 — Car    Used    for    Handling     Material    Between     Engine    House 

and    Shops. 

wide  1a  <>  ft.  loni:.  th.e  toji  of  which  is  only  5''4  in.  altove  the 
rail,  inakinsi  it  convenient  for  loadin.u  heavy  material.  The  truck 
has  a  wheel  hasc  of  7  ft.  11  in.  with  2()-in.  wluels.  and  the  franii 
consists  of  two  1'  I  in.  x  3  in.  imn  hars  ciinnectin.u;  the  two  axle- 
.\  handle  of  I't  in.  round  iron  is  used  to  inish  the  truck. 


Fti-  A>r  No.  e  CenferDrilA 


Y-S- 


Fig.    4 — Bolt    Centering    Machine. 


I!iil-T    (  KXTKSI.Vr.    .\I.\CHIXK. 


In  Muall  >hops  tliat  have  no  np-to-d.ile  m.achine  for  centering 
holts,  the  device  shown  in  l-i«.  4  can  he  made  ami  will  i^ive  a  er.v 
satisfactory  results.  It  consists  of  an  old  bell  yoke  fastened  to 
a   rail  2>\'^   ft.   long,  a  transverse   table   for  the  chuck  being  at- 


V  .  ■. 
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olK-<i  ;it  the  ■>tlHT  fiKl.     The  hell  yoke  is  liulted  Im  tlu-  rail  l)v  a 

i-in.    liolt    and    ha?   a    mu-   inch   siniuUe   oxteiKlinii    through    the 

.■>k->  in   the  arm>.      Iliis  spindle  has  a  .^  in.  pulley  lixed  in  tlie 

Middle,  and  is  siven  Icmgitudiual  niotit.n  by  the  syst<,ni  nf  levers 

hnwn.    tile    drill    lieing    fitted    in    the   end    <it    the    >pindle   as    in- 

.loated  in  the  illustraliun.     Tlie  clnickint;  table  is  made  <it  a  hl<iek 

:  in.  wide  which  is  fastened  acmss  the  end  <>t  the  rail  by   f. mr 

iit>.      This  idock  has  sluts  which  guide  the  twn  jaws  that   slide 

II    its   ti>p.      Tiiese   jaws   operate   <in   a    lead   screw    having    riuht 

.iid   left-hand    s<|iiare   threads,  which   keejis   them   alwavs  at    the 

-ante  distance  each   side  <>i  the  center.      I  hey   are  ..pirated   bv  a 

Ii.md    wheel.    ;i<    ^howii.      This   arrangement    can    be   easilv    made 


POWERFUL  PACIFIC  TYPE  LOGOMOTIX  E 


Fig.  5 — Pneumatic  Drive  for  Tool  Room. 


ir'iui   <cr,ii)  material  .tt   a  c<'st   nf  SIO.  and  will   >er\e  it<  puriii.<e 
.ihiiiist  as  well  a>  any  nth.r  b<>lt-centering  m.achiiie. 

PNKIM  ATie    |)KI\K    ]  i  )U    Tixil.    KdoXl, 

In  many  shnjis  the  t'ml  room  is  in  such  a  location,  esjiecially 
It    small   plant<.   th.it   it- is  inconvenient  to  reach   it   with   the  line 


.\  tlieoreticd  tractive  etl'ort  l.CRX)  lbs.  greater  at  50  miles  per 
liiUir  than  the  average  at  that  sjieed  for  other  i*>coiiiotiv€s  of  the 
same  type  and  of  appro.xiniately  the  same  weight,  is  a  feature 
worthy  of  i)articular  notice.  This  combined,  with  an  ample 
boiler  eapacitv  to  deliver  its  cdciilated  cvlinder  power  at  that 
■"Peed  makes  the  design  of  the  I'aci lie  type  l<H."oniotive  built  hy 
the  American  Locomotive  Company  for  tlie  hVisco  Lines  deserv- 
ing of  careful  study.  .\  comi>arison  of  the  tractive  et'fort  at 
vari<nis  speeds,  train  starting  up  \o  5()  miles  per  hour,  of  this 
locomotive  and  the  average  of  live  other  representative  racilic 
t\](e  locomotives  of  reeent  Construction  ;ind  .iliout  the  same  total 
weight    is   given   hi   the  _  follow  iug   table: 


Thi.-iiroti<':i!  tractive  x't'{<irts.- 
( .\.   I..   (■.>."n   fornnrU-.l         . 


Spffil, 
-M.  V.  II. 


St.  l.iiuis 
.-111(1 
San  l"r;im-iMii 
,.»      4ii.sim 
...      -M.r<.ii 
...      .'I. Jill 

1S.5(,(I 

1(1.440 

.       14.(i60 


.VvirjiKC  i>t   .=<   I'acitic- 

of    ;iii|irn\ini;itvb 

»;iiiie   weight. 

.^4.140     ■        -',. 

]''.540 
17.110 

i.^.jiio    ■  • 


I ♦) tVeioiii'i-    ill    t r.ict ive 
ofl'urt   in   t;i\o:     ^' , 
<>1    l-"n«c.'*. 


I'ouud> 
(•■bbfi 
_',UV(i 
J.6(>i> 
1.4.^" 
1.J4II 
l,«)Ilt 


IVl  tent. 

1').? 

,<.4 
.s.l 

r.4 


These    tractive 
.idopted    ])rac.tice 


ert<iris  .ire  calculated  hi  aceonlance  with  the 
of  the  biiibler-  which  employs  spec<l  factor? 
b;ise<l  on  the  pist<in  <peed  c<'rre-[»onding  to  the  siieed.  in  miles 
per  hour.  The  average  weight  of  tin-  Tnc  loe-iitnotive^  is  J.^.^.5((0 
lbs.,  as  conijiared  with  2fiD.,^(.X)  lbs.  for  the  J-'riseo.  'jhe  lightest 
wrii^lud  '>.(KM)  lbs    Ie'-<  ihaii  ibe  I'risco.  .md  the  heaviest   1..^<III  lb-. 
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-hall  .I'roir.  tlu-  sh'  p  engine.  Such  is  the  cisi'  in  our  •-])"]).  ;ind 
M  \\;is  fouu'l  nece.>>ar\  lo  rig  up  .m  air  mot.tr  drive,  as  siiouii 
Ml  I'iy.  .-.  'Ml.-  ii;ot'  r  \\;i<  lio\i.-(l  in  >o  .-i-  i..  muttle  the  uoi>e  and 
keip  otu  UK-  du-l.  It  will  be  noticed  that  it  drives  tw"  eiiu-Vy 
AJieeN.  rile  mot..r  .md  the  eiiury  wheel  st,ind<  were  installed 
:it  a  Cost  ..f  .about  Sl.^  .'ind  tlie  arrangement  .■idd>  urealK  lo  tlu' 
etiiciencv  of  the  to(.l   room. 


I'oiv  <  ti'Kk  \Ti:i>  ."^I'KKii  I  Mill  \ToK.-  There  ha^  been  de-igne<l  in 
I  ngland  .in  .■irrangeuuiit  whereby  a  |(a<senger  on  the  train  who 
i>  curioti..  .•■inceniiiig  the  >peed  ,it  which  he  is  riding  can.  by. 
Mi^erliiiL;  .a  coju  .-md  pressing  a  button,  have  his  curiosity 
uiratilied.  This  idea  w;is  conceived  b\  II.  W'exmouih  I'rance  and 
cousi-is  i.f  ;i  sjieeil  indicator  belted  to  the  ;i\le  through  the 
n;edijim  of  a  clutch.  .\oiiii;illy  tlu-  sjieed  indicator  i-  out  of 
action,  br.t  when  ,-i  coin  is-  in-erhd  in  the  m.ichine,  ii  reh-.-ises. 
a  latcli  .iiid  i)ermil>  the  clutch  to  be  mgaged  when  the  Inittoii 
i-  pri-ssii':  III  this  way  the  indicator  is  started  through  the 
medium  of  iju-  belt,  there  being  an  aiUoiii.-itic  arr.-mgenieiU  for 
taking  up  tlu-  slack  and  preventing  sHpping.  and  the  speed  of  the 
train  is  shown  on  ;i  dial  in  the  car.  When  the  bntlou  is  released 
a  spring  di.--engai'es  the  clutch  and  it  is  locked  in  this  position 
by  the  lat.h.  rei|nirinu  tlie  weight   of  a  coin  to  acain  rele.i>e  it. 


more.  C)t  the  ti\e.  iliree  n-e  suiierheated  >team.  1  he  tractive 
efforts  given  may  therefore  Ih?  consitlered  ct»nserv.itive.  as  the 
speed  faet<:'rs  n.sed  apply  icirticularly  to  locomotives  using  satii- 
rated  steam.  From  recent  tests  t1u-y  appi-ar  to  he  .souiewhat 
low  for   locomotives   equipped    with    lire   tube   superheaters. 

\\ith  its  W  hi. drivers,  the  irisco  locomotives  would  not  seem 
to  be  p.-jriicularly  well  adapted  to  sonie  classes  of  modern  fast 
passenger  sexvive  hiwhich  speetl.*  of  <i)  miles  an  hour  and  over 
obtain,  hm  within  the  range  of  >pei^l.scovervd  in  the  tahle  tlie- 
coniparisoii  indi.ates  a  well  bal.meed  design,  carefully  w.-rked 
out.  With  its  large  tractive  et'fort  at  siieeds  of  40  and  4.s  miles 
per  hour  it  would  seem  to  be  also  well  adaiHed  to  f:i>i  freight 
-i-r\  ice  on   niodvr.-itt-  gr.iile-i. 

Iweiitv  of  ilivse  engines  have  recently  been  .lelivere<l  hv  the 
builders  to  the  St.  Louis  ^>t  .<an  l-r.-mci-co.  lu-ing  huilt  entirely 
X"  the  railw.tv  com]..-inys  specilications.  There  are  included  a 
immlier  .if  new  features  first  intr.iduce.l  int.>  1.. cm. .live  practice 
in  this  c.iumrv  .  by  the  .XiiH-rican  L.-coniotive  Company,  and 
which  .ire  being  .piite  extensively  a<lnpted  an.l  specified  by  the 
various  ro.uis  throughout  the  country.  .\ni..ng  these  will  be  n.>- 
ticed  the  outside,  steam  piiies.  the  self-centering  guide  for  the 
v.-dve  stem  an.I  the  outsi<le  bearing  ra-Hal  truck  with  lloating.  v..ke 
spring  guide  and  universal  llexible  sjiring  <up]i.Mts.  ' 
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The  boiler  is  of  the  extended  wagon  top  type  with  a  minimum 
diameter  of  755^  in.,  and  a  maximum,  diameter  of  85 J^  in.  It 
provides  a  total  heating  surface  of  3,676  sq.  ft,  with  a  super- 
heating surface  of  758.6  sq.  ft.  Assuming  that  the  locomotive 
will  deliver  a  tractive  effort  of  14,660  lbs.  at  50  miles  per  hour, 
as  shown  in  the  above  table,  this  would  be  equivalent  to  an  in- 
dicated horse  power  of  1,950.  At  a  rate  of  steam  consumption 
of  21.6  lbs.  per  indicated  horse  power  per  hour,  a  conservative 
average  figure  for  a  superheater  engine,  even  when  not  worked 
to  its  capacity,  and  including  steam  used  in  cylinders  and  air 
pumps  and  losses  through  safety  valves,  this  would  mean  a  wa- 
ter evaporation  of  42,206  lbs.,  or  11.4  lbs.  per  sq.  ft.  of  heating 
surface  per  hour.  Except  with  a  poor  grade  of  coal,  the  boiler 
should  be  able  to  maintain  this  rate  of  evaporation  at  175  lbs. 
boiler  pressure  without  the  least  difficulty.  Assuming  a  fuel  con- 
sumption of  3%  lbs.  per  indicated  horse  power  per  hour,  the  rate 
of  combustion  required  to  maintain  the  above  capacity  would 
be  122  lbs.  of  coal  per  sq.  ft.  of  grate  area  per  hour. 

The  general  dimensions,  weights  and  ratios  are  given  in  the 
following  table :  >■'     ;'  " 

.-.      ■'.'■•■  ■.,.'..:■'..■-       General  Data.         .     .j    \'.  .■•'.' U'  '  .'- 

Gage    .............  ..;.',.. ...(.... ..i...4   ft.   S'A   in. 

Service    ^N^ > .  Passenger 

Fuel    r^s'. -  Bit.  coal 

Tractive    effort 40,800  lbs. 

Weight  in  working  order 260,500  lbs. 

Weight  on  drivers 1 58,000  lbs. 

Weight   of   engine  and   tender   in    working  order 421,700  lbs. 

Wheel   base,    driving .'...12  ft.  6  in. 

Wheel    base,    total 33  ft.   1  in. 

Wheel  base,  engine  and  tender. .64  ft.  9  in. 

■■"'■■■■..'-"'''■.  V-','-   ■.■■■■  ■/^■■-'r'-r.:[''    Ratios.     '■'■■:,■'■■_■ '^,:  ' 'y'\  :'■''' .-^r     :::'...■ 

Weight  on  drivers   4-  tractive  effort 3.87 

Total   weight    -r-    tractive   effort 6.40 

Tractive   effort    X    diam.    drivers    -h  heating  surface* 585.00 

Total  heating  surface*   -f-   grate  area 94.60 

Firebox   heating  surface    —    total    heating  surface*,   per   cent 4.23 

Weight  on  drivers  -t-  total  heating  surface* 32.70 

Total   weight   -4-   total   heating  surface* 54.10 

Volume  both  cylinders,  cu.   ft 1 7.30 

Total  heating  surface*   -H  vol.  cylinders 279.00 

Grate  area   —■   vol.   cylinders ■., 2.93 

Cylinders. 

Kind    Simple 

Diameter  and  stroke 26  x  28  in. 

'  ■•  i-'.  ,>■"■  •-.'■v  ■/*■;:.'  •■.    Valves.         •.:    ...    ...;-.;:   ;    ■;.•■■;  ;.;■^■; ;.  ..,■:,'' 

Kind ■.  .Piston 

Greatest    travel . .' 6  in. 

Outside    lap 1   in. 

Inside  clearance 0  in. 

Lead  at  85  per  cent,  cut  off  or  more •••.••, ••  •  ■  •3/16  in. 

.:.-'V-.-' ■■;''"■'•      Wheels.  ''■■■  .{\^:\.'\--:-  ■■■■■■  r  ■/[^■'■^  '■'.:■■  •■:■:.-■■:: 

Driving,  diameter   over  tire 69  jn. 

Driving,  thickness    of    tires 314  in. 

Driving  journals,  diameter  and  length 10^  x  13^   in. 

Engine  truck   wheels,    diameter ' 33  in. 

Engine  truck  journals Clyi   x   12  in. 

Trailing  truck    wheels,    diameter 42  in. 

Trailing  truck    journals , 8}^    x    14  in 

■  '^■^:..'-' ^:^'     *     '.'.'''      Boiler.        -1/    ■■■.■,'  "vs.'  ...v-ri.t.,    .;.i '.'.■■'■. .^    '.''" 

Style E^  W.  T. 

Working  pressure    175  lbs. 

Outside    diameter    of    first    ring 74  in. 

Firebox,   length   and   width 108   x  68}4  in. 

Firebox  plates,  thickness J^  &  Vi  in. 

Firebox,  water  space 4J4  in. 

Tubes,   number  and   outside   diameter 247-2  in. 

Tubes,  gage No.  U   B.  W.  G. 

Flues,   number  and  diameter 32,    5 f^  in. 

Flues,  gage No.  9,  B.  W.  G. 

Tubes,    length 20  ft. 

Heating  surface,  tubes  and  flues .3,471.5  sq.  ft. 

Heating  surface,  firebox 204.28  sq.  ft. 

Heating  surface,  total 3,675.78  sq.  ft. 

Superheater  heating  surface 758.6  sq.  ft. 

Grate    area 50.9  sq.   ft. 

Smoke  stack  diameter 18  in. 

Smoke  stack,  height  above  rail 192  in. 

Tender.-  .,.■•• 

Wheels,    diameter. ..............,.•••..;.'..  .33  in. 

Journals,    diameter   and   length Syi    x    10  in. 

Water  capacity : 8,100  gals. 

Coal    capacity 14    tons 

*  Equivalent  heating  surface  equals  evaporating  heating  surface  plus  1.5 
times   superheating   surface. 


AIR  BRAKE  KINKS 


Hydro-electric  Pl.xxt. — A  hydro-electric  plant  has  been  in- 
stalled in  the  city  of  Santos,  Brazil,  which  will  utilize  a  2,100- 
ft.  head  of  water.  Sive  3,000-k.v.a.  generators  have  been  in- 
stalled and  will  run  at  514  r.p.rn.        .,      .       ,..  ,.  '    ,  .   , 


;.:;•■::■■.'■"-■,-■-■-'■■      by  j.  a.  jesson      ^-•^••••— ■  ■-■-;■  •^•-■.'t;;- ;. 

i  '        Air  Brake  Foreman,  Louisville  &  Nashville,    Corbin,  Kentucky  ■"..       '.';- 

Reboring  the  Equalizing  Cylinder  in  Engineer's  Valve.^-For 
reboring  the  bushing  in  the  equalizing  cylinder  of  the  engi- 
neer's valve  to  a  different  size  a  standard  fluted  shell  reamer, 
with  a  lYz-'in.  straight  arbor  hole,  may  be  used  advantageously. 
It  is  held  in  position  by  a  pilot  bar,  as  shown  in  Fig.  1,  which 
is  held  fast  by  a  5^^-in.  nut,  D.  To  merely  true  up  the  bushing 
a  ZYi-in.  adjustable  blade  shell  reamer  can  be  used,  the  blades 
being  ground  with  plenty  of  clearance.  The  rearrer  should  first 
be  dropped  down  to  the  bottom  of  the  cylinder  and  the  blades 
expanded  by  tapping  the  body  of  the  reamer.  A. thin  steel  disc 
should  be  used  under  the  blades  when  working  on  an  H-6  valve. 
Fig.  2  shows  a  pilot  bar  fitted  to  the  bottom  cap  thread  of  an 
A-1  valve.     The  pistons  furnished  with  the  H-6  valve,  being  a 
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closer  fit  in  the  cylinder,  can  be  used  with  the  A-1  valve,  thereby 
eliminating  the  necessity  of  reboring.  These  same  operations  are 
applicable  to  all  styles  of  triple  valves,  the  pilot  bar  being  con- 
structed to  suit  each  case. 

Repairing  Discliarge  Valve  Seat  in  Engineer's  Valve. — A  mill- 
ing tool,  or  female  reamer,  is  shown  in  Fig.  3,  fitting  over  the  end 
of  the  valve  stem  on  the  end  of  the  equalizing  piston.  It  is 
ground  to  cut  both  the  seat  and  the  taper  portion.  Fig.  4  shows 
a  male  reamer  for  truing  the  valve  seat  in  the  bushing.  An  ex- 
panded counter-boring  tool  is  shown  in  Figs.  5  and  6  in  position 
lor  boring  out  the  valve  seat  bushing  C.  This  is  used  for 
facing  down  the  clearance  around  the  valve  seat  when  it  becomes 
too  deep.  The  blades  B  of  the  tool  are  extended  and  released 
by  lowering  and  raising  the  pin  D,  and  the  tool  is  fed  by  the 
nut  at  the  bottom.  When  placing  this  tool  in  position  the  blades 
will  close  in  while  passing  through  the  upper  end  of  the  bushing 
C.  The  threaded  end  of  the  tool  should  be  omitted  when  making 
it  for  an  A-1  valve. 
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BY  O.  P.    WILKINS, 
'"   '  Foreman  Painter,  Norfolk  &  AVestern,  Roanoke,  Va. 

It  is  generally  conceded  that  to  produce  a  thoroughly  good 
and  reliable  paint  it  must  be  carefully  ground  and  mixed.  Real- 
izing the  importance  of  this  lasj  feature  the  Norfolk  &  Western 
installed  some  small  machine-mixing  cans,  designed  similar  to 
the  factory  mixers  at  their  Roanoke  shops.  The  object  was 
really  two-fold ;  that  of  increasing  the  efficiency  of  the  paint 
and  to  reduce  the  time  lost  by  employees  waiting  to  be  served 
at  the  stock  room  counter.     The  old  method  of  handling  this 


'  Space  for  Buckefs 
General   Arrangement  of  Paint   Mixing  Tanks  for  Storeroom. 

work  was  similar  to  that  used  in  a  large  number  of  shops.  All 
paints  were  mixed  in  pots,  kegs  or  specially  constructed  cans 
with  an  ordinary  spatula,  and  in  most  cases  it  was  not  mixed 
N^  until  the  material  was  needed  for  the  work  at  hand,  and  then 
it  was  done  hurriedly  on  account  of  the  work  being  performed 
on  a  piece-work  basis.  Tt  was  necessary  for  the  men  necdmp 
the  material  to  wait  at  the  counter,  and  if  the  job  was  of  any 
size  it  would  keep  at  least  four  men  waiting,  which  would  re- 
sult in  a  loss  of  time  ranging  from  5  to  20  minutes  for  each 
man.  This  would  not  l)e  so  nnicli  for  one  gang,  but  in  a  shop 
where  30  to  40  men  were  employed  on  passenger  car  work,  the 
time  lost  at  the  stock  room  counter  was  a  serious  question 
The  poor  mixing  was  shown  in  some  instances  Iiy  the  fact  tliat 
a  turpentine  stain  was  fre(|uently  found  at  the  tn])  of  the  pot 
and  the  paste  paint  ;it  the  bottom.  For  tiio  surfaccrs,  truck 
color,  floor  color  and  roof  paint  a  nu'xing  can  furnished  l)y 
one  of  the  varnish  manufacturers  was  used.  This  can  was 
provided  with  rod  down  tlirough  tlie  center  wliich  held  six 
blades  and  was  operated  witli  a  handle  on  the  outside  of  the 
can.     This  mcthf)d  .of  mixing  was  slow  and  uncertain. 

The  new  method  included  12  small  mixing  cans  of  about  25 
gals,  capacity  each,  wliich  provides  for  the  paints  most  fre- 
quently used  on  passenger  car  work.  These  mixers  are  motor- 
driven,  connected  by  shaft,  and  can  be  operated  separately  or 
together.  They  are  made  of  heavy  sliect  iron  about  V^  in.  thick, 
and  are  fitted  with  a  slide  spigot  at  the  bottom  of  the  mixer. 
The  mixers  are  placed  on  a  platform  of  sufficient  height  to  al- 
low a  pail  12  in.  high  to  clear  the  spigots.  The  space  under- 
neath the  platform  is  utilized  for  the  purpose  of  storing  the 
various  paint  pots  used  for  the  different  kinds  of  paint.  Paints  that 
are  used'  almost  every  hour  during  the  day,  such  as  floor  color, 
roof  color,  tuscan  body  color,  truck  color,  baggage  wall  color, 
(liflFercnt  kinds  of  surfaper,  etc.,  are  carried  in  the  mixers  and 
are  alwa\  s  ready  tq  be  drawn  ofT  and  passed  over  tiie  counter 
to  the  workmen  at  short  notice.  V      .'.  '  .'-/.i  -     ■;-.> 

The  stock  room  attendant  and  his  two  assistants  are 'required, 
along  with  their  other  duties,  to  keep  these  mixing  cans  in  good 
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condition  and  well  filled  with  tlic  proper  materials.  They  re- 
port for  duty  10  minutes  in  advance  of  the  other  workmen,  \\\ 
order  to  have  everything  in  readiness,  such  as  starting  all  the 
mixers,  arranging  the  brushes,  pots,  etc..  with  the  result  thai 
when  the  whistle  blows  everything  is  in  shape  to  serve  as  called 
for,  with  the  lease  possible  delay.  By  simply  throwing  the  elec- 
tric switch,  12  of  the  most  important  paints  are  thoroughly 
agitated  and  are  made  ready  for  use.  The  brushes  for  the 
various  kinds  of  paints  are  near  the  mixing  cans,  being  within 
easy  reach  of  the  attendants.  For  example :  an  attendant  will 
receive  an  grder  for  four  "kits"  of  surfacer  to  be  used  on  one 
or  more  cars ;  he  immediately  goes  to  the  surfacer  can  where 
lie  will  find  four  pots  under  the  platform ;  he  opens  the  spigot 
directly  in  front  of  him,  fills  the  pots  with  sufficient  material 
for  tlie  job  and  with  brushes  for  this  particular  material  riglit 
at  hand  he  passes  it  over  the  counter  to  tlie  four  men  almost 
in  less  time  than  it  requires  to  tell  of  the  transaction. 

With  twelve  of  these  mixing  cans  in  use  containing  the  paints 
that  are  used  almost  every  hour  it  is  plain  to  be  seen  that  little 
or  no  time  is  lost  in  serving  the  materials,  because  all  the  mix-  ^ 
ing  is  done  simultaneously,  thoroughly  and  uniformly  before  the 
paint  is  called  for  at  the  counter.  In  the  space  between  these 
12  mixing  cans  are  fitted  specially  designed  cans  to  hold  the 
dififerent  varnishes,  oils,  etc.,  that  do  not  require  mixing.  These 
are  also  drawn  off  through  slide  spigots,  and  each  can  holds  ap- 
proximately 20  gals.  The  details  are  so  thoroughly  carried 
out  tli.it  either  of  the  attendants  could  go  into  the  room  at 
night  without  the  aid  of  .-irtificial  light  and  serve  any  of  the 
mixed  paints  without  making  a  mistake,  if  necessity  so  re- 
quired. The  mixing  apparatus  is  located  in  the  center  of  the 
room  and  near  the  serving  counter.     .....  '   ■     : 

The  same  general  scheme  is  worked  out  in  the  paint  stock 
house  where  nothing  but  bulk  materials  are  handled.  In  this 
building  are  three  large  mixers  holding  approximately  125  gals, 
each;  they  are  used  for  mixing  freight  car  and  building  paints. 
These    mixers    are    located    on    a    specially    constructe<l    table  ,or 
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platform  of  sutlicient  lu-ight  to  allow  the  mixed  paint  to  run 
from  the  mixer  to  the  barrel  in  which  it  is  tA  be  shipjied.  A 
chain  hoist,  is  used  to  lift  a  barrel  of  the  semi-paste  paint  to  the  top 
t)f  these  mixers  where  it  is  placed  on  a  specially  constructed  tres- 
.  tie ;  the  head  is  partially  removed,  and  the  paste  is  allowed  to  run 
into  the  mixer.  The  different  thinners,  such  as  linseed  oil, 
reducing  oils,  turpentines,  etc.,  are  piped  to  each  of  these  mix- 
ers from  the  storage  tanks  in  the  cellar  from  which  they  are 
forced  by  an  air  pressure  of  5  lbs.  per  sq.  in. 

It  is  believed  that  this  new  system  more  than  paid  for  itself 
during  the  first  year  of  service  by  the  time  saved  at  the  stock 
room  counter  and  by  the  saving  in  materials.  The  cost  of  the 
complete    equipment,    including    the    motor    was    not    more    than 
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$450,  and  if  it  saved  on  an  average  ten  minutes  per  man  per 
cay,  30  men  at  an  average  rate  of  28  cents  per  hour,  would 
effect  a  saving  of  $1.40  per  day,  or  $420  in  a  year  of  300 
working  days.  This,  however,  does  not  take  into  consider- 
ation the  saving  in  materials,  the  uniformity  of  the  mixtures, 
rr  the  high  degree  of  proficiency,  accomplished  by  machine  mix- 
ing, each  of  which  would  add  still  more  to  the  economy. 

Another  interesting  feature  in  connection  with  this  plant, 
and  one  worthy  of  sp,ecial  note,  is  that  the  cost  of  repairs  during 
the  entire  five  and  one-half  years'  service  has  not  exceeded  $2. 
The  accompanying  illustrations  show  the  general  outline  of 
the  mixers,  but  the  plant  should  be  seen  in  operation  to  be 
fully  appreciated.  The  main  brush  trays  are  placed  against  the 
wall  opposite  the  mixing  cans  which  would  be  at  the  right 
hand  side  looking  at  the  photograph.  These  trays  are  similar 
to  the  three  small  trays  seen  at  the  end  of  the  table.  The 
large  mixers  in  the  stock  house  are  not  shown,  but  they  ai!e 
Hke  the  other  mixers,  although  of  larger  capacity.  The  results 
obtained  from  them  are  consistent  with  those  obtained  from  the 
small  machines.       ■■■■''■■■■':  ^-  .■'•>:.-.•   ^'':-\ '■■'•'■•  \^:'^.-' :-v '.'.■:':  ■'..■-•■>". 

■h'        ALL-STEEL    BOX    CARS.        i-  kJ 


The  first  large  order  for  all-steel  box  cars  has  just  been 
awarded  by  the  Bessemer  &  Lake  Erie  to  the  Summers  Steel  Car 
Company,  Pittsburgh,  Pa.  A  sample  car  of  this  type,  built  by 
the  Summers  Company,  has  been  in  service  for  the  past  two 
years,  and  the  100  fifty-ton  cars  which  have  just  been  ordered 
will  conform  to  the  sample  car  as  far  as  the  construction  is  con- 
cerned, except  that  they  will  be  4  ft.  Inrger  and  th^  truck  side 


them  safely.  Refrigerator  cars,  tank  cars,  and  other  cars  of 
similar  construction  are  often  derailed,  apparently  because  of 
their  rigidity  in  connection  with  the  rigid  center  bearing  truck 
and  rough  track.  The  new  truck  has  a  flexibihty  which  permits 
the  car  to  travel  over  very  irregular  track  without  distorting 
the  car  body  and  at  the  same  time  prevents  the  hammer  blows^ 
due  to  transverse  rocking,  which  are  so  injurious  to  the  equip- 
ment, the  lading  and  the  track. 

The  inside  dimensions  of  the  new  cars  will  be  40  ft.  long.  ©  ft. 
wide  and  8  ft.  high.  The  car  has  no  center  sills,  the  entire  vH\ 
tical  load  being  carried  on  the  side  girders.  The  lower  member 
of  the  side  girder,  or  what  corresponds  to  the  side  sill  in  an 
ordinary  car,  is  a  5/16  in.  pressed  steel  angle  which  is  deepened 
near  the  center  of  the  car.  The  lower  half  of  the  side  sheet  is  a 
3/16  in.  plate  and  the  upper  half  is  H  in.  thick.  The  lower  half 
of  the  end  sheet  is  %  in.  thick  and  the  upper  half  is  H  in.  thick. 
The  floor  plates  are  J4  '"•  and  are  supported  by  10  in.  channels, 
which  extend  from  side  to  side  of  the  car.  The  side  sheets  are 
stiffened  on  the  inside  by  3  in.  x  34  in.  Z  bars,  weighing  67  lbs. 
per  foot.  The  ends  of  the  car  are  stiffened  by  the  two  horizontal 
pressed  steel  braces,  the  upper  one  of  which  covers  the  joint 
between  the  two  halves  of  the  end  sheet. 

The  draft  gear  is  attached  to  draft  sills  constructed  of  H  in. 
plate  pressed  to  a  channel  shape.  Similar  pressed  members  or 
diaphragms,  but  constructed  of  J4  i"-  plate,  extend  between  the 
cross  beams  above  the  center  of  the  truck  and  juA  back  of  it. 
A  bottom  cover  plate  ^  in.  thick  extends  underneath  the  rear 
end  of  the  draft  sills  and  for  a  distance  of  about  4  ft.  toward  the 
center  of  the  car.  The  roof  sheets  are  of  Carnegie  copper  steel, 
%  in.  thick.     The  carlines  are  on  the  outside,  leaving  a  smooth 
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All-steel   Box  Car  Similar  to  Those  Ordered  by  the  Bessemer  .&  Lake  Erie,  Although  Not  Quite  as  Long. 


frames  will  be  of  the  regular  arch  bar  type,  but  equipped  with  the 
Summers  balanced  side  bearing  features,  the  same  as  on  the 
sample  car.  This  balanced  side  bearing  feature  is  a  new  and 
radical  development  in  car  truck  construction  and  bids. fair  to 
come  into  general  use  because  of  enabling  a  car  body  of  rigid 
construction  to  traverse  twisted  and  rough  track  without  throw- 
ing the  twist  into  the  car  body  or  without  danger  of  derailment. 
The  construction  of  all-steel  box  cars  is  so  rigid  that  without  a 
truck   of  this   kind   it   will   be   practically   impossible   to   operate 


roof  surface  on  the  inside  of  the  car.  The  construction  is  such 
that  no  rivets  are  driven  through  the  roof  plates  to  the  inside 
of  the  car. 

With  this  form  of  construction  the  car  will  weigh  43,000  lbs., 
or  about  3,000  lbs.  less  than  a  steel  underframe  car  of  the  same 
capacity  and  with  the  same  inside  dimensions.  It  is  about  9  in. 
less  in  height  at  the  eaves  and  the  center  of  gravity  is  about  7  in. 
lower  than  for  the  steel  underframe  car.  There  are  12.000  lbs. 
more  steel  in  the  car  and  at  the  present  prices  of  steel  and  lumber 
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FAINT   STORKROOM    PRACTICE 


BY   O.  P     WII  KINS. 

Foreman   I'aimcr,   Niirfolk  A   Western,    Koaiiokc,  \'a. 

* 

It  i^  .uiiurally  i-ciiuc'lf<I  tli;il  t"  |irc><liu\'  \\  tlh'irnu.Lilily  u'""! 
ainl  nliaMc  paint  it  mu>t  liv  iarrfu11\  yrduiul  ami  niixifl.  Rial- 
izin.ir  tlu  iin)>i>rtaiu-i-  m'  thi>  la>t  fc^itnrc  tlic  Xnrf. ilk  61;  Western 
instalUfl  si'nie  small  niachit'c-niixinii  cans,  (k'siiincil  similar  to 
the  tait'irx  mixers  at  their  koani'ki  >hn]>s.  The  ohjeet  ua- 
reallx'  twn-jnM :  that  "l  inereasiiit:  the  (.iVu-ienoy  uf  the  paiiii 
and  to  reduce  the  tin)e  i"St  h\  empl'ivi't's  waitin;.;  t"  be  sir\e<l 
at    till-    stiK'k    nioin    cnuntir.       The    uhl    tneth'id    of    haiullini;    tlii- 
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\\"rk  was  >iiiiilar  to  that  ii>ed  in  a  lariie  mnnlier"  of  >Ii<'i)>.  All 
paints  were  mixed  in  pots,  kei^^  or  -.pici.-llly  con>trncted  can~ 
with  an  ordinary  spatida.  and  in  most  cases  it  was  not  mixicl 
imtir  tile  niateri.il  \\;is  nieded  for  the  work  ,it  hand,  and  tlu  ii 
it   Was  done  hnrriedlx    on  account   of  the  Kork  hein:.;   iierfornu-d 

.'■ti  a.  piece-work  h.isi-.  It  w.i>  necessary  tor  tlu  nun  necihnL; 
the  niateri;d  to  wait  at  the  counter,  and  if  tiit.  ioh  was  of  ,in> 
.■>i/e  it  wi>nld  ki-i*p  at^  leait  four  nivu  wahiu;.;.  \\liii-]i  \\ciiilil  ri - 
suit    in  ;a   loss  of  time   raniiinv;    from    .^    lo   J(i   uunuti-    for   e;ich 

man.  This  woiild  lU'l  he  so  uuu'li  for  oiu-  ^lau^;.  lau  in  ,i  -.hiip 
where  .^()  to  4<>  ineii  \\<r<.  eni|ilo\(.ii  nu  pa-sintii-r  car  wirk.  tlu 
time    lost    at    the     Stock    roi.ni     couuti-r    was    ;i    si-ri^.u--    (|uvstion 

■1  he  p<'iHr.MH?s;inji  xviks  shown  in  sonic  in-t.iiicc^  lr\  the  f.ici  ihat 
a  ttirpcntiiu'staiii  was  lVet|ne.nil>  fi-mul  .ii  ilu  !■  ji  of  iIh'  pot 
and  till  paM»-  ii;iint  '.it  thr.  hottoui.  [•■  r  •ili.  •.urfariis.  irurk 
Col,  T,  fU'or". foil. t"  .iiul.  roof  p;(int  a  uiixiuL:  tan  fnrnislied  h\ 
oiie  of  the  x.nni-h  iti.im'ifactitrers  was  u-(<l.  I  hi-  i.ifi  wa- 
provid<:d  v\  it  h  r<'<l-  ilovx  II  throuv;h  td*^-  ci  iitir '.  \\  liiit'i  luM  -i\ 
M.t«irS  a^ul  w.is  i.piratt-di  with  a  hauifU-  oij  llu'out-jdi  ^A  the 
can.,    iiii-  iiu',lh<  <r  Vif  mixirui   w;.-   -low    and   nncrrl.iiii. 

J'he  ru  >v|  tiU-liU'd  iiicIudidlJ  sUiail  nuxju-  can-  .  f  ahout  _'.^ 
ijals.  c;i[>.iciiy  <ach.  which  ]i'-i.vides  for  ihe  p.ciuis  nu^st  fia - 
quiiitly  Used  otr  ii.asseii'jcr  c.ir  work.  I  hi -r  inixirs  .iri-  niotor- 
driveii.-' cormecfed  hy  shaft,  .iiid  cm  he  op,raIr.l  -vparately.  or 
toj^ithef.  1  !tey  are  ma<le  ot  heavy  she<  t  iron  .mmmu  ,<  in.  tliick. 
and  are  liltid with  ;i  -lide  spiuot  at  ilu-  hott.,ni  .f  ^n-  niixi-r. 
'I  lie  niixi-rs  ;irc.  pi,-iceil  dp  a  pl.iiform  of  -ul'ticicnt  hei:..:hl  to  ,il- 
low  a  )iai!  12  .in.  liiuh  to  ekar  tlu-  spii;i't-.  Ilu  s|iace  undi-r 
iie.'ith  the  I'latform  is  titili/i<l  for  the  purpo-f  ,.f  storing  tlu' 
varion.-iiaint  p>  t-nsi-d  for  the  dirfirmt  kiiuls  of  |i;iint.  I'.iints  tliat 
are  ii-ed  ;dniost  cverv  hour  ilurim.;  ilu-  d;iy,  siich  as  lloor  col..r, 
VLiof  coli.f.  tnsi;in  Iiotlx  eohT,  truck  colnr.  h.aijya.ui-  wall  color. 
ditVereiit  kind-,  of  snrf.acer.  rtc.  .are  c;irrie<l  in  the  mixers  and 
are  always  re.idy  to  he  drawn  oit  and  p,is-ed  o\ir  the  comiter 
lo'tlu'  Xyi'rknun  at   short    uotici-. 

The  stock  roont  .utiivdant  and  his  two  assistants  are  required, 
aloiiji  with,  their  other,  dtities,  to  keep  these  nii.\inj>  cans  in,  good 


condition    ,iud    well    tilled    with    tlu    jiropir    ni.iteriais        1  liey    re- 
jiort    for   dut.\    10   minutes   in   adv.iiua    of   tlu-   otli^r   workmen,   ir 
oriler   to   have   e\er\thin)4    in    readiness,   -ucli   a-   startm.t:   all  tli- 
mixer-,    arrantiinij    the    hrushes,    pots.    itc.    with    the    result    tha 
when   tlu-  whi-tle  hlows  exerythini;  is  in   sliajn    t"  serve  as  calK 
lor.  with  tlu-  lease  jiossihle  delay.     \\\    simplv    throwing;  the  elee 
trie    switch.     \1    ><{    the    most     import;int     iiaim-    art-    thorotijiUl; 
;ii;it.-ited    ,nid    are    made    read.\     for    usi .        The    hruslu-s     f.  >r    thi' 
v;iriou>   kinds   of   jiaints   ari-   near   tlu    mixiut:    can-,   heiiu,;   uitlii; 
ea<.\    reach   of   the   attendants,      lor  ex;mipK- :    an   attendant    wil' 
ri-cei\e  .-in    order    for    four   ■"kits"   of    surfacir   to   he   usid   on   oii< 
or    more    car-;    he    immediatel\    goi >    to    the    -nrf.'ictr    can    wluv 
In-   will    lind    four   pots   under   the   platform;    he   oiumis   the    -pi.t;-' 
dinctlv     in    front    of    him,    lills    the    pots    with    sutticiiutj— m^ateria 
for   the    ioh   and    with    hrijshes    for   thi-    p.-irticnl.ir   matuMTn    riyh' 
.-It    h;ind    he   iiassts    it    o\er   the   couiuir   to   the    four   nun    ;dmo»i 
in   less   time  than   it   recpiires  to  tell  of  the  transaction. 

With   twelve  of  these  mixinji  cans  in  ii-e  coutaininy  tht-  ii;iini 
that  ari-  ust-d  almost   every   lumr  it   is  plain   to  in.-  sten  tiiat   littl'- 
or  no   tinu    is   h-t   in   servinii   the  materi.d-.  heciuse  ;dl  the   mix 
inu  is  done  simullaiicouslv .  thoroutihly  .and   uniforijilv    hefore  thi. 
|).iint    is    called    for    ;it    tlu-   counter.       lit  the  -pact,    helween    ihes.- 
\1    mixui.i:    cans    ;ire"litted    -]ieci;illy    de-i:.^neil    c;:ns    to    liold    the 
ditiereiit    varnishes,  oils,  e.tc,  that   <1  ■  n< 't    ri-(|uire  mixinv-     Tlust 
are  also  drawn  otT  ihrouyh  slidt-  spii^ot-.  and  each  can  hold-  aji 
liroxim;ili  1\     J()    yals.        The    details    .are    -o    tluToiiyhly    carried 
out    thai    either    of    the    .-ittendants    could    ■..;.■    into    the    n  om   at 
niuht    without    the    .aid    of .  artillci.il    liyht    aiul    st-rvi    anv    of    the 
mixed    |i.iinls    without    makiiiii    a    mistake,    it    luces-ity    -o    re- 
quired.       Ilu-    mixiiiii    apjiar.-ilus    is    1    cati-cl    in    the    ct-ntev    of    ih(. 
room    .and   luar  the   servinu   coimter. 

Ihe    s;ime    i:eiur;d    scheme    is    worked    out    m    tile    iiaim- stock" 

house    wlure    nothing-   hut    hulk    material-    are    ii.andled.      In    tips 

huildin.u   are  thn-e   l.arye   mixers   hohlintf  approximatelv    IJ.s   j^als. 

e.ach  :   they  are   used   for  mixin;.;    frei.^ht   car   ;iiul   huildihi;   ]>aint?. 

I  lu--(     nu'xer-    are    located    ou    ;i    -peci.dh     coiistnicti-d    tahU'    I'r 


(-aint    Storerocm    Equijjpecl    with    Belt    Driv/en    Mixeis 

pl.itforiii  oi  -ullirii-iii  lii-i,;.;iu  to  .-ill.  w  il'i  aiiM-il  p;ii;n  ;o  ri'ir 
from  ilu-  Hiixi-r  to  tin-  h;irrel  in  which  it  i-  to  In-  shii'iped.  A 
chain  lioi-t  i-  \\-v>\  to  lift  ;i  harnl  of  ilu- -^-ici  pa-tr  paint  lo  the  top 
of  tluse  mixer-  wlure  it  is  pl.icrd  on  :i  -itci.dlv  coii-trucud  iri-s 
lU-;  tlu  hctd  is  |i;irtiallv  ri-niowd.  and  thi'  p;iste  is  ;dlowid  to  nir 
into  llic  mixer.  The  ditTermi  thinner-,  -ucii  as  liusei d  ojl, 
n-duciuL:  oil-.  Uirpi-niiiu  s.  etc..  aw  pipnl  to  cich  I'f  the-e  mix- 
t-r-  fr. 'Ui  tlu-  -lor.-iuii-  t.anks  in  tlu-  cillar  from  which  tluy  arc 
forced  liv   an  air  prrs-ure  of  ,s  Ihs.  per  -q.  in. 

It  is  iK-liivi-d  ili;ti  thi-  new  s\sti-m  more  than  ii;iid  for  it-elf 
durini.:  the  first  vear  of  service  h.v  tlu-  time  s.aveil  at  tlu-  -lock 
room  Counter  .and  h_v  the  -aviui;  in  materials.  The  co-t  <a  the 
compute    eqnipinent.    hidudinj:    tlu-    motor    w;i>    iiot  .  more    than 


■.^tTtr^-^" 


r 


AiKii..    191J. 


SI50.    and    if   it    saxrd    mi    an    axtraKc    ten    niinutil-    piT    man    per 

iv.   30  nuMi   at    an    avora.uo   rate   of   i.S   ccnt>    ptT\  liour.   wmild 

VfCt    ;i     saving    >>i     $1.40    \)vv     flJa.\ .    or     $420    in    /  \<.ar    ot    3(X) 

orking    da_\s.       This,    lioucxc-r,    dcn-s    not    take    int"    cnnsidcr- 

:  t ion   the   saying  in   materials,   tlie   unitVirniity   of   tlie   mixtures, 

..  r  the  high  degree  of  ))rulicieney,  aeoomplished  l)y  maehine  mix- 

lu.  each  <>t  which  would  add  still  more  to  tlie  eoouom\. 

Another    interesting     feature     in    oonnectinu    witli    tliis    i)lant, 

iid  oiie  Worthy  of  siiecial  note,  is  that  the  cost  of  repairs  duriufi 

(iie  entire   live  and   one-h;ilf  yiar>'   ser\  ice  has   not    exceeded   $2. 

The    accoiiip.-iiiying     illiistratioii>     show     tlie    genera!     outline    of 

iie    mixers,    hut    thi'    plant    should    he  [seeti    in    o)iera^ion    to    lie 

:ull\    appreciated.       I  he   main   hrush   tra\s  .ure  jJaced   at^ainst   tlie 

wall    opposite    the     mixing     cans    which    would    lie    at    the    ritilit 

-anrl    side   looking   at    the   ])hoto<>raj)Ii.       I  he~e   trays   are   similar 

'    the    three    small    tra_\s    seen    at    the    end    of    tlie    taliie.      The 

large   mixers    in   tlie    stock    liouse   are    not    >ho\\  n.    hut    the\    are 

like  the  other  mixers,  although  of  larger  cai>acit_\.      I  lu-  results 

obtained   from   lliem  are  consistent    witli  those  ohtainid   from   liie 

small   macliines.  -  *' ■     ;  -     ./        "'.;.''■:.'•■    VV'.;' 

ALL-STEEL    BOX    CARS. 


AMERICAN    EXGLN'EER. 


;i?3 


The  first  large  order  for  all-steel  hox  oars  has  just  been 
awarded  hythe  Bessemer  &  Lake  Erie. to  the  Summers  Steel  Car 
Company,  I'ittshurgli,  Pa.  A  sample  oar  of  this  type,  buil^  by 
the  Siimniers  Company,  lias  been  in  service  for  the  past  two 
years,  and  the  100  lifty-ton  cars  which  have  just  been  ordered 
will  conform  to  the  sample  car  as  far  as  the  construction  is  con- 
cerned, except  that  they  will  I'c  4  ft.  iirgcr  and  the  truck  side 


them  safety.  Refrigerator  cars,  tank  cars,  and  other  cars  of 
similar  constructi<  n '  are  often  deraile<l.  apjiarviitly  because  of 
their  rigidfty  in  connection  with  the  rigi<l  center  bearing  truck 
ami  rough  track.  .The  new  truck  has  a  flexibility  which  permits 
the  oar  to  travel  over  very  irregular  track  w ithout  dist<^rting 
the  car  body^itl  at  the  same  time  prevents  the  hammer  blows» 
due  to  trans^^B  r'^i^l<ing,  wliich  are  so  injurious  to  the  e<iuip- 
mcni.  the  l.adi^  and  the  track. 

The  inside  dime-nsiens  of  the  new  cars  will  be  -40  ft.  b'ng.  9  tt. 
wide  and  8  ft!;  high.  The  car  has  no  center  sills. '^tht  entire  ver- 
tical load  being  carried  on  the  side  girders.  The  louver  tnember 
of  the  side  ginler,  or  what  corresponds  to  the  >ide  sill  in  an 
ordinary  car,  is  a  5/16  in.  pressed  steel  angle  %vhic4i  is  deepened 
near  the  center  of  the  oar.  The  lowei;  half  <>i  the  si<lc  sheet  is  a 
3/16  in.  pfete  and  the  upper  half  is  '  .s  in.  thick.  The  l-'wer  half 
of  the  end  sheet  is  '4  in.  thick  an<l  the.  upiKT  half  iss's  •'"•  thick. 
The  rioor  plates  are  H  in.  and  are  -upitorted  by  10  ir..  channel^ 
which  exteiKl  from  side  to  >-ide  of  the  oar.  I  he  side  >heets  are 
stitlened  rm  the  inside  by  3  in.  x  '4  in.  Z  Itars,  weighing  6.7  lbs. 
per  foot.  The  ends  of  the  car  are  stiffened  by  the  tw<j  horizontal 
presse<l  -I eel  braces,  the  u|»pi.T  one  of  which  covers  the  joint 
between  the  two  halves  of  the  end  sheet. 

rile  draft  geUr  is  attached  to  draft  -ills  oousttncted  f>i  -^ii  in. 
plate  pres>ed  to  a  channel  shape.  Sinvilar  pftssetl members  or 
diapliragms,  but  constructed  of  '4  in,  jjl,tte.  e.xtend  between  the 
cross  beams  abeve  the  center  of  the  truck  and  just  back  of  it. 
.\  bottom  cover  plate  3, s  in.  thick  exteiids  iuMlerncath  the  tear 
end  of  tlic  draft  sills  and 'for  a  <li>tance  >'f  about  4  ft.  toward  the 
center  I  if  the  <^ar.  The  roof  sheet-  arc  of  Carnegie  copj.rvr  steel. 
's  in.  thick.     Tlie  eatlines  are  on  t!ic  "tnsidc.  leaving  a  smooth 


All-Steel    Box    Cnr   Similar   to    Those    Ordeeed    by    the    Bessemer    &.    Lnke    Erie,  Although    Not   Quite   as   Long. 


.1 


frames  will  be  of  the  regular  aroh  bar  t\  pe,  but  equipped  Avitb  the  roof  <urf.'ice  on  the  inside  of  the  ASir.  Tbe  consttuction  is  siie-li 
Summers  l);dance<I  siile  bearing  features,  the  same  as  on  the  that  no  rivets  are'  driven  through  the  roof  plates  "to  the  inside 
sample    c.ir.      This    b.ilanced    side    be.iring  ^^^iturc   is    a    new    and       of  the  car. 


radical  development  in  car  truck  const«Tmioii  and  bids  tair  to 
come  into  general  use  because  of  eiiablii/g  a  car  body  of  rigid 
construction  to  traverse  twisted  and  rough  track  witlioiit  throw- 
ing the  twist  into  the  car  l)ody  fir  without  danger  >>f  derailment. 
Tlie  construction  of  all-steel  box  oars  is  so  rigid  tl'at  without  a 
truck    of   this    kind    it    will    be  .practic.'dly    imixissible    to  operate 


W'ith  this  firm  of  construction  the  car  will  weigh  43.000  , lbs., 
or  about  3.000  Jbs.  less  than  a  steel  imdcrir.'tnie  car  of  the  same 
capacitv  anxj  with  the  same  inside  <time;isions.  It  is  about  9  in. 
Jess  in  hciglit  at-the  eaves  and  the  center  <  if  gravity  is. about  "  in. 
lower  than  for  the  steel  underlrame  *.-ar.  There  are  12.<W  lbs. 
more  ?teel,in;the  car  and  at  the  present  iirioes  of  steel  and  lumber 
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it  can  be  sold  in  competition  with  the  steel  underframe  type  of 
car.  It  is  expected  that  this  order  of  100  cars  will  demonstrate 
the  practicability  of  the  all-steel  box  cars.  As  shown  on  the 
cross  section  the  car  is  lined  with  13/16  in.  yellow  pine  for  a 
height  of  about  5  ft.  Experience  with  the  sample  car  thus  far 
has  demonstrated  that  no  trouble  is  encountered  due  to  moisture 
condensing  on  the  inside  of  the  car  and  thus  damaging  the  lad- 
ing. It  is  quite  probable  that  the  cars  will  be  considerably 
warmer  during  hot  weather  than  the  wooden  ones,  but  if  this 
should  be  found  objectionable  it  can  possibly  be  overcome  by 
lining  or  insulating  the  inside  of  the  car. 

The  truck  arrangement  is  such  that  the  whole  load  is  carried 
on  the  inclined  hangers  at  the  side  of  the  car,  approximately  the 


same  as  if  it  were  suspended  from  a  point  at  the  intersection  of 
the  center  line  of  the  hangers  extended  until  they  meet  above  the 
center  of  gravity  of  the  car;  this  arrangement  permits  the  car 
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.    ,  Part  Longitudinal  Section  Through  Summers  All-Steel   Box  Car.  >    . 
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body  to  swing  sidieways  at  the  bottom  but  does  not  allow  the 
sides  to  sway  at  the  top,  with  <ne  attendent  vertical  hammering 
blows  on  the  side  bearings,  springs  and  wheels,    j  ■'';..••'  ."~:-.  ' 

A  comparison  of  this  truck  and  its  performance  with  the  stand- 
ard or  center-bearing  truck  will  be  interesting  and  instructive. 
The  center-bearing  truck,  which  at  the  present  time  is  almost 
universally  used,  has  one  very  grave  disadvantage.  The  load 
supposedly  carried  on  the  tenter  plate  and  evenly  distributed 
to  all  the  wheels,  is,  by  reason  of  the  transverse  rocking  of  the 
car  and  the  acceleration  of  this  movement  by  the  truck  spring 
reaction  and  attendant  track  conditions,  at  times  all  carried  on 
the  wheels  on  one  rail ;  not  only  is  it  thus  all  on  half  the  wheels, 
but  by  reason  of  the  every  increasing  load  capacity  of  the  <ars 
and  the  attendant  lifting  of  the  center  of  gravity  above  the  rails, 
the  impact  from  the  side  oscilatjon  may  double  or  quadruple  the 
rail  reaction.    When  the  impact  occurs  coincident  with  the  wheel 
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Section  Through  Door.  lL_ 

End  View  and  Sections  Through  Summers  All-Steel  Box  Car. 
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Floor  Plan. 
Partial  Floor  and  Roof  Plans  for  All-Steel  Box  Car;  Bessemer  &  Lake  Erie. 
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.  traversing  a  rough  piece  of  track  at  high  speed,  a  part  of  the 
stored  energy  due  to  train  velocity  is  converted  into  vertical 
impact  on  the  rail. 

The  new  truck  illustrated  herewith  carries  the  load  on  the  in- 
clined hangers  A.  Cast  steel  brackets  C  are  fi.xed  to  the  under- 
frame  of  the  car  body  and  cross  bars  D  pierce  the  lower  ends  of 
hangers  A  and  also  fit  in  a  notch  in  the  under  side  of  C,  the 
load  of  the  car  body  being  carried  through  these  members  to  the 
side  bearing  or  rocker  cap  E,  thence  into  the  segmental  rocker 
F,  which  is  journaled  in  oil  in  the  spring  cap  G,  transmitting 

:  the  load  through  the  springs  and  truck  side  frame  to  the  wheels. 
The  brackets  C  hold  the  lower  ends  of  hangers  A  at  a  fixed  dis- 
tance transversely,  while  the  cradle  member  H,  to  which  E  is  se- 
cured, holds  their  upper  ends.  When  the  car  is  moving  slowly 
along  the  track,  any  vertical  change  in  track  alinement  is  taken 
care  of  by  the  rotation  of  the  hangers  A  about  their  upper  ends. 
With  high  train  velocity  the  cradle  H  will  move  instead  of  the 
car  body,  the  hangers  A  rotating  about  their  lower  ends,  thus 
allowing  the  car  body  to  move  in  a  straight  line,  the  vertical 
changes  in  track  alinement  being  converted  into  horizontal  move- 
ment by  reason  of  the  difference  in  inertia  of  the  car  body  and 
the  cradle.  The  cradle  H  is  held  in  central  position  by  its  cen- 
ter plate  K  and  the  king  pin  L.  The  latter  has  a  limited  lateral 
movement  at  .1/  and  is  returned  to 
the  central  position  by  the  springs  A. 
The  kins  pin  arrangement  is  cltar- 
ly  shown  in  the  sections  through  the 
truck.  The  construction  is  of  very 
generous  proportions  and  indicates 
also  that  the  parts  tliat  come  into 
play  in  moving  the  truck  along  are 
li>catcd  to  advantage.  The  helical 
springs  between  the  center  pin  and 
truck  transom  act  to  check  and  cush- 
ion tlie  transverse  swerve  of  the  car 
body  on  curves  or  uneven  track; 
these  springs  also  come  into  action 
when  the  car  is  traveling  at  high 
speed.  aI)sorbing  the  lesser  vibrations 
independently  of  car,  the  body  and 
the  truck  proper.  This  type  of  side 
bearing  truck  makes  it  possilile  to 
carry  the  load  distributed  on  all  side 
bearings  under  any  track  conditions, 
and  thus  distributes  the  load  equally 
to  all  tlie  wheels.  In  a  word  the 
truck  permits  of  a  rigid  car  body  be- 
ing carrie«l  over  the  rnii.t!;li  track,  tlie  .:•'','•. 

wheels  movinij"  uj)  and  down  or  transversely  without  transmitting 

the  motion  to  the  car  bod  v. 


HINTS  TO   DRAFTSMEN^ 


.  .:    ••:      BY  WILLIAM     FYFE  TURNBULL        ,         .      ;...    ;'     ^ 

Many  of  the  draftsman's  drawbacks  are  due  to  peculiarities  of 
personality.  One  of  the  most  noticeable  of  these  is  the  tendenc 
to  roam  from  place  to  place  in  search  of  so-called  experience 
Real  seasoned  ripe  experience  comes  from  staying  in  one  plac  ■ 
long  enough  to  have  had  personal  acquaintance  with  a  great  man  . 
jobs  of  different  kinds,  to  have  seen  what  mistakes  were  made' 
and  also  what  good  points  were  made  and  how  the  desigtis  stood 
up  in  service.  ?v .'.' -v '•.'.■  ^ 

The  draftsman  lias  to  contend  with  office  and  shop  condition; 
which  often  require  considerable  haste  in  getting  the  work  out. 
In  such  cases  less  time  is  allowed  for  thought  and  study  of  tho 
design  than  is  really  necessarj-  for  accurate  work,  and  unless 
the  draftsman  has  trained  himself  to  work  well  under  high  pres 
sure  something  is  almost   sure  tt)  go  wrong. 

From  one  point  of  view  a  drawing  is  a  communication  with 
directions  for  doing  work.  In  other  words  it  is  a  graphic  letter 
and  like  a  good  letter  it  should  be  readable,  clearly  understood 
and  capable  of  only  one  interpretation.  This  mav  lie  violated 
in  the   first  place  by  not   making  lines  heavy  enough  and  dis- 


Steam    Wasted   at    Pops. — Recent   tests    made    by    Professor 

E.   F.   Miller   on   Crosby   locomotive   safety   valves,    which   were 

-  descril)ed  in  detail  in  the  September,  1911,  issue  of  the  American 

r.  Engineer,   showed   that   with   a  valve  lift  of  only  0.0.^  in.   the 

weight  of  steam  discharged  per  minute,  at  200  lbs.  pressure,  was 

-  as   follows  : 

V  •- 3       in.  iiiulilfil  v.ilve  with  flat  -cat  h.iving  a  s<|U,nre  edge...........  96  11)S. 

■      i       ill.  imttrti-il  valve  with   tiat  seat  Iiaving  a  rounded  edge 107   lt)s. 

'    ZYz  in.  muffled  valve  with  flat  seat  having  a  .Siiuare  eiige 114   lbs. 

3^  in.  muffled  valve  with  flat  seat  having  a  rounded  edge 1J7   lbs. 

.  This  means  that  for  even-  pound  of  steam  about  1,200  B.  t.  u. 
.were  wasted,  which,  when  considering  that  a  jxumd  of  coal  con- 
~  tains  14,000  B.  t.  u.  and  that  about  60  per  cent,  of  that  is  used 
in  evaporating  steam,  and  that  coal  costs  about  $2.50  a  ton,  would 
mean  a  loss  of  from  $1.00  to  $1.35  an  hour.  Or,  looking  at  it 
from  another  point  of  view,  tire  fireman  would  be  wasting  fronr* 
three  to  four  times  the  amount  of  his  wages  during  the  time  the 
pops  were  blowing.  If  the  lift  of  the  valve  was  0.10  in.  this 
cost  would  be  just  about  double. 


Summers   Balanced   Side   Bearing   Truck. 

tinguishiiig  lines  of  different  importance.  Another  mistake  is  to 
make  an  elevaticn  drawing  which  does  not  show  sufficient  detail 
to  insure  the  clearance  o^f  all  parts.  An  illustration  of  this  was 
a  locomotive  erecting  card  on  which  the  position  of  the  reach  rod 
had  not  been  checked  at  the  extreme  points,  and  when  erected  the 
line  of  the  rod  in  one  position  passed  through  an  air  reservoir, 
which  of  course  had  to  be  moved.  .."."-;.•.•   .'  : .-      .  .v' 

.\nother  drawback  is  the  showing  of  too  few  views  and  sec- 
tions on  a  detail  drawing.  In  one  case  a  locomotive  crosshead 
was  to  be  copied  and  made  stronger  around  the  piston  rod  fit, 
having  the  increased  dimension  carried  back  to  include  the  wrist 
pin  collar.  The  original  drawing  shoivcd  a  section  near  the  wrist 
pin,  and  on  this  section  the  draftsman  sketched  in  the  increase 
in  size  desired.  The  foundry  whose  duty  it  is  to  follow  a  draw- 
ing and  not  to  assume  things,  simply  made  the  wrist  pin  collar 
higher  and  left  the  part  around  the  piston  rod  as  weak  as  be- 
fore. There  should  have  been  an  additional  section  shown  farther 
up  which  would  have  involved  considerable  more  drawing.  .\ 
drawing  cannot  be  made  too  plain,  even  at  the  cost  of  additional 

*From  an  address  before  the  .\merican  Society  of  Engineering  Drafts- 
men at  New  York,  February  15,  1912.  Mr.  Turnbull  is  with  the  American 
Locomotive  Company,  New  York.  ....  ..... 
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time  and  expense.    A  dollar  in  the  drawing  room  has  often  saved 
ten  in  the  shop.     \--'-''>:..'v'::\'   "Jv''  *■■■"',.  ^'  ':'■■'■''.  ■■i;>•^^  ••.»-:■■.'  J-"'."" 

From  another  point  of  view,  a  drawing  is  a  description  of  work 
which  must  he  made  with  regard  to  the  strength  of  materials.  This 
seems  ohvions,  but  how  often  it  is  forgotten.  One  cause  of  this 
lorgetfulness  is  simple  ignorance  or  the  neglect  to  use  the  laws  of 
nu'chanics.  As  an  illustration  of  this  fault  a  locomotive  throttle 
lever  was  made  in  which  tlie  relative  distances  between  the  ful- 
crum, throttle  rod  and  handle  were  such  as  to  necessitate  an  ex- 
cessive pull  oil  the  handle  in  order  to  open  the  throttle.  A  little 
consideration  of  the  mechanical  law  of  the  lever  would  have  pre- 
vented it.  Another  case  was  the  attachment  of  a  valve  motion 
combining  lever  to  a  crosshead  by  a  pin  several  inches  high. 
The  pin  had  been  figured  for  shear  only,  and  not  for  the  addi- 
tional bending  due  to  the  eccentric  pull ;  consequent!}-  it  broke  in 
service.  Numerous  other  such  failures  may  be  traced  back  to  the 
draftsman  and  designer.     :':■..:;'..;•■;.',..   ..•  .r;;.;..  .:■.•: 

Many  calculations  must  be  based  on  the  results  of  the  action 
of  parts  in  service,  for  in  some  instances  the  stresses  are  in- 
determinate mathematically;  that  is,  elements  enter  in  which  can- 
not be  measureil.  and  in  such  cuse.s  one  must  tai..iliarize  himself 
with  previous  designs,  seeking  advice  from  designers  familiar 
with  those  parts.  A  further  difficulty  comes  from  not  considering 
abuses  to  which  a  part  may  be  subjected.  Think  of  the  number 
of  bandies  and  lugs  located  at  seemingly  inaccessil)le  places  on 
machines,  but  which  are  I'.sed  as  steps  when  not  designed  for  any 
such  purpose.  Safety  would  counsel  that  this  should  lie  consid-'  ' 
cred,  and  that  every  structure  or  machine  should  be  made  as 
nearly  f(  ul  prrof  as  possible.  One  instance  of  this  was  a  grate 
shaker  shaft  which  was  designed  to  witiistand  twisting  moment  due 
to  the  pull  (jf  ine  strong  man.  Hut  at  one  time  the  grate  became 
clogged  with  clinkers  and  tlie  fireman  was  unal)lc  to  shake  it. 
so  the  engineer  came  to  lielp  !iim  out.  Their  combined  pull  in- 
stead of  shaking  the  gr.ite  twisted  off  the  shaft.     These  situations 

call  for  imaginative  foresight  and  an  intimate  acquaintance  with- 
the  rough  treatment  that  a  machine  may  receive. 

Last  of  all  a  drawing  is  a  description  cf  work  which  must  be 
made  subject  to  the  knowledge  of  shop-men  and  and  the  action;, 
of  machine  tools.  Draftstnen  should  have  shop  experience:  they 
should  know  what  dimensions  are  necessary  to  the  shop-man 
and  be  familiar  with  the  way  the  work  is  done.  Drawings  are 
frequently  seen  in  which  the  dimensions,  given  are  not  tin  se  which 
the  mechanic  uses  in  doing  the  work,  and  he  is  consequently  com- 
pelle<l  to  lose  time  and  run  the  risk  of  error  by  calculating  the 
required  dimensions  for  himself.  An  illustration  of  this  is  in 
giving  the  distance  across  the  flats  of  a  square  shank  instead  of 
the  diameter  of  the  circumscribed  circle,  which  of  course  the 
lathe  hand  must  have  in  order  to  turn  the  piece  before  it  can 
be  shaped  square,  .\gain  we  often  find  that  insufficient  clearance 
is  allowed  for  rivet  heads  and  nuts  when  these  are  not  shown 
in  detail ;  bolt  holes  are  also  placed  so  close  to  a  recessed  corner 
tiiat  no  room  is  allowed  for  the  wrench.  Pipes  are  often  shown 
bent  to  impossibly  small  radii,  and  insufficient  room  is  allowed  in 
which  to  put  the  bend.  .\n  oflfset  forging  is  sometimes  seen  witli 
dimensions  between  the  centers  of  the  offset  parts  instead  of 
between  the  outside  flat  sides  which  the  smith  must  measure. 
Then,  tiio.  details  are  often  shown  which  involve  e.xtra  lalior  with- 
out any  corresponding  advantage,  such  as  radii  on  milled  surfaces 
smaller  than  the  radius  of  the  cutter  and  necessitating  a  shaping  i 
operation,  or  in  other  cases  square  corners  on  the  outside  of  bent 
forgings  wb.ere  no  a<lvantage  is  to  be  gained.  Small  points  like  '.. 
these  involve  unnecessary  cost. 

Following  is  the  advice  of  a  man  who  has  been  chief  draftsman  . 
of  a  large  locomotive  works  for  many  years :  "Apply  the  estab- 
lished standards  and  data  of  your  drawing  room.  Consult  with 
the  foreman  of  the  pattern  shop  and  with  the  foreman  or  other 
experts  of  construction  departments,  such  as  machine  shops  and 
boiler  shops.  Ask  advice  from  more  experienced  draftsmen,  espe- 
cially   from   your    immediate    superior,      Investigate   the    specili- 


cations,  requirements  or  restrictions  which  must  govern  the 
production  of  the  part  you  are  to,Jwrork  out.  Conserve  your 
time  in  the  interests  of  those  pjiying  for  it.  Make  a  few  notes 
that  will  aid  in  making  \-^a^nore  proficient.  Provide  proper 
tools  for  quick  and  a^pmate  work.  Give  your  drawings  suf- 
ficient checking ,,J«»<aetection  of  errors  and  make  corrections 
before  submitting  them  to  the  attention  of  the  inspectors. 
Make  an  honest  endeavor  to  design  so  that  work  may  be  pro- 
duced without  unnecessary  expense.  Cease  from  copying  an- 
other's design  without  proper  consideration ;  stop  guessing ; 
learn  the  zdtat,  ho-w  and  why  of  your  business,"  and  you  will 
be  a  very  successful  draftsman  and  a  joy  to  the  engineer  who 
oversees  you.  .;  vf   -;■/;'■  v:'-         /^      ■y.c 


ERECTING  SHOP  KINKS* 


BY  E.  T.  SPIDY. 
Former* Assistant  to  General  Foreman,  Canadian  Pacific,  West  Toronto,  Canada 

JOrR\.\L  BOX  TRUCK. 

The  handling  of  journal  boxes  is  a  big  problem  at  division  points, 
and  especially  where  they  are  required  to  be  handled  by  one  man. 
Fig.  1  shows  a  truck  for  conveniently  and  quickly  handling  driv- 
ing boxes.  To  operate,"  the  truck  is  run  over  the  box.  the  handle 
is  raised  and  the  grab  hooks  are  placed  in  the  position  showii, 
one  fitting  into  the   oil   pocket   on   top  of  box   while  the  Other 


Y 


:-7Ji^I:l-'...-;^^ 


^^-^^ 


•..        ■•.,..     F'a-    1 — Truck  for  Journal    Boxes.  ■,-       ' 

rests  in  the  cellar  fit  at  the  bottom.  When  the  handle  is  lowered 
the  box  is  gripped  and  lifted  iirom  the  ground,  being  held  fast  by 
its  own  weight.  The  link  which  carries  the  grab  hook  is  adjust- 
able OH  the  handle.  By  placing  it  in  tlie  next  hole  farther  from 
the  support  a  smaller  box  may  be  lifted  without  excessive  motion 
of  the  handle,  likewise  a  greater  leverage  can  be  obtained  for 
handling  larger  boxes  by  using  the  hole  nearest  the  arch. 

•  PORT.\BLE  OIL   BURNER   FOR    HE.\TING   CYLINDERS.      «    '-      >'      ' 

A    convenient   arrangement    for   heating   locomotive    cylinders 
when  applying  bushings  is  shown  iif  Fig.  2.    It  is  fixed  on  a  truck 
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Fifl.  2 — Portable  Oil  Burner. 

which  is  placed  at  flie  front  of  the  engine  1)etween  the  front  end 
beam  and  the  cylinder,  the  burner  being  adjusted  to  the  correct 
height  and  angle.  It  should  point  to  the  center  of  the  cylinder 
about  4  in.  fr^yu.^'the  end.     A  large  sheet  iron  cone  is  placed  in 
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A.MF.RicAX   i-:x( ;,i.\i:i:k. 


.     tnivcr>ini;   a   iMus^h  .yj«*^.tif  track   m   Iiiyli   >ikim1.   a.  part  of  tlu- 
i    stored    cm."ruy    iltic    t"    train    \«liicit\    is   i-iincrtcil    int<i    wriical 
.      impact  on  tlic  rail.  '      /  r  ' 

'1  lie  new  truck  i!lii>t'ate<i  hyrcwitli  carrio  llic  Iiiml  i.n  tlie  in- 
clined Iiaiiiicrs  .7.     C'a-t   -tcvl/irai-kets  ('  are  t'lxed  t"  the  umler- 
franic  of  the  car  Ixxly  and  cr^ss  l)ar.s  /'  pierce  tfie  lnwer  ends  of 
-  haniicrs   J   and  ills.,  tit   in  ;i  tiotclj   in  tlie  nnder  side  nf  C.  the 
r      load  of  the  car  body  Ijcing  caVvi%d  thronsli  these  members  to  the 
side  bearing  or  rocker  cap  Vi/^''*^"'-'^  '"t"  ^''^'  i^c.ymental   mcker 
/•".  which  i>  .'■nirnabd   in  .oil\  in   the   spring  cap  (/.  transmitting 
tbe  load  through  the  spring-s  and  truck  side  frame  to  the  wlioels. 
.  \   The'brackcts  (T  hold  tbe  lower  ends  of  hangers  .1  at  a  tixed  dis- 
tance transversely,  while  the  eradlc  niembcr  //.  to  which  IS  is -sc- 
curc<l,  ufiids  tbciir  in)per  ends.     When  tbe  car  is  moving  "slowly 
along  tile  tracks ^any  vertical  change  in  track  alincment  is  taken 
care  of  by  the.  rotajidil  of  the  hangers  ./  almnt  tluir  upper  ends.-. 
..  With  hiii'h  train  velocity  the  cradle  //  will  move  instead  nf  the 
car  body,  liie  hangers  A   rotating  about  their  bnver  ends,  thus- 
allowing   the   car  l)Ody  to   move   in   a   straight    line,   tlu    vertical 
'    -changes  in  track  alincment  being  converted  into  hori/ontal  move- 
■inent  by  reason  of  the  ditt'erence  in  inertia  of  the  car  body  and"^ 
the  cradle.    -The  cradle  7/  is  held  in  central  p'  siti^u  l>y  its  cen- 
■    ter  j)lale  K  .and  tlu-  kinu  pin  /..      The  latter  ha-  a  limited   lateral 

nio\en-ien!    at    M    :-iU>\    ;-    ri  turned    !'■ 

'•  tbe  Central  p"-itiiin  !i\    the  -prini;-    \ 

Tbv  kiu.y  pill  arr.in;:enient   i-  ri<  ar 

ly  sIiMvvn.  in  tlu-  secti'Mv.-  rhr.a!-li  the 

/truck.       Ihe    (■•■n,tructi' 11    is    ■■!'    very 

geiiir  ni'     pr' 'pi-rtions     and     ni<licatcs 

■j^'dsi,     that    the     part,-    rhat diuie    into 

play    Tii    i!!'.'\  iUi;;  the   truek    ahiny    -ire 

T'.e.'ited     t'.'     ad^antaiie.        I'he     belie.d 

■;  spVi4ig.'5    cietweeU    the    ceUter    pin    and 

truck  tfay-'iii    .ivt  t"  c'lecic  and  eu-h- 

.  "ion  the'  Transverse   >s\ervi    •  f  the  <ar 

.  l)'X.i>,    '>n    ..■itT.\es    ..r    unwiiv    track: 

,thcse    ^prtng>  ..al.-^'v.  i"-uie    into    .'utinu 

\Vhen    ibe    i'ar    ir>    tr.avi  liu'..;    at     hiuih 

Speed,  .ih-.rhiiiii  the  U->cr  \  ilir.aii'Hs 

■  independenrh    ■•  f    car,    the    hnd}    and 

■  the   trnolc    priiper..     'l"t!i>   t\l>e   "f   side 
■bearing-  tnti'k    makes    it    jmssible    to 

carr.v  rlti;  I"ad  i,li-trib!5te,it  -.n  all  side 

■  '■  liearittii-  nndef  an>:  !r;ick  C'lidiii'ius, 
,.  «n«l  tlm-  diMribiites  the- I'-ail  ei|iially 
-to    all    tiri-    wherl.s.      Ir.  ,.a  .  wm-d    the 

■  truck  permitn  <'f  a  rigid  car  b-idy  be- 
hi.g  carrJedoVyr  the  :i--iuii  track,  tin  ;  ,, 

■  •:  ivbeel-  m''\iiig  'i(t  aiid  d"\vri  --r  iran-.\eriul\    \>it:i"nt   ir.in-nnitin:.i 
-;  .the  ni"ii. .11  f'  the  car  b'.dy 

Stt.\M      W  .V,-<TKli     Ai       Vol-:-. —  Ki-eelll      le.-I  -     liiade      lu       l'r.M'e->..r 

;   K.    b.  Miller   <>n   rr^sby    1.  •onvnix  i-    -.n'eiy    \.il\e-.    wliieh    \\er<.- 

;,  de-cribe<i  U!  <letaiV  in  the  September.  I'dl.  '--ue  "f-  the  .h'lrriiilii 
Iiii^iiu\-r.  >h..v\ed  that  uith  ;•  \  aU  e  I'i'i  nf  ..nly  (M).^  in.  ibe 
weight  (f  steam  djschai:ge'i  per  minute,  at  _'()!»  lb-    pre--urc.   wa- 

■  a-^   f'.lbi\\i ;        ' ,      .  • 
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HINTS   TO    UKAMSMHN 


in  wiiiiwi    ivn:  tlrmu  i.i. 

.\i.iu\  "  I \1h-  draft-Oman's  <lra\\b^ck>  ar<'  iliie  !■>  peculiarities 
•er->>ii;ilit>.  N|tu  I  if  the  mn-t  untrceable  '  f  these  is  the  tendeue 
\'\  m.-nii  from  place  tn  jdace  in  searcli  ni'  ^.i-ealled  experienc 
Re.il  -lasciiied  ripe  e\perieiu-i-  eoiiies  trnm  sl;i\iii!.i  in  mie  phi' 
Iniig  enough  In  haveb.id  pirs.iual  ac(piaintance  \\itb  .i  groat  niau 
ini)>  1. 1  (litYereiit  kinds,  t"  havi'  >een  what  mi-takes  were  iiKii 
and  al-n  what  ynnd  pninht  were  iiiade  and  Imu  th\  desii^ns  stn,. 
nji  in   service.  '.  .    \;      X.      '  V;    '  "■ :,    .'•..- 

The  draftsman  has  to  coiit.end  with  otVice  and  sb\)  coiiditioi 
wliicb   often    rei|i'in.-  cnilsideraXle   haste   l^i   getting  tliAwork  o(i' 
.ly   sUv-h   ia-e>  b--.tiu4<-  i-  allo\\\d    i'  r  tli\iiig^ht^.>mi  stiVl>    of  tli- 
dt-i.v;n    ihau    i-    reall>     nev'C-s-ar\    Xnr    accurate /"iCork,    .aiVI    utile- 


the  di'.iftsman  has  tr.iined  himself  to  work  uell  nndi-r  hi"gh  jir*  - 
sure  soiiiethiiii;  i>  aluto-t  sm\-  to  yo  Vvn  iig. 

A-'ui\n  one  point  of  view  a  haw  iujA  is  a  c  luummii'ati  ni  wii 
dti\'Ctiou-  foj-  doing  work.  In  >  ther  ujords.il  i-  a  .iir.ii>liic  letle 
.iiid  like  a  v  "'il  1 -iter  i-t  -Itould  lie  reiVlable.  eliarly  imdersf.O'i 
and  caiia'itle  iif  onl>  niu  internret.itioii\  Tlii-  iii;n  I.-,-  \-i..i!ate. 
ni    the    tir.-t    ]i.]aie    'i<\     U"\    "lakin;,-   ^ines   bea\>     eno,,:;li    .'iikI    dj- 


iiiiHi!;:-,!  \.ili->--  •.\]<':  i«i  ■->--'iV,..liavii!t.'  :i  -iiii.-tri-  C'Il:<-. 


'ii    \)k'. 


.,'.     .  ii..  *KV!>i!<-t  \  liveV.Mt.i-  li^.t  •?<  ;it  'lavii-.u  .'i  ■m-i'imIi-iI  edic ..    \ii7  Iti-. 

',>v.'.'ii..  ii:i.Vljl.-ti?v.i!vi-.  "vifl,' l!:^.;' -r:.t  !;;i\iiiw;  a  -.i;i;iri-  >.!»:.. Il4   lli-. 

,  .<' .  ,  111.  unit!'- ;  .\;i!>cr-,-\v)i'!i  !J:Vt  s^..-,!  jun'in,;- a  I'liiiidcil. f'ii;v.  i'- •  •  •  .  •  •  .•    ' -"   l''-. 

This  mean-  tbri^  for  every  .]potnid  nf  steam  ab.  .m  l.Jdo  I'.,  i.  ii. 
Were  wa-lefi.  wbich.  ^vhen  c^.n-idiriiiu  that  a  pnnnd  nf  e  .a1  enn- 
taiiis  14.(Kli)  ]'..  t,  u.  ,:ni«i  that  almut  H)  per  cent.  ..f  ili.a;  i-  u-eil 
in  evapnratiiiu  -tV.iin.  an.i  that  cnal  cn>i.-  .-|!i.  m  .'^_'..^(i  .-'  i^n.  wnnld 
mean  .'i  lo-s  ..f.  ffini  .S1.0(V  t..  Sl.3.^  an  li..ur.  (  )r.  l-nkinu  at  it 
iri.-m  anntiu-r  pniitt  nf.  \icu.  the  iirem.an  wnuld  be  w.i-tim.:  frnm 
tbrec  t«>  four  time--  the  amnnnt  •■{  hi- S\.ige-  during;  tlu  time  tlu- 
,I»Mps  AVere   bb'wmg..     If  'ibe   lift   of   the   vaKe    \\a-   din   in    ibis 

OSt-Wnllid   be  j'u.stai""nt   dnuble. 


Si'mmers    Balnnced    Side    Bearing    Truck.    ■'■.-.-.  ■,    ■..'.•    '    "  '    -    - 

;  -,,   .        :■■  -  ■■::7-   .:...-'.  •_:  /.■r,-;,:' ..'  ■/'■;.  ^  ''\:[''^:  •^■'  ' 

•mgnisliiii'-;  liiie-  nf  (JitTerv-nf  nupnrtaiice.  Another  mistake  i-  in 
make  an  ebvati'  jI  Orawing  which  dnt.  -  n..t  -hnv\  -utVieieiit  detail 
In  in-nre  the  d.-aranci  •<\  all  n.art-.  An  illu-trat'nii  ,i\  ibis  was 
a  Incmu'  ti\e  ending  caril  nii  v.hicli  the  jin-iii,,ii  ,,f  tlie  reach  roil 
h;w|  nni  Im-n  hi  cknl  .-it  iiie  e\tri-me  ii.ninl-,  .and  w  b.  n  erect<d  tbi- 
luie  n|  hk  rn<l  in  .iiie  p''-iiion  pas-ed  ibrnii^ii  ;ui  air  r<.'-er\nir. 
uhiclyof  cour-e  had  tn  hi-  tiioved.  ;     • 

Anfitlur  drawback  i-  the  slmw  iii^  of  In.  i  uw  ■>  iew  a  ,iii<}  sec-. 
|i  I'-  oil  a  dei.iil  drawing.  In  n'u-  -,i-e  a  !  •■nmntt-.e  c'"n.--he;td 
wa-  tn  bi  c..]pied  nui]  made  .-imnuer  afnimd  the  pistnii  n^  tit. 
li,i\i*:.j  the  iiuTe.i-eil  dirneu-i..n  carried  b;ick  l'.  iiiclucle  the  wri-t 
)iiii  c'nllar.  Ill,  .iriuiii.d  dr.awiiig  -hnAed  .a  -ectinii  near  the  \vri.-t 
pin.  .ittd  nil  thi-  -ecti>.n  the  drafism;in  sketched  in  the  increase 
in  -i/i-  de-ire'l.  The  f.  .nudr\  wli.  >e  <luty  it  is  to  f.'.lh.w  a  dr.iw- 
iuL;  and  \\i  t..  .i-muiu-  iliini:.-.  -imply  m.ide  the  wri-t  pin  collar 
hi'.4her  ;iiid  left  t!u  ]iart  atonnd'the  ]ii-lou  rod  a-  we:ik  as  be- 
fore. TheVe  -h.uild  have  been  .ill  ;iddition,-d  section  shown  farther 
lip  wliiih  w..nld  lia\e  iii\.d\e<l  cnii-i<Urabli-  uinre  drawing.-  A, 
drawing  c.amini   he  made  tn. i  plain,  even  at  tbe  cn-t  nf  .-idditiniial 

'  |-"riiiii    an    a.!.Ir<--s    I)i-f..rc    tlu-    .Viiivriian    ."s.ii-ifly    .if    KiivjiiH-t'iiiiK    Hr.-ilt-- 
iiu-n  at   Nrw   ^■.l|-k.  I-'i-Iiru-'iiv   I  .s.    1"'IJ.     .\lr.  Tiirni>itH   is  wiili  tlie  .Xnicrieaii 

l..ie.iiii<.liv .-   ('..ini.anv.    \i  u-   N'..rk.  .  '■:.    ''  .■  ..  ,   -'.    .■  ■■     v- 
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..•.;  iiK-  mill  (.■\|icii>ic.     A  'li'Ilar  in  the  <Ir;i\\  iii;^  r.  (.in  Ii;i<  tit'trii  sa\r<l 
■'in  in  tiu-  >lii)|).  ■  .  •  ■•;•,  ;^  '.;■'■■  ■'  v  .?: 

I'Tiini  anotlicr  \u  int  "f  \i\\v.  a  (Irawini*  is  a  dcscri]ni<'n  of  \vi>rk 

•  \  liioli  must  In-  made  \\'n\\  rrnard  to  the  strenvith  nf  materials.  Tliis 

.iTnis  i>li\iinis,  lii;t   Imw    i  I'ten  it   is   fi irjii'tten.     (  )ne  ean>e  "I  tlii* 

'riii'tt'nlne>>  i^  ^nnple  iyui .ranet  or  the  nei;leet  i<i  n^e  the  laws  i>t 

-  ;  Kchanii-^.      As  an  illn-tration  ai  this   Tanlt  a  l<K-<imc.ti\e  throttle 

ivver  ua.s  made  in   uhieh   the   relative  distance^  hetueen  the   ful- 

•  mm.  tin.  ttie  r k!  .im]  handle  were  sueh  a^  to  necessitate  an  c.x- 
.essive  pnll  on  the  h.indle  in  order  to  open  the  thmtile.  A  little 
ionsi<leraiion  of  tile  meehanieal  law  of  the  lever  would  ha\e  prc- 
vente>l  it.  Another  .a-e  was  the  .attad'ituent  of  a  valve  ni<ttt<>n 
t-ouiliinin'.:    lever    to   -i    erosshead    liy    a    i>in    several    inehes    hij-li. 

The  pin  h.ul  heen  tis>nred   for  shear  onl_\.  and  not   for  the  addi- 

rion;il  heinliny  i\\\c  t'^  the  eeeentrie  jinll :  conse<inentl\    ii   hmke  itl 

.-    -erviee.  '  .Vimu'ror.-.  otlur  -ueh   fdilnres  ma\   he  traceil  hack  t"  thv 

.  /jlraftsmaii  and  de>iiini'r.  -     .    ■r';'.       ]'■'■':.:    ■  ■._  .         '     ;:    •.    . 

Manx    ealetdation-   n'li-t   )>■:  hnsi-d  on   tile   result-   of  tlie  aetlon 

'  ■■{   part-    in    <er\iee.    for    in    some    instaiiees    the    -tre>si-    are    in- 

•  li  ternnn.ite  iuathematii-ally  ;  that  is.  element-  enter  in  which  can- 
woj  he  niea>nri-il.  ,.iiii  m  sucit  case*  one  mr.-t  tat..i!iari/e  hiiiiselt 
with  pre^io^'s  de-iiiu-.  -eekinn  advice  from  iky-iiiik-r-  f.nuiliar 
wiiii  tho-i  p.trl-.  A  f'.tnhir  diiiicidtv  ciiucs  fro:;Liim  cvinsidiriiiK' 
.'liii^e-  t'     which  a   part  max    he  -uhiicted.     Tluiik  of  the  imnliter 

•  I  ItaiidK'-  atid  Inu*  locateil  .it  seeminiilv  inacce>.<ih]e  ^ilaces  on 
ni.ichiiies.  hut  whicJi  are  i:>ed  as  "-tep?  w  hen  not  ile-ii;iied  for  any 
-•.tch  prfrpose.  Safelv  would  cotm-el  that  thi-  -hould  he  con-i<l- 
•perl,  awl  tliat  >\er>  structure  or  machiie  slionhl  I'e made  as 
■  Me.irlv  f  i  I  iir>  of  a-  i-o-^ihle.  ( )iu  insi.mct'  of  this  v\a-^  a  jirale 
-haker  -h..  |i  \\  inch  w  .a-  de-iuiuil  l>  >  w  ith>tand  tw  isiiiiy  'momuiTtrhtv- 
ioihe  pul'  if  n'e-<tri'iiv.  m.m.  Hut  at  'iUe  time  tin-  aiate  hecame 
clooM^.,1  with  ilmkers  .'''id  tlu-  I'lreuian  \\a>  unahle  i"  ^''^'l"^*^"  't 
>'.>  the  er.yini-er  caiiu-  tn  help  liini  out.  Iheir  comliiiud  ptdl  iii 
stead  of  -li.akinii  llie  _:jrate  twi-teil  off  tl)e  shaft.  The-esiluatioii-* 
'call  foi"  imay  illative  t'li-i'^zhi  and  an  intimate  ;it."<|naintaiice  with 
the  roui^ii  treatment  t'lat   a  iiiachine  in.iv    receive. 

Last  ot   al!  a  drawing   i-  a   <K-^rii>iion  .  f  work   which  nfu-t  Ve 

made  snhiect  to   tin-   knowledge  of  -hop-men  and  :ind  the  actto?>. 

of  inacliine  tool-.     l)r.ift-men  should  have  siit'>p>x|>erit-iice:  t'u-y 

-liiiuM    know     what    dimeii-iiMis    are    neces-sarv    to  :tlie    shop-in;m 

iiid   he   familiar   with   the   way   the   work   is   doix\,     l>r;iwini;s  are 

Jreiiueiillv   -eeii  in  wliicli  the  dimensions  .i:iven  art'  u;  t  th' >e  which 

the  mechanic  uses  in  iloin;.;  the  wurk,  ami  lu-  i-  i'.nse(|;)enri\  "Ci>n]- 

jielle*!   to  lo-e  time  aiiil   run   the  risk   of  error   iiy   calcnlatini;  tlie 

re(|uire.!    diiren-ions    for    himself.      An    illn-tratioii'  i>f    ilijs .  is   in  - 

^iviii',:   tile  di-taiice  across  th.e  flats  of  a  sijuare  shank   in-tead of 

the    diameter    i'f'  the    circtuuscriheil    circle,    which    >:f   course   tlri? 

lathe   lian<i    mn-t    k.ave   in   >  rder   to    iui;n    the   piece   hef'/re   it   can 

'he  sli,ii)ed  s(piare.     As^aiii   we  often  tiiid  tliat   in-urticieni  cleai"Uice 

!-    .-illiiwed    for    rivet    heads  and    nut-    when   the-*.-   .areitot    sJiown 

11  iletail  .  hi'h   hoK--  .nv  :il-o  |)laced  -o  close  to  a  recessed  C'rliey 

ili.at  iio  r' 'oin  i-  allowed  f"r  tlie  w  rmi'h,     Tijies  are  often  shown 

lent  to  impossihlv    >niall  ra<lii.  .iiicl  insuriiiieiit  r' om  is  .dlowed  in 

vhicli  to  put  tile  heiid.     An  olTset    |or!.;m;4  is  -omelinies  siiii  witii 

liiiH-n-ion-    i^etvleeii    the    center-    of    tlu-    ottset    pari-    in-tead    of 

hetweeii    the    (in*>ide    ilat    .-ides    which    the    smitlr  niUst    uiea>iire.: 

1  hell,  t'  ".  detail-  .•■.re  •.fteii  -liow  11  wliicli  involve  extra  lah -r  witli- 

'Ui  ;iuv   corropondiiiy  .idvanta^e.  >-ncl)  as  railii  on  niilled  -urfaces 

•>inaller  than  the  radiu-  ■  f  the  iiiiier  and  iVei-i-sitatinu  a   sli;(pin<i 

c'peratioii.  or  iu^  ther  ca-e-  -ipi.ire  corners  on  the  out-ide  oi   h-nl 

i"'>r,^;inv-  w  l.ert-  no  ;id\alitai:v  is  to  he  i^aiiu'd.     .^mal!  points  like 

the-«r  inv  olv  e  unMece-s;iry  c  -t.  ' 

h'ollc.v^  iiiu  i-  ;he  .•idvici'  '.f  :i  m:m  who  ha-  heen  chief  dr;iftsmaU 
"f  a  larjie  locomotiv  r  w^-rk-  for  many  \ears:  ".\ppl>  the  e>tali- 
li-lied  stau'Iard-  aiid  dat.i  i<i  \our'  dr;iwiiii;  ri.>oiii.  (_'i  iisnl!  with 
the  foreiViau  of  the  pattern  shoj)  .and  with  the  forx-iuan  '.  r  oi'ie" 
vx)HTt.s  of  coii-tructioii  dipartments,  such  as  -iiiachine  -hops  :ui;l 
'toiler  -hop-.  \-k  .-idvice  from  more  e.vperieiicei}  draft-meii.  esjie- 
ciailv     from    \'>vir    immedi.ite    -uperior,.    Investigate  ,  the   r-i>ei"iii- 


cation>,  requirements  or  re-trictions  wliicli  imi>i  i;<.\ern  the 
pr«Khtctiou  of  the  part  \ou  are  to  work  tiut-  Conserve  your 
lime  in  the  intere^s  of  th<i>e  pa\iiisr  lor  it.  ,  Make  a  few  notes 
that  will  ai<l  in  niakini;  you  more  jiroticictit.  Provide  proper 
tools  for  quick  an<l  accurau-  work.  Give  your  draivings  suf- 
ticient  clieckiny  for  <letectioii  of  errors  and  niake  vorrections 
lief<ire  suhiuittin.u  them  to  the  attolitii>n  cif  the  in-pectors. 
.Make  an  honest  emieavor  to  de.^ijiii  so  that  Work  may  he  pro- 
«1  need  with' *ut  iinneces-ary  <.\]x' Ji.se.  .  Cease  fri^in  oopyiHrJ  -ni- 
other's  flesifin  witliont  jiroper  cousider.ition ;  stop  i;uessiiiJi ; 
learn  the  uIuU.  lu'zc  and  a'/vy  of  your  husiness."  ami  yon  will.. 
he  a  ver_\  successful  draft snian  ,ind  a  joy  to  tlie  enijineer  who* 
.ov'vrsees  \fi\i~       ■■:    ^      '  -■  .    ;-.-,'...     '■'-..'  .-'{', 

KRECTING  SHOP  KINKS*      ■ 

"BY  K..T.  SI'IDV. 

Former  .XssistanI  lo  Ocncral  Foreman,  (^unadi'aii   I'acific.  West  Torm»*»^.  (^jiiaJa 

JOIKN  Al.    Ko\    TKl  t  K.  V 

:  Tlu  liandlinifot  jouriiallioNes  is  a  hij;  prultlein  at  dix  i-ion  points, 
and  especially  where  they,  .ire  rei|uired  to  he  handled  hy  one  iiran. 
I'i,!^.  1  shows  at  rnck  for  conveniently  aiidViuickly  handling  driv- 
iiiii  Ix'xes.  To  ojiei'aJe.  the  truck  is  riui  o\er  the  hox.  the  lian<41e 
is  raised  and  the  .urah  hooks  are  placed  in  the  povitii.n  -hown. 
one   littinj;   into  the  oi!   pocket    on   top  of  bOx   while  the  other 
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"-     --;      Fig-    1 — Truck    for    Journal    Boxes.  ;  .      ,^ 

rests  ill  the  iVllar  lit  at  tlu'  hotiiiin.  When  the  h.aivfMe  is  lowered 
tlie  Im'x  is  urippeij  .•m«l  lifted  from  the  yround,  lirint;  ht.ld.  last  hy 
Its  own  weight.  I  he  link -which  carries  tin-  iiiah  ln.tik  is  adinst- 
ahle  i>n  tlre;haji<lle.  I'.v  placinu  it  in  the  next  hok-  farther,  front 
the  snpi>i>rt  a  suTaller  1io\  may  he  1ifte<l  witliotit  vxccssive.  jtiotioll 
of  the  liandte.  likewi-i-  .i  yreaier  leverage  c.ui  he  iihtaiiied  for 
hamllini''  kiriier  ho.xes  hy  ii-ini;  the  hole  luare-t  the  arch. , 

l'<lKT.\^!l,^^-<llI.  isikxik  iok  mk aiixi;  cvi.i.vukk.-. 

:.\.    convenient    arrani^euuiit    for   hvatii^ifi   loci'iniotive    cylinders 
w  hen  apjilyiuii  hu-hint;-  i-  -hown  in  i-"i}j.,JL.    It  is  lixed  <in  a  truck 


Fig.  2 — Portabte  Oil   Burner. 

which  is  placed  at  Uie  ft'Hit  t»f  tlicenjjine  hetwectt  tile  front  ^tld 

heain  mid  the  cylinder,  the  litirner  lieinsr  ad.inst.ed  t<.'  the  correct 
heiglit  and  aniile.  It  should  ])oint  to  the  center  of  tlie  cyhiuier 
al»oUt  4.in.  from  the  eiul.     A   l.irue  -Iieet  -in >h  cone  i>  pl;iced  in 

'Kiltered    hi    tiio   7?(ltVj£'.r-    :\)^c    (/•r~ctic    .crthilfiitUHv    wliieli    cIosxhI    Sep- 
ti'uibcr   t5,    19lt.  "  -  ._ 
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'?  the  cylinder,  the  back  of  the  cone  touching  the  back  edge  of 
■•  cylinder  while  its  point  reaches  near  the  front  end.  The  flame 
'■■'.',  is  directed  on  the  point  of  the  cone  which  distributes  it  and  heats 
,  the  inside  wall  of  the  cylinder  evenly.  With  the  burner  shown, 
-■/a  22-in.    cylinder   can   be   heated   ready    for   the   bushing   in  20 

minutes.  The  details  of  the  piping  arrangement  are  enlarged  in 
'  the  illustration  so  as  to  show  the  construction  more  clearly.  All 
;■  the  air  pipe  fittings  are  ^  in.  and  tiie  oil  ^ipes  are  f^  in.  The 
■' ,  idea  of  trucking  the  whole  outfit  was  to-  save  the  time  usually 
',  lost  in  getting  and  making  hose  connections.  The  possibilities 
"    of  the  various  uses  for  a  burner  of  this  type  are  numerous.    The 

same  arrangement  will  fire  up  boilers  for  tesfe,  or  melt  off  babbitt 
'}    from  shoes  or  boxes,  etc.,  thus  effecting  considerable  savings.,: 


:r 


A 

time- 
main 

'  r- 


,,   ,.V;       ■    A     TRUCKS   FOR   ROD§   OR   AXLES.  j.,^ 

hand  truck  of  the  construction  shown  in  Fig.  3  is  a  real 
saver  in  shops  where  the  handling  ^jfdriving  or  truck  a.xles, 
or  side  rods,  or  similar  work,  cannotue  confined  to  cranes, 

4'(?- ^ — -zy -^<- Z'o-- — ^  ^-    :  .         •■;•     -        ,■» 


and  it  is  much  superior  to  the  ordinary  hand  truck  which  is 
commonly  used.  In  operation,  it  is  run  directly  over  the  rod 
or  axle,  and  when  the  handle  is  raised  the  far  end  is  lowered, 
which  allows  the  jaws  of  the  grab  hooks  to  close  over  the  rod 
or  axle.  The  handle  is  then  lowered,  raising  one  end  of  the 
axle  and  allowing  the  nearer  pair  of  grab  h(a^-s  to  be  placed 
over  the  other  end  of  the  axle.  On  bringing  the  handle  to  a 
horizontal  position  the  axle  or  rod  is  lifted  clear  of  the  gi^und 
and  is  ready  to  be  transported.  The  construction  of  the  grab 
hooks  is  such  that  the  weight  of  the  carried  body  tends  to 
tighten  them,  thus  holding  the  object  securely.  The  truck 
is  of  special  value  where  this  class  of  work  has  to  be  carried 
from  the  store  house  to  the  shops  or  engine  house  over  more 
or  less   roush  ground ;   it   requires  only  one  man  to  handle  the 
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.•  -  .Fig.  4 — Portable  Oil    Babbitt   Furnace. 

work  instead  of  two  or  three.  The  handle  is  made  of  wood 
and  the  rest  of  the  fittings  are  w?ought  iron,  with  the  exception 
of  the  wheels,  which  are  cast  iron.  The  chain,  the  links  of  which 
are  of  5-16  in.  material,  should  be  adjusted  so  that  the  bottom  of 
the  grab  hooks  will  hang  2j4  in.  from  the  ground  when  the  handle 
is  horizontal. 

P0RT.\BLE  OIL   B.VBBITT  FURNACE.  *         "      '     '' 

A  compact  labor-saving  device  that  is  adapted  to  shops  that 
have  a  variety  of  babbitting  work  and  where  it  is  inconvenient 
to  take  all  such^work  to  a  stationary  fire,  is  shown  itr  fig.  4.  It 
is  still  customary  in  many  shops  to  melt  a  ladle  of  babbitt  and 


to  carry  it.  through  the  shop  to  where  it  is  to  be  applied.  It  i; 
undoubtedly  a  dangerous  -practice  and  unnecessary  when  su«|i 
an  arrangement  as  that  shown  in  Fig.  4  can  be  made  from  tllb 
scrap  material  fourid  in  almost  any  shop.  It  consists  es^entiamL^ 
of  three  iron  plates  J4  i"-  thick  separated  by  pieces  of  1  in.  prpt^ 
and  connected  by  %  in.  bolts  passing  through  the  pipes.  Pieces 
of  angle  iron  are  riveted  to  the  top  plate  to  serve  as  rests  for 
the  ladle,  and  both  the  operating  valves  are  on  one  side  behind 
the  shield  plate.  The  f)iping  arrangement  is  such  that  only  one 
connection  is  necessary  to  make  it  ready  for  use.  A  babbitt  fur- 
nace of  these  dimensions  will  melt  20  lbs.  of  babbitt  metal  in  less 
than  10  minutes. 


ENCLOSED  OBSERVATION  PLATFORM 


The  'obsepvation  cars  for  the  Panama  Limited  of  the  Illinois 
Central,  running  between  Chicago  and  New  Orleans  have  a 
new  feature  called  a  sun  parlor.  Since  these  trains  operate  in 
daylight  at  both  ends  of  the  route,  to  make  the  observation 
platform  available  in  the  north  during  the  winter  season  it  was 
decided  to  have  it  enclosed.  The  next  day,  however,  the  tem- 
perature would  permit  it  to  be  open,  and  therefore  the  large 
windows  were  arranged  to  drop  out  of  sight,  leaving  prac- 
tically an  open  observation  platform. 

The  construction  of  the  drop  sash  is  shown  in  the  illustra- 
tion. A  special  steel  frame  capped  with  wood  on  the  inside  is 
used  for  the  sill,  being  hinged  to  the  inside  finish  so  that  when 


Vertical  Secfhn.  '•.•:.',,-. 

Details    of    Drops    in    Illinois    Central    Observation    Car,      ..a.;.' 

tlie  sash  is  raised  about  3 J/'  i"-i  it  can  ho  Swung  inward,  per- 
mitting the  sash  to  fall  into  the  cavity  below,  and  thus  be  com- 
pletely covered  when  the  window  sill  is  again  in  place. 

These  cars  were  built  by  the  Pullman  Company,  and  are  of 
composite  construction,  having  a  steel  underframe  and  super- 
structure ;  the  inside  finish  is  of  wood.  They  are  74  ft.  in  length 
over  the  end  sills  and  have  a  large  observation  room  with  a  seat- 
ing capacity  of  25  just  ahead  of  the  sun  parlor;  forward  of  this 
is  a  smoking  room  with  a  seating  capacity  for  20,  which  is 
enclosed,  a  side  corridor  forming  a  passage  to  the  observation 
room.  A  toilet  and  a  small  buffet  is  provided  in  connection  with 
the  smoking  room.  The  cars  have  total  weight  ol  136,100  lbs. 
in  working  order  and  are  equipped  with  axle  light,  using  a  Gould 
40-volt,  3  k.  w.  generator  and  Edison  batteries;  also  the  vapor 
system  of  steam  heating  and  Garland  type  C  ventilators. 
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LOCOMOTIVE  FEED  WATER  HEATER 


:  ."  .   ■..;:   BY  GEORGE  SHERWOOD  HODGINS.<  ;  -r  !:  V  V 

About  five  years  ago  D.  Drummond,  chief  mechanical  engineer 
of  the  London  &  South  Western,  devised  and  applied  a  method 
of  heating  the  feed  water*  on  locomotives  before  it  entered  the 
lioiler.  This  arrangement  proved  so  satisfactory  and  economical 
tliat  its  use  has  been  extended  on  that  road  to  cover  practically 


charged  through  an  opening  in  the  rear  header  to  the  ground, 
falling  between  the  rails. 

A.  duplex  pump  having  steam  cylinders  4  in.  in  diameter  by 
8J/2  in.  stroke  and^'ater  cylinders  35^  in.  in  diameter  is  driven 
by  live  steam  froritthe  boiler  and  draws  its  water  supply  from 
the  hot  well ;  it  discharges  through  a  pipe  led  forward  under- 
neath the  boiler  to  the  smokebox  and  through  a  check  valve  on 
the  upper;  part  of  the  front  flue  sheet.  This  pump  is  generally 
secured  to  the  frames  on  the  left  side  of  the  locomotive,  although 


Arrangement  of  Feed  Water  Pump  and  Piping  on  the  Locomotive 


all  classes  of  locomotives,  and  it  is  stated  that  an  average  saving 
of  about  13  per  cent,  is  being  obtained  when  compared  with  the 
use  of  feed  water  at  the  ordinary  temperatures. 

A  well,  or  chamber,  2  ft.  2^4  in.  in  width  and  about  18  in.  deep, 
and  extending  the  full  length  of  the  tender,  is  provided  as  a 
heating  chamber,  the  source  of  heat  being  a  small  proportion 
of  the  exhaust  steam  from  the  cvlinders  and  the  exhaust  steam 


in  some  cases  it  is  carried  by  a  casting  extending  between  the 
frames.  On  some  locomotives  two  pumps  are  provided,  and  on 
others  a  regular  injector  drawing  its  supply  directly  from  the 
tank  is  provided  for  an  emergency.  As  may  be  seen  in  the  illus- 
tration the  hot  well  on  the  tender  is  water  tight,  being  separated 
entirely  from  the  tank,  and  obtains  its  supply  through  two  2- 
in.  holes  at  the  back  end,  while  the  pump  suction  is  located  at 


Longitudinal    Section   of   Tender  Showing   the   Hot   Well. 


from  the  duplex  pump.  In  this  well  .are  si.xty-five  1J4  '"•  tubes, 
18  ft.  in  length,  connecting  two  cast  iron  headers.  These  tubes 
are  given  a  drop  of  16  in.  toward  the  back  end  and  the  steam 
entering  the  forward  header  gives  up  its  heat  to  the  feed  water 
surrounding  the  tubes,  is  condensed  and  the  condensation  is  dis- 
*American  Engineer  &  Railway  Journal,  May,  1907,  page  184. 


the  front  end.  In  this  way  there  is  comparatively  little  heat 
transferred  to  the  main  body  of  water  in  the  tank  and  the  water 
in  the  hot  well  is  easily  maintained  at  a  temperature  of  about 
200  deg.,  the  heating  surface  in  the  tubes  amounting  to  about 
382  sq.  ft.  '•  ■  • ' 

It  is  a  practice  on  the  London  &, South  Western  to  start  the 
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as  soon  as  the  locomotive  is  started,  and  to  maintain  the 
level  by  governing  the  speed  at  which  the  pump  is  oper- 


INSPECTING  SIDE   BEARING  MQTION 
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Section  of  Tender   Fitted   with   Feed   Water   Heater. 

ated,  so  that  it  works  continuously  and  'the  supply  of  water  to 
the  boiler  can  be  made  to  exactly  equal  the  demand. 


Cash  Value  of  Employees. — Tn  a  statement  issued  to  the  em- 
ployees of  the  road,  Presitrent  H.  U.  Mudge  of  the  Chicago,  Rock 
Island  &  Pacific,  capitalizes  each  man  earning  $83.33  a  month, 
or  $1,000  a  year,  at  $25,000,  because  the  man's  wages  or  salary 
is  the  interest  of  4  per  cent,  on  $25,000.  He  says,  a  man  earning 
that  much  is  worth  as  much  as  a  locomotive  costs,  but  lie  adds : 
■'You  can  make  yourself  worth  more,  while  a  locomotive  cannot. 
You  can  direct  your  own  energies,  while  a  locomotive  must  be 
directed  by  a  driver.  It  rests  with  you  to  raise  your  own  capital- 
ization to  $50,000,  to  $100,000,  or  even  to  $500,000.  Therefore 
be  careful  about  your  food,  treat  your  body  decently,  and,  above 
all,  feed  your  miiid.  You  are  working  for  a  large  corporation. 
In  the  nature  of  things  it  cannot  know  you  very  well  personally, 
but  it  knows  you  by  the  work  you  turn  out.  It  sets  a  real  value 
on  your  work,  higher  tlian  you  think.  Your  value  is  measured 
by  the  quality  and  quantity  of  results  you  produce.  Somebody 
knows  your  actual  wortli,  appreciates  your  honest  endeavors  and 
has  you  in  mind  for  better  things.  It  is  a  business  proposition. 
Each  of  us  is  capitalized."  ,.  .,.     ,     .         ,      ,     »,  ,  ,^ 

Train  Resistance.— A  formula  for  train  resistance  is  given  by 
the  Baldwin  Locomotive. Works  as  follows: 

R  =  \.8T  +  lOON. 
Where  R  equals  total  resistance  of  train  in  pounds,  'f  equals  tlie 
weight  of  train  in  tons  (both  of  these  being  exclusive  of  engine 
and  tender)  and  A'  equals  the  number  of  cars  in  the  train.  This 
formula  applies  for  a  speed  of  5  m.  p.  h.  and  for  speeds  greater 
than  that,  2  per  cent,  of  the  result  should  be  added  for  every 
mile  per  hour  greater  than  5  up  to  30  m.  p.  h.,  beyond  which  speed 
the  formula  does  not  apply.       „  •.  .  ._.  .^ 

German  Vac.\tions. — It  is  proposed  in  Germany  to  change  the 
end  of  the  school  year  in  different  districts  or  states  so  that  the 
vacation  may  begin  at  different  seasons,  and  the  summer  travel 
on  the  railways  be  more  evenly  distributed.      .,,•••..-•,,.:    *.  • 


There  is  considerable  uncertainty  in  regard  to  the  action  of 
several  important  details  when  a  car  truck  is  in  motion,  ana 
careful  observations  of  this  action*  would  be  of  material  as- 
sistance to  those  who  are  endeavoring  to  improve  these  details 
The  movement  of  side  bearings  is  a  suliject  which  is  constantlx 
under  discussion,  but  on  account  of  the  difficulty  of  inspectinj.; 
them  wlien  the  car  is  traveling  in  regular  service,  very  little 
is  known  as  to  their  actual  performance.  The  illustration  shows 
a  mirror  arrangement  which  was  devised  by  Edwin  S.  Wood  & 
Co.,  Chicago,  for  observing  the  action  of  side  bearings  from  the 
car  window.  The  mirror  is  secured  to  the  lower  edge  of  the  car 
side  opposite  the  side  bearing,  and  the  angle  is  such  that  the  image 
is  reflected  vertically  and  the  motion  of  the  truck  with  respect  ti' 
the  car  bodv  can  lie  clearlv  seen.     Various  modifications  fit  the 


'^"■'■o'"  ^^Jr   Inspecting   Side    Bearing     Motion. 

same  principle  can  be  used  for  the  i)urpose  of  observing  the  mo- 
tion of  the  journal  boxes,  si)rings  and  equalizers,  etc. 

It  is  claimed  by  many  that  the  friction  of  the  center  plate  and 
side  bearing  is  sufficient  to  hold  the  truck  out  of  square  after  it 
has  left  a  curve  and  entered  a  tangent.  By  a  simple  arrange- 
ment of  tlie  mirror  this  action  could  be  readily  inspected  and 
some  useful  inrormation  could  be  derived  from  such  a  study. 
Here  is  a  field  for  investigation  which  has  not  been  properly 
cultivatied,  and  with  the  assistance  of  the  mirror  it  ought  to  be 
possible  to  obtain  a  number  of  valuable  facts  relating  to  truck 
motion  and  the  acti^i  of  truck  details  when  moving  rapidly, 
which  should  lead  to  vjnportant  improvements.       .••'■':.■■'•.:.•;■;,! 
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Flange  Press  Work  in  Railway  Shops 


An  Analysis  of  the  Economies  Possible  from  the  Efficient 
Operation  of  a  Modern  Flange  Press  in  a  Railway  Shop 
for    Both    Locomotive    and    Steel    Freight    Car    Work. 

>  ^    ^  ^     ^^        :         BY  LEWIS  D.  FREEMAN.      /^  < 


Comparatively  lew  roads  appreciate  the  value  of  the  hydrauHc 
flange  press  as  a  cost  reducing  proposition  and  the  object  of  this 
article  is  to  point  out  the  advantages  of  a  properly  equipped 
flange  shop,  such  as  would  be  suitable  for  the  maintenance  of 
upward  of  500  locomotives  and  15,000  steel  cars.  The  flange  shop 
herein  decribed  is  supplying  parts  for  2,000  locomotives  and 
approximately  90,000  cars,  about  one-third  of  which  are  of- all- 
steel  construction.  Take  a  railway  that  buys  50  new  locomotives 
that  all  go  into  service  about^  the  same  time;  after  about  live 
years  of  service,  which  is  a  fair  average,  the  iireboxes  will  re- 
quire renewal.  1  his  work  will  have  to  be  done  quickly  to 
reduce  the  time  that  the  locomotives  are  held  out  of  service  to  a 
minimum.      .'■■f:;*:-  .•■.."•-;■;,.;■;   '  ■       >■•'.;■;,■,■;■•  VvV.--    <'"■       ■■/■■ 

Labor  in  making  the  repairs  is  the  next  most  important  factor. 
Hand  flanging  on  the  open  lire  is  to  be  avoided  as  much  as 
possible  as  it  is  expensive  and  unsatisfactory  since  the  sheets 
cannot  be  kept  hot  long  enough  to  flange  but  a  small  portion  at 
a  time,  and  the  frequent  heatings  set  up  internal  stresses  in  the 
sheets  which  cause  cracks  and  other  troubles ;  also  it  is  prac- 
tically impossible  to  flange  a  sheet  by  hand  that  will  conform  to 
the   exact   dimensions   required.     The  cost   of  hand   flanging   is 
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Fig.    1 — Hydraulic   Flange   Press  of  800  Tons   Capacity. 

almost  prohibitive,  it  being,  roughly,  about  nine  times  the  cost 
of  flanging  on  a  modern  hydraulic  press.  For  example  the  cost 
of  the  renewal  of  50  fireboxes  and  front  flue  sheets  when  done 
by  hand  and  by  the  flanging  press  is  as  follows : 


50  Front  flue  sheets. .  .»...> 

50  Back  flue  sheets 

50  Furnace  door   sheets 


Hand. 

$400.00 

675.00 

675.00 


Total  <i>. .«. • 


..  $1,750.00 


Flange 

Press. 

$45.00 

75.00 

75.00 

$195.00 


The  net  saving  on  this  one  job  would  be  $1,555,  without  taking 
into  account  the  difference  in  time  to  perform  the  work  by  the 
two  methods.  One  gang  of  live  men  can  probably  flange  two, 
front  flue  sheets  per  day  while  the  same  gang  can  flange  but  one 
back  flue  sheet  or  furnace  door  sheet.  This  does  not  compare 
very  favorably  with  the  hydraulic  press  where  30  back  or  front 
flue  sheets  is  only  a  fair  day's  output  after  the  formers  have  been 
set,  with  a  cr^w  of  five  men  consisting-ol  one  press  operator  and 
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Fig.  2 — Vertical  Section  Through   Hydraulic  Flange  Press.     ;.     . 

four  laborers.  It  would  not  be  a  wise  plan  to  flange  more  than 
30  of  any  one  kind  of  plates  for  stock,  as  too  much  money  would 
be  tied  up  in  stock  material  and  it  would  pay  better  to  set  up  the 
formers  oftener.  ^: '"..>>';  ■-.  - :  ;•::'.;:  .'i-^-'^i^'-^'  •  .^Ir'.  7;',"  "V  :■ 
Assume  that  the  road  operates  1.500  locomotives  with  an  aver- 
age life  of  fireboxes  of  'iw^  years ;  this  would  mean  the  renewal 
of  300  fireboxes  annually  with  a  saving  of  $9,330  per  year  over : 
the  hand  method  of  flanging,  as  well  as  having  the  sheets  exact' 
duplicates  of  each  other.  By  properly  designed  formers  the 
sheets  will  lit  the  boilers  more  accurately,  thus  saving  time  in  the 
fitting  up  process.  In  addition  to  the  firebox  work  there  are 
ash  pan  pockets  over  the  wheels,  sand  box  casings  and  smokebox 
fronts,  which  are  a  decided  saving  over  the  cast  iron  fronts,  as 
the  latter  give  trouble  by  cracking,  especially  during  the  winter 
months.  The  locomotive  work  just  described  will  occupj'  about 
four  working  months'  time,  leaving  the  remaining  eight  working 
months  for  the  manufacture  of  pressed  steel  car  parts.  Suppose 
15,000  all-steel  cars  have  been  in  service  for  a  sufficient  time  to 
require  frequent  renewals  of  the  more  important  parts  to  the 
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J  inin»  aii  si'i'ii  as  tlii-  liK-uniniivi"  i>  staiti.il,  and  In  maintain  llie 
wall  r   livil   ]iy   Licivornint;   tin.-   spinl   at    wliiiii   tin.'   imnip  is   niiiT- 


Section   of   Tender   Fitted   with    Feed   Water    Heater. 

mod.  Ml  that  it  \\"rk>  r^  ■uiiniiiiu>l\  and  tlif  sui>ii!\  nf  water  t^^ 
tlic  Iioilir  i-aii   iu'   niadf   \"   e\act!\    I'lnial   tli<-  di'niand. 

1."as|I  \'.\i.vk  i'I'  i-".Mi'i.nVKK>.'  In  a  >lattnuiit  ir-iud  t^'  tliv  ini- 
pliiyt'cs  (if  the  rnad,  IVoidoni  II.  I'.  Mudi.;r  I'l'  tin-  I'hiiaun.  Um-k 
Island  \-   Pacific  i-.'ti>italizcs  i.ai.li   matt   carninu   SS.v33  a   in-mtli, 

.  or  Sl.fKM)  a.\i'ar.  at  SJ5.(MK>.  lui-aii-i'  tln.nianV  wayr-  "r  -alar_\ 
i-  till-  intt-rt-t  iif  4  pi  r  tint,  .ni  SJ3.IHI0.  lie  st\s  a  man  earniim 
tliat  nnicli  i^  wiTth  a.-«  nruvdi  a>  a  li'C"m.iti\e  cist>.  l.iit  In-  ad<I>  : 
■■^"iiii  can  makv  _■;  •  iin>ilf  U'>rtli  ni'Tc-.  uliil<  a  !■  n-.im-'iu  i'  i-aniV't. 
\i<u  eaii  direct  i,  i  ■iir  fw  ii  lUvi'siie.-^.  while  a  1' 'ii  inii  >t  i\  e  nui>l  lie 
ilirected  liv  a  driver.  It  r<»l>  with  xmi  1-'  fai-i  yuv  nun  eajiital- 
i/aiimi  t'l  :i;50.(XH.>.  in  .^kl«).(t<K».  ...r  evoi  l..  m^.^hmkhi.  Iluref..re 
I'V  earetiil  ahi'tit  vinirl""d.  treat  \'inr  In.dy  .Ki"inll>.  .md.  ahnse 
all.  feed  ><'tir  iniJHl.  ^'|•11  arc  wnrkinu  i^r  a  lari:e  c*!']..  T.-itinii. 
In  tin  ii.atnre  <.i  thiniis  it  eaniiMt  Uiinu  \"ii  \ir'>  uell  per^-nally. 
hut   ii  .kntjW.-<  V'li  ?iy-tlie  wmk  }<>\\  turn  nut.      It   -it>  .i  real  value 

mj  yniir  W'Tk.  liiylier  tli.tn  ymi  think.  \<'\\y  \alue  i-  ine.istifed 
hy  tile  (|iialhy  and  ipianlitN  <'i'  ri'-nlt>  y..n  pr^duee.  .<nmeh"d> 
kiui\v>  ynur  aclu.'dxvnrtii.  .iiipreeiali  s  ywr  Imuo-t  I'udi'.u  i 'i--^  and 
has  you  in  miinl- f"i-!.  l>eiter  thhi!.;-.  It  is  a  llu-ine»■^  piopi.>iii.in. 
I-':u-h  of  ns  is  e:niil:iH/id." 

Tkals  l\i.^is:i.\.NtK.-  .\  I'nruuila  I'nr  tr.iin  re-isi.iiice  i»  v;i\en  !■> 
the  I'.aldwiii  Locomotive  WVrk.-  as  fnnow>:  • 

.....    .-;         :'''■■   J<^  l.Sy  --    1(K).V. 

Where  A'  eifiials  total  re-i?tanoe  of  train  in  pi.inid<.  /  ei|iial>  the. 
weiiiht  of  train  in  tons  ihoth  of  these  heitii-  exchisi\e  of  eiiuine 
and  tender)  and  .V  ei^iuals  the  niiml.er  nf  c.irs  in  the  train  rhi> 
formula  applies  for  a  .-peed  of  5  m.  ]i.  h.  and  for  .sjieeds  .greater 
than  that.  J  per  cent,  of  the  result  should  he  added  for  every 
mrle  per  houi'  t;reatir  than  .^  up  i"  Mi  m.  p.  Ii..  hexnud  which  >peed 
the  fornuil.i  does  not  a]iply.  .■■ 

(ii-.KM  AN  \  \(  .\  rioN.-.  -  It  i~  ]iropo>ed  in  (urm.inv  to  change  the 
end  of  the  school  year  in  ditVereiit  districts  or  states  so  that  the 
vacation  tnay  hejiin  at  dilTereiit  seasons,  and  the  summer  travel 
on  the  raiUv.avshc  lUMre  evenlv  distrihnted. 


lwSpkcting  sidk  hhakinc]  motion 

I  lure    is    coiisidir.ihh     iuuertaiut\     in    leyiird    to    the    acti    ii    .. 
>e\eral    important    detaiN    ulien    .a    cir    truck    i-    in    motion.   ani 
carelul    oliser\;ilion-     "f    tlii^    .iciion-    W'til,;    In    ,,\    material    a- 
>istanci'   to   tin  .^I'w  Ii, ,   .-ire   euiK-.iMiiiui^   t'     riijirovt-   t!u-e   (k't;iil 
riu-  niovuuent   of   sidi'  In  .iriu!.;-.   is  a   >ulii(Ct    which   is  ci-u-tantl 
under   di>cus-ii  n.    hni    nii    account    of   the   dilticnlty    of    in-pectiii. 
them    wlun    the    car    i-    tr.ivelini.;    in    re;:nlar    service.    \er\     littl' 
is  know  II  a--  to  tluir  actu.il   perf' 'rm.iiice.      I  lie  illnstr.ition  >lio\v- 
.1   niirrnr  .irraniieuieiit    wliicli    w;i>   ili\i-eil   ''>     l-.dw  in    .'">     W  ■  h  ,d  i\ 
C'o..  niic;ii;n.    f,  .r  oh^erxini;   the  acii.'ii  nf  ^\,\,    heariti'.^-    trnm  tlu 
car  window.      I  lu-  iiiiior  i>  secured  to  tlu    !"\\(r  edi^e  "f  the  cru 
side  o|)pM-ite  the  sicK   lieariu;.;.  a,!)"!  the  .mvli'  is  such  that  tiie  im;it.'i 
is  reflected   \irtie,ill\    .tiiil  the  ngnti.  n  .■['  the  truck   with  respi  et  I 
the  car  hndv    can   in-  clearlv    seen.     \  ari"Us  modiiieations  if  tJn 


•"   ■      ^'irror   fjr    Inspecting    Side    Bearing     Motion. 

s.iiHe  priiuiple  ciu  he^si  d   f'  r  the  purpn^c  i.f  ..jiseiAinu   ihi-  ni" 
lioii  iif  ilu-  JMiirii.d  !>•  i\is.  s[)rinv;s  .and  ei|U;di/t  r~.  etc. 

It  is  claimeil  li\  iiiany  that  the  friciinu  "f  thv  eeiiltr  jilafe  and 
side  hearini.:  is  sutViciitit  to  hold  the  truck  'C.;t  nf  sipiare  after  it 
h.is  left  a  cur\e  .-ind  entered  a  tangent.  l'._\'  .i  simple  arr.iiiv:t- 
imMit  of  the  mirr.  .r  this  .action  eould  he  readil_\  inspect!  d  and 
some  useful  iutorm.ition  could  he  <leri\ed  from  suvh  a  study. 
iiere  is  .a  tield  for  iinestiii.'ition  which  h.i-  ii  t  heen  iiri/uerly 
cultivated,  and  with  tlie  assistance  of  the  mirror  it  onuJu  t^  he 
pnssihle  to  olitain  a  numher  of  v.alnahle  fact^  relating  t"  truck 
motion  "and  the  acti'  n  of  truck  clet.iil-  wheti  nu.vini;  r.ipidlv. 
which    should    le.id    t"    important    iiiipro\  eiiurt-. 


-'^r^rT^ry^y^f.),  ^/: 


Flange  Press  Work  in  Railway  Shops 

An  Analysis  of  the  l^conomics  Possible  fnnn  the  Itfficient 
'  f       -  Operation  of  a  Modern  Flange  Press  in   a  Kail\va\    Sh<)p  ;;  v 

f()r    lioth     Locomotive    and    Steel    Freii«ht    (>ar    W Ork. 


H'i    LKWIS  I).  I  KHHMAN.       '    :  *    ' 

LMm|i;ir.iti\  1 1\    k\\    fi;i(l>  .ipiirtc.i.iti-  tin.-  \;i1iU'  "I  iliv  li\ilr;iuiic  Tlu-  lut  >;i\niu  > -n  tliis  fiu'  i>'li  W'liM  !jc  !?1. 555.  vvitii'.ut  Siikinj^. 

:Hi;i,-  jiri^v  ;is  a  loi  iiihuiii.L;  pf 'ixisiti. iii  and  tlit-  "lijcct  nt  tins  iiU"  arciuu  tlu-  (litYcrc'iRV  in  tinu-  l. ■  iicrform  tlit.  \v«>rk  by  ihe 

tide    i>    \i>   iiiiint    din    tin    advanta.uis    of   a-  pruinrly    i.c|uiiii.i'<l  iwn   nutiuxi*;.,     <  ijif  li'ani''  'tf   livo  men   can  jiroliably  tlafiiic  two 


iiintic  fillip,  suili  a^  \\(iul<l  in-  >nitalik-  i^r  tlu-  maintenance  nl" 
I'Muanl  ui  HH)  \i<ct'n\"\\\i>  and  15.(KM»  ^teel  i-ai>.  The  tlant^e  ^Iimji 
!  .rein  (Ki-rilnd  i~  >uppl\inv;  |ian>  fur  i.lHKI  Ic  hv  inn  itix  e^  and 
;.  ipr(i\iniatil_\  '().{H(l)  cars,  aimnl  one -third  'it  wliicli  .-ire  "I  all- 
-;eel  innstnictii'n.      I'.ike  a  rail\\;i\    tii;il  lin\>  .^(t  new    h  i,-(iniiiti\  es 

iat  all  ,1;"  inli.  M-r\ic(.-  almni  tlu-  >.-inte  tiinr :  atti-r  ainnu  u\c 
>r;irs   i>\    .-ervice.   uliicli    is   ;i    i,-iir  .-ivc-ra:^e.   the    rirel">\e>    will    ri-- 

iiire  renewal.  Iliis  wnrk  will  JKi-xe  in  Ik-  (ji'iu-  iinickl\  t" 
■■(inci-  the  time,  that  tlu  Imc  .niotiv  i  -  .-iri  held  ■  ait  "i  -irvice  t'l  a 
■;:iniininn.  '  '  -  .         /  ^ 

l.:Jicir  in  making'  the  repairs  is  tlu-  iu-vt  ridst  im]i' irtaiit  facfnr; 

land    (l.nijiii)!.;    nil    ihe-oikn    lirr    i^    t^    he    a\"idtd    ;t>    mnch    a-- 

!"issihle   Jis    it    is    expensive    .-ind    nns.-iti^ia^ctMr\    ^iiu-.-*lhe    sheets 

'  annot  he  ke|»t  lu't  hinii  en"ii.i;h  t"  llaniu    hnt  a  >n);ill  ixirli.ti  at 

time,  and  tlie  frequent  liealinus  ^et   nn  internal  .stre^-^es  in  tlu- 

-iutts   which   cause   crru-ks   .nid   'MJur   trdu!>le>:    al^'  it    is   prac- 

rally  imi"'SsihK-  to  limine  .-|  sheil  h\  li.-md  that  will  ci>iil'i>rni  to 
■in-    i-N.u-t    diinv-n-i.  ii>    rt-miind       'Ihe   e<  •>t    ,,{    hancl    ilani^inu    is 


Fig.    1 — Hydraulic    Flange    Press    of   800   Tons    Capacity.     / 

ilinnst  ]>ri  iliiliiii\  t-.  it  lieinL;.  rnnuhly,  al">in  nine  tiin(.->  tlu-  cost 
't  llanj;in.i(  nn  a  modern  hydraulic  >i)rcs.s.  l-dr  example  the  c^^t 
't  the  renewal  i>t  50  llrelMixis  ami  l'r<>nt  line  sliei-t-  wlu-n  done 
<y  liatul  aiul  liy  tlie  flani;int;  [iress  is  a.s  f<dli)\v.s; 


ir^ait  tlue  sheets  per  cla\  whiU-  tlu-  >.iine  t^nnu.  catl  tlaii^v  hut  "ne 
h.-ick  thie  sheet  "r  I'nrnace  d>i.  t  ?heet.  Tliis  does  n>'t  c<>nmarc 
\er\  fa\or;iiily  with  the  li>dr;uilic  ]'re>>  wlii-r».-  .VI  h;ick  ••v  ir<-nx 
iitu  -heels  is  mily  a  lair  <l.-i_\'.-  oinpnl  alter  live  ti>rnHr>  have  I'ceu 
.-el.  w  itli  a  crcWv"!  live  iiun  c 'n-i>tiiii:  ••i  "tw  press  <  I'cral'.'r  ami 


■0    I-'rjMiu  thu-    >-ln-t--t.; ■ 

M>   IJacU   lliu-  -liiet- .  . 

50    Fiirriiu-i-    il'iir    -lu-rt- . 

T..t;.l     ,.".... 


.<4iiii.rMi 

<i7.'^.nt» 

,  .o75.<'ft 


l-"l.niif{C 
Pros. 

$4. -.110 
s:l".vUtl 


Fifl.  2— Vertical  Section  Through  Hyolr»iitic  F1.Ar-ge  P'ess. 

four  lahi Tcrs.  Tf  \vohW  luit  he  a  w ise  plaji.t'.!  llan^o  itu'Tc  "tl.aii 
3()  '  0' .■my  one  kin<l  of  plates  for  -iook.  a?  to*- much  nioUvy  ^v■•luld 
he  tix-<f  iip  in  stook  nvateria!  aiul  it  wouId  pay  "lii-.tter  to  set  -Up  lllc 
f<irnier>  viftx;nt:'r.  .  "N.U-:        '  '  '•.-V'    '■"-      ■'  '  : 

\,?s.nnic  lh;rt  llu-road  o|ioraie>  .l..^(i()  I''C<'.njoti\V>  N\ith  :ni  aver- 
age life  of  iiftho^^cs  of  ;i\e  \i-;.r-;  this  ilm-uM  itiean  the  renewal 
of  ;W>  iirelioSe>  aiijiuallvv  with  a  -avirii:  of  ^'..^.Mt  per  year "Ver 
the  hand  inethod  of  llanginj;.  a-  ueli  as  liaviiip  tJie  >heet?.  exact, 
duplicatei;  of  Oacli  <'ther.  1;\  iMvperly  dvs}«iiK-«l  formers  the 
-heels  will  ill  the  hoikfs more  .-iccaratelv-  tiui*  "-avinji  time  in  the 
littini:  ui>  ]>roc<>j.  In  a<ldition  to  ilie  nrel»ox  \v«'rk  there  are 
ash  li:in  pocket*  oyer  tlu-  uhyel.s.  >.itid  1io\  casiups  and  smokehox 
fronts,  which  are  a  decided  saxius.;  ove.'.  the  cast  iron  friails.  as 
the  latter  i.;i\ e  irotihk*  hy  crackini:;.  especially  Ourin;.;  the  winter 
months.  -The  locomoti-xe  uo'rk  in-t  descrihed  will  ••ccupy  ahoui 
four  workinii  nioiitlis'  tinu-,  lea\  int;  tlie  rem;i.jnjn>:  eijiht  workinjj 
moiniis  for  the  manufacture  of  pVesse»l  steel  car  parts.  Sup|>osc 
15.(KX1  a!l--ieel  cars  have  heeii  in  service  f>r- a  stifticieiit  lime  to 
re<iuiri-    freiiueiit    renew;il-   of   tlu-   more  inifurtant   parts   to.  the 
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...•.  1  ■■■•"•    ,  .-  -■..■•■:■■.    -,        .    •       .   '    ,-        -■•■..■,•.'      •■    ■■■■•..     ,'.■.-■-■ 

extent  of  $10.80  per  car  per  year  which  is  only  10  per  cent,  of  the 
$108  which  has  been  published  as  the  average  repair  cost  of  all 
t!ie  freight  cars  in  the  United  States.  This  would  require  the 
annual  expenditure  of  $162,000  for  pressed  steel  repair  parts  if 
they  were  purchased  from  the  various  car  manufacturers.     This 


Fig.  3 — Plan  of  Flange  Press  Showing  the  Four  Auxiliary  Plungers. 

cost  is  at  the  rate  of  about  5  cents  per  pound  for  the  parts  ready 
for  application  to  the  cars.  This  same  amount  of  material  can  be 
£roduced  in  the  railway  company's  shop  for  about  2.5  cents  per 
pound  or  at  a  saving  of  50  per  cent,  or  $81,000  per  year.  How- 
ever, as  the  cars  grow  older  this  repair  cost  will  undoubtedly 
increase  until  the  cost  of  maintenance  becomes  too  great  for 
economical  operation.  The  investment  necessary  for  a  flange 
•shop,  as  herein  described,  will  be  in  the  neighborhood  of  $50,000 


plunger  19  in.  in  diameter  which  works  downward  with  a  sfrole 
of  36  in.  and  exerts  a  pressure  of  250  tons;  also  a  "pull  back' 
which  returns  the  plunger  to  its  normal  position.  In  the  center 
of  the  lower  platen  is  the  19  in.  vise  plunger  which  has  a  36  i  i. 
stroke.  No  provision  need  be  made  for  returning  this  plungt  r 
as  it  will  fall  of  its  own  weight  as  soon  as  the  pressure  is  release!. 
The  cylinder  of  this  vise  plunger,  which  is  bolted  to  the  low«r 
or  moving  platen  and  serves  as  the  plunger  for  the  main  platen, 
is  40  in.  in  diameter  and  has  a  stroke  of  48  in.  upward  and.  exeri^s 
a  pressure  of  800  tons.  In  addition  to  these  plungers  there  are 
four  slots  cut  in  the  lower  platen,  as  shown  in  Fig.  3,  through 
which  project  four  auxiliary  plungers  called  jacks  which  operate 
independently  of  the  other  plungers.  These  jacks  are  9i/2  in.  in 
diameter  and  have  a  24  in.  stroke,  with  a  capacity  of  50  tons  each. 
They  are  adjustable  in  a  horizontal  plane  to  the  extent  of  2  f;. 
9  in.,  the  closest  distance  to  the  center  plunger  being  3  ft.  3  in. 
All  of  the  cylinders  are  outside  packed  having  bronze  flanges  an! 
bronze  guide  bushings,  hemp  packing  being  used.  With  this 
arrangement  it  is  easy  to  repack  the  cylinders. 

The  top  platen  is  adjustable  to  any  height  between  4  ft.  8  in. 
as  a  minimum  and  10  ft.  as  a  maximum  above  the  moving  platen ; 
the  most  convenient  setting  has  been  found  to  be  about  7  ft.  6  in. 
for  most  classes  of  work. 

WATER     SUPPLY.  "'  ••-;••:■'    ' 

> 

The  transmission  of  power  by  water  is  about  the  most 
economical  method,  having  an  efficiency  of  about  94  per  cent. 
The  water  for  operating  this  press  is  obtained  from  a  large  tank 
of  clean  water  which  is  returned  from  the  press  cylinders  after 
passing  through  them.  The  pump  is  shown  in  Fig.  4.  It  has 
three  double  acting  3J4  i"-  x  12  in.  cylinders,  and  was  made  by 
the  Chambersburg  Engineering  Company.  This  pump  delivers 
100  gals,  per  minute  when  running  at  40  r.  p.  m.  and  is  geared 


Fig.  4 — Heavy   Duty  Pump  for  Hydraulic   Flange   Press. 


and  the  operating  expenses  covering  the  interest  on  the  invest- 
ment, engineering  expenses,  labor  and  power  for  a  ten  hour  day 
operating  basis  will  be  about  $24,000,  which  deducted  from  the 
gross  saving  on  both  car  and  locomotive  work  of  $89,330  will 
leave  a  net  annual  saving  of  $65,330,  which  is  well  worth 
consideration.  ■  '^i' .- ..    V^     '       ' 

;  »   .-,.  DESCRIPTION    OF    THE    PRESS. 

A  photograph  of  a  12  ft.  x  15  ft.  hydraulic  flange  press,  designed 
and  built  by  the  Bethlehem  .Steel  Company,  is  shown  in  Fig.  1. 
By  referring  to  Fig.  2  which  is  a  cross  section  through  the 
vertical  center  of  the  press,  it  will  be  seen  that  there  is  a  top 


direct  to  a  125  h.  p.  500  volt  d.  c.  motor  running  at  500  r.  p.  m. 
The  water  pressure  is  1,500  lbs.  per  sq.  in.      •     ;"•/!'    -     .    ' 

•"  ':.       -.  ACCUMULATOR.  ..<«'':.",;• 

In  order  to  have  a  sufficient  supply  of  water  at  the  pressure 
of  1,500  lbs.  per  sq.  in.  two  accumulators  are  connected  in  series 
by  a  3  in.  double  extra  strong  pipe  between  the  pumps  and  thi 
press  valves.  Fig.  5  represents  a  cross  section  through  one  of 
the  accumulators,  which  is  a  large  vertical  cylinder  having  a 
12  in.  plunger,  which  has  outside  packing  flanges  at  the  top.  A 
large  steel  tank  filled  with  sufficient  scrap  punchings  to  produce 
a  pressure  of  1,500  lbs.  per  sq.  in.  is  supported  on  the  plunger.    A 


:.>r../-'    '.  . 
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by-pass  vaive  is  so  arranged  that  when  the  accumulators  reach 
their  upward  limit,  which  is  12  ft.,  the  discharge  from  the^umps 
;s  turned  from  the  accumulators  into  the  supply  well  S(>  as  to 
save  the  water  and  to  keep  the  pumps  operating  constantly.      -i  v  ' 

?1^^-"'.-^     !■■'■!-".  ■•■.;.:.'^V"'' ■■'''•  '    HEATING    FURNACE.       •■■-;'!;'■;■;;"   V^'i:/ 'LV-H 

The  output  of  such  a  hydraulic  press  outfit  is  limited  to  a 
certain  extent  by  the  capacity  of  the  heating  furnace  used  in 
connection  with  it.     The  coke  furnaces  have  been  replaced  by 


feSCa 


,,..,j;:;::;;;r;:';::.C'::.T,::::.i.... ..,, 


m^ 


Ftg.  5 — Accumulator  for  Hydraulic  Press. 


tlie  oil  furnaces  which  give  quicker  heats  and  are  less  trouble- 
some.   There  are  no  ashes  and  the  oil  takes  up  less  room,  as  one 
gallon  will  produce  14;t,000  B.  t.  u.  which  is  equivalent  to  12  IbS.  - 
of  coal.  \        ;'",.v '.'•'.W  ■■■'.-''•..:■'■  •^•-'■-''-    '.■^r',-'-.,-';V.  v.'.-i"  ;''-;r 

Fig.  6  shows  a  Fergusnn  oil  furnace  made  by  the  Rail- 
way Materials  Company  that  is  used  in  connection  with  the 
hydraulic  press  just  described.  This  furnace  has  four  burners 
with  combustion  chambers  self  contained  so  that  the  oil  and  air 
are  vaporized  in  the  burner  and  by  an  auxiliary  air  passage, 
sufficient  air  is  admitted  in  this  combustion  chamber  to  provide 
for  perfect  combustion.  The  air  is  supplied  by  a  belt-driven  fan, 
the  pressure  being  about  8  ozs.  The  oil  is  supplied  from  art* 
underground  tank  at  a  pressure  of  about  8  lbs.  per  sq.  in.,  these 
tanks  being  located  in  an  oil  house  outside  of  the  building  and 
convenient  to  the  tracks  on  which  the  oil  car  is  brought  in. 
Old  car  axles  are  placed  in  the  furnace  and^  act  as  rollers  on 
which  the  material  to  be  heated  can  be  easily  /nd  quickly  handled 
in  and  out.      ■'■y^^v,;-^^-/.:  ''''■'■:''■/:"■■''.:[  ■\f  y}_:/'^'-'-\'-^:/r-'  ".''■''  :'^'  -^■ 

■'■•""•■'■'■'•       OPERATION.','   ":'■■•/''"■';■"■■■'•■■  '•■■'■■•■■•■'  'y- 

Following  is  an  analysis  of  the  most  economical  plan  oio^SJ^ 
tion  in  which  the  maximum  output  can  be  obtained  for  the 
money  invested.  Too  many  master  mechanics  either  through 
ignorance  or  negligence  do  not  realize  the  importance  of  the 
flange  shop  and  do  not  give  it  the  attention  necessary  for  the 


most  economical  operation ;  it  should  be  placed  in  the  hands  of 
an  expert  capable  of  producing  the  best  possible  results. 

Two  plans  of  operation  will  be  considered — the  10-hour  day 
and  the  23-hour  day  plans.  The  degree  of  efficiency  in  either 
case  will  .depend  on  the  ability  of  the  operating  officer.  The 
10-hour  daj-  plan  produces  less  work  per  hour  than  the  23-hour 
day  plan  for  the  following  reasons.  The  usual  method  is  to  pay 
the  men  on  a  day  work  basis  for  setting  formers  and  taking 
care  of  the  furnace  and  on  a  piece  work  for  the  actual  flanging 
operations,  whi<:h  is  satisfactory  to  both  employer  and  men. 
When  the  shop  is  operated  only  ten  hours  per  day  the  furnace 
is  cold  when  the  men  report  and  has  to  be  first  lilled  with  the 
material  to  be  heated;  three  hours  will  be  required  to  bring  this 
material  up  to  the  proper  flanging  heat.  If  the  furnace  is  filled 
with  a  large  number  of  small  or  medium  sized  plates  this  ma- 
terial cannot  be  pressed  before  noon  and  the  lire  will  iiave  to 
be  turned  out  until  after  1  p.  m.  to  prevent  overheating:  it  will 
be  about  the  middle  of  the  afternoon  before  the  furnace  is  free 
to  be  filled  again  with  fresh  material.  This  time  it  will  only 
require  about  one  hour  for  heating,  as  the  furnace  is  already  hot. 
This  second  furnace  full  will  probably  not  be  all  flanged  before 
6  p.  m.  and  the  remainder  of  the  material  will  have  to  be  left^n 
the  furnace  until  the  following  daj-.  ^ 

From  the  above  statement  it  may  be  seen  that  three  hours  each 
day  are  lost  in  getting  the  furnace  hot,  thus  reducing  the  effici- 
ency of  the  whole  hydraulic  flange  shop  by  30  per  cent.,  in  ad- 
dition to  the  time  and  oil  necessary  to  reheat  any  material  left 
in  the  furnace  from  the  previous  day.  The  second  plan  of  opera- 
tion is  to  run  the  press  23  hours  per  day,  having  two  shifts  of 
men,  one  ^hift  working  six  days  of  ten  hours  and  the  other  shift 
working  five  nights  of  13  hours  each.  In  this  way  the  work 
can  be  so  arranged  that  the  day  shift  will  come  in  at  7  a.  m.  and 


Fig.  6 — Oii   Furfiace  Used   in  Connectiojn  with   Flange  Press. 

always  have  a  furnace  of  hot  material  Hfl)  begin  the  dar'§  work, 
thus  having  time  to  empty  the  furnace  before  noon.  It  may  now 
be  filled  up  again  with  fresh  material  allowing  the  furnace  to  run 
during  the  noon  hour  and  after  1  p.  m.  the  second  furnace  charge 
will  be  rg'ady  for  flanging  and  before  6  p.  m.  the  second  furnace 
full  wilihave  been  worked  up  and  the  furnace  will  again  be 
filled  up  for  the  night  shift,  which  reports  at  6  p.  m.  They  can 
finish  two  full  heats  and  have  the  furnace  hot  and  filled  with 
hot  material  for  the  day  shift  on  the  following  day.  From  this  it 
will  be  seen  that  the  loss  of  three  hours  per  day  in  getting  the 
furnace  hot  is  entirely  eliminated  and  two  shifts  of  men  can 
produce  four  full  heats  in  23  hours,  while  one  shift  can  only 
produce  one  and  one  half  full  heats  per  day  of  ten  hojjjs,  the 
advantage  being  in  keeping  the  furnace  hot  all  the  tini^*    .  ^ 
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cxtttu  "f  $1().N(  per  car  ]n.-r  vi-.ir  wliivh  is  <(iily  10  jht  oriii.  •<{  \hv 
$IOiS  wliicli  has  Inxn  iniMisUc*!  as  the  a\ erase  repair  ci'>t  i>i"  ,ill 
the  freiiiht  cars  in  the  I  nitoil  States.  This  wniiM  re(|iiire  tiie 
annual  expcn<htiire  df  ,<]^_'.(HK)  idr  pres-ed  steel  repair  parts  if 
the>    vMTe  purcha.-cfl   »i"i.n   ilu'   varinis  car  niamifacturers.      i  hi> 


Fig    3 — Plan  of  Flangt  Press  Showing  the  Four  Auxiliary  Plungers. 

cost  is  at  the  rate  >•{  alu'lil  .^  cent>  i>er  pMimd  Imt  the  jiarts  rea<l> 
lor  apiilic;iti«.in  to  the  cai^.  Jhis  same  anmiint  i.f  material  can  \k- 
]>ro(hik-eil  in  tiic  railw.iv  e(iin.pan>'>  ^liup  fur  .ih.iin  J5  cmts  ])ei" 
pi'uml  «ir  at  a  sasin,!:;  nf  50  jier  cent.  or-$SI.(KX)  jier  \ear.  liow- 
ovcr.  as  the  cars  i.;r<'\v  "liler  this  repair  O'St  will  iinil^nlitedly 
increase    until    the    c^^st    nt    mainu-n^mce    bcC'>me>    tuM    i^reat    I'nr 


ccfni'inical    operation.      The   inxesttiient   necessary    ii 'r    a    tlan^e 
shop,  as  herein  descrihed.  will  he  ni  the  neiy " 


tiiM    i^reat    I'nr 

-    a    tlan^e 

i.iihh.irii 1  Ml'  .•^.sIMKIi) 


plnniier  1''  in.  in  diameter  whidi  works  downward  with  a  jHti - 
I'i  M>  in.  and  exerts  a  i)ressure  ot»J50  tons;  also  a  "pull  bac 
which  returns  the  idunger  to  its  normal  position,     in  the  cent  r 
of  the  lower  jilaten  is  the  1'^  in.  vise  plunger  which  has  a  36  '   . 
stroke.     Xo  i)rovision  need  he  made  for  returninij;  this  i)lun|.; 
as  it  will  fall  of  its  own  weight  as  soon  as  the  pressure  is  relea>i 

The  cxlinder  of  this  vise  iiluiifier.  which  is  holtcd  to  the  low 
or  mo\inK  platen  and  serves  as  the  pliniiicr  for  the  main  plati 
is  40  in.  in  tiiameter  and  has  a  stroke  of  4S  in.  upward  and  exe! 
a  pns.viri'  of  S(X)  tons.  In  addition  to  these  |ilunt;ers  there  a 
four  slots  cut  in  the  lower  platen,  as  shown  in  i'"iK-  3.  throui  ' 
which  project  four  auxiliary  iiliini;ers  calleil  jacks  which  ojH?r; 
in(k|>endentl\  of  the  other  phm:..;ers.  These  jacks  are  9'..  in. 
diameter  and  have  a  J4  in.  stroke,  with  a  capacity  of  50  tons  eai 

I  hey  are  adjustable  in  a  horizontal  plane  to  the  extent  of  2  ! 
'*  in.,  the  closest  distance  to  the  center  plunger  being  3  ft.  3  i; 

\11  of  the  cylinders  are  outside  packed  having  bronze  flanges  ai 
bronze  guide  bushings,  hemp  packing  being  used.  With  tl 
.arr.ingenient  it  is  easy  to  rei).'ick  tlie  cylinders, 

'!  he  top  ])l;iten  is  a<ljust;ible  to  any  height  between  4  ft.  i<  i 
as  ;i  minimum  .md  10  ft.  as  a  maxiimnn  above  the  moving  platet 
tile  most  Convenient  setting  lias  been  foun<l  to  be  about  7  ft,  6  :■ 
for  most  classes  of  wi.irk. 

w  \ti:k    si  I't'i.V.  • 

rile  tr.iiiMnission  of  powir  by  w.iter  i>  about  the  nn 
ri.  iiii  Miiic.il  method.  b;i\ing  an  etliciency  of  abciiit  94  per  cei: 
The  water  for  ojieiating  this  press  is  obtained  from  a  large  tai.  . 
of  ckan  w.iier  which  is  returned  from  the  jircss  cylin<lers  aftt 
|i;i>--ing  ihroULih  them.  I  he  pum])  is  shown  in  li;.^  4.  It  li. 
three  doulile  .acting  3' 4  in.  x  IJ  in.  cylinders,  and  was  made  ! 
the  I  hambersbiirg  I'.ngineering  lomiiany.  This  pum|>  deli\ei 
1(K)  gals.  |ter  miniUe  when  running  ;it  40  r.  p.  m.  and  is  gearti! 


Fig.   4 — Heavy    Duty   Pump  for   Hydraulic   Flange   Press. 


anfl  the  operating  expenses  covering  the  iiHcrc'st  on  the  iii\i>t- 
ment.  eu'^ineering  expenses,  labor  ;ind  power  tor  a  ten  hour  day 
d|>erating  basis  will  lie  abotu  .■sJ4.tKI0.  whiiji  deducted  from  the 
.gross  s:i.ving  on  both  ear  ;ind  loi-,, motive  work  of  $S9,33()  will 
leave  a  net  annu.il  saving  of  $()5,3.3(),  which  is  well  worth 
aconsideratioft.   •.    -■  . 

.;.;  DESCRIPTION"    OF    THF.    PRKS?. 

■  .\  photoi;r'aph  of  a  12  ft.  x  15  ft.  hy<lr;uilic  tlruige  press,  designed 
and  built  by  the  P.ethlehem   Steel  Company,  is  shown  in   l"ig.   1. 


Bv   referrins  to   Fig. 


■  bich 


cross    section    through   the 


vertical  center  of  the   press,  it    will   be  scin   that   there   is  a  top 


direct   to  ;i   125  h.  |i.  500  \oli  d.  c.  iiMtur  rumiing  ;it  500  r,  p.  ii! 
The  water  iiressure  is  1,5(X)  lbs.  \>vr  sc|.  in.  '  .     ^   ■  . 

.\('crM  ri.AToK.      .     ■  .  ■•     .    ■■'-■'    s. 

In  order  to  have  a  sullicieiit  suiii)ly  of  water  at  the  pressur< 
oi  1.5(K)  lbs,  per  S(|.  in.  two  accumulators  are  connected  in  serie- 
by  a  3  in.  donble  extra  strong  pipe  between  the  pumps  and  tlu 
press  valves.  Jig,  5  represents  a  cross  section  through  one  o' 
the  accumulators,  which  is  a  large  vertical  cylinder  having  . 
12  in.  plunger,  which  has  outside  packing  flanges  at  the  top.  ' 
large  steel  tank  tilled  with  sufficient  scrap  punchings  to  produd 
a  pressure  of  1,.^00  lbs.  per  sq.  in.  is  supported  on  the  plunger.     .V 
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.» "1 '  •^»' 
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ly-pass  valve  !<-?o  arraniicd  that  whcji  the  acciiimilators  reach 
lieir  upward  limit,  which  i?  12  ft.,  tlie  ilischariie  froiu  the  iu:tiii)S 
-  turned  frciiii  the  accuiiuilaturs  into  the  sujiply  well  .-...  as  t'j 
-ave  the  water  anil  i".kee]i  tiic  pumii.s  operating  n 'ii^tantly.         * 

-     .    •    ."     ;  ]1E\T1NG    ri/RX-VCE.  -  V      '    " 

Tlic  oinpiit  I '^  such  a  ]i_\  dr.-ailic  [>ress  outut  is  limited  tu  a 
rrt.iin  extenr^l'V  the  ca]iacit\  >■{  the  heating  furnace  iise^l  in 
■  ■nnectiun    with   it.     The   C'-ke    furnaces   have   l.»eeni"e]!laced   hy 


'Fig.  5 — Accumu!  itor  for  Hydraulic  Press.         '' 

lliv  I'll  furnaces  which  tiive<iuickcr  heats  and  are  le>>  iri.>u1)1e- 
-<imc.  'J'here  art-  ii"  ashes  anil  the  nil  takes  up  le>5  roum,  as  oiie 
gallon  will  produce  144.(HKt  ];.  t.  u.  which  I;,  eiiuivaleni  t<»  \2  \hs. 

'if    Ci.ial.    .■  /.  r  :■■'•'■   .  :.•-/,         -'■...         ■-/■■'■'■•■■-':■-■-- 

Fii:.  f>  sh'iws  a  l\-rt;Ti-"n  "i!  furnace  made  hy .  tlie  Kail- 
Way  ^laterials  I  t-mpany  that  i>  u^ed  in  coiuieclion  with  the. 
hydrauhc  press  just  ilescrihed.  .This  furnace  has  four  burners 
A^itli  conihu>-tiMii  chamhers  self  c«intaine<l  s<i  that  the  oil  iuid  air 
are  vailorizeii  in  the  hurner  and  by'  an  auxiliary  air  i>assa;4e; 
siiltlcieiu  .air  is  adiniued  in  this  omhustifin  chamher  tc)  provide 
for  iH-rfect  CMiiilpusti-ai.  The  air  is  s.upplied  by  a  Ixlt-driven  fan, 
the  pressiux-  beiny  al>"Ut  S  mzs.  The  oil  is  supplied  from  an 
umJer.nround  tank  :it  a  jirosure  nf  about  S  lbs.  per  sq.  in.,  these 
tanks  beinu  hicated  in  an  nil  Iimusc  outside  of  the  building  aiid 
^;<invenient  X"  the  track-  nn  which  the  oil  c;ir  is  br<>ut;ht  iii. 
t:)ld  car  axil  >  are  placed  in  tile  furnace  and  act  'is  rt'llir*  <.n 
which  the  ni.'iterial  ti'  be  heated  can  be  ea-ily  and  (juickh  hamlled 
in  and  out.  .  •■  '.•  -:.-.,'  •;    .  ■  : 

f- '     ■      ■  ;    :   .  ,.         opKUArinx.-       ''.'■.  ••      ,■■         , 

b'oliowinp  is  an  analysis  of  the  most  economical  pUin  of  opera- 
tion in  which  the  mn.ximum  nutput  can  l>o  obtaineil  for  the 
money  invested.  Too  many  master  mechanics  either  thr<>U!.;h 
)pn<:irancc  "r  nculiiience  <1o  not  realize  the  importance  "f  the 
tlange  shop  and.  do  not  liive  it  the  attention  necessary  for  the 


most  eo  111.  jniical  operation ;  it  sh<»uhl  be  p?aced  in  the  bands  of 
■in  e.NjK-rt  cajiable  of  i)roducin,i.;  the  l>c-t  possible  rcMilts. 

l\\o  plans  .>f  t'peratioii  will  l)e  coii>idere<l  the  lO-hour  day 
aui!  tlu  J.Vh.,ur  <lay  plan>.  'ihe  decree  \'l  ctliciency  ia  citiuT 
ciise  win  <lepeud  '>n  ilie  al>ilit\  ><i  the  opcratin-^  officer.  J'he 
IOtIioih"  ,tay  jilan  pro.huts  K--  work  ]>er  hour  than  the  Ji-hour 
d.iy  plan  f''>r  the  follow  iiiL:  rci-on-.  'Jbe  u>ual  method  i>  u>  p.ay 
the.  nii-n  on  a  ,l;,}'  work  ba>i>  for  setiinv.  forniers  and  takmi; 
care  of  ilu-  furn.ac-  and  on  ;i  pieic  w. irk  for  the  Ucliial  tlauiiini; 
oiienitioii.-..  which 'is  >;[li.-l'a\tor\  to  l.iotti  emid.Acr  atid  men. 
When  the  shop  i>  <,],i-nMed  only  •.eii  hours  per  \}ay  the  lurn.ace 
i^'  Coid  when  liTe  '.tieu  ix port  and  ha'-  t.'>  bO  Mr>J  rdk-<l  with  the' 
iiiaierial  )••  be  heated.;  tluji-  ii  >urs  will  be  reiiuiriMi  t>»  briuj;  tllis 
niaiiri.il  up  to  ilx-  pr/fper  ll.mLiint:  heat.,  .if  the  ftirjiace  i.s  fdkd 
wilh  a  lari^e  number  of  Mnajl  or  medium  .j-ized  plat.Cs 'thi- .ma- 
terial cannot,  be-  pre?.M<l  licfor:-  ii>hIi!  and  the  it*v  wiTl  h;i\  e  to 
lie  turned  out  Until  after  1 -p.  in:  io,  prevent  >>\erhvaiih;::n  will 
iie  aliout  themiddle.  of  ilu  ai'tcrii' ■■.■n  l<vfore  the  fut^lac^■  is^  free 
to  be  lilivd  .i.u.titi  with  fix -hin.iuri.d.'rhivtiirie  it  will  I'uiy 
rei|uire'a?ioui  oiie  hour  f.iT  he.ilifi^.  .as  the  iiirnave  is.alre;id\  l;ot. 
rhi>  >ecoiid  furnace  fiill  will  iir..i.ably  »•'!  1k^  all  tlanir*  d  I't'l'-re 
'i  i>.*in.  and  the  remainder  oi"  the  material  will  baxe  t^'  be  Iv'l't  in 
ilu-  furnace  imiil  the  foil. .uinij  d.iy. 

I'rom  the  above  statement  it  m.ay  be  >evn  that  jclirteliourft  each 
d.iy  are  lo>t  in  yet  tin  l;  the  furn.ice  hot.  thus  rt-duviiii:  tIk-  eflici- 
eiiCy  of  the  whole  hyilraulic  ilan.ee  sh..p:by  3<)  JH-r  Cent  ,  in  a.l- 
dition  t"  the  tinre  and  oil  nece->,iry  to  reheat  nny  material  left 
in  the  furnace  from  tlu-  pi«\  i..u-  d.iy.  1  lie  >eC'ind'pU«n  -.f  i 'itera- 
tion is  t.r  run  the  |>res-.  _M  hour-  per  day-j  haviiiij  tv\.i.  shifts  of 
nun.  one  shift  w^rkinj.;  six  da>>  •■:  ten  h.*ur>  and, the  "thcr  shift 
w.iikin>i  five  iviKlits  of  l.>  hoin>  e.ich:  In  tliiis  way  tl»e  w..rk 
can  be  so  arratiged  tlfat  the  day  shift  wilVf»>mc  in  at  7  ii.  in.  and 


Fig.   6--0H   Furnace   Used    in   Connection  wit!i    Fl.ange    Press. 

always  have  a  furnace  of  hot  ni.iteria.1  t. ■  ln-^in  the  day's  worl;. 
thu^  h;i\ini4  time  to  empty  ilie  iUrnace  liei.'rv.uoon  It  max  now 
be  idled  up  ai;ain  with  irt>h  lu.itiTi.d  all'witisi' the  fiTm;KX-  t"  run 
diiriuii  the  iio.in  hour  .nul  after  1  ji.  m.  tJie  .>ev.'n.l  furnac<-  cliarve 
will  be  ready  f.'r'lan.ein!.:  ami  bei". .re  <>  p.  ni.  the  scxx.nd  furnace 
fuli-^ill  liaNe  W-en  worke.l  up  .itid  the  furnace  will  a«aiti  be 
idled  lip  for  tiie  niiiht  shiit.  which  reports  at  Kji.  in.  i'lH-y  can 
jiiiish  twii  full  heals  and  ha\e  the  furnace  h.»t  and  idled  with 
hot  tn.iteri.il  f.-r  the  d.iy  shift  ..n  the  follow  intiday.  From  This  it. 
will  be  smf  that  the  loss  of  three  hours  ]>er  tlay  in  t;etiint;  the 
furn.ice  h>it  i-  entirely  i-limin.Ued  an.l  fw..  >h!ft<  of  nu-n  can 
produce  f. >iir  full  he.als  in  23  hours,  while  one  shift  can  only 
.prewhice  one  and  one  half  full  heat>  per  day  of  toil  h..urs.  the 
.advantage  beiiivi  in  keciiin.e  the  furnace  h<«i  all  the  time. 
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POWERFUL  HORIZONTAL  BORING, 
DRILLING  AND  MILLING 

-.■^^V\:-..^';,.,-,;  MACHINE 


About  a  year  ago  the  Lucas  Machine  Tool  Company,  Geveland, 
Ohio,  brought  out  a  new  design  of  horizontal  boring,  drilling  and 
milling  machine*  which,  by  virtue  of  its  range  of  operations, 
converfience  of  control,  power  and  accuracy  attracted  much  at- 
tention, j  The  advantages  of  this  tool  appealed  strongly  to  many 
railw^ftjr  shop  superintendents,  and  largely  on  the  basis  of  their 
suggestions,  a  larger,  more  powerful,  and  more  rigid  machine  of 
the  same  general  type  has  been  designed,  which  it  is  believed 
will  fulfill  the  requirements  of  the  heavy,  rapid  work  demanded', 
by  railway  shops.  The  new  machine  has  been  designated  as  No. 
33,  while  the  former  one  is  generally  known  throughout  the  trade 
as  the  No.  32. 

Like  the  former  design  it  may  be  fitted  for  use  as  a  vertical 
milling  machine,  if  required,  and  with  this  attachment  it  becomes 
very    nearly   a    universal    drilling,    milling   and    boring   machine. 


the  gear  box.  The  arrangement  is  such  that  it  is  impossible  to 
use  the  power  movement  when  any  feed  is  engaged  or  to  engage 
any  feed  when  the  power  movement  is  in  use.  The  feed  selecting 
levers  are  also  interlocked  and  they  are  so  arranged  that  one  can 
be  used  at  a  time.  •  ):.... 

The  spindle  drive  is  of  the  internal  gear  face  plate  type  for  the 
slower  speeds  but  for  the  faster  ones  the  pinion  is  withdrawn 
from  the  internal  gear  and  other  gearing  is  engaged  at  the 
opposite  end  of  the  spindle  sleeve,  thus  eliminating  the  necessity 
of  running  the  pinion  shaft  at  very  high  speeds.  This  change  is 
made  by  the  levers  shown  on  the  front  of  the  spindle  head  near 
the  top.  These  are  interlocked  and  but  one  set  of  gears  can  be 
engaged  at  a  time.  The  face  plate  may  be  removed  to  make  place 
for  lighter  work  when  face  milling  cutters  of  small  diameter, are 

used.       ■■    :    .■  :■■".     ■■;■-   v   ■,>'-•._:■■  .-    :■■■ 

The  illustration  shows  that  the  matter  of  centralized  control 
has  been  fully  carried  out  and  that  it  is  possible  for  the  workmen 
to  reach  any  of  the  controlling  levers  from  one  position.  The 
two  small  levers  shown  near  the  bottom  of  the  feed  box  control 
sliding  gears  give  9  changes  of  speed,  the  back  gears  providing 


Horizontal    Boring,    Drilling   and    Milling    Machine,    Designed  for   Railway   Shop   Use. 


It  is  especially  suited  for  such  work  as  boring,  facing  and 
drilling  air  pump  cylinders,  boring  and  facing  driving  boxes ; 
boring  cylinder  bushings,  drilling  mud  rings ;  machining  steam 
pipes  and  exhaust  nozzles ;  boring  crossheads ;  boring  rocker 
arms  and  link  saddles;  boring  and  milling  (with  gang  cutters) 
cylinder  castings;  milling  key  seats,  and  facing  packing  glands 
and  seats. 

The  principal  feature  in  the  arrangement  of  this  machine  is 
probably  found  in  the  quick  return  power  movement  to  all  parts 
having  feeds.  This  is  so  arranged  that  no  matter  what  feed  is 
used  a  constant  speed  quick  return  can  be  obtained  by  simply 
moving  the  quick  return  lever  to  the  reverse  position.  This  is 
true  no  matter  in  which  direction  the  feed  is  being  given,  and 
will  give  a  rapid  vertical  movement  to  the  head  in  either  direc- 
tion, or  a  cross  movement  to  the  platen,  or  longitudinal  move- 
ment to  the  saddle,  or  longitudinal  movement  to  the  spindle,  all 
by  the  use  of  the  -same  lever,  the  part  effected  dependirfe  on  the 
position  of  the  interlocking  feed  selecting  levers  on  ihh  cover  of 

•See  American  Engineer  &  Railroad  Journal,  April,  1911, 


a  total  of  18  changes,  ranging  from  .004  in.  to  .735  in.  per 
revolution  of  the  spindle.  These  speeds  are  applicable  to  the 
spindle,  the  spindle  head  and  tail  block,  the  saddle,  and  the  platen 
and  are  at  the  same  rate  wherever  applied.  The  selection  of 
the  part  to  be  effected  by  the  feed  is  obtained  by  means  of  the 
three  small  levers,  the  ends  of  which  may  be  seen  at  the  top  of 
the  feed  box.  The  longer  lever  in  front  of  the  feed  box  is  for 
reversing  the  feed  and  on  either  side  of  this  are  the  hand  adjust- 
ments for  the  saddle  and  the  spindle  head  respectively,  each 
having  a  micrometer  dial  which  in  the  illustration  makes  them 
appear  like  small  wheels.  To  the  right  of  and  proj ectinfevabove 
the  box  is  the  feed  and  quick  return  lever  wliich  operate^  on 
any  feed  that  may  be  in  use  and  gives  the  quick  return  in  either 
direction. 

The  longer  lever  located  at  the  left  of  the  feed  box  is  the 
starting  and  stopping  lever  which  controls  a  friction  clutch  at 
the  end  of  the  driving  shaft.  The  primary  drive, 'whether  by 
belt  or  motor,  is  constant  speed  and  the  variations  of  spindle 
speed  are  given  by  a  gear  box  with  a  range  of  from  5  to  150 
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r.  p.  m.,  this  being  controlled  by  two  levers  setting  in  a  horizontal 
plane  shown  near  the  driving  pulley  in  the  illustration.  The 
round  hand  wheel  on  the  head  at  the  front  is  for  slow  spindle 

liTiovement  while  the  one  with  four  long  handles  at  the  extreme 
left  is  for  quick  spindle  hand  movement.  The  two  levers  extend- 
iiic;  downward  on  the  head  control  the  interlocking  back  gears. 
On  the  platen  is  a  hand  adjustment  with  a  micrometer  dial  and 

^also  an  adjustable  feed  trip.  ''.'■■■■^:'''\.'\'''\:[//:\:'\/'-y':.\'''^:r\--'y:J';.'' 
When   the  vertical  milling  attachment   is  applied,  its  spindle 
head  is  capable  of  .being  fed  along  the  rail  by  power  which,  in 

■  ci>mbination  with  the  other  power  feeds  for  the  saddle  and 
platen,  gives  the  machine  a  wide  range  of  usefulness  for  face 
nulling.  The  crossrail  required  for  this  purpose  is  easily  re- 
moved, or  applied,  the  same  also  holding  true  for  the  back  rest. 


near  the  center  and  drives  through  the  shaft  extending  to  tha 
chain  of  gears  which  take  the  place  of  the  driving  pulley.  Ond 
of  these  tools  will  be  exhibited  at  Atlantic  Citj-  during  the  con- 
vention next  June. 


ELECTRIC  LOCOMOTIVE  HOIST 


An  electric  screw  jack  locomotive  hoist  for  use  in  shops  not 
provided  with  overhead  cranes  of  sufficient  size  to  lift  loco- 
motives, is  being  made  by  the  Whiting  Foundry  Equipment  Com- 
pany, Harve}',  111.  These  hoists  are  mack  in  capacities  f|pni 
100  to  200  tons,  and  will  unwheel  a  locomotive  complete  in  one- 
half  hour  from  the  time  it  is  brought  into  the  shop  tn/  the  time 


Electric   Locomotive  Hoist  Wheeling  a   Large  Consolidation   Locomotive. 


The  power  and  rigidity  of  the  machine  are  well  indicated  by 
its  appearance  and  from  the  fact  that  it  weighs  about  18,000  lbs. 
\\ithout  extra  attachments.  The  spindle  has  a  diameter  of  4^/2 
in.  and  a  total  traverse  of  60  in.  The  maximum  distance  from 
the  face-plate  to  the  outer  support  for  the  boring  bar  is  7  ft. 
?nd  from  the  top  of  the  platen  to  the  center  of  the  spindle  it  is 
-S^  in.  The  platen  measures  30  in.  x  56  in.  and  has  a  44  in. 
'TOSS  feed.  The  driving  pulley  on  the  belt  driven  machine  is 
-0  in.  in  diameter  and  its  face  is  suited  for  a  41/2  in.  belt.  It 
runs  at  300  r.  p.  m.  When  the  mill  is  motor  driven,  a  10  h.  p. 
constant  speed  motor,  running  at  about  1,000  to  1,200  r.  p.  m.  is 
recommended.     Theu  motor  is  mounted  on  the  rear  of  the  bed 


everything  is  cleared  away  and  it  is  drawn  out  on  shop  trucks. 
The  installation  shown  in  the  illustrations  is  in  the  shops  of 
the  Chicago  &  North  Western  at  Boone,  la. 

The  mechanism  consists  of  two  stationary  screw  jacks  located 
on  concrete  foundations  on  either  side  of  the  stripping  pit.  At  the 
opposite  end  of  the  pit  are  two  similar  jacks  mounted  on  trucks 
operating  on  independent  tracks  parallel  with  the  pit  track,  and 
providing  sufficient  travel  to  accommodate  the  different  lengths 
of  locomotives  to  be  handled.  A  removable  structural  steel  girder 
extends  across  the  track,  between  each  pair  of  jacks,  one  being 
located  under  the  tail-bar  and  the  other  under  the  bumper  beam 
of  the  locomotive.     A  motor  which  may  be  from  25  to  40  h.  p., 
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1H)\VI':KI  IL  HOKl/ONTAL  liOKING, 
DRILLING  AND  MILLINCi 
f       MACIIINL 


Al>i>iit  .'I  _\rar  .mo  tlu-  I.unis  M.-u-liiiii'  Tixil  ( 'ninp.'iny.  ('k'Vfl.iii<l. 
f))!!!!.  lif-'oiitilit  i.ut  a  luu  (Ir.simi  i>i  liori/iiiital  liniim;.  drillin.u'  ami 
miilitii;  niacliiiii'  which,  h\.\iiliu-  i>)  lI■^  r.niLii'  <<]  >  ijuraiii  mi>, 
com  iiiictici'  (>\  I'niHrMl,  i-.iutr  ;niil  arciirai'x  atlraotcd  imu'li  al- 
tcnii"!!.  Tlu'  ail\atita,L;i>  ol'  this  i.m.I  appiaki!  .-tn>ii,i:l\  v>  man> 
raiTway  shiij)  siiiicrinlcinUnts.  and  lariirly  mi  ihr  ha>i-  "i  tluir 
sugiifstioii-;.  a  laii^rr.  niou-  iwwirful,  and  iinirc  ri^id  nuu-liiiu-  "i 
thr  -ainr  .mineral  \y\K-  iias  lifoii  di>ii;iurl.  uliiidi  it  is  hilic\id 
will  I'ul'dl  tlir  rti|iiiri'im'nis  i.f  iho  hra\_\.  ra|iid  work  di-inamli-d 
1>>  railway  .-li"]>s.  TIio  luw  iiiachiiu-  ha>  Imii  di'>i,i^iiali'<l  as  \n 
.1,1.  ^jliilv  till-  fi'i'iiirr  "IK-  is  y>-'iii'ral]\  kiinwn  ihr.  ■nL;h"in  llii  'ti-adr 
as  thV    \.-.  .U. 

Like  ilk'  l"riiur  dr-iiiii  it  iii.iv  ln'  liltrd  lur  um'  a>  a  virticii 
milliiit:  iii.ii'liim-.  if  ric|iiii\d,  :md  with  tiiis^  ati.ii-hnv  in  u  liifiius 
\iT\     tu  arlv    a    universal    drilling;,    nnlliiii.;    and    Imiini:    ni.-u'hint , 


the  Kiar  Ixix.  'I'lu-  anaii.miiu'nt  is  suih  that  it  is  impossihlc  t.. 
use  tlio  pdwiT  niovcmciit  wlicii  any  feed  is  etit;ai^ed  <>r  tu  engas^i 
.tn\  feed  when  tlie  imwiT  inovenunt  is  in  use.  i  he  iL\i.\  sclectinv 
lexers  are  .also  interlocked  and  they  .areso  arranged  th.'it  one  can 
he   Used  at   ;i  time. 

rile  spindle  drive  is  of  the  intern.-il  i;ear  f.ace  ]d,(te  type  for  the 
slowir  speeds  hut  for  the  faster  ones  the  pinion  is  with<lraAi! 
IrcMii  the  intern.al  i^e.ar  .ami  Mtlu'f'  i;cariii:4  is  eiv-;.ijied  .at  tlu 
opposite  end  of  tlu'  sjiijidlc  sleeve,  thus  eliminating  tiie  necessity 
of  nmninii  the  pinion  shaft  at  very  hi.uh  speeds.  This  change  is 
iii.ide  Ii\  the  levers  shown  on- the  front  of  the  spin<lle  lie.ad  near 
ihe  top.  These  .are  interlocked  an<I  hut  one  set  of  .years  can  Ik 
enu.imd  .at  a  time.  The  f.ace  iil.ate  m.ay  he  remo\ed  to  make  iilace 
for  liiihter  work  when  face  niilliuK  cutters  of  small  (liameler  .are 
Useil.  .     -,  '  ,         .'     •  .       .■;..       ;   -■       :, 

Tin-  illnstnition  shows  th.at  the  matter  of  centralized  control 
has  hi'iti  fully  carried  out  and  that  it  is  possihle  for  the  workmen 
to  reach  an>  of  the  controllinir  lexers  from  o'm-  jiosition.  Thi 
two  sm.ill  lexers  shown  lu.ar  the  hottoni  of  the  I'eed  Im.x  contro; 
-lidiiiL;  :..;e.ars  .yixe  ''  ch.anyis  of  sptid.  the  hack  s^i-.irs   proxijiui. 


•.  ■(  ■ 


HorizontTi    Bering.    Orllling    nnd    Milling    Mnchine.    Designed    for    R.nilwny    Shop    Use. 


It  is  'csiieii.allx  suited  for  -iicli  xvofk  ;is  Imrin,^.  facin'.;  and 
drilling:  air  pump  cylindirs,  lioiinv  ,ind  i.icinu;'  drivinu  ho.xi-s: 
horinti  cylinder  husluni^s.  drilling  mud  rinu;- ;  niachininj;  steam 
jiilK-s  and  exhaust  nozzles;  horiny  crosshe.uls ;  Ip'rinu  rocker 
arms  and  link  sa<hUcs;  liorini;  an<l  millint;  (with  s^aiiii  lUtti'rs) 
cxlinder  castiuRs;  millini;  kex  seats,  anil  f.iciiiL,'  p.nkiiiii  lil.nid- 
and  scats. 

'Ihe  princijial  feature  m  the  .arr.tn.uemein  of  this  machine  is 
prohahly  found  in  the  (|uick  return  power  moxeimnt  to  all  p.irts 
having  fee<ls.  Tliis  is  so  arran.ned  that  no  matter  wh.at  feed  is 
ustMl  a  ccnstant  speed  (|uick  return  can  he  ohtaineil  hy  simply 
moving  the  quick  return  lever  to  the  reverse  position.  This  is 
true  no  m.itter  in  which  direction  the  t\ed  is  heini;  !.;ixen,  and 
will  give  a  rajiid  vertical  movement  to  the  head  in  either  direc- 
ti'in.  or  a  cross  tnovemeiit  to  the  i)l;iten.  or  loniiitudinal  moxe- 
ment  to  the  s.addle.  or  lonyitmlinal  nioxcment  to  the  siundle.  all 
hy  the  use  oi  the  .same  lever,  the  i>art  effected  dei)ending  on  the 
position  of  the  interlocking  feed  selecting  levers  on  the  cciver  of 

*:?ee   A>ni:ricii»    Engivccr  &   Railrotnl  Jouruot.    .\iifil.    ivil. 


a  total  of  1.'^  changes,  ranging  from  .(K)4  in.  to  .7.Vs  in.  i)er 
rix  oliitiiiii  of  the  spindle.  'I'liese  speeds  are  applic.ahle  to  tlu 
spindle,  the  sinndle  head  .and  t.ail  hlock,  the  saddle,  and  the  pl.iteii 
.and  are  at  the  same  rate  wherever  aiMilierl.  The  selection  oi 
the  p.art  to  he  effected  h.\  the  fie<l  is  oht.aiiied  hy  means  of  the 
three  sm.all  levers,  the  iiids  of  which  m.ix  hi'  seen  .it  tlk'  to|)  ..f 
the  feed  hox.  The  loni;cr  lever  in  front  of  the  feed  hox  is  for 
riversiny  the  feeil  .and  on  either  side  of  this  .ari'  the  hatnl  adjust 
nunts  for  the  s.addle  .and  the  spindle  he.ad  respectively,  e.ach 
having  a  micrometer  dial  which  in  the  illustration  makes  ihein 
.ai)pear  like  small  wheels,  i'o  the  right  of  .and  projecting  ahove 
tin-  hox  is  tlu-  fei<l  .and  (|uick  return  li'xer  xvhich  ojierates  iiai 
.any  \v{:(\  th.at  may  he  in  use  .and  gives  the  (|uickvreturn  in  either 
diriclioii. 

The  longer  lexer  located  .at  the  left  of  the  feed  hox  is  tin- 
starting  and  stopping  lever  which  controls  a  friction  clutch  .at 
the  end  of  the  driving  shaft.  The  prim.iry  drive,  whether  hy 
helt  or  motor,  is  constant  speed  and  the  -variations  of  spindle 
speed  are  given  hy  a  gear  hox  with  a  range  of  from  5  to   K^) 

.■         ■  -■'  -     •■■1  ,-.  .     .     '■  ■■.-'.■'■■:■ 
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:  ji.  111..  tliis  'hciiii;  ountii  illcd  liy  two  levers  scttint;  in  a  lioriz'Hital 
I'lilc  shown  near  tlie  drixini;  i)ulk_\  in  tiic  illustration,  'i'lu- 
(■unci  hand  wheel  on  the  head  at  the  front  is  for  slow  spindle 
I  ■ovonuiu  while  tlic  one  with  four  long  hatullcs  at  the  extreme 
j.  ft  is  f'lr  (juick  spindle  hand  inovcincnt.  The  two  levers  cxtend- 
t :,u  downward  on  the  head  control  the  interlockiiii;  hark  si^'^'i's. 
'  Ml  the  jilaten  is  a  hand  a<ljustnient  with  a  micrometer  dial  ami 
.1-11  an  a<ljustatiK-   feed  trip.  :      -      V/.;  . 

•  •When  the  vi'rtical  miilint:  attachnunt  is  niiplied.  its  spindle 
;,,id  is  capahle  of  hein.y  fed  alonti  ihe  rail  hy  power  which,  in 
.  inhination  with  the  other  i)ower  feeds  for  the  saddle  and 
tii.i.ten.  };i\es  the  macliine  a  widt'  range  of  usefulness  for  face 
i;iiiHn!^.  Tlu'  crossrail  required  for  this  purpose  is  easily  re- 
•.iiMved  or  apjilied.  the  same  also  hohling  true  for  the  hack  rest. 


near  t1ie  centrr  aiicl  drive>  tin.  pii;-;)!  the  shaft  eNttudiiii:  to  ihc 
chain  of  years  which  take  the  jdacc  of  the  dri\ing  pidle\.  Une 
of  these  tools  ^vill  he  e.xhihited  at  Atlantic  Cily  during  tile  o.m- 
vention  next  June. 

liLKCTRIC  LOCOMOTIN  I-   MOIST 

.\n  eloctric  screw  jack  locomotive  hoist  I'or  use  rii  shops  !ii<t 
proxided  with  o\erhead  cranes  of  «,nfVicient  M/e  to  lilt  1"C.- 
niotives,  is  being  linade  hy  Uu-  \\  liiting  IVmndry  l"(|uipnu  ni  Tom- 
patiy,  ilarvcy,,  111.  These  hoist-  are  made  in  capavities  fri^n 
100  to  2(X(  tons,  and  will  innvlieel  a  l"uv>niotive.  comiilete  in  "Ue- 
lialf  hour  iVom  the  time  it  i-  hronyht  int"  the  shop  t"  ilu-  time 


Electric    Locomotive   Hoist   Wheeling   a    Large   Consolidation    Lofomotivt 


i  he  poweiN  and  rigidity  of  the  machine  are  well  indicated  hy 

1  j  a|»])earance  and  from  the  fact  that  it  weighs  ahout  18,(XX)  Ihs. 

ithout  extra   attachments.     The   siiindle   has  a  diameter  of  4' j 

-I.  itnil  a  total  traverse  of  ({)  in.     Ihe  maximum  distance  fmm 

.'  le   face-plate  tc   the   outer   suiiport.  for  the   horing  har  is   7    ft. 

n<[  fmui  lite  top  of  ihe  i)laten  to  the  center  of  the  s|)indle  it   is 

"^ii  in.     The  platen   measures  30  in.  x   5fi  in.  and  lias  a  44  in. 

.  'itss  -feed.      The   driving   pulley   on   the  helt   driven   machine   is 

"  in.   in   diameter  and  its  face  is  suited   f<ir  a  4'j   in.  helt.      It 

'•■ins  at  ciUO  r.  j).  m.     W  hen  the  mill  is  tnotor  driven,  a  10  h.  ]>. 

'instant  speeil  motor,  running  at  ahout  1.000  to  1.200  r.  p.  m.  is 

■  ic. imniended.     The  motor   is  mounted   on   the   rear  of  the   bed 


everything  is  cleared  ;iwa_\  and  it  is  drawn  i lUt  on  shop  trucks. 
The  installation  shovn  in  tlu  illustrations  is  in  the  shrifi>  ..j 
the  thicago  &  North  Western  .it    I'.oone.  la. 

The  mechanism  consists  of  two  stationary  screw  jacks  l-jcateil 
on  concrete  f"und.-itioM-  mi  liiher  side. of  the  stripping  pit.  .\i  the 
op])osite  end  of  the  jiit  are  two  similar  jacks  mounted  on  trucks 
operating  on  independent  tracks  jiarallel  with  the  jiit  track.  an^U 
providing  sufticient  travel  to  acconniiojlate  the  different  lengths 
of  locomotives  to  he  handled.  .\  reniovahle  sirncmral  steel  ginler 
extends  across  the  track,  hetween  each  ])air  <  i  jacks,  one  heing 
located  under  the  tail-har  and  the  other  under  the  hn!)iper  heam 
of  the  locomotive.     .\  motor  which  ma>    he  from  2^  to  40  h.  ]).. 
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depending  on  the  capacity  and  speed  desired,  is  so  connected  to 
the  jacks  as  to  drive  both  simultaneously  or  each  independently, 
as  desired.  The  travel  of  the  movable  jacks  is  accomplished  by 
a  hand-operation  device. 

While  a   five-ton   electric   crane   is   shown   handling  the   cross 


Electric   Locomotive    Hoist   When   Not    In    Use. 

•    bar   in   the   illustration,   this   is   not   a   necessary   adjunct   to   the 
hoist  and  a  trolley  or  jib  crane  could  be  used  as  well.     In  new 
■'■_  shops;  however,  such  a  crane  would  no  dou1)t  he  available. 


PIPE  THREADING  AND  NIPPLE  MACHINE 


A  substantial,  rigid  machine,  wliich  will  not  only  cut  off  and 
thread  pipe,  but  will  also  without  the  use  of  a  nipple  chuck  do 
the  same  with  nipples,  has  been  designed  by  the  Loew  Manufac- 
turing Company,  Cleveland,  Ohio.  This  machine  is  of  the  pedes- 
tal type,  and  while  haiing  a  revolving  die  head  is  claimed  to  pos- 
sess all  of  tlie  advantages  of  the  barrel  type  machine.  The  re- 
^volving  head  has  a  self-locking  and  self-releasing  feature  whicli 


.'^. .',.;';."  Loew  Pipe  Threading  and   Nipple  Machine. 

can  be  thrown  into  action  easily.  The  cutting  off  tool  is  on  the 
head  and  ,is  fitted  with  a  star  wheel  fe^d  arrangement.  It  is 
so  located  as  to  be  easily  set  to  cut  off  the  proper  length,  even 
when  the  largest  size  pipe  within  the  capacity  of  the  machine 


is  being  handled.  Two  changes  of  speed,  obtained  by  shifting 
gears,  are  provided,  and  no  counter  shaft  is  used.  Tight  and 
loose  pulleys  are  provided  on  the  belt-driven  type. 


HEADLIGHT  WITH  IMPRO,VED 
,  .■    .       :       TURBINE.  ^ 


The  steam  consumption  of  turbo-generators  has  been  con- 
siderably reduced  in  Equipment  E  of  the  Pyle  National  Electric 
Headlight  Company,  Chicago,  and  the  new  generator  here  illus- 
trated requires  only  about  one-third  as  much  steam  for  a  given 
candle  power  hour  as  used  in  the  older  equipment.  The  turbo- 
generator operates  on  steam  pressures  ranging  from  100  lbs. 
to  the  highest  used  in  locomotive  practice,  and  on  superheated 
steam  as  well  as  saturated  steam  without  any  adjustment.  The 
speed  of  the  type  E  generator  is  only  2,400  revolutions  per 
<ninutc.  and  ^t  that  speed  J^he  efficiency  is  equal  to  that  of  tur^;: 
I)incs  running  at  4,000  to  5^000  revolutions. 

The    dynamo   construction   is   based   on   the   most   recent   im- 


Improved   Turbine  for   Pyle-Natlonat   Electric    Headlight. 


provements,  and  the  electrical  balance  is  so  perfect  that  no 
sparks  should  be  seen  at  the  brushes.  The  brush  holders  are 
fixed  and  the  brushes  may  be  taken  out  and  replaced  without 
changing  the  tension  of  the  springs.  The  fields  are  compound 
wound  to  allow  the  burning  of  either  the  arc  lamp  or  the  cab 
lights  independently.  The  armature  on  the  new  E  equipment  is 
ijiterchangeable  with  all  others  made  by  the  company.  The 
liucket  wheel  of  the  turbine  is  made  of  steel  and  has  only  one 
row  of  buckets,  but  the  steam  passag?W5utside  the  nozzles  are 
arranged  so  that  three  impulses  are  delivered  by  the  steam  before 
it  escapes.  The  governor  is  of  the  tension  spring  type,  sur- 
rounding the  main  shaft  and  operating  a  balanced  valve  by  means 
of  levers.  The  tension  of  the  spring  is  set  for  the  desired  speed 
of  2,400  revolutions  before  leaving  the  works. 


Germ.\x  Church  Passes. — The  employees  of  the  Baden  State 
Railways,  Germany,  who  are  stationed  at  places  where  there  is 
no  church  of  their  confession,  are  granted  free  passage  on  trains 
to  the  nearest  station  where  there  is  such  a  church  on  Sundays 
and  church  holidays.  Their  wives  and  their  children  under  18 
are  to  have  the  same  privilege.  Heretofore  they  were  limited  to 
twelve  such  journeys  a  year.  ,-•  .  ■  ........ 

Coal  Shipments. — The  shipments  of  anthracite  coal  by  the 
Philadelphia  &  Reading  during  the  month  of  February  were  the 
heaviest  in  the  history  of  the  company,  aggregating  784,000  tons. 
It  is  said  that  coal  trains  were  despatched  from  the  yard  at  Potts- 
ville  every  half  hour  during  the  month.        .  ,  .     ..,  ,  .  .■>.■■. 
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GOLD'S    IDEAL    PRESSURE    REGULATOR 

Pressure  regulators  for  car  heating  have  in  the  past  given 
considerable  trouble,  because  of  the  sticking  of  the  sliding  valves 
and  the  unequal  expansion  of  the  double  seated  valves  and  their 
seat  supports,  making  them  unreliable  and  subject  to  frequent 
repairs,  cleaning  and  adjusting.  Moreover,  they  required  regu- 
lating when  there  was  a  material  drop  in  the  boiler  pressure,  or 
an  added  demand  on  the  steam  supply.  The  Gold  Car  Heating 
&  Lighting  Company,  New  York,  has  developed  a  new  regulator, 
known  as  Gold's  Ideal  pressure  regulator,  which  does  not  pos- 
sess these  defects  and  regulates  uniformly  and  practically  auto- 
matically. 

The  following  severe  test  of  one  of  these  regulators  was  re- 
cently made  by  Arthur  M.  Waitt,  the  following  being  an  extract 
from  his  report:  "The  Gold  Ideal  regulator  was  applied  to  a 
standard  passenger  locomotive,  which  was  then  coupled  to  a 
train  pf  five  average  sized  modern  passenger  coaches.  A  steam 
gage  'was  connected  with  the  train  supply  pipe,  from  where  it 


:'fiiM- 


..'-■'•..■,.■'!■■.■■;,■'.;     Gold's    Ideal    Pressure    Regulator.-.;-'.     ■'■;.•:.■.  .:; 

was  attached  to  the  fegulator,  and  it  constantly  indicated  the 
exact  pressure  maintained  at  that  point.  After  coupling  the 
steam  hose  between  all  the  coaches  steam  was  furnished  to  the 
train  pipe,  as  far  back  as  the  rear  of  tender,  by  opening  the 
regulator  sufficiently  to  furnish  a  pressure  of  30  lbs.  on  the  train 
supply  or  outlet  side  of  the  regulator.  With  this  setting  steam 
was  admitted  first  to  the  train  pipe  and  radiating  pipes  of  the 
coach  next  to  the  locomotive.  After  waiting  several  minutes  un- 
til steam  showed  at  the  drip  on- this  coach  the  steam  was  admit- 
ted to  the  train  and  radiating  pipes  of  a  second  car,  and  it  in 
turn  was  heated  until  steam  showed  at  the  drip.  Next  three 
more  coaches  were  at  once  added  to  the  train  being  heated. 
After  allowing  steam  to  be  on  the  entire  five  cars  for  over  five 
minutes  the  hose  on  the  rear  end  of  the  rear  coach  was  fully 
opened,  allgwing  steam  to  blow  freely  from  the  train  pipe.  After 
allowing  the  rear  hose  to  be  open  full  for  two  minutes,  the  cars 
were  all  cut  off  at  once  by  closing  the  cock  on  the  front  end  of 
the  first  car.  The  next  test  was  the  severest  possible  one.  The 
hose  connection  was  broken  between  the  tender  and  the  first  car 
Wd  steam  at  full  supply  pressure  was  allowed  to  freely  flow  out 
from  the  tender  hose.  ';    r- 

"During  all  of  the  above  changes  in  the  demand  on  the  loco- 
motive steam  supply,  absolutely  no  readable  variation  could  be 
noted  on  the  train  supply  gage  on  the  locomotive,  from  the  30 


lbs.  at  which  the  regulator  was  set.  The  only  noticeable  move- 
ment in  the  gage  hand  was  when  the  rear  hose  on  the  train,' 
and  the  rear  hose  on  the  tender  were  opened  full  for  steam  to 
l)low  out.  In  these  instances  a  slight  unmeasurable  vibration  of 
the  gage  hand  was  produced,  showing  the  rapid  alternate  Slight 
opening  and  closing  of  the  controlling  valve  in  the  regulator. 
As  a  final  trial  tlie  regulator  was  set  to  furnish  a  pressure  of 
40  lbs.,  and  tlie  hose  at  the  rear  of  the  tender  was  left  wide 
open.  With  this  severe  trial  the  supply  pressure  at  the  train 
supply  side  of  the  regulator  was  maintained  absolutely  steady. 
During  the  tests  the  locomotive  boiler  pressure  varied  between 
200  and  205  ll)s.,  but  this  variation  produced  no'  effect  on  the 
train  supply  pressure  furnished.'V-. /^.-.v-;.!  .-•.■^    ,.•,;..•...;.•  ,. 

This  regulator  consists  primarily  of  two  main  parts :  A  small 
controlling  valve  and  diaphragm  in  the  upper  half  of  the  regu- 
lator, and  a  large  main  supply  valve  and  diaphragm  in  the  lower 
half.  Its  operation  is  as  ioUows :  By  screwing  down  handle  W 
until  spring  V  is  sufficiently  compressed  to  allow  the  required 
and  predetermined  delivery  pressure  to  be  "furnished  at  the  out- 
let side  of  regulator  (left  hand  side),  the  controlling  valve  5"  is 
opened.  Steam  at  boiler  pressure  comes  into  the  inlet  side  of 
the  regulator  (right  hand  side)  and  passes  up  through  the  small 
passage  to  the  space  under  the  bottom  of  the  controlling  valve 
and  through  the  open  valve  to  a  small  annual  groove  above  the 
valve,  and  thence  through  a  small  connecting  passage  (shown  in 
dotted  lines)  downward  to  the  space  above  the  large  diaphragm 
Q.  The  pressure  exerted  on  this  diaphragm  presses  it  down- 
ward, opening  the  main  supply  valve  K,  thereby  admitting  a 
flow  of  high  pressure  steam  from  the  inlet  to  the  outlet  side  of 
the  regulator,  the  steam  at  the  same  time  passing  upward  into 
a  chamber  under  main  diaphragm  Q,  and  also  upward  through 
a  small  passage  into  the  chamber  under  the  controlling  diaphragm 
R;  it  presses  against  these  diaphragms  until  it  just  balances  the 
pressure  exerted  on  their  upper  sides.  If  the  draft  on  the  steam 
on  the  low  pressure  side  of  the  regulator  is  increased,  it  tends 
to  reduce  the  pressure  there.  This  reduction  of  pressure  is  at  once 
transmitted  to  the  under  side  of  the  controlling  diaphragm  R  and 
the  fixed  compression  in  the  spring  V  at  once  causes  this  dia-; 
phragm  to  depress  and  the  controlling  valve  is  opened,  thereby 
alIow;ing  high  pressure  steam  to  pass  through  this  valve  to  the 
top  of  the  main  diaphragm  Q,  producing  a  further  opening  of 
the  main  supply  valve  and  an  immediate  increase  of  the  supply 
of  high  pressure  steam  directly  to  the  low  pressure  side  of  the 
regulator.  If  for  any  reason  the  supply  or  boiler  pressure  is  re- 
duced, the  resultant  pressure  on  the  outlet  or  train  supply  side 
of  the  regulator  would  be  momentarily  slightly  reduced  and  the 
consequent  pressure  in  the  chamber  under  the  controUing  dia- 
phragm R  would  be  lessened  and  the  controlling  valve  would  at; 
once  Open  slightly,  thereby  in  its  turn  causing  the  main  supply 
valve  to  open  farther  and  give  the  added  volume  and  pressure 
from  the  boiler  supply  side  necessary  to  keep  the  train  supply 
side  up  to  the  predetermined  pressure. 

If,  from  any  cause,  the  pressure  on  the  train  supply  side  of  the 
regulator  is  increased,  as  might  be  produced  by  a  reduction  of  the 
number  of  cars  to  be  supplied  w-ith  steam,  the  increased  resultant 
pressure  on  the  under  side  of  the  main  diaphragm  Q  would  at 
once  cause  the  main  valve  to  close  and  at  the  same  time  this 
increased  pressure  under  the  controlling  diaphragm  R  would  hold 
the  controlling  valve  tightly  closed  until  such  time  as  the  pres-  , 
sure  on  the  train  supply  side  of  the  regulator  was  reduced  to  a!; 
point  below  the  predetermined  train  supply  pressure.     The  con- 
trolling valve  will  always  be  closed  when  the  train  supply  pres- 
sure   reaches   the   predetermined   amount,   and   will   at   once   be  '-. 
opened  automatically   when   it  reduces  below   this  amount.     In 
case  of  any  small  leakage  of  steam  through  the  controlling  valve 
to  the  space  above  the  large  diaphragm,  such  leakage  will  pass 
through  the  small  leakage  plug  opening  at  Z  into  the  train  sup-; 
ply  side  of  the  regulator,  thereby  causing  no  opening  movement:- 
of  the  main  supply  valve. 
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"(k-IK-ii'liny;   .Ti   the  o;i}»;H-ii\    .iikI   >|pi><1  <k--irr<l.   i>   s.,  (.-"niiiitr"!   1m 
iIk-  i.M-k>  ;i»  t.>  tlrivvlif'tli  >iiiinlt.iiUM.ii,I\    ,,r  r.uii  iiuK  imulcntlv , 
a~.  <lv>ir«,'<l.      lilt'  irayi-t  •if  tlk'  Miii\;ililf   i.n-k.-   i-  aoo  miplislifd  liv 
a  li;ui<l-";>vr;ui"n'(ltvivi . 
■      \\  bilo   a   liv'i- i"ii    ek-ttri,-    vTriiu-    i-;    vtt.vwn    liainlliiiy    tlu-    'russ 


i-  Nriiic:  li:in<lk-(I.  Tu. ,  oliatiiucs  of  sihciI,  .ilitained  Iiy  sliiftiii!,' 
i'iar>.  art.'  ppix  iiUil,  and  no  connttjr  .slial't  is  uscd.  '[i'jt\n  and 
]■'.  .sc  ]inlli>>  an-  pr>i\iilVd  .mi  llic  hili-drivcii  t^jn.-. 


iii:\i)i.i(,nT  wnii  imi>k()\i{d 

Tl  KHINH. 


I  111-  .slt-ani  >■•  .n-nnipii.iii  ,,f  tnrli' i-L:on(ratMr>  lias  bci-n  oMi- 
^irli-ralily  rcdiu-cd  ni  I'liiiiimicni  I-".  ni  tlu-  |'y]i-  .\';,tj. ,nal  l-.Uclric 
1  Icadlii^lit  C.Mniiany,  tliica.i^c-,  .md  tlic  n».u  ii«.-iicrat..r  in-if  jlhis- ■ 
trat<(i  rr(|niri  >  only  almtit  ciic-tliird  a-;  niii(.-]i  sttMui  i^r  a  yt\cn 
c;jnd!c  pwwi-r  IiMur  a>  u.^id  in  tlu'  older  ppiipiniiit.  Tin  iurl>.i- 
yt-nvralor  oiuraics  c.n  ^ii-ani  pri.--Min.s  ran.iiin.u  t  n  .in  ItX)  11. ^ 
;•'  t!ic  I.ii;lu-t  ii-t-.l  in  l,.ioinoti\A-  practice,  and  on  sniKrhcatci 
>lvani  a*,  well  a-  saturated  >teani  uitlioiu  any  n<lii!>tnH'nr.  Tlif 
^peeii  of  till-  i\i)e  I".  :^enerat..r  i~  only  J,4<)()  revoiuti.'H^  p^r 
iiiiniitr.  and  ai  iliat  >pie<l  the  ellieieney  is  equal  to  that  t-i  tur  ' 
hiiie-  ninniny  ai  4.(Ki(l  to  .^.CKK)  rovolntions. 

'1  ill     dynamo    e"ii-triu-tion    i~    leased    on    the    niost    recent    iin*. 


■  ;,  .         Electric    Uocomotive    Hoist   When    Not    In    Use. 

'lar  in  tiie  ilTnsli-ation.  this  is  not  .a  nci;e--.ar>  a.'.Miiici  to  tiie 
Iroi-t  atiil  a  iroUi'-v  .i.r  jilt  ei-aiie  eordii  he  U'>i<\  .a-  \\ell.  In  ilew 
-■^fiops,  hoisever.  -incli  a  crane  \NonM   ii"  il..ii!it   l^e  a\aiIaMe. 

I'yM-:  illKlADlNG  AND  MI'I'll.  MACIIIM: 

_  \  vnii^KMUial.  riyid  ni.ichine.  \vliicll  will  m  t  '>nly  cut  off  and 
thread  pii'c.  km  will- also  without  the  n^<-  of  a  nijiple  .•'nick  do 
ttr<^  san.ve.uiih  nip|tles.  l.ia-.  Inen  de^iuned  hy  the  l.oew  .Maniifac- 
tsniivj;  t'onrjiany.t'k'A eland,  Ohio.  riiis  machine  i>  of  the  jK-des 
la!  tj  py.  and  while. ha \ini4  a  re\"l\iny  ^\\^■  luail  is  cl.iinud  !■•  ]'(•-- 
^e--  all  of  the  ;t<l>aniai;es  <>i  llie  harri'l  t>pe  nir.cliine.  The  re  ■ 
\V»hite-;- li>;td   ha-i  a   ^lAi.  lockitry   and    v,  If- releasing   feature   \Jiic!i 


Improved    Turbine    for    Pyle- National    Electric    Headlight. 

riT'.'V  enients.  and  the  electrical  halancc  is  so  perfect  that  in- 
-parkp/?*TrinJd  lie  seen  at  the  hnishvs.  'J  he  hrn?h  holders  are 
.\v>\  ami  tile  l>rn-hes  may  he  taken  out  ami  replaced  without 
chanyin;:  tile  tensii'H  of  the  sprini^s.  [he  lields  are  compound 
\\'!;md  lo.alh'U-  the  liurniii.y  of  either  the  arc  lamp  or  the  cali 
lii:i;t~  independently.  the  armature  on  the  new  J-',  equipment  is 
nilerclianueahle  with  all  others  made  by  the  company.  The 
hiuket  nluil  of  the  turldnv  is  made  of  stixl  and  has  only  one 
r.'W  ..(f  Idickct-.  hut  the  steam  pa-^a.ue.s  oui.side  tlii;  iioz/k'S  are 
arranaed  so  that  tiifec  iinptilsvs  are  delivered  hy  the  steam  before 
it  I -.capes.  I  he  .yoxi^rnor  is  of  the  tviisiou  s{u-iiii; '  t>  pe.  sur- 
r..niiihn,u  the  main  -haft  atiil  oju-ialini.;  a  lialancid  \al\c  by  uu-aus 
■  •1  lever~  riie  tension  of  tiie  spriiiij  i-  set  for  the  desired  speed 
of  J,41H(  nvolutjoii-   hifofe   lea\  in.ii  the  w<jrks. 


.  Loew   Pipe  Threading   and    Nipple   Machine. 

can  be  tlir>wii  into  action  easily.  'Ihe  cnttinir  off  too]  is  on  the 
iK-ad  an<r  is  fitted  with  a  star  wheel  fee<l  arr.anyenu  iit  It  is 
so  located  a- .  1"  be  easil\-  set  to  cut  off  the  proper  leiiLith.  even 
when    llie    lariie-t    si^e    pijn    within    the    caii.iciix    of    the    macliine 


<iiK\i\\  y  \\\  \<i  11  l'\-.-is.  The  (  niployees  of  the  I'-aileii  .'^tate 
k.iiluav-,  (nriiiaiiy,  wiur  are  stationed  at  ]>laces  where  there  is 
no  church  of  their  ci'iifessioii.  .ire  '-irautid  free  jiassatic  on  trains 
t"  the  ueare-t  station  where  theri'  is  such  a  church  on  Sundays 
and  cluui-h  holid;iy>.  Their  wi\ts  and  their  children  under  kS 
ail  to  lia\e  the  sanu'  jirn  ilei;i'.  Heretofore  they  were  limited  to 
twelve  such  journeys  a  year. 

I'oAi.  Siiir.MKNTs. — The  sliipnicnts  of  anthracite  coal  by  the 
rhiladeli)liia  vv  Riadin?  <Iuriuii  the  month  of  I'ebruary  were  tlic 
heaviest  in  the  history  of  the  companx .  airi^'reiiatiiii;  784.(XK)  tons. 
It  is  saiil  that  coal  tr.tin-  were  despatched  from  the  yard  at  Potts- 
\ille  e\erv  half  hour  duriuL;  the  month. 
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GOI.D'S    IDEAL    PRHSSl  RH    KKGrLATOK 

rri-<siirc    regulators    lor   oar   Iieritinj?  have   in   tlio   pa.>t   givoii 

-iisidcrablc  trouble,  because  of  the  stiokinj;  of  the  sliding  valves 

ir.l  the  uiu(|ual  expansion  of  the  (loiible  ^eate<l  valves  an<l  their 

oat   supports,   making  them    uureliabK-    ,ui<l   subject   to    frequent 

•el'airs,  cleaning  and  adjusting.     .Moreover,  iWy  rer|uired  regu- 

Miting  Avhen  there  was  a  material  drop  in  thir  hotTri^itressure.  or 

ill  added  demand  on  the  steam  suiiftly.     The  Gold  Car  Heating 

iV  Lighting  Company,  Xew  York,  has  develope<l  ;i  new  regulator. 

!;no\vn  as   fiold's   Ideal  pressure  regulator,  which   dr.t  •;   not  po«- 

■sess  these  <lefects   and   re.yulat«>   nnil'oniil>    and   practically   auto- 

'uatically. 

'Hie  following  sivere  test  of  i>ne  of  these,  regulators  was  r<!- 
■entlv  made  by  Arthur  M.  Waitt.  the  follt.wing  being  an  extract, 
troui  his  report:  "The  Gold  Ideal  regulator  was  applierl  to  a 
standard  passenger  locomotive,  which  was  then  couple<l  to  a 
train  of  tue  average  -i/e<l  uioiU-rn  passcnijef  coaches.  A  steam 
,;:age   was   comiecttd   with    the   train   supply   pipe,    from   where  it 


.";  Gold's    Ideal    Pressure    Regulator. 

\vas   attached   to   the   regulator,   and   it  constantly   indicated   the 

■  xaet    pressure    maintained    at    that    point.      After    coupling    the 

-team  hose  between  all  the  coaclies  steatn  was  furnished  to  the 

'rain   pipe,  as   far  back   as   the   rqar  of  tender,  l>y  opening  the 

:xgulator  sufficiently  to  furnisli  a  pressure  of  30  lbs.  nn  the  train 

-upply  or  outlet   side  of  the  regulator.     Witli  tiiis  setting  .steam  , 

vas  admitted  iirst' to  the  train  jiipe  and   radiating  pipes  of  tlie 

"o^ch  next  to  the  locomotive.     After  w.dting  several  mintites  un^ 

■il  steam  showed  at  the  drip  on  this  coach  the  steam  was  a<linit- 

ed  to  the  train  and   raili.iling  piiies  of  a  SeC'ijul  car,  ami  it  in 

irn   wav   JKatcd   until   steam   shoAved  at   the   <lrip.     Next   three 

iiore   coaches    were   at   once    added   to    the   train   being    heated. 

After  allowing  steam  to  be  on  the  OJitirc  five  ^"ars  for  over  five 

Hunittes  the  hos€  on   tiie   re.ir  end  of  the  rear  co.uh   w.is   fullv 

•peued,  allowing  stecun  to  blow  freely  from  the  train  pipe.     After 

dlowing  the  rear  hose  to-be  oiun  full  /or  two  minutes,  the  cars 

•vere  all  cut  off  at  once  by  closing  tlic  cock  on  the  front  einl  of 

'he  first  car.      The  next  test  was  the  severest  p<xssible  one.     Tiu^ 

lose  coiincctioii  was  broken  brtwien  the  tender  ami  the  first  car 

iiid  steam  ;ir  full  -uppl>    pri-^-tu'e  w.as  .allowed  to  freely  ibnyo.ut 

iroiu  the  teiidir  Imsv.  -, 

■■l)uring  all   of  the  above  cli.iniies  in   the  demand   on  tht  loco-  ■ 
nioiive  <iteain   supplr.  absoluteIy.no   rea<lable   variation   could  be 
noti-d  on  the  train  supply  gage  on  the  loc(>motive,  from  tile  30. 


ill-.  ,it  whicli  tin-  rigulati  r  vva-  mI.  I  Ik-  onl>  noti(,-,;ibK-  nio\e- 
nu  ut  in  tiie  ;tiage  hand  ua>  w  hiii  the  rear  ,ho>e  ^u  the  train. 
.iikI  the  t<  ar  hos.v  <iu  t!ie  tender  were  o|nn<'d  lull  for  st<  am  t<i 
lilow  out  in  thest'  in-<t;inces  a  -light  unmeasur.aiile  vibration  of 
the  ga!L;e  h.iinl  \\;i>  |irf«duv;ed.  -bowing  the  rapid  alternate  -light 
"pniin;.;  and  cl  .siny  of  the  controlling  valviL-  in  the  te-gulator. 
\-  a  linal  trial  the  regulator  was  set  to  f^irnish  a  pressure  of 
40  llis.,  and.  tlie  hose  at  tlu  rear  of  the  tinder  was  left  wide 
o])i  n.  Wit!)  tlii-  severe  tri.al  t lie  "supply  i>re«-snre  at  the  tram 
-uiild\"  siile  of  tile  regulator  was  maintained  ab>olulily  -teady. 
I 'uring  tin-  ti-ts  the  locomi itivo  iMiilcr  pressure  varietl  between 
JfH>  and  i05  lb-.,  but  this  variation  produced  no  effect  on  lite 
train   supply   ]>res>ure    furnishe<l.''  -     ;   ';      ,  =.. 

this  regulattir  con-ists  ])rin)arily  f>f  two  main  p'arts  :  A  -in.'ill 
Coiitrollini;  \al\e  and  di.iphr.igui  in  the  upper  h.df  oi  the  renu- 
lat<ir,  and  a  large  niaiii  supply  valve  and  diafihraam  iti  the  lower 
iialf.  It<^  operatii>n  IS  as  follows:  Uy  screwing  down  iiaiullc  IV 
until  spring  /"  is  sutticiently  compre-scd  to  allow  the  re«|uire«i 
and  predeteniiined  deliverv  prv  sstire  lo  be  liirhished  at  the  <.<ui- 
let  side  ctf  rcj-ulator  ( I<  ii  IkukI  side),  the  controlling  valve  S  i* 
opened.  Steam  at  boiler"  pre-sifl'e  cuines  into  the  inlet  side  <if 
tile  regulator  (right  hand  j.ide  t  and  passes  up  through  t'lic  Mnall 
pas.sage  t<.»  the  space  under  the  Iwittom  ot  tlvc  comndling  valve 
.nid'^thnntgh.the  open  \al\«-  to  .i  sui.ill  .iinnial  groovs  above  the 
\al\r.  .and  thence  through.^i  small  connecting  passagt-  t  vhowii  in 
dotted  lines!  (lovMiward  to  tlie  >liaee  abow  the  lar.u*  diaphragm 
Q.  Tlj^  pressiire  exertid  on  this  iliai»hragin  jirvs.'^es  tt  ilown- 
wanl,  opening  the  main  siipidy  valve  K,  thereby  admittii^  a 
tlow  of  high  pressure  steam  from  the  inlet  t<>  the  <iutlet  side  of 
the  regulator,  the  steam  at  the  .■«aine  time  passing  upward  into 
.T.  chamber  under  main  diai>hr.'ignr  (),  aiul  al.so  upward  thT"n<{h 
;i  small  iiassagc  into  the  ciianilur  luukr  tlie  controlling  di.iphragm 
K:  it  itresse-  aii.iin-t  tluse  diaphragms  ujitil  it  ju-t  l.>alances  the 
pressure  cxerte<l  on  their  upjier  sides.  If  tlife  draft  c-n  the^cam 
on  the  h'W  pre'Ssure  side  of  the  regulator  is  increased,  it  tends 
to  re<hic<' the  pressure  tlferc—  Thi^reduction uf  jire-snre  is  at  once 
tr.an-mitted  to  tlie  tmder  -ide  of  the  controlling  di.aphragm  K  and 
the  ftxeil  e-omprcs>ni  11  in  the  sprint;  t,'.  at.  frtict  causes  this  <lia- 
phragin  to  <lepress  ami  the  controlling  \alvc  is  opene<l,  thereby 
allowing  high  pres-ure  ste.un  to  pass  through  this  v:il\e  to  ilie 
top  of  the  main  <liaphra.i;in  ().  ppnliK-ing  a'turiher  <ri»eiiiiig  '>! 
the  niahi  supply  vaUe  ami  .m  imnieiliate  increase  of  the  supply 
of  liigh  pressure  stiam  dirivtly  to  ihc  low  pres-ure  side  of  the 
re.aulator.  If  for  ;my  reason  the  stijiply  or  bciler  itrtssiire  i«i  re-; 
dtKX^I.  the  resiiltant  pressure  <m  the  outlet  or  train  sujtply  si<lc 
of  tlie  reyul.at'T  vv.iuld  be  momentarily  sliiihtly  reduced  and  the 
conseijUe^it  pres-ure  in  the  chamlier  uiuler  the  oojitrolling  dia- 
phragm /v'wotild  lie  lesseiKd  .and  the  controlling  valvf  would  .at 
once  open  slightly,  thereby  in  its  turn  c;«i»ing  the  ni.iin  supply 
vaive  te)  open  farther  and  give  the  added  volume  and  ttressure 
from  the  bi'iler  sujiply  si<k  iieces-ary  tev  keep  the  train  supply 
sitfc  lip  to  the  ]iriL-<]etermined  pressure. 'i^ 

it.  I'r. .ni  an\  c.iu-e.  the  pri->nre  on  the  train  Mipply  -idc  «'f  the 
regul.nor  is  increa-ed.  a-  nii.uht  be  prodticcil  b\  a  reduction  of  jlie 
muiiber  of  i"irs  tei  Ik-  supplied  with  >te.am.  tlu*  incre;i>ed  resultant 
pre>sHr%-  on  tlie  under  -id.  oi  the  main  diaphr.'igiii  <^>  wt>«ld  at 
once  e-a  use  tile  main  vaUe  to  clos^-  .and  .it  the  same  time  this 
increased  jiressure  under  tlie  conirolliny  di.iphragni  R  woubl-hold 
the  controlling  \al\e  tiyhtiv  clo-ed  until  such  time  a-  the  pres- 
sure on  the  train  -iipjily  -ide  of  the'  regiilator  wa>-  Teducid  tp  a 
point  below  the  iire<leterniiiied  train  Mii>ply  pre->ur< .  Tlw  Con-, 
trolling  valve  wilt  a1w,i\-  he  clo-ed  when  the  train  -uiiply  pre.s- 
stirc  reaches  i1ie  iire<+eierniiti<ul  anu>uiit.  and  vvill  at  "iice  he 
opened  aul*'matic,tll\  whni  it  rednce>  bebnv  this  amount.  In 
ca.se  of  any  >n).-dl  leakage  of  -team  through  the  coirtrolling  valve 
to  the  space  above  the  hirt^e  diaphragm.  >ucli  le.ik.ige  will  pas<; 
through  the  sm.all  le,ikat;e  plug  ojiening  at  /!  im-.  tlu-  train  sup- 
ply side  of  tlie  regulator,  tlurehy  cauMiii:  iio  o]«-mng  mo\ement 
of  the  iiiain  suppl>   \.d\e 
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A  26-in.  drilling  machine,  guaranteed  to  drive  a  2  in.  high- 
speed twist  drill  at  .041  in.  feed  per  revolution  of  the  spindle,  or 
at  the  rate  of  6J/2  in.  per  minute  in  cast  iron,  is  shown  in  the 
accompanying  illustration.  A  1  in.  high-speed  twist  drill  can 
be  driven  at  the  rate  of  13Vj  in.  per  minute  in  ca^t,  iron,  and 
it  is  claimed  by  the  makers,  The  Barnes  Drill  Company,  Rockford, 
III,  that  it  has  the  power  of  the  ordinary  36-in.  cone  belt  driven 
drill.  •  It  is,  with  the  exception  of  the  sliding  head,  designed 
along  the  same  general  lines  as  the  all-geared  drills  formerly 
built  by  this  company. 

There  are  eight  geared  speeds  provided,  and  a  similar  number 
of  geared  feeds,  all  of  whicli  are  controlled  from  the  front  of 
the  machine.  The  feed  for  any  position  of  the  controlling  levers 
is  shown  in  plain  figures  on  a  plate,  the  ranges  being  from  .005 


Barnes  26   in.   Sliding    Head,   All-Geared    Drill. 

in.  to  .086  in.  per  revolution  of  the  spindle.  The  spindle  is  1  15/16 
in.  ill  diameter  in  the  sleeve,  and  is  double  splined.  The  crown 
and  pinion  gears  are  of  large  diameter  and  have  teeth  of  four 
pitch.  Both  the  head  and  the  sleeve  are  counterbalanced  by 
weights  hung  in  the  column,  the  chains  passing  over  roller  bear- 
ing sheave  wheels.  Two  quick  acting  clamp  screws  are  provided 
for  securing  the  head  to  the  column  face;  it  is  raised  and  low- 
ered by  a  crank  pinion  on  the  back  of  the  machine,  as  shown  in 
the  illustration.  A  similar  crank  pinion  with  a  threaded  shaft 
is  provided  for  raising  and  lowering  the  table.  This  machine  is 
also  suitable  for  some  boring  bar  work  and  the  feeds  were  se- 
lected with  this  in  mind.  Boring  8-in.  holes  is  well  within  its 
capacity.     Some  of  the  general  dimensions  are  as  follows: 

Distance  from  column  to  center  of  table 13%   in. 

Diameter  of  column   7J4  in. 

Diameter  of  table   23  in. 


Vertical  travel  of  table 20  in. 

Vertical  travel  of  sliding  head 23  in. 

Greatest  distance  from  spindle  to  base 54  in. 

Greatest  distance  from  spindle  to  table 40  in. 

Ratio  of  back  gearing 4  to  1 

Floor  space  required 22  in.  x  49  in. 

Weight,  net  , , 1,750  lbs. 


NEW  MUFFLED  POP  VALVE 


A  locomotive  pop  valve,  which  has  repeatedly  shown  its  ability 
to  open  and  close  on  a  2-lb.  IjIow  back,  has  recently  been  de- 
signed by  the  American  Steam  Gauge  &  Valve  Manufacturing 
Company,  Boston,  Mass.  It  is  claimed  that  by  the  method  em- 
ployed all  chattering  and  fluttering  of  the  valve  has  been  elimi- 
nated and  that  the  cushioning  eflFect  is  practically  perfect.  Refer- 
ence to  the  illustration  will  show  the  arrangement  of  the  parts 
and  the  scheme  of  operation.  It  will  be  noticed  that  all  adjust- 
ments are  made  from  the  extreme  top  of  the  valve,  the  blow  back 
ring  being  part  of  the  outer  casing  and  adjustment  for  this  pur- 
pose  being  accomplished   througli  a   hexagon   nut  by   which    the 


■^  :  New   Muffled    Pop   Safety   Valve.     ' 

whole  outer  part  is  revolved  and  the  outlet  from  the  blow  back 
chamber  is  enlarged  or  decreased  as  necessary.  At  the  same  place 
is  a  screw  for  setting  the  valve ;  but  one  nut  lock  is  required  for 
securing  both  adjustments.  The  very  small  number  of  parts 
required  in  this'valve  is  a  strong  point  in  its  favor. 

The  hydrostatic  test  plug  is  .shown  in  place  and  permits  of 
quickly  and  conveniently  sealing  the  safety  valves  when  it  is  de- 
sired^o  put  the  hydrostatic  test  on  the  boiler.  This  plug,  of 
course\is  removed  w)ien  the  locomotive  is  in  service.  :'  'X  -V 

Chii^se  Wages. — The  wages  of  the  laborers  of  the  Han-Yeh- 
Ping  Iron  &  Coal  Company,  China,  at  the  iron  and  coal  mines 
are  afi  follows:  Miners,  $0.13  to  $0.15  per  day;  tipple  coolies, 
$0.05  to  $0.06  per  day;  loaders  and  pushers,  $0.05  to  $0.07  per 
day.  The  wages  of  laborers  at  the  steel  works  are  as  follows : 
Rollers  on  mills,  $0.17  to  $0.35  per  day;  heaters  on  furnace 
and  open  hearth  smelters,  $0.27  per  day;  helpers,  $0.17  to 
$0.25  per  day;  blacksmiths,  $0.35  to  $0.50  per  day.  v.'.-v      /, 
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General  News  Section 
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The  Missouri,  Kansas  &  Texas  is  organizing  safety  committees 
in  accordance  with  the  plan  which  has  been  adopted  by  a  number 
of  railways  recently.  :;■-..  ,.  '\-''J':'-:':'  '.■■''■■■■■■  /'^'■^'.■'''  •    - 

The  Chicago  Great  Western  has  issued  the  first  number  of  a 
quarterly  magazine  devoted  to  the  interests  of  employees  and 
patrons,  which  is  called  The  Maize. 

The  chairman  of  the  house  committee  on  interstate  and  foreign 
commerce  has  introduced  in  Congress  a  bill  requiring  the  Inter- 
state Commerce  Commission  to  make  physical  valuation  of  all  the 
railways  in  the  country. 

Judgments  amounting  to  $1,575  have  been  entered  in  the  fed- 
eral court  against  the  Denver  &  Rio  Grande  for  violations  of  the 
hours  of  service  law,  and  judgments  for  violations  of  the  safety 
appliance  law  against  the  Pere  Marquette  for  $1,500,  and  the 
Minneapolis  &  St.  Louis  for  $200. 

The  canal  lock  which  opens  the  connection  between  Lake  Erie 
and  the  new  Erie  barge  canal  has  been  completed  at  a  cost  of 
$1,250,000.  It  is  located  at  Black  Rock  harbor,  Buffalo,  N.  Y., 
and  is  the  largest  inland  water  lock  in  the  world.  The  gates  are 
of  steel  and  will  be  operated  by  electricity. 

The  proposed  meeting  of  representatives  of  the  mechanical 
department  crafts  of  the  western  railways  for  the  purpose  of 
organizing  a  federation,  including  employees  of  all  the  roads, 
which  was  to  have  been  held  at  Kansas  City  on  March  4,  has 
been  postponed,  and  it  is  now  reported  that  the  meeting  will  be 
held  on  April  15.  .  :    .  , :  -.   ■  : ; . . 

The  report  of  the  New  York  state  commissioner  of  labor  for 
the  third  quarter  of  1911,  gives  the  number  of  union  laborers  out 
of  work  in  the  state  as  12,725,  which  is  said  to  be  less  than  at  the 
corresponding  time  in  any  year  since  1907.  This  number  is  2.7 
per  cent,  of  the  membership  of  the  unions  from  which  the  re- 
ports were  received. 

The  Supreme  Court  of  the  United  States  has  decided  that  an 
employee  in  the  car  repair  department  of  a  railway  is  a  fellow 
servant  of  employees  in  the  operating  department.  This  decision 
was  in  a  suit  against  the  Grand  Trunk  Junction  Railway.  The 
opinion  is  by  Justice  Holmes,  who  observes  that  if  the  fellow 
servant  doctrine  is  unjust,  Congress  is  the  body  to  change  it. 

Verdicts  against  the  Canadian  Pacific  for  damages  done  in 
Maine  in  the  year  1898  by  forest  fires  set  by  sparks  from  loco- 
motives, and  which  have  just  be^  made  public,  will  aggregate 
$139,400.  The  damages  awarded  are  about  50  per  cent,  of  the 
amounts  claimed,  and  about  twice  as  much  as  the  railway  as- 
serted the  damage  to  be.  These  were  test  cases  representing  per- 
liaps  half  of  the  losses  from  the  fires  in  question. 

The  number  of  fires  on  the  property  of  the  Pennsylvania  Rail- 
road system  during  1911,  as  reported  by  an  officer  of  the  com- 
pany, was  891,  from  which  the  loss' was  $304,975.  The  measures 
taken  by  the  company  to  prevent  fires  and  to  reduce  the  loss 
therefrom  have  been  very  successful,  and  there  has  been  a  steady 
increase  year  by  year  in  the  number  of  fires  extinguished  by 
employees.  During  the  past  year  43  fires  were  put  out  by  the 
apparatus  carried  on  yard  locomotives. 

The  Michigan  railway  commission  has  prohibited  the  railways 
of  the  State  from  exceeding  certain  prescribed  rates  of  speed  dur- 
ing the  winter  at  several  points  which  the  commission  considers 
dangerous.  The  order  also  prohibits  making  up  lost  time.  It 
is  said  to  have  been  suggested  by  a  report  to  the  commission  that 
on  one  night  last  week  250  broken  rails  were  found  in  the  tracks 
of  the  Michigan  Central,  between  Detroit  and  Chicago  and  174  on 
the  Pere  Marquette  between  Detroit  and  Grand  Rapids. 


The  constitutionality  of  an  act  passed  by  the  Indiana  legislature 
in  1909  authorizing  the  railway  commission  to  investigate  and 
regulate  the  condition  and  eflSciency  of  locomotive  headlights  was 
upheld  by  Judge  Carter  of  the  Superior  Court  on  March  2,  in  a 
decision  on  a  demurrer  of  the  state  to  a  suit  brought  by  the  Van- 
dalia  to  enjoin  the  commission  from  enforcing  an  order  requiring 
the  railways  to  equip  their  locomotives  with  headlights  of  at  least 
1,500  candle  power.  The  court  held  that  the  commission  has  the 
authority  to  make  such  an  order. 

The  Santa  Fe  Employees'  Magazine  publishes  the  record  of 
an  Atchison,  Topeka  &  Santa  Fe  locomotive.  No.  1443,  that 
covered  269,899  miles,  still  carrying  its  original  boiler  tubes,  be- 
tween June  13,  1907,  when  it  was  received  from  the  Baldwin 
Locomotive  Works,  and  December  8,  1911,  when  it  was  re-' 
ceived  at  the  Topeka  shops  for  heavy  repairs,  with  a  total  outlay 
for  repairs  of  less  than  $2,000.  The  locomotive  is  an  .\tlantic  ^ 
type  balanced  compound  passenger  engine,  and  has  been  in  serv- 
ice on  the  Middle,  Southern  Kansas  and  Oklahoma  divisions.     - 

The  Joint  Car  Exchange  Bureau  at  Denver  on  March  1  was 
amplified  into  a  Joint  Car  Inspecti'on  and  Interdiange  Bureau  to 
handle  the  mechanical  as  well  as  the  transportation  inspection  of 
cars  interchanged  at  that  point.  William  Hansen,  who  has  been 
a  traveling  mechanical  inspector  for  the  Chicago,  Burlington  & 
Quincy,  has  been  appointed  manager  of  the  bureau.  The  execu- 
tive committee  consists  of  J.  A.  Turtle,  mechanical  assistant 
superintendent  of  the  Union  Pacific;  H.  V.  Vanbuskirk,  super- 
intendent of  motive  power  of  the  Colorado  &  Southern,  and  ' 
W.  A.  Knerr,  local  freight  agent  of  the  Denver  &  Rio  Grande. 

The  Illinois  Central  will  establish  15  experimental  farms 
along  its  lines  in  Mississippi  and  Louisiana  to  encourage  agri- 
cultural development  by  inculcating  the  principles  of  correct 
farming.  Each  farm  will  cAnsist  of  a  40-acre  tract,  to  be  worked 
by  the  owner  under  the  supervision  of  instructors  from  the 
Agricultural  College  of  Mississippi  and  the  agricultural  depart-",' 
ment  of  the  University  of  Louisiana.  Each  of  the  tracts  is  to  be 
centrally  located  so  that  the  farmers  of  the  district  may  reach 
it  easily.  The  railway  proposes  to  enter  into  contracts  with 
the  owners  of  the  land  guaranteeing  them  against  loss.    ;      ^»    i  ;  . 

The  Permanent  Manufacturers"  Exhibit  of  Railway  Supplies  and 
Equipment  was  opened  in  the  Karpen  building,  Chicago,  March 
16.  As  the  name  implies,  this  is  to  be  a  permanent  exhibition 
for  the  purpose  of  bringing  together  devices,  materials  and  spe- 
cialties of  interest  to  a  visiting  railway  man  so  that  he  may  con- 
veniently and  at  a  minimum  amount  of  time  inspect  and  compare 
the  various  devices  in  which  he  is  especially  interested.  Chicago 
was  chosen  for  the  exhibit,  because  of  its  being  the  railway  center 
of  the  country.  The  exhibition  hall  contains  26,000  sq.  ft.  of 
floor  space,  which  is  divided  into  booths  of  various  sizes  to  meet 
the  requirements  of  the  exhibitors.  Light  and  power  is  furnished 
for  the  manipulation  of  any  working  models..    ■-..  _,, , 

General  Manager  J.  B.  Yohe,  of  the  Pittsburgh  and  Lake  Erie, 
in  announcing  a  propaganda  of  safety  for  the  employees  of  the 
road,  has  named  the  following  as  members  of  the  general  safety 
committee:  L.  H.  Turner,  superintendent  of  motive  power, 
chairman ;  J.  W.  Riley,  superintendent,  vice-chairman :  A.  D. 
Brown,  chief  clerk  to  the  general  manager,  secretary;  J.  A.  At- 
wood,  chief  engineer;  E.  K.  Connelly,  purchasing  agent;  G.  E. 
Shaw,  general  attorney,  and  Arthur  Morgan,  claim  agent.  Sub- 
committees are  to  be  named,  composed  of  men  of  the  several 
departments.  Their  duties  will  be  to  minutely  inquire  into  all 
accidents  or  losses  of  any  "kind,  with  a  view  of  ascertaining  the 
cause  to  prevent  repetition.  Economy  in  operation  will  also  be 
looked  after  by  the  committeemen. 
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A.MI-RTCAX     EXGIXEER. 


\'<il..    N().    .\( 


•.  ■■    I 


all-gi:arfi)  sijdixg  head  drill 

A  J'l-iii.  (Irilliiii^  iiijuliiiif.  iin;tr;mtei.'il  to  ilrixc  a  2  in.  liinli- 
spctd  twist  <lrill  at  .041  in.  iVcil  per  rcvohiti<iii  <'\  tlu-  spiiKlk',  or 
at  the  mtc  •>{  6|  i  in.  pir  ininutc  in  cast  iri>n,  is  sliown  in  the 
iiccuniiiauyinsi  ilhistratiou.  A  1  in.  lii,L;li-siH<jil  twist  lirill  can 
1(C  drivon  at  tlic  rate  "f  l.V  .  in.  jicr  niimUo  in  ca-t  ir«in.  aiul 
it  i-  clainic<!  by  the  makir>,  Khc  Uarncs  Drill  Company.  Ruckloril, 
til.,  lliai  It  has  the  ixnvcr "f  the  ordinary  3^-in.  cone  lielt  driven 
drill.  it  is,  with  the  e.vception  of  the  sli<lin,!4  liead.  desi;4nod 
aloni:  tile  same  aeiKral  lines,  as  the  all-seared  drills  lornu-rly 
bnilt.liy  this  i"onil>an\\  • 

There  are  eit;ht  ueared  sjieeds  pro\  ided.  and  a  similar  mnnher 
of  iie.ire'l  fced<.  all  of  whicli  are  controlUd  fri.tn  tlie  front  of 
the  .maciiiiK-.  The  feed  for  any  po-itiou  ,if  the  controljini;  levers 
is  >liovvii   in   jilaiii  ti!.;ure>  >'V  a   plali-.  the   ranm  s  In  in<4    fr^ni   .W? 


u. 


t 


Barnes   26    in.    Sliding    Head.    All-Geared    Drill. 

in.  t"  OSd  ill.  per  revolmii.n  ><\  the  -pinrlle.  The  sin'ndle  is  1  15/10 
in.  in  diameter  in  the  r>leete,  .and  is  double  sidined.  I  lie  ir^un 
and  pinion  i^ears  are  of  l.'ii-ye  diameter  and  have  teetli  of  f.  air 
jiitch.  r>oth  the  head  and  tlie  sleeve  are  connterlial.incecl  Ia 
Weights  hnnm  in  the  column,  tlu  I'liains  passiiiij  over  roller  liear- 
ini;  >iicave  \vheel>.  Two  ijnick  act iiit;  clamp  screws  are  provided 
for  securing  the  head  to  llie  colnnm  face:  it  is  rai>ed  atiil  low- 
ered 'ly  a  cr.'ink  pinion  ^n  tlie  back  of  the  machine,  as  >ho\vii  in 
the  ithiMration.  .\  -imilar  crank  pinion  with  ;i  tlireaded  shaft 
is  proviiji-d  for  rai>ini;  and  lowerinu  the  talile.  This  machine  is 
also  sviitable  for  some  boriiiir  bar  \\"prk  and  the  feeds  were  se- 
lected with  this  in  miin!.  IJoriny  S-in.  holes  is  well  within  it-< 
rajiacity.     Some  of  the  .general  dimensions  are  as   follows: 


W-rticnl   tnivil   nl  talilo JO  in 

\irtital    tr.ivel    of   ^liiliiiK   lif.nl 2i   in. 

•  iriMtcM  ili»taiicc   from   >|iiiiille  tii  Ija-f .54   iii 

tiicati'^t   ili>taiK-e   fnnii   ^iiiinllo   tn  talilu _,. 40  ii: 

l\atio  of  I)ack  KiaiiiiK . 4  to   ' 

I'loor  v|i;i(.c  ii'i|uiic(l -.  .  .  .J2  ill.   X   4''   ii 

Uiight,   lilt 1.750  lb>. 


NEW   MUFFLLD  POP  VALVE 

A  locomotive  pop  valve,  which  has  rejieatedly  shown  its  aliilii 
to   open   ;ni<l   close  <n   a  2-lli.   blow    b;ick.   has   recently  been   de 
si,!:.;ned    b>    tiic    .\nurican    .*^teain    (iaiiiie    i\:    \'a!\e    M.iniifaclurin. 
( 'onii)an\-.   I'ostoii,   Mass.      li   i~   claimeil  that  iiy  tiie  method  eiii 
ployeil  all  ch;itterin;4  and   lliitterin;4  of  the  valve  has  been  elimi 
n;ited  and  that  tlie  cnsliionino  ciTect  is  practically  perfect.     ItctTT- 
iiice   to   the   illu>tr.iti'in   will    >h.iw    ilie   :irr.initeinent    of   the   pan- 
;ind  the  selieine  of  iiper;ition.      It  will  be  noticnl  that  all  ad.in>i 
meiits  are  made  from  the  extreiiU'  t'  p  of  the  \rilve.  the  blow  Iirtck 
riiio   licin-^-  part  mI  tlu-  outer  casing  .and  adiu'-tmrnt    (■  r  this  pur 
pose    beiiii:    ;icciiniiili>lH'd    tliri'n.;;Ii    a    lie\a:-;on    nut    by    which    tb'- 


v/' 


;.-  New    Muffled    Pop    Safety    Valve.  .. 

wli'.K-  •aitir  p.art  i-;  re\"lved  .and  tin.'  outlet  I'roui  tlu'  blow  back 
cbainber  is  iiilar|.;ed  or  decria-ed  as  neces>ary.  At  the  sanu'  place 
i>  ;i  screw  for  settini;  the  valve:  bnl  niie  mil  lock  is  retpiired  for 
>ecurinii  bi.tli  adjuNtmeiits.  The  very  small  number  of  parts 
ie<[uirid  in  this  valve  is  a  strony  ]K.iiu   in   its  favor. 

The   livdrostatic    test    pln.t-    i^    shown    in    pl.icc    and    permits   of_ 
ipiicklv    and  convenientlv    >ealini»  tlie  safetv    valves  when  it  is  de- 
sired  to   jiut  the   hydro.st;itic   tot  on   the  boiler.     This   phi.ii,  of 
course,  is  removed   when  the  k'Coiiiotive   is   in   service. 


Di>taiK-o  troth  cohitiin  tu  cihter  of  tal>Ii- 

DiamcUT  of  coliihitt 

flialiuti-r  of  talile    .  . .  / . 


..l.Vj  in. 
...7' J  in. 
.'.?   in. 


Lhi.nkm;  Wages. — The  wages  of  the  l.ab.irers  of  the  Ilan-'S  eh- 
rinj?  I  pill  S:  Coal  Company,  China,  at  the  iron  and  coal  mines 
;ire  as  follnws:  .Miners.  $0.13  to  $0,13  per  <lay;  tipple  coolies, 
$0.05  to  SO.OO  per  day:  loaders  and  pusliers,  $0.05  to  $0.07  per 
day.  The  wages  of  Laborers  at  the  steel  works  are  as  follows: 
Rollers  on  mills,  $0.17  to  $0.35  per  day;  heaters  on  furnace 
and  open  hearth  smelters,  $0.27  per  day;  helpers,  $0.17  to 
$0.25  per  day;  blacksmiths,  $0.35  to  $0.50  per  day. 


General  News  Section 


I  lit-  Missnuri,  Kansas  iK:  I'cxas  is  (irganiziiig  safety  coininittccs 
111  accMrdance  witli  tlic  plan  wliicli  has  liccn  adopted  by  a  nunilier 
yi  railways  recently. 

1  he  (."iiicagu  (ireat  Western  lias  issued  the  first  number  <j1  a 
.|iiarterl>'  iiiai>a/ine  dexoted  to  the  interests  oi  employees  and 
iatri>n>.  \vl/icii  is  called  flic  Maicc. 

The  cU^iirman  df  the  Ii<>usc  committee  on  interstate  and  t^irei^n 
e  has  introduced  in  I'miLiro^  a  hill  rc(|uiring  the   Inler- 
-late  Connnerce  Ominiission  to  make  ]ihy-ical  valuation  of  all  the 
railways  in  the  comitr>. 

Juil.miieiiis  anuiuntini;  to  $1,575  have  been  entered  in  the  ftnl- 
..ral  court  against  the  Denver  &  Rio  (irande  fur  violations  of  the 
hours  of  ser\ice  law.  aii<l  judgments  for  violations  of  the  safety 
appliance  law  against  tiie  I'ere  .Marquette  for  SI .5(11).  and  the 
Minneapolis  &  ."^t.   Louis   for  $J(XI. 

1  he  canal  lock  wliicli  opens  the  connection  between  Lake  Ivric 
and  the  new  I'.rie  barge  ("anal  lias  Ineii  conii»le'ted  at  a  cost  of 
Sl,250,(XlO.  It  i>  located  at  I'.lack  Rock  harbor.  JlulTalo,  X,  V., 
and  is  the  large-t  inland  water  lock  in  tiic  world.  I  he  g.ites  are 
\>i  steel  and  will  be  I'perated  b\    electricity. 

Tin-  jiroposed  meeting  of  rei»re.-entati\es  of  tiu-  mechanical 
department  crafts  of  tlic  western  railwa>-  for  the  purpose  of 
■.rgaiii/.in.g  a  federation,  including  eniplu_\ee~  of  ail  tlu-  roads, 
wiiich  was  to  have  been  hehl  at  Kansas  City  on  March  4.  has 
been  p<^stfione<l.  and  it  is  now  reported  lliat  tlie  nuiting  will  be 
held  on   April   15.  ;':■_:-     '  ,         '-    ■__  . 

'the  rrp.'rt  of  the  Xew^  "S'ork  state  c«miini^sioner  of  labor  for 
the  third  ipi.-irter  of  1911.  give>  the  mmilier  of  nni^  ii  l,'b..r<.rs  ont 
of  work  in  the  state  as  \2.72S.  which  i»<  said  to  lie  le^>  than  at  llie 
corre-iioiiding  time  in  any  \ear  since  1''07.  I  hi>  miniber  i>  27 
per  cent,  of  the  nien.ibership  of  the  unions  from  whicli  the  re- 
ji'irts  were  received. 

The  .^uiireme  tourt  of  the  I'liited  St.'ites  has  (kci<led  ih.ii  an 
employee  in  the  car  repair  de|)artiuent  of  a  railway  is  a  lellow 
-ervant  of  eiuidoyees  in  tin-  oper.itini;  deiiartuient.  Ibis  decision 
was  in  a  suit  ag.iiiist  the  (Irand  Trunk  Junction  Railway.  I  he 
opiiii.m  is  by  Jii-tice  Holmes,  who  oli-erves  that  if  the  fellow 
nrvam  doctrine  i>  uuju>l.  Coiigre-s  is  the  body  to  cb.ini^e  it. 

X'erdicts  against  the  Canadi.-m  Taciiic  I'or  damages  done  in 
M.-iine  in  the  year  1898  by  forest  fires  set  by  sparks  from  l(Vo- 
motive-.  and  which  have  just  been  ma<le  pulilic.  will  aggregate 
$KV7,-4(X).  The  damages  awanled  are  about  50  per  cent,  of  the 
anicunt-  claimed.  an<I  about  twice  as  much  as  the  railway  as- 
serted the  ilamage  to  be.  These  were  test  cases  representing  per- 
haps half  of  the  los-es  from  the   fires  in  question. 

1  he  ninnlier  of  fires  on  tlie  j.roperty  of  the  TeiiusyUaiiia  Rail- 
roa<i  ^v■.tem  during  1011.  as  reported  by  an  ofticer  of  the  com- 
pany, was  801.  from  wliicli.  the  loss  w.is  $.W.075.  'ihc  measures 
taken  by  the  coiniiaux  to  prevent  tires  and  to  re<luce  the  loss 
therefrom  have  been  very  successful,  and  there  has  been  a  Steady 
increase  year  liy  year  in  the  nimil>er  of  lires  extinguished  by 
riiq.luyee-.  During  the  past  year  43  tires  were  put  out  by  the 
ipl>ar,itus  carried  on  \ard  locoiiiotiws. 

rile  .Michigan  r.ailway  coinmis>iou  has  iirohibiied  the  railways 
of  the  State  from  exceeding  certain  iirescribed  rates  of  speed  dur- 
iuii  the  winter  at  sever.il  i>oints  which  tlie  commission  considers 
dangerous.  The  order  al^o  prohibits  making  up  lost  time.  It 
is  said  to  have  been  sugge-ted  by  a  rci)ort  to  the  commission  that 
on  one  night  last  week  250  broken  rails  were  fonnd  in  the  tracks 
of  the  Michigan  Central  between  Detroit  and  Chicago  and  174  on 
the   I'ere  Maniuetti'  between   Detroit  an<l  Cran.l  Rapids.. 


The  Oioiistitutionality  of  an  act  passed  by  the  Indiana  legi>laturc 
in  1009 ;  authorizing  the  railway  connnission  to  investigate  atid 
regulate  the  condition  and  efficiency  of  locomotive  headlight^  was 
uiiheld  by  Judge  Carter  of  the  Sui)erior  Court  on  March  2.  in  a 
decision  on  a  demurrer  of  the  state  t<>  a  suit  brought  by  the  \'an- 
(lalia  to  enjoin  the  conmiission  from  <?n£orcing  an  order  rcqtiiring 
tile  r.iilways  to  c(iiiip  their  locomotives  with  hca<ilights  oi  at  least 
l..^(K)  c.'indle  jiower.  The  court  held  that  the  commission  has  the 
authority  to  make  such  ;in  t>rder. 

VIk  Sttiiht  It'  /:;;;/'/.n(V.\-'  Miijiii~inc  publishes  the  recor<l  of 
an  Atchison,  Topeka  &  Santa  I"e  loiomotive.  No.  1443."  that 
covered  2<)9,i^)^  miles,  still  carrying  its  original  boiler  tubes,  be- 
tween June  13.  1W7.  when  it  was  received  from  tlic  15ablwin 
Locomotive  Works,  .-md  Decetnber  J^,  1911,  when  it  was  re- 
ceived ;it  tile  Topvk'i  sliops  for  heavy  repairs,  with  a  total  outlay 
for  leii.iirs  of  less  than  S2.0()0.  The  locomotive  is  an  Atlantic 
typt  li.il,'ince<l  comjiound  passenger  engine,  and  h.'i-  been  in  .serv- 
ioit On   tlie    Middle,   ."^oiulierj    l\;ms.-is   and   t)kl;iboiii;i   <livi»iiins. 

The  Joint  Car  l'.\cl)aiii;e  I'.ureau  at  Denver  on .  March  1  was 
aiiqililied  into  a  Joint  *.":ir  Inspection  ami  IiUerchatige  I'.ureau  to 
h.'Uidle  the  HKchailical  ;is  well  as  the  tr.insp.irtation  inspection  ot 
c;lr^  interchanged  at  tliai  point.  William  Hansen,  who  has  l»et?n 
a  travelijjg  n.Kch.uiic.il  inspect" .r  ff>r  the  Oiicago,.  Turlington  & 
Uivincy,  has  been  apiji  inte<l  manager  of  the  -bureau.  'Jlie  execu- 
tive o>iiimittee  e'oiiNists  of  J.  A.  Tnrtle,  nieciianical  assistant 
superintendent  <<f  the  Ciii>ii  I'acilic;  IL  \'.  Vanbuskirk.  super- 
iiitendtnt  of  motive  power  of  the.  Col.ora<lfi  &  Southern,  and 
W.  .\.  Kuerr.  loonl  freight  .i^;eiit  <>t  the  Deiner  it  Hio  (irande. 

Till  Illinois  tentra!  will  establish  15  eNperimcntal  fartns 
aloui:  its  lines  in  .Mississippi  and  Loui>iana  to  encoiir.'igc  agri- 
cultur.d  develojimiiit  b>  inculcating  the  principUs  <fi  Correct 
farming.  I'ach  farm  will  ci-iisist  of  a  4()-acre  tract,  to  l»e  worked 
b_v  the  owner  under  the  sujierv  ision  .t»f  instructors  freiin  the 
-Vgriculmral  College  of  M  jsvissippi  an<l  tlie  agriculturar  depart- 
ment of  the  I'niversity  of  L, .nisiana.  ]"..'icli  <<f  the  tracts  is  to  be 
centrally  loeateil  s<'  that  the  farmers  oi  the  district  jn;i\  reach 
it  easily.  .  The  r.iilw.iy  projioses  t<.>  enter  into  Contracts  with 
the  owners  nf  the  land   mi.ir.inteenig  tbetn  against   l^ti^s.   : 

'\'hv  I'eriiKiiient  .M.iiinf.ictnrirs"  b^xhibit of  Rai1vv;i\  .'^u]lpIies  .and 
I'".(|iiiltmeut  was  ojienvd  in  the  Karpen  building.  <  bicag»>.  M.areh 
lo.  As  the  name  im|ilies,  this  is  to  lie  a  perni.inent  i-xhibition 
for  the  purpose  of  liringinv  together  devices,  materials  an<l  spe- 
cialties of  interest  to  a  visiting  r.iilwayinan  so  that  he  may  c>>i\- 
V  eiiieiitly  and  at  ;i  ininiimiin  amount  of  tinie  inspect  and  compare 
the  various  devices  in  which  he  is  especi.illy  interesteiL  (  hic.igo 
w:as  chosen  f>ir  the  exhibit,  because  of  its  K-ing  the  raiUv.iy  center- 
of  the  country.  Ibe  exbibiti.iH  hall  cintains  2«>.(J0()  vq.  ft.  of 
lloor  sp.ace.  wliich  is  divi;led  into  booths  of  v.irious  si/es  to  meet 
the  requirements  of  tlie  exliibitors.  Light  and  jHuver  is  furnished 
for  tlVe  manipulation  of  anv    workitig models. 

(ieiyiral  M.niager  J.  1'..  N'ohe,  of  the  rittsburgh  an<l  L.ike  F.rie. 
niioiuicing  a  p'opagruula  of  safety  for  tlie  employees  of  the 
has  named  tbi-  following  as  members  of  the  general  safety 
committee:  L.  II.  rurncr.  superinteMident  of  motive  ]>ovver. 
cli.airmau:  J.  W .  Riley,  superintendeut.'vice-chairman :  .\.  D. 
r.rown,  chief  clerk  to  the  general  manager,  se'cretary ;  J.  A.  At- 
wood.  chief  engineer;  i:.  K.  Connelly,  purchasing  .agent;  G.  E. 
Shaw,  general  attorney,  and  Arthur  Morgan,  daitn  agent.  Suh- 
connmttees  are  to  be  name<l.  composed  of  men  of  the  several 
departments.  Their  duties  will  be  to  minutely  iiKpiire  into  all 
accidents  or  li>sses  of  any  kin<l.  with  a  view  of  ascertaining  the 
cause  to  prevent  n-petiiion.  I'.conumy  in  oper.ation  will  ;ilso  Ik; 
looked. after  bv  the  committeemen.  ■ 
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The  Texas  railway  commission  has  received  a  most  extra- 
ordinary petition  signed  by  S.  W.  Steele,  chairman  of  a  general 
committee  of  blacksmiths,  boilermakers,  machinists,  coppcrsmitHs 
and  carmen,  protesting  against  an  application  of  the  Houston 
&  Texas  Central,  which  the  committee  believes  is  to  be  pre- 
sented, for  permission  to  issue  bonds  for  the  purpose  of  pur- 
chasing 50  or  more  locomotives.  The  craftsmen's  petition  makes 
no  reference  to  the  strike  of  mechanical  department  employees 
on  the  Harriman  lines,  but  states  that  there  are  at  present  in 
Texas  many  idle  mechanics  seeking  and  needing  employment, 

and  that  it  would  be  more  economical  for  the  company  to  prop- 
erly repair  its  present  engines  than  to  purcliase  new.  The  pe- 
tition also  states  that  the  company  is  now  einploying  unskilled 
,  non-residents  instead  of  skilled  mechanics,  ^  formerly,  and  a 
much  larger  number  than  would  be  necessary  if  skilled  me- 
chanics were  employed;  and  that  the  employment  of  non-resident 
labor  entails  on  the  company  a  greater  expense  than  would  be 
required  to  pay  tlie  skilled  home  labor  for  .the  same  service. 

The  Bureau  of  Railway  Economics,  Washington,  D.  C,  re- 
ports that  there  were  substantial  increases  in  the  wages  of  rail- 
way employees  during  the  fiscal  year  1911.  Reports  filed  with 
the  Interstate  Commerce  Commission  show  that  the  total  com- 
pensation to  the  employees  of  railways  over  500  miles  long  was 
$1,005,277,249.  This  sum  was  greater  by  $41,868,822  than  it 
would  have  been  at  the  rates  of  pay  in  effect  during  1910,  and 
greater  by  $69,297,678  than  it  would  have  been  at  the  rates  of  pay 
in  effect  during  1909.  Xotvvithstanding  an  increase  of  2,108  in 
the  miles  of  railway  operated,  there  were  fewer  employees  on 
the  payrolls  June  30.  1911,  than  on  June  30,  1910,  by  31,037,  yet 
the  total  compensation  paid  to  employees  during  1911  was  greater 
than  that  paid  during  1910  by  $49,976,216.  This  is  greater  than 
the  increase  in  the  gross  earnings  of  the  railways  by  $22,595,121. 
Net  revenues  fell  off  by  $40,988,539  during  the  same  period  in 
which  compensation  increased  nearly  fifty  millions.  The  sum- 
mary of  revenues  and  expenses  of  the  steam  railways  over  fifty 

.  miles  in  length  for  the  month  of  December,  just  issued  by  this 
bureau,  shows  that  for  the  calendar  year  1911  the  total  operating 
revenues  were  less  than  for  the  calendar  year  1910  by  $27,698,780, 

:    and  the  net  revenues  less  by  $22,286,784. 

D.  C.  Buell,  chief  of  the  educational  bureau  of  the  Illinois  Cen- 
tral, has  issued  a  circular  to  employees  announcing  that  the  bureau 

.  is  now  in  a  position  to  assist  employees  in  legal  matters  to  a 
certain  extent.  It  will  endeavor  to  issue  from  time  to  time 
pamphlets  for  general  distribution  or  to  publish  articles  in  the 
company's  employees'  magazine  dealing  with  matters  wherein  ex- 
perience has  shown  that  for  want  of  legal  aid  employees  have 
been  imposed  upon  so  that  they  have  suffered  either  financial 
loss  or  worry  or  unpleasantn^s,  which  could  have  been  avoided 
had  they  known  their  legal  rights.  The  circular  states  that  it 
is  the  desire  of  the  management  to  safeguard  employees  as  much 
as  possible  and  to  make  each  employee  feel  that  the  company  has 
a  personal  interest  in  his  welfare  and  progress.  The  bureau  has 
already  afforded  a  means  whereby  employees  may  better  inform 

"1  themselves  about  their  work,  and  is  now  taking  steps  to  assist  in 


the  prevention  of  accidents  by  means  of  explanatory  lessons  and 
later  by  means  of  moving  pictures  to  illustrate  right  and  wrong 
methods.  The  circular  continues :  "The  first  step  that  the  bu- 
reau will  take  will  be  to  explain  the  methods  of  loan  sharks. 
While  the  rules  of  the  company  as  regard  garnisheeing,  etc.. 
stand  as  they  have  heretofore,  nevertheless  any  employee  of  the 
company  may  feel  free  to  write  to  the  chief  of  the  educational 
bureau  regarding  any  complications  that  he  may  have  gotten 
into,  due  to  obtaining  a  salary  loan  from  one  of  these  monc}'- 
lenders.  The  object  of  doing  this  is  purely  a  friendly  one,  and 
the  cases  will,  as  far  as  possible,  be  handled  in  confidence.  This 
offer  of  the  educational  bureau  carries  behind  it  the  backing  of 
all  of  the  organization  and  talent  of  the  company's  law  depart- 
ment." -       ..,■'.'■■■:■■:  :■     .;    ■■■■■:.-      -;■■•.-:■.:.>.•      L    ■  :N'i  .  -.,. 


RELIEF  FUND  OF  THE  PENNSYLVANIA 

Xearly  two  and  a  half  million  dollars  in  benefits  were  dis- 
tributed during  the  year  1911  to  members  of  the  Relief  Funds  of 
the  Pennsylvania  Railroad  System,  according  to  a  report  issued 
by  the  company.  This  brings  the  total  distribution  since  the 
establishment  of  the  funds  some  twenty-six  years  ago,  up  to 
$33,008,804.89.  Some  idea  of  the  extent  of  the  work  of  these 
departments  may  be  had  from  the  fact  that  on  the  lines  east  of 
Pittsburgh  and  Erie  during  the  month  of  December  payments  to 
the  amount  of  $139,127.73  were  made.  In  benefits  to  the  families 
of  members  who  died  $54,898.22  were  paid,  while  to  members 
incapacitated  for  work  the  benefits  amounted  to  $84,229.51. 

On  the  Pennsylvania  Lines  west  of  Pittsburgh  the  Relief 
Fund  paid  out  a  total  of  $66,305.16  during  the  month  of  Decem- 
ber, of  which  $28,066.71  was  for  the  families  of  members  who 
died,  and  $38,238.45  for  members  unable  to  work.  The  Long 
Island  Railroad  Company,  a  subsidiary  of  the  Pennsylvania  Rail- 
road, established  an  Employees  Mutual  Relief  Association  in 
the  same  year  that  the  Pennsylvania  established  its  Employees' 
Relief  Fund-  on  the  lines  east  of  Pittsburgh.  Since  that  time 
$857,579.33  have  been  distributed  in  benefits  to  Long  Island  em- 
ployees or  their  families.  During  the  year  1911,  the  association 
distributed  $63,%7.41  in  benefits.  Indicative  of  the  popularity  of 
the  Relief  Funds  with  the  employees  of  the  several  companies 
is  the  fact  that  out  of  a  total  of  197,886  employees  on  December 
31,  1911,  170,297,  or  86  per  cent.,  were  members.  On  the  Penn- 
sylvania lines  east  of  Pittsburgh  the  membership  was  117,430 
out  of  a  total  of  131,244  employees.  The  membership  on  the 
lines  west  was  46,343  out  of  59.267,  and  on  the  Long  Island, 
out  of  a  total  of  7,375  employees  6,524  were  members 


MEETINGS    AND     CONVENTIONS  i- ,•;.;;....  1 

International  Raikvay  General  Forcnicn's  Association. — At 
the  annual  convention  of  the  International  Railway  General 
Foremen's  Association,  to  be  held  at  the  Hotel  Sherman, 
Chicago,  July  23-26,  the  following  papers  will  be  presented  for 
discussion:  How  Can  Shop  Foremen  Best  Promote  Efficiency? 
(A  continuation  of  a  paper  presented  at  the  1910  convention)  by 


RAILROAD  CLUB  MEETINGS 


Club. 


Next 

Meeting. 


Title  of   Paper. 


s 


UTHO*. 


SEOETAItY. 


Address. 


Canadian 

New  England 

New  York 

Northern    

Pittsburgh    

Richmond   

S'th'n  &  S.  West'n 
St.  Louis 


Weste 


.Vpril    9  Swedish   Steels   .-\.   R.  Roy 

April    9   I'se  of  Highlv  Superhe.ited  Steam G.    E.    Ryder 

April  19   The    Chief    Clerk F.    L.    Morse 

.\prii  2*6    Treatment  and  Properties  of^TooI   Steel  W.   15.    Sullivan 

^^av   16   fast    Steel   Tender   Frames 

.^pril  12   How  an   Engineering  Contractor   Would 

..•.;.  Run    a    Railroad .\.    P.    Greensfelder. 

■  '•' •  f  IJoiler   Failures  and  Water  Treatment 

April  16    ^  Report    of    Committee    on    M.    t.    B.  .\.    A.    Pownall 

[      Rules  of  Interchange. 


Jas.    Powell Room  13,  Windsor  Hotel,  MontreaL 

Geo.  H.  Frazier..  10  Oliver  St.,   Boston,  Mass. 

H.   D.   Vought 95   Liberty  St..  New  York. 

C.  L.  Kennedy...  401  Superior  St.,  Duluth,  Minn.  ;■  . 
J.  B.  Anderson...  Union  Station,  Pittsburgh,  Pa.  •■."■ 
F.  O.  Robinson...  C.  &  O.  Ry..  Richmond,  Va. 

A.  J.  Merrill 218  Grant  BIdg..  Atlanta.  Ga. 

B.  W.  Frauenthal  Union  Station,  St.  Louis,  Mo. 
Jos.  W.   Taylor...  390  Old  Colony  Bldg.,  Chicago,  IH. 
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^^illiam  G.  Reyer  (N.  C.  &  St.  L.)  ;  Shop  Supervision  an3  Local 
Conditions,  by  W.  \V.  Scott  (P.  ]VI.)  ;  Shop  Specialization  Work 
and  Tools,  by  \V.  T.  Gale  (C.  &  N.  W.)  ;  Roundhouse  Efficiency, 
by  W.  Hall  (C.  &  X.  W.).  Special  papers  will  be  presented  on 
Reclaiming  of  Scrap,. by  C.  H.  Voges  (C.  C.  C.  &  St.  L.),  and 
by  C.  Ogden  (A.  T.  &  S.  F.)  ;  also  on  the  Relation  of  Tests  to 
.V-. .  Shop  Efficiency,  by  J.  S.  Sheaf e  (I.  C),  and  L.  A.  North  (I.  C). 

•■'.  ;  Central  Railroad  Club. — Safety  appliances  and  injury  to  em- 
ployees was  the  subject  of  an  interesting,  illustrated  talk  given 
by  W.  O.  Thompson  at  the  March  meeting.  He  drew  attention 
to  the  fact  that  it  is  necessary  in  many  cases  to  safeguard  the 

^  ,:  workman  against  himself,  and  experience  has  shown  that  all 
possible  danger  points  must  have  protection,  even  though  it 
would  naturally  be  considered  that  the  danger  was  so  evident 
as  to  prevent  anyone  overlooking  it.  Mr.  Thompson  drew  quite 
largely  for  his  discussion  and  illustrations  from  Mr.  Bradshaw's 
book  entitled,  "Prevention  of  Railroad  Accidents,"  and  the 
photographs  shown  illustrated  the  installations  of  railings,  guards, 

V  -  etc.,  in  use  on  the  New  York  Central  Lines  for  protecting  em- 
ployees working  near  machinery  in  the  shop  and  power  house. 

Richmond   Railroad    Club. — At    the    January    meeting    L.    S. 
■ .'  Randolph,  professor  of  mechanical  engineering,  Virginia  Poly- 
>/■■■■  technic  Institute,  read  a  brief  paper  entitled,  "The  Relation  of  a 
:>•;  Technical  College  to  the  Railroads."     The  author  pointed  out 
■  how  methods  of  instruction  had  kept  pace  with  the  demand  of 
the  time  and  showed  that  the  improvement  in  railway  equipment, 
management  and  operation  was  paralleled  by  the  improvement 
of  the  underlying  ideas  of  instruction  of  a  technical  character. 
,  The  old  system  of  courses  of  instruction  based  on  a  rigid  ad- 
herence to  the  opinions  of  those  long  dead  and  gone,  which  was 
intended  more  to  train  the  memory  than  the  reasoning  powers, 
has  long  been  abandoned  by  the  more  successful  institutions  and 
the  development  of  courses  for  training  the  reasoning  powers 
and  adapted  to  speciaHzation  have  been  started  and  continued 
until  practically  trained  men  who  are  of  immediate  value  in  their 
>l  chosen  line  are  being  turned  out  from  the  colleges  and  technical 
schools.     The    use    that   an   engineering    faculty   of   a   modern 
technical  institution  can  be  to  a  railway  management  in  solving 
some  of  the  more  elaborate  problems,   was  mentioned  and  il- 
lustrated by  Prof.   Randolph  and  some  of  the  more  important 
questions  of  this  character  now  awaiting  solution  were  mentioned. 


The  following  list   gizes   names   of  secretaries,   dates  of  next  or  regular 
meetings,  and  places  of  meeting  of  mechanical  associations. 

Air   Brake  Associ.MIOX. — F.   M.   Nellis.  53   State  St.,   Boston,   Mass.     Con- 
vention, May  7-10,  Richmond,  Va. 
American  Railway  Master  Mechanics'  Assoc. — J.  W.  Taylor,  Old  Colony 

building,   Chicago.      Convention,   Tune   17-19,   Atlantic  City,   N.   J. 
American    Railway   Tool   Foremen's  Association. — M.   H.    Bray,   N.   Y., 

N.  H.  &  H.,  New  Haven,  Conn.     Convention,  July  9,  Chicago. 
American  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 

of  Pennsylvania,  Philadelphia,  Pa. 
American    Society   of    Mechanical    Engineers. — Calvin   VV.   Rice,    29   W. 

39th  St.,  New  York. 
Car    Foremen's    Association    of    Chicago. — .\aron    Kli«e,    841    North    SOth 

Court,  Chicago;  2d  Monday  in  month.  Chicago. 
International    Railway    Fuel    Association. — D.    B.    Sebastian,    La    Salle 

St.  Station,  Chicago.     Convention,  May  22-25,  Chicago. 
International    Railway   General    Foremen's   Association. — L.    H.    Bryan, 

Brown    Marx    building,    Birmingham,    Ala.     Convention,   July   23-26, 

1912. 
International  Railro.^d  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,   Lima,   Ohio.     Convention,  August  IS,  Chicago. 
Master   Boiler  Makers'   AssociATioN.-^Harry  D.   Vought,   95   Liberty  St., 

New  York.     Convention,  May  1417,  Pittsburgh,  Pa. 
Master  Car  Builders'  Association. — J.   W.   Taylor,   Old  Colony  building, 

Chicago.     Convention,  June   12-14,  Atlantic  City,  N.  J. 
Master  Car  and  Locomotive  Painters'  Assoc,  of  U.  S.  and  Canada. — A. 

P.    Dane,    B.   &   M.,   Reading,   Mass.     Convention,   September   10-13, 

Denver,    Col. 
Railway   Storekeepers*  Association. — J.   P.   Murphy,   Box  C,   Collinwood, 

Ohio.     Convention,  May  20-22,  Buffalo,  N.  Y. 
Traveling  Engineers'  Association. — W,  O.  Thompson,  N.  Y.  C.  &  H.  R., 
.::~:      East  Buffalo,  N.  Y.,  August,  1912.    .;■:.     .'  .-'  ;■  •  cv  r.'^  ■•; 


Personals 


.•-v;-'^  l;^^'::-  •;■■:/; V'.'-..,^;-..  .■.  GENERAL.-"  '.v^-  ":-■  ^-.-J  ;■■;/■::•->■_  -*'':,.-. 

A.  Shields,  general  master  mechanic  of  the  Canadian  North-  _ 
ern  at  Winnipeg,  Man.,  has  resigned.       .   ;      ,     -'-.'-•;■:?.     •  ..      -     i  - 

J.   McAxANv  has  been  appointed  district  master  mechanic  of 
tlie  Canadian  Pacific  at  Revelstoke.  British  Columbia. 

J.VMES  W.MSOX  has  been  appointed  district  master  mechanic  ^ 
of  the  Canadian   Pacific  at   Saskatoon,   Saskatchewan. 

R.  B.  Kexdig  has  been  appointed  chief  mechanical  engineer  of   i'-. 
the  Xew  York  Central  &  Hudson  River,  with  headquarters  at 
Xew  York.    ...  ;.,_;:,;■..        -,-:,,         -■"■.^-  -■  .■-.-:.■   .■■■■:■■-  -.-,■■.  -';■'• 

S.  J.  Fero  has  been  appointed  master  mechanic  of  the  Great    .; 
Northern,     with     office     at    Breckenbridge,   Minn.,    vice    C.    E.   ., 
McLaughlin,  promoted.  '       iCl-.  3  "c  .•  "   ,    .  ^    ;;,•.  Vv    ';      ^  !  ; - 

T.  M.  VicKERs  lias  been  appointed  master  mechanic  of  the  ;. 
Salt  Lake  division  of  the  San  Pedro,  Los  Angeles  &  Salt  Lake,  ,.- 
vice  E.   Neuh^rd,  resigned. 

B.  E.  OsG.XRD  has  been  appointed  master  mechanic  of  the  Lake  ^. ' 
district   of   the   Great   Northern,   with   office   at   Superior,   Wis.,  "- 
vice  T.  E.  Cannon,  promoted.     ■■c'^-:-i'-';''^p/i'.-'?y^i,.r-/--^'^---:'-'-'^'' 

J.  B.  KiLP.MRiCK,  superintendent  of  motive  power  of  the  First  ./; 
District  of  the  Rock  Island  Lines  at  Davenport,  Iowa,  has  trans- 
ferred his  office  to  Des  Moines. 

JoHx  PoxTius,  noad  foreman  of  engines  of  the  Pennsylvania    " 
Lines  West  at  Columbus,  Ohio,  has  been  appointed  general  in-  . 
spector  of  engines  at  Columbus.  .;;,,■  •  .,:«,.  ':  ■ 

George  L.xxgtox  has  been  appointed  master  mechanic  of  the  ,:. 
Texas  &  Paciht,  with  office  at  Marshall,  Tex.,  succeeding  O.  A.  / 
Clarke,  transferred  to  Dallas,  Tex.  "■ 

C.  S.  White  has  been  appointed  road  foreman  of  engines  of  ' 
the  Pennsylvania  Lines  West,  with  office  at  Columbus,  Ohio,  ., 
succeeding  John  Pontius,  promoted.         .  t-  •'»  . 

S.  J.  Del.\xey  has  been  appointed  assistant  to  the  master  me-    -" 
chanic  of  the   Mohawk   division  of  the  New   York   Central   & 
Hudson  River,  with  office  at  West  Albany,  N.  ,Y. 

' .  M.  IL  Str.wss  has  been  appointed  master  mechanic  of  the  " 
River  division  of  the  New  York  Central  &  Hudson  River,  with  ;■ 
office  at  New  Durham,  N.  J.,  succeeding  G.  H.  Eck.  ,'.-■. 

O.  B.  Haves  has  been  appointed  assistant  road  foreman  of  ••■ 
engines  of  the  Pittsburgh  division  of  the  Pittsburgh,  Cincinnati,  >■ 
Chicago  &  St.  Louis,  with  office  at  Steubenville,  Ohio.       ■,'•-..• 

\ViLLi.\M  C.  G.xRAGHTY,  aif  brake  inspector  east  of  the  Ohio  . 
river  on  the  Baltimore  &  Ohio,  has  been  appointed  general  road    r 
foreman  of  engines,  with  headquarters  at  Newark,  Ohio. 

W.  J.  Cr.\xdall  has  been  appointed  master  mechanic  of  the  ' ' 
Rochester  division  of  the  New  York  Central  &  Hudson  River, 
with  office  at  Rochester,  N.  Y.,  succeeding  W.  P.  Carroll,  pro-  ..;. 
moted. 

« 

C.  E.  Laugh Lix,  master  mechanic  of  the  Great  Northern  at  '• 
Breckenridge, ,  Minn.,  has  been  appointed  superintendent  of  the  ■ 
Dakota  division,  with  headquarters  at  Grand  Forks,  North  •. 
Dakota. 

T.   E.  Caxxox,  master  mechanic  of  the  Lake   district  of  the    : 
Great   Northern  at   Superior,  Wis.,  has  been  appointed  general ;;-. 
master  mechanic  of  the  Lake  district,  a  new  office,  with  head-  ;■- 
quarters   at   Superior.  \    .vv:     •  --■.        --.{'■■:    -    --    .  -:  ■  :--..' 

W.  R.  Ladd.  assistant  superintendent  of  the  Oregon  division  of  '•' 
the    Oregon- Washington    Railroad    &    Navigation    Company,    in 
charge  of  mechanical  matters,  has  been  appointed  master  mcdianic  ;  : 
of  the  Albina  shops,  with  office  at  Portland,  Oregon.    '-  \  /    rr.   v  ■ 
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W.  P.  Carroll,  master  mechanic  of  the  Rochester  division  of 
the  New  York  Central  &  Hudson  River,  with  office  at  Rochester, 
N.  Y.,  has  been  appointed  master  mechanic  of  the  Mohawk  di- 
vision, with  office  at  West  Albany,  N.  Y.,  succeeding  S.  J. 
Delaney. 

George  K.  Stewart  has  been  appointed  master  mechanic 
of  the  Missouri  Pacific — Iron  Mountain  system,  with  office  at 
Coffey ville,  Kan.  He  was  born  August  (5,  1869,  "at,  Ottawa, 
Kan.,  and  received  a  ,.  v 
common  school  education. 
In  1889  he  began  rail- 
way work  as  a  machmist 
apprentice  on  the  Atchi- 
son, Topeka  &  Santa  Fe 
at  Topeka,  Kan.,  and  in 
1898  he  went  with  the 
Missouri  Pacific  as  a  ma- 
chinist, and  has  been 
with  that  company  ever 
since.  He  was  night  en- 
gine house  foreman  at 
Coffeyville  for  two  years. 
and  was  day  engine  house 
foreman  for  one  year  at 
the  same  place.  He  was 
transferred  to  Wichita, 
Kan.,  as  division  foreman 
in  1909,  and  held  that 
position    until    March    4, 


George    K.    Stewart. 


1912j   when   he   was  pro- 
moted    to     master     me-  /.;  . 
chanic  of  the  Missouri  Pacific — Iron  Mountain  system. 

A.  R.  Ayers,  mechanical  engineer  of  the  Lake  Shore  &  Michi- 
gan Southern,  the  Indiana  Harbor  Belt  and  the  Chicago,  In- 
diana &  Southern  at  Cleveland,  Ohio,  has  been  appointed  general 
mechanical     engineer    of     -  .  .     •■  ...    .^  . 

all  the  New  York  Cen- 
tral Lines  west  of  Buf- 
falo, with  office  at  Chi- 
tago,  a  new  position. 
Mr.  Ayers  was  graduated 
from  Cornell  University 
in  1900  as  a  mechanical 
engineer,  and  began  rail- 
way Htkvk  with  the  Lake 
Shore  &  Michigan  South- 
ern as  a  special  appren- 
tice in  the  same  year, 
and  he  has  been  con- 
nected with  the  Lake 
Shore  ever  since.  He 
was  special  inspector 
from  1903  to  1905,  and 
in  the  latter  year  was 
made  night  engine  house 
foreman  at  Elkhart,  Ind. 
The  next  year  he  was 
made     assistant     general 

foreman  of  the  Collinwood  shops,  and  in  1907  wa^  promoted 
to  superintendent  of  shops  at  Elkhart.  From  January  1,  1908, 
to  November  1  of  the  same  year  he  was  assistant  superintendent 
of  shops  at  Collinwood,  and  on  the  latter  date  was  appointed 
assistant  master  mechanic,  with  office  at  Elkhart.  He  was  ap- 
pointed mechanical  engineer  of  the  Lake  Shore,  the  Chicago,  In- 
diana &  Southern  and  the  Indiana  Harbor  Belt,  with  office  at 
Cleveland,  Ohio,  in  1910. 

W.  H.  Dressel,  district  foreman  of  the  Northern  division  of 
the  Oregon-Washington   Railroad  &   Navigation   Company,   has 


A.    R.  Ayers. 


been  appointed  assistant  superintendent  of  the  Oregon  division 
in  charge  of  mechanical  matters,  at  Portland,  Oregon,  succeed- 
ing W.  R.  Ladd.  ."      .•"    V 

W.  J.  Eddy  has  been  appointed  inspector  of  tools  and  machin- 
ery of  the  Rock  Island  Lines,  with  office  at  Chicago.  Mr.  Eddy 
was  born  in  England,  and  previous  to  September,  1903,  he  was  a 
machinist's  apprentice  and  journeyman  in  the  shops  of  the  Choc- 
taw, Oklahoma  &  Gulf  at  Shawnee,  Okla.  He  was  graduated 
from  Purdue  University  with  the  degree  of  mechanical  engineer 
in  1907,  and  in  September  of  that  year  entered  the  service  of  the 
I-^e  Railroad  as  tool  room  inspector.  While  he  was  in  that 
position  the  small  tools  were  standardized  and  a  classification 
and  record  of  all  shop  equipment  was  made,  as  described  in  the 
Shop  Section  of  the  Railzcay  .-Ige  Gazette,  November  4,  1910,  page 
85.  Mr.  Eddy  is  also  the  originator  of  the  shop  standard  practice 
system  on  that  road,  which  was  described  in  the  January,  1912, 
issue  of  the  Amcyican  Engineer,  page  15. 

John  T.  Luscombe,  whose  appointment  as  master  mechanic 
of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  with  office 
at  Bellefontaine,  Ohio,  was  announced  in  the  March  issue  of  the 
Atnerican  Engineer,  was 
born  June  29,  1874,  at 
Q  u  e  e  n  s  t  o  w  n  ,  Cork 
county,  Ireland.  He  re- 
ceived a  high  school '' 
education  at  Belleville, 
Ont,  and  in  1891  he 
began  railway  work  with 
the  Grand  Trunk  at  the 
same  place.  From  1891 
to  1901  he  served  a 
number  of  roads  as  ma- 
chinist. During  this  pe- 
riod he  took  a  corre- 
spondence school  course, 
and  in  May,  1901,  he 
was  made  general  fore- 
man of  the  Baltimore  & 
Ohio  at  Uhriclisville, 
Ohio,  and  was  later 
transferred  to  Newark, 
Ohio,  as  machine  shop 
foreman.       In     1905     he 

went  with  the  Chicago  &  Alton  as  machine  shop  foreman  at 
Bloomington,  IH.,  and  in  September,  1907,  became  general  fore- 
man of  the  Toledo  &  Ohio  Central  at  Bucyrus,  Ohio.  In 
March,  1908,  he  was  promoted  to  master  mechanic,  which  office 
he  resigned  to  accept  his  present  appointment.  Mr.  Luscombe's 
jurisdiction  extends  over  the  consolidated  motive  power  de- 
partment of  the  Cleveland-Indianapolis  and  Cincinnati-San- 
dusky  divisions  of  the  Big  Four  and  the  Cincinnati  Northern 
Railroad.  ^■__  ,    ■  '-"^'^^  ■" /' '  .V  .- -'v    h  '  •'  ■  V''^'.  '  ■ ' -^  i'. v' -■  •■'•':^  ■ 

F.  J.  Zerbee,  formerly  master  mechanic  at  Bellefontaine,  Ohio, 
has  been  appointed  superintendent  in  charge  of  federal  and 
state  inspection  and  safety  appliances  on  locomotives  and  cars 
of  the  Cleveland-Indianapolis  and  the  Cincinnati-Sandusky  di- 
visions of  the  Cleveland,  Cincinnati,  Chicago  &  St  Louis,  and 
of  the  Cincinnati  Northern,  with  headquarters  at  Indianapolis,  Ind. 

P.  P.  MiRTZ  has  been  appointed  mechanical  engineer  of  the 
Lake  Shore  &  Michigan  Southern,  the  Chicago,  Indiana  &  South- 
ern, the  Indiana  Harbor  Belt,  the  Lake  Erie,  Alliance  &  Wheel- 
ing, the  Lake  Erie  &  Western,  the  Dunkirk,  Allegheny  Valley  & 
Pittsburgh,  the  Fort  Wayne,  Cincinnati  &  Louisville  and  the 
Northern  Ohio,  with  office  at  Cleveland,  Ohio,  succeeding  A.  R. 
Ayers,  promoted.  Mr.  Mirtz  was  born  November  20,  1883, 
at  Scranton,  Pa.,  and  was  educated  in  the  public  schools 
at  Scranton.  He  began  railway  work  in  1901  with  the  Cen- 
tral Railroad  of  New  Jersey  as  a  mechanical  draftsman,   hav- 
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ing  been  for  two  years  previous  a  draftsman  apprentice  with  the 
American  Locomotive  Company.  He  became  a  mechanical  drafts- 
man for  the  New  York,  Chicago  &  St.  Louis  at  Cleveland  in 
1903,  and  two  years  later  went  to  the  Erie  at  Meadville,  Pa., 
where  he  had  the  same  title.  In  1906  he  was  appointed  mechan- 
ical draftsman  of  the  Lake  Shore  &  Michigan  Southern,  was 
promoted  to  assistant  chief  draftsman  at  the  Collinwood  locomo- 
tive shops  in  1907,  and  two  years  later  was  made  chief  drafts- 
man at  the  Elkhart  locomotive  shops  of  the  same  company.  In 
1010  he  was  made  assistant  engineer  of  motive  power  at  Cleve- 
land, and  he  has  recently  been  made  mechanical  engineer  of  the 
same  road,  as  above  noted.  •  .        .    :   '        .^    ;  : 

F.  W.  KuHLKE  has  been  appointed  road  foreman  of  engines 
of  the  Charleston  &  Western  Carolina. 

J.  J.  McNeil  has  been  appointed  supervisor  of  locomotive 
operation  on  the  Mahoning  division  of  the  Eric. 

W.  J.  Fee  has  been  appointed  road  foreman  of  engines  of  the 
Grand   Trunk,   with   headquarters   at   Lindsay,   Ont.         •'  ' 

E.  Robertson  has  been  appointed  road  foreman  of  equipment 
of  the  Chicago,  Rock  Island  &  Pacific,  vice  C.  W.  Sheflfer,  re- 
signed. 

John  E.  Sentm.vn  has  been  appointed  acting  road  foreman 
of  engines  of  the  Philadelphia  division  of  the  Baltimore  &  Ohio, 
vice  H.  S.  Peddicord,  transferred.  j    ;„-.■.•.         ;      . 

Ch.xrles  Snyder  has  been  appointed  traveling  engineer  of  the 
Elgin,  Joliet  &  Eastern,  with  special  duties  pertaining  to  fuel 
economy  and  the  operation  of  locomotives. 


^'■^'■■^  ■■-'■'-;•■-'  •     CAR  DEPARTMENT.  ■  ■:^r.-.'y:-,-\-.::-'-r-y 

L.  E.  CuNDiFF,  car  inspector  of  the  Denver  &  Rio  Grande  at 
Cuchara  Junction,  Colo.,  has  resigned.  -  ..  .,■  /■-,-        .::--. 

W.  H.  Pelley  has  been  appointed  coach  shop  foreman  of  the 
Trinity  and  Brazos  Valley,  with  office  at  Teague,  Texas. 


-■••..:     ,,.■.■-":-!.:    -^V;.^■    -..:,:        SHOP."'-  ■■■•■•'  '' 

W.  S.  Lamars  has  been  appointed  bonus  inspector  of  the  Atchi- 
.;_'£on,  Topeka  &  Santa  Fe  at  Newton,  Kan.     •  '  :.'  : 

'.■''.     J.  H.  Davis,  blacksmith  foreman  of  the  Atchison,  Topeka  & 
yi-  Santa  Fe  at  Albuquerque,  N.  M.,  has  resigned. 

..      J.  H.  Jackson  has  been  appointed  locomotive  foreman  of  the 
'.j  Canadian  Pacific  at  Rogers  Pass,  British  Columbia. 

;  ." '     William  Mason  has  been  appointed  back  shop  foreman  of  the 
;';,  Atchison,  Topeka  &  Santa  Fe  at  Arkansas  City,  Ark.       .        ;    ' 

, '      W.  J.  Coleman  has  been  appointed  locomotive  foreman  of  the 
^;;;  Canadian   Pacific  at   Calgary    (West),  Alberta,  Canada.  .  ■  .: 

John  T.  Cosgrove  has  been  appointed  general  engine  house 
foreman  of  the  Baltimore  &  Ohio  at  Benwood,  W.  Va. 

J.  A.  CoxEDGE  has  been  appointed  assistant  boiler  shop  fore- 
man of  the  Atchison,  Topeka  &  Santa  Fe  at  Albuquerque,  N.  M. 

P.  S.  HoFFER,  engine  house  foreman  of  the  Atchison,  Topeka 
«^  Santa  Fe  at  Shopton,  Iowa,  has  been  transferred  to  Shawnee, 

W.  J.  Yingling  has  been  appointed  foreman  of  the  Norfolk 
&  Western,  with  office  at  Crewe,  Va.,  vice  A.  S.  Willard,  trans- 
ferred.      •.■,/.'■'■•':•  -■:  ■  "- .'  -  •'■'^■:;  '.r-r-c:  •  ;"■■.■■••  ^■:l ''.  •v-;- 

A.  H.  AsHER  has  been  appointed  night  engine  house  foreman 
of  the  Denver  &  Rio  Grande  at  Lelida,  Colo.,  vice  G.  M.  Cykler, 
resigned. 

H.  Kaufman  has  been  appointed  foreman  of  the  Atchison, 
Topeka  &  Santa  Fe  at  San  Bernardino,  Cal,  vice  C.  H.  Angle, 
resigned.  ■;...,;;.  ..-■>-■;•■  :;:.;^\  '  ;;:'-..  .V  :  ,'..., r-.v;  -."..:■;  :yy'0-:''  ■■■:■:■':: 


W.  McPherson  has  been  appointed  locomotive  foreman  of  the 
Canadian   Pacific  at  Moose  Jaw,   Sask.,   Can.,  vice   W.   Jordan,   ;  ';' 
resigned. 

J.   T.   Leudrum,   sfiop   inspector  of  the   Atchison,  Topeka   &  ~..;. 
Santa  Fe  at  Albuquerque,  N.  M-,  has  been  transferred  to  Dodge." 
City,  Kan. '  'yvV-'y. ;;:  -  ;,:  ■    ..;  ^^/.vv:;:;:.,  f-i^V  ;.:■,■;.■  c:/'.My':'J  .. 

W.  M.  Roloson,  general  foreman  of  the  Atchison,  Topeka  &    • 
Santa  Fe  at  Shawnee,  Oak.,  has  been  transferred  to  Fort  Madi-     .' 
son,  Iowa.  •;  . 

F.  Lozo  has  been  appointed  locomotive  foreman  of  the  Grand    '■-  ■ 
Trunk  Pacific,  at  Fitzhugh,  Alberta,  vice  F.  E.  Corrigan,  trans-    '• 
ferred  to  Rivers,  Maa        ;.  '   K   /}^ ;  !^\i..>-'^.":  ■'.:^  ■■'   X  '■:'"•'; 

;  William  H.  Edgecombe  has  been  appointed  bonus  supervisor 
of  the  Eastern  Lines  of  the  Atchison,  Topeka  &  Santa  Fe.  vice   - 
Wm.  L.  Bean,  resigned. 

J.  A.  DoiG  has  been  appointed  locomotive  foreman  of  the  ,  ^ 
Canadian  Pacific  at  Red  Deer,  Alberta,  Canada,  vice  F.  McFar-      '-'[ 

lane,  assigned  to  other  duties.    '  J  .r!...;;  ^^ ' .'.  y:^:'-'-;^-:       ^    :■'':■■-:'  ",:■' 

A.  S.  Willard  has  been  appointed  general  foreman  of  the  .,  ' 
Norfolk  &  Western,  with  office  at  Williamson,  W.  Va.,  vice  -  .' 
D.    G.    Cunningham,   resigned.  ,-. 

W.   H.   Graves  has  been  appointed  engine  house  foreman  of      " 
the  Chicago,  Rock  Island  &  Pacific,  with  office  at  Pratt,  Kan.,   :  ' 
vice  L.  J.  Miller,  transferred.     ^;.  .";^;V~  "^-.v""^;^.^     Vv-  -;•.:=:' ' 

L.  J.  Miller  has  been  appointed  engine  house  foreman  of  the  ." 
Chicago,  Rock  Island  &  Pacific,  with  office  at  Liberal,  Kan.,  '- 
vice  W.  H.  Graves,  transferred.  ..  •: 

J.  H.  Watson,  formerly  district  foreman  of  the  Oregon- Wash-  ' ;  ' 
ington  Railroad  &  Navigation  Company  at  La  Grande,  Ore.,  has  ■■-■' 
been  transferred  to   Seattle,  Wash.        /y'-\r^_  ■  :y,-'\  :-\-'i::':''/:'-''''  ''.'"_■■    ;  ^ 

S.  La  Belle  has  been  appointed  acting  general  foreman  of  :  f . 
the  Chicago,  Rock  Island  &  Pacific,  with  office  at  Eldon,  Mo.,  - 
vice   H.   Hamilton,  assigned   to  other   duties.  ..  -> 

Frank  Leavette  has  been  appointed  shop  foteman  of  the  f  . 
Oregon-Washington  Railroad  &  Navigation  Company  at  La.  "' -• 
Grande,  Oregon,  succeeding  Edward  Thomas,  promoted.     ■:■-•.;■ 

W.  E.  Keating  has  been  appointed  boilermaker  foreman  of 
the    Chicago,    Rock    Island   &    Pacific,    with    office    at    Argenta,    •  V 
Ark.,  vice  L.   E.  Warren,  assigned  to  other   duties.  .     : 

Edward  Thomas  has  been  appointed  division  foreman  of  the  '  . 
Oregon- Washington  Railroad  &  Navigation  Company,  with  ..-^ 
office  at  La  Grande,  Ore.,  succeeding  J.   H.  Watson.  V- v  ■      'vV  ^^   ; 

William  B.  Taylor  has  been  appointed  car  foreman  of  the  •.; 
Chicago,  Rock  Island  &  Pacific,  with  office  at  Liberal,  Kan.,  yV, 
vice  John  Fletcher,  transferred  to  the   St.  Louis  division. 

J.  Fletcher  has  been  appointed  general  foreman  of  the  Chi-  ■"- 
cago.  Rock  Island  &  Pacific,  with  office  at  Carrie  avenue,  St.  / 
Louis,  Mo.,  in  place  of  E.  S.  Butler,  assigned  to  other  duties.   :*';  . 

C.  J.  Humbert,  foreman  of  the  blacksmith  shop  of  the  Trinity  & 
Brazos   Valley   at   Teague,   Tex.,   has    resigned   to   go   with   the   ■[// 
International   &   Great    Northern   at    Palestine,   Tex.,   in   a   sim-     . 
ilar  capacity.  - 


^         PURCHASING  AND  STOREKEEPING. 

C.  M.  Smith,  division  storekeeper  of  the  Atchison,  Topeka  & 
Santa  Fe  at  Richmond,  Cal.,  has  resigned. 

H.  D.  Weir  has  been  appointed  storekeeper  of  the  Atchison, 
Topeka  &  Santa  Fe  at  Richmond,  Cal,  vice  C.  M.  Smith.       ...  - 

C.  M.  Rouse  has  been  appointed  storekeeper  of  the  Atchison, 


'.      ■■''-.»■•!'  ■■'■ 
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\\.  V.  C\KR(ii.i..  iii;i>ti'r  liii-ohiinii-  .pf  t!u  l\.'clK>tir  ili\i!«itin  .if 
the  Xcu  N'.irk  ».\tural  \-  IIikImmi  Ri\ir.  wiili  ol'Ucv  ;ii  R. iclu'slcr. 
X.  \  ,  lias  Iiicii  apiHiiiiti'd  master  nui-Iianic  ><{  ilu  .Mnliawk  <li- 
visi"ii,  wjtii  mHk-i'  ai  \\  i-i  All.any.  X.  ^  ..  vine,  cliiiv;  S.  j. 
DtlaiKv. 

<  iKtiKc.K  K.  SiKW  Aki  lias  Ih-i'h  ai>]ii  •iiiit«I  nia^tir  nu'vliaiiir 
I'l  tlu'  Misx'iiri  Pacil'ir  lr<.>ii  .M"umaiii  s\stciii,  wiili  mIVu-c  at 
»'i>rtV\ villf.  Kan.  Ilo  was  ]»>ru  Aiii^u-i  .^.  lN(i'>.  at  <)tta\va. 
Kati..  ami  riTiivetl  a 
common  sclioi.l  i-«Iiioati"ii. 
In  1S.S0  |,v  .  iK-an  rail-, 
wa.v  work  as  ,i  ma\-Iitnist 
apiifintii-i'  "U  t!ic  Atchi- 
sun,  1  i.'iicka  &  ."^anta  I-'e 
at  Topcka.  Kan..  aii<l  in 
]S98  he  wtiit  witli  the 
Mi>saiifi  Paojl'ic  as  a  ma- 
i-hinist,  antt-  ha^  hctn 
witli  that  conipativ  ever 
.->inoo.  I  Ic  \v;^s  iiiulit  en- 
!.;int  Ii"nse  .li>ri'man  ai 
C<:'fTcy\ life  fgr  two  year>. 
ami  was  tlay  cniiine  limise 
torenian  for oiu'  Near  .-it 
t!ic  same  i>lace.  lie  was 
tr.-insl'eri'i'd  t"  \\  irhit.i. 
Kan.,  as  dixi^inii  fnrt-niau 
in  Vm.  an.l  liehl  lh;it 
l>"sition  imtil  .\Iarili  4. 
l''li.   when   he   was  prn 

niottd     til     mastoi'     nio- 

chanici'i  the, -Missonri    Pacitic — In-ii    M^muain   system. 

A.  R.  AvKKS.  nicclianieal  engineer  <'\  th.  Lake  Sh.>re  cX  .NluS+i- 
gan  ."^'luthern,  the  Indiana  llarlxir  I'.elt  and  the  (,'hioai;<\  In- 
diana &  Si'inhirn  at  C  Kselamk  (>liii>.  lia>  heeii  appi  liuttd  yemral 
nuohanioal  engineer  I'l 
all  ilie  Xew  \'ork  Cen- 
tral Lints  West  I'f  I'.uf- 
falu,  with  otjrlce  at  Chi- 
eaif".  a  new  pi'-itii.n. 
Mr.  Ayer>  wa-  graduated 
from  t'l'Tnell  l"in\er>it> 
in  lOfX)  .as  a  mcohaniea! 
cnjiiiieer.  and  V>et;an  rail- 
wa\'  work  witli  thi-  I.a1<<- 
Sh"re  \-  Miihijian. Eolith 
crn  as  a  special  appreii 
tiee  in  the  s.anie  \  ear. 
and  he  has  heeii  cn- 
neetcd  with  tlie  I  .aki 
Shore  ever  ^ime.  He 
was  special  inspector 
from  HW  t-  \'XK\  and 
in  tlie  latter  year  was 
made  iiiglit  enuine  hun^e 
foreman  at  Elkhart.  Ind. 
The  next  year  he  was 
made     assistant     general 

foreman  <<i  the  Cidlinwnnd  >h..ii-..  anil  in  I'HI"  w;i^  pruinuted 
to  superintendent  "f  slu'iis  at  I-!lkh;irt.  IVom  January  1,  190S, 
to  Xovemher  1  of  the  same  year  he  was  assi-tant  sniierintiiident 
of  shops  at  Gdlinwood.  and  on  tiie  latter  date  was  appointed 
assistant  master  mechanic,  with  olVice  at  l-'lkhart.  lie  was  ap- 
[fointed  mechanical  engineer  of  tlie  Lake  Shore,  the  Cliicago,  In- 
diana &  Southern  anrl  tlie  Indiana  llarlmr  I'elt.  witli  otiicc  at 
Cleveland.  Ohio,  in  1910. 

W.   II.   Dresskl,  district   foreman  of  the  Xortiiern  division  of 
the   Oregon-Washington    Railroad   &    Xavigation   Companv.   lias 


A.    R.    Ayers. 


Keen  ap))oiiited  assistant  superintendent  of  the  Oreg<in  division 
in  charge  of  mechanical  niatters,  at  I'orlkuid,  Uregon,  succeed- 
ing W.  K.  La.hl.  -■■■     -;•  •  ..     '■•  :•  ' 

W  .  J.    l-.iiiis    has  heeii  ai>poiiited   in--pector  nf  tool--  anil   niachir, 
er>    of  the  Rock   lsl;i|1il  Lines,  with  olVice  at  Chicago.     Mr.    lidd 
was  horn  in  l".nglan<l,  and  previous  to  Septemher.  l'Hk\  he  was 
iiiacliini>t  >  apprentice  ,ind   iourneynian  in  the  shops  ,pf  ilie_(.'h<M 
t.iw.   ( )kl;dionia   i^    (iulf  at    .*^h.•lWIue.   ( )kl;i.      lie    was   gradii.'itv 
iroiii    I'urdue   L'iii\ersit_\    with   the  ilegree  of  mechanical  eiiginee; 
in   \''{)7.  ,ind  in  Septemlier  of  that  \ear  eiitererl  the  service  .if  lli. 
I'.rie    k.iilroad    a>    tool    room    in-pector.      WhiK'    he    was    in    iha: 
position    the    >mall    looU    were    >tandar(li/ed    and    a    cla->ii'icatio; 
anil  record  of  all   shi>p  ec|uipnient   was  made,  as  de>cri!)e<l  in   ili. 
Shoi>  Si'Ctioii  ,if  the  luiil:>.vy  .l.i^r  liiitdU'.  \o\einher  4,  I'dO.  i)at: 
S.^.     Mr.  Ivli'v    i>  :dso  tin.-  originator  of  the  -]]i>\\  >iand.ird  pr.ictict 
sy.-tem   on   thai   ro.ail.  which   was   descrilied   in   the  jaini,ir\.    I'MJ 
issue  of  the  .  Iiiiri'!,\iii  /-.iiiiiiwrr.  page  1.^. 

John  V.  I.rx  oM  I'.i:,  wTiosc  .ippomtment  :i>  in;isler  iiiecliani. 
of  tile  t'leveland.  liiiciniLiti.  Chicago  iV  St.  l.oui~,  with  oi'tic' 
at  r>i.llefoutaiiie,  (  )liio.  w.is  anniMiiuH-il  in  tlie  .March  i^-tu-  of  vU^ 
./»;■■: /,■,//;  J:ii:^iiiccr.  w.a^ 
I'orii  June  2*>.  1S74.  at 
<.J  11  e  e  n  >  t  o  w  n  .  t  ork 
county.  Iiel.ind.  He  re- 
ceive<l  a  high  school 
education  at  Helleville. 
Out.,  and  in  1S"'1  he 
higan  r.iilw.iy  work  with 
the  <ir;ind  Trunk  at  the 
^aI1H■  pl.ice.  I'rom  IS'd 
to  Vm  he  Mr\eil  .i 
munlier  of  roads  a-  ina- 
cliinist.  During  this  pe- 
riod he  took  a  corre- 
>poii(lence  school  course, 
and  in  May,  VA)].  he 
was  maile  general  fore- 
man of  the  Ikdtiniore  \ 
( )hio  at  diricli-.\  ilK  . 
(  )hio.  and  wa>  later 
transferred  to  Xewark. 
I  ihi*,!.  as  machine  sho]) 
fi  •reman.        In     VK)'<     he 

went  with  the  Chicago  &  .\ltou  ,ts  machine  shop  foreman  ;n 
I'd'  oitiiiigtoii.  111.,  and  in  .^eiitemlier.  VK)7.  Kecame  general  fori - 
man  of  the  Toledo  v^t.  Ohio  Central  at  liuc>  ru^,  (  )hio.  In 
.March.  1*)()S.  he  was  ])romoted  to  master  mechanic,  which  oflict 
lie  resigned  to  accept  his  present  appointment.  .Mr.  l.uscoinhe's 
inrisdictioii  ixtiiids  over  the  consolidated  moti\e  power  de- 
|iartnient  of  the  Cleveland-lndianaiiolis  and  Cincinnati-San 
diiskx  divisions  of  the  I'.ig  T'our  and  the  Cincinnati  .N'ortlurn 
Railroad.         .    .  ^--  .     "  -.,;:• 

T".  J.  /i  KiiK.i:,  formerly  master  mechanic  at  r.ellefont.iine.  I  )hio. 
has  heeii  appointed  superintendent  in  cliarge  of  federal  .and 
state  inspection  and  safety  ap|)liances  mi  locomotives  and  car- 
of  the  Cleveland- Indianapolis  and  the  Ciiicimiati-Sandusky  di 
visions  of  the  Clcvelaml,  Cincinnati,  Chicago  &  St.  Louis,  and 
of  the  Cincimiati  Xorthern,  with  headquarters  at  Indianapolis,  In<I. 

1'.  P.  MM<r/  has  heen  appointed  mechanical  engineer  of  the 
Lake  Shore  &  Michigan  Sotuhern,  the  Chicago.  Indiana  &  South- 
ern, the  Indiana  Harbor  Belt,  the  Lake  I'rie,  .Mliancc  &  Wheel- 
ing, the  Lake  I-"rie  &  Western,  the  Dunkirk.  Allegheny  X'alley  i^- 
Pittshurgh,  the  Tort  Wayne,  Cincinnati  iK:  Louisville  and  the 
Xorthern  Ohio,  with  office  at  Cleveland,  Ohio,  succeodiivg  .\.  R. 
.\yers.  promoted.  Mr.  Mirtz  was  born  Xovemher  20.  1SS«^. 
at  .Scranton,  Pa.,  and  was  educated  in  the  public  scliools 
at  Scranton.  He  began  railway  work  in  1901  witli  the  Cen- 
tral   Railroad   of   Xew   Jcr.sey   as   a   mechanical   draftsman,   hav- 
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iU  Wl-u  for  two  yi.irs  pivxi.ius  ,i  ilraftsmaii  apprfiiticc  w  itli  the 

Niiicrican  l.c  a-(.in<iti\  c  Cuini>any.     I  Iv  Inranic  a  iiKrliaiiical  drafts- 

:,;aii    tor   tlK-    New    ^'orU.   ("Iiii-a-o  \-    St.   Loui-,   at    Llcvilaiul    in 

;  XM.  ;iii(I   two   \iar-   latir   \\<.m   to  tin.-   J'j-ic   at   .Mcadvillc,   Pa., 

V.  luri'  Ijc  Iiad  the  .saiiic  titk-.     In  l"H)(i  lie  was  apiKiinicd  incchan- 

;  al   draftsman   of   llic    1-akc    .Slioit-   &    Alidiigan    .Soutlicrn,   was 

.   ;  ■.•oniotcd  to  assistant  iliiif  dniftsnian  at  tlic  Collinwood  loo.uno- 

n>c  sluips  in   1W7,  an<l  two  ytars   later  wa^  niadi-  chief  draff.s- 

;  Man  at  the    I'.lkhart  loconiotivt-   >hoi)s  of  tin-  same  eoinpaiiv.     In 

J'dO  lie  was  marie  as^i-tant  engineer  of  niv»iive  power  at  Cleve- 

' .    land,  anil  lie  has  reoentlv    heeii  madr  mechanical  <^ngincer  of  llie 


:f 


:nie  road 


as   aliove  noled 


!•.  W  .  Knii.kE  has  heen  appijinted  road  foreman  of  engines 
■  i  the  Charleston  &   Western  Carolina. 

J.  J.  -MiXkh,  has  heen  apjiojuted  snpervi.-or  of  locomotive 
operation   on    the    MahontnL;    division   of   iliv    Krie. 

\\ .  .1.  I-i:i-:  has  been  appointed  road  foreman  of  engines  of  the 
Crand    Trmik,    with    lieadquarters    at    Lindsay,    (int.        :  .  ■ 

]'.  RoiiKKTsox  has  heen  appointe<l  road  foreman  of  npiipment 
.of  the  Chii-aiio,  R,,ck  Island  vl-  racific,  vice:  C.  W.  .'^luffrr,  rc^ 
siciled. 

John  ]■..  .^i-NTMAN  lias  lieeii  appointeil  acting  road  foremrui 
:>-!  engines  of  the  I'hil.adeliihia  division  of  the  I'-aUiniore  &  Ohio, 
yicc   II.   S.    I'eddicord.  transferred.  ..■'.  '. 

CiiAki.Ks  .S.XMiKK  has  heen  aiijiointeil  iravelin.g  ongiiveer  of  the 
iltjin.  Joliet  \-  Ka>tern.  with  speoi.d  dntie-  pertaining  to  fuel 
:ocononi\    and   the  o|)iralion  of  locoinotives. 


CAR  DEP.VHT.MKNT. 


^•^  I-..  CcMPiih,  car  inspector  of  the  Denver  vK:  Rio  Cirande 
■   luchara  Jnnction,   Colo.,  has  resigned.  .  „    :        ,- 


at 


\\'.   II.   Pki.i.kv  has  been  appfiinted  coach  shop  foreman  of  the 
Trinity  and   Brazos  \'alley,  with  ot'llce  at  Tcague,  Te.xas. 


SHOP. 


\\\  .S.  I,.\.\i,\Ks  has  heen  api)ointed  bonus  i'nspector  of  the  .\tchi- 
•."n,  Topeka  &  .Santa  I'e  at  Xewt<:>n,  Kan.       -  ,    ; 

J.   H.   D.wis.   blacksnn"th   foreman  mp  the  Atchison.  Topeka  & 
.■^aiita  J-'e  at  AlluKpierqne.  X.  M..  has  fe.signed. 

J.  11.  J.xcKsoN  has  been  appointed  locomotive  foreman  of  the 
Crmadian   Pacific  at   Rogers  Pass.   Ihitish  Colnmbia. 

Wii.i.i  \.\i  .M  \sox  has  been  apjiointed  back  shop  foreman  of  the 
\tchison.    lojieka  &   .'^ania   l"e  at   .\rkansas  City.  .\rk. 

W  .  J.  Col. K.MAN  has  been  apjiointid  loc<;>niotive  foreman  of  the 
madian 'Pacilic    at    Calgary    (\\e~ti.    .\lberta.   Canad.a. 

Jon.v  T.  CoscRovK  has  lieen  appointed  general  engine  house 
Teman  of  the   P.altiniore  i\;  (Ihio  al    I'.enwood.  W.   Va. 

j.  A.  Co.\ki>(;e  has  been  apiioiine<l  assistant  boiler  shop  fore- 
■  in  of  the  Atchison,  Topeka  &  Santa  Fe  at  .MbiKpierquc,  X.  M. 

P.  S.   IIoFiKk.  engine  house  foreman  of  the  .\tcliison.  Topek.a 
."^anta  Fe  at  Shopton.  Iowa,  has  been  transferred  to  Shawnee, 

W.  J,    YiNca.iNG  has   been   ajipointed   foreman   of  the    X'orfolk 
Western,  with  oftice  at  Crewe,  Va.,  vice  .\.  .'^.   W  illanl,  trans- 

rred.      ..    ';  -^  ■    ;    '   ■■     -  '-    ^    ;■■-.,.,'-■■- :--\  "  ;.-     ,•:•■'■/■',-■'■■- ^ .-' .'- 

.\.  II.  AsiiKR  has  been  appointed  night  engine  house  foreman 
f  the  Denver  &  Rio  Grande  at  Lelida,  Colo.,  vice  G.  ^\.  Cykler. 
'  'iigned. 

11.    K.u^iwiA.N    has   lieen   apiiointed    foreman   of   the    .\tcliison, 
■peka  &   Santa  I"e  at   San   P.ernardino,  Cal,  vice  C.   11.   .\ngle, 
.'Signed.     ...':  ■^.-■■     \- -       .  ^^v     ,   ,,,  ^  ^. 


W.  MePiiKKsoN"  has  been  .ijipointed  locomotive  fo'rcnian  of  the 
Canadian  Pacilic  at  Moose  Jaw,  Sask.,  Can.,  yice  W.  Jordan, 
resigned. 

J.  T.  Leihkum,  shop  inspectof  of  the  AtcliisOtt,  Topeka  & 
.""^anta  l-"e  at  Albuquenpie,  X.  M.,  has  been  transferred  to  Dodge 
City,   Kan.         :    ;    .,:    ,.,  •  '         ,-:-■■-,-■■- -y.  -.■-.   . 

W.  AJ.  Roi.o.-^ox.  giiural  foreman  of  tlic  Atchison,  Toi>eka  Ct 
S.iiita  I'e  iit  .'^hawiue.  <  )ak..  ]ia>  been  .traiisferred  to  Fort  Madi- 
son,  Jowa. 

F".  I.ozo  has  been  appointed  l'ConToii\».-  foreui.in  of  tht;  Grand 
Irimk  Pacilic.  at  Fit/lmgli.  AbK-rl.-i,  \iee'F.  IL  Corrigan.  trans- 
ferred to  Rivers,  Man.  ;  -.' 

WiUiif  v.\t  1 1.  lliK-.HeoMni;  h.i^  lucn  ai)]uiinted  bonus  siipervisor 
of  the  I'a^tern  1.ine.~  of  i1k-  Atcliiv. .n.  iopckit  &  Santa  I'e.  vice 
\\  ni.   L.    Bean,   n  signed. 

J.  .\.  Dok;  has  been  ap)iofnte<} ,  lo«-oniotive  foreman  oj  tire 
('anadian  Paciik  at  Red   1  )evr.    \ll>crta.  Canada,  vice  FV  McFar- 

laiie,  assigne<i  tfi  otlTvr  (hni>  s.     "/.,■•/    ;;■.  ,    '"    v'  //' 

.\.  S.  Wii.i.AKii  ha-  been  aiPijofiiied  general  foreman  of  the 
X'orfolk  i\:  Wc>terii.  with  ouici.-  .at  Williamson,  W.  \'a..  vice 
1'.   (i.    Cunningham,   ri  sii^iied.  - 

W.ij.TiKAVKS  ha-  been  apiiointe<l  engine  house  fefeman  ••.{ 
the  Chicago,  Rock  Island  &  Pacific,  with  olike  at  Pratt.  Kan,, 
vice  L.  J.  Miller,  traiisferre<l.  '  ■']   '  J  ;       :^  . 

L.  J.  AIii.LER  has  been  appointe-<l  engine  limtsc  foreman  of  the 
Chicago,  Rock  IsLtnd  iS:  Pacific,  with  office  at  Liberal,  Kan., 
vice  W.   FL  Graves,  transferred. 

J.  H.  Watso.v,  formerly  district  foreman  of  the  Oregon-Wash- 
ington Railroad  &  Xavigation  Cfimpany  at  La  Grande,  Ore.,  has, 
been   transferred   to    Seattle.   Wa-li.         -.-•:..'  - 

S.  1-A  BElhE  has  been  .qiiioimed  acting"  general  foreman  '-f 
the  Chic;igo.  Rook  1-I;ini|  vK  Pacilic.  with  office  at  Eldon.  M".. 
vice   Il.Mamilton,  as-igned   to  other  dirties. 

F'raxk  I.EAVETTi;  h.i-  been  appointed  shop  foreman  oi  the 
Hregon  Washington  R.ailroad  \  Xa\igalion  Coiupany  at  la 
Gr.iiKle.  Oregon,  feuccerding   I'd w.ird    Thomas,  promoted. 

W.  F..  KsiATixo  has  been  appointed  boilermaker  foreman  of 
tlie  Chicago,  Rock  Island  &  Pacilic.  with  ot'tice  at  .\rgenta. 
Ark.,   vice  L.    II:  Warren,   assigiH?d   to   t.tUer    duties.      : 

Knw.NRD  Thom.vs  has  been  appointed  division  foTeni;in  of  the 
Clregon-Washington  Railroad  &  Xavigation  Company,  whh 
office  at  La  Grande.   Ore.,  succeeding  J.   H.   Watson. 

Wn.i.iAM  P..  Tavi.ok  has  been  aiipointed  car  foreman  '.>i  the 
Chicago,  Rock  Island  &  Pacilic.  with  oiVicc  at  Liberal.  Kan., 
vice  John   Fletcher,  transferred  to  the   ."^t.   Louis  division. 

J.  Fletcher  has  lieen  appointed  giuer.d  foreman  of  the  Chi- 
cago, Rock  Inland  i\:  Pacific,  whh  ofiict  at  Carrie-  avenue.  St. 
l.ouis.    Mo.,    in   place  .of   1".    .s.    IWnUr.  assigned  to. other  dutie.N. 

C.  J.  HiMBERT,  foreman  of  the  blacksmith  .«hop  of  the  Trinity  & 
P.razos  \'aney  at  Teague.  I  ex..  has  resigned  to  go  with  the 
International  &  Great  X.irtlurn  at  P.'ih'^tine.  Tex.,  in  a  sim- 
ilar capacity. 


PURCHASING  AND  STOREKKEPINCJ. 

C.   M.  Smith,  division  storekeeper  of  the  Atcljisoii,  Topeka  &: 
Santa  I"e  al  Richmond,  Cal. .has  resigned.'  ". 

II.   1).   Weir  ha-  been  appointed  storekeeper  of  the   Atchison, 
i'opek.i  &  Santa  be  at  Richmond,  Cal.,  vice  C.  M.  Smith. 
« 
C.  M.  Ror.-E  has  been  appointed  -torekeeper  of  tlie  Atchison, 


.     ■  ■!-•■:■'.".■..;■;       ./■ 
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Topcka  &  Santa  Vc  at  Gallup,  N.  M.,  vice  J.  A.  Brackett,  trans-  . 
ferred  to  Winslow,  Ariz.      ,•    "t  ^     .:  ,;    :  ^ ^  V  . 


New  Shops 


;'  .;■..->  :-/■'  ■:_.,:,  .-.     OBITUARY     ■.;„  ^  ■  ;'•  ; 

Robert  Patterson,  a  number  of  years  ago  master  mechanic 
of  the  Florence  &  Cripple  Creek  Railroad,  died  at  his  home  in 
Denver,  Colo.,  on  ]\Iarch  10,  at  the  age  of  60  years. 

JosHU.\  B.  B.-\RNES,  formerly  superintendent  of  the  locomotive 
and  car  department  of  the  Wabash,  with  office  at  Springfield, 
111.,  died  at  Springfield  on  February  21.  Mr.  Barnes  was  born 
December  13,  1840,  at  Reservoir,  Lincolnshire,  Fng.,  and  began 
railway  work  in  1856.  Previous  to  1861  he  was  master  me- 
chanic of  the  Dubuque,  Marion  &  Western,  now  part  of  the 
Chicago,  Milwaukee  &  St.  Paul,  and  from  1861  to  1862  was 
machinist  on  the  Pittsburgh,  Fort  Wayne  &  Chicago.  In  the 
latter  year  ^Ir.  Barnes  went  with  the  Wabash,  St.  Louis  &  Pa- 
cific, and  remained  with  that  road  and  its  successor,  the  Wabash, 
until  his  retirement  in  1907.  From  1862  to  1882  he  was  general 
foreman  in  the  machinery  department  and  was  then  for  three  years 
master  mechanic ;  from  1885  to  1905,  superintendent  of  motive 
power  and  jnachinery,  and  on  July  1,  1905,  his  jurisdiction  was 
extended  over  the  car  department,  with  the  title  of  superintend- 
ent of  the  locomotive  and  car  department,  which  title  he  re- 
tained until  the  time  of  his  retirement  several  years  ago. 

R.  F.  McKenna,  former  president  of  the  Master  Car 
Builders'  Association,  and  master  car  builder  of  the  Dela- 
ware, Lackawanna  &  Western  from  March,  1904.  to  Septem- 
ber, 1909,  died  on  ;:';:'•;..>;  ,  ,-:  ■  /  ,• 
March  16  at  Philadel- 
phia. Pa.,  from  the 
effects  of  a  surgical 
operation.  Mr.  Mc- 
Kenna was  born  on 
November  14,  1868,  at 
ScrantcHi.  Pa.,  and  be- 
gan railway  work  as 
an  apprentice  on  the 
Delaware.  Lackawanna 
&  Western  in  1884.  In 
1891  be  was  made  chief 
draftsman  in  the  car 
deiiartment.  From 
m!2  tu  1893  he  was 
manager  of  the  Buffalo 
Car  Wheel  Company. 
After  that  he  returned 
to  railway  work  as 
chief  air  brake  instruct- 
or and  fiircman  of  the 
car  shops  of  the  Lacka- 
wanna at  Scranton.  In  1869  he  was  appointed  general  fore- 
man of  the  Eastern  division  at  Dover,  X.  J.,  where  he 
remained  until  1<X)2,  when  he  was  appointed  general  foreman 
of  the  Scranton  division.  The  following  }-ear  he  was  made 
superintendent  of  car  shops,  and  in  March.  1*X)4,  he  was 
appointed  master  c.ir  builder,  from  which  position  he  re- 
signed on  September  1,  1909,  because  of  the  gradual  failure 
of  his  health.  Mr.  McKenna's  entire  railway  career  had  been 
with  the  Delaware,  Lackawanna  &  Western.  The  first  act  of 
importance  after  his  appointment  as  master  car  builder  was 
to  develop  the  organization  and  operation  of  the  large  car 
shops  at  Keyser  Valley.  He  was  president  of  the  Central 
Railway  Club  at  Buffalo  in  1908.  For  a  number  of  years,  and 
until  his  death,  he  was  chairman  of  the  educitional  commit- 
tee of  the  Railroad  Department  of  the  Y.  M.  C.  A.  Mr. 
Mcl-'enna's  delightful  personality,  together  with  his  high  ideals 
and  btrong  character,  made  for  him  a  iiost  of  friends  by  whom 
he  was  held  in  the  highest  regard. 


R.    F.    McKenna. 


Ann  Arbor. — Plans  are  being  perfected  for  new  car  shops,  a 
40-stall  engine  house,  machine,  paint  and  repair  shops  and  a 
smelting  plant,  which  will  cost  approximately  $400,000  with  the 
new  trackage  proposed,  at  Owosso,  Mich.  ... 

Atchison,  Topeka  &  Santa  Fe. — It  is  reported  that  shops  and 
an  engine  house  will  be  built  at  Pueblo,  Col. 

Baltimore  &  Ohio. — The  work  on  the  general  enlargement  of 
the  terminal  facilities,  at  Garrett,  Ind.,  will  begin  early  in  April. 
A  new  machine  shop  will  be  built  at  Mt.  Claire,  Md.  A  new  en- 
gine house  and  turntable  will  be  installed  at  Garrett,  Ind.,  and 
the  shops  will  be  enlarged. 

Canadian  Pacific. — Contracts  have  been  awarded  for  the  con- 
struction of  engine  houses  at  Swift  Current,  Sask.,  and  at  Out- 
look, Regnia  and  Wilkie.  .      ;..  ;.  1-    .•■.  •     .--..,..     .      v.;  ,  " 

Chic.vgo,  Blrlingtcn  &  QcixcY. — It  is  reported  that  a  new 
engine  house  and  turntable  will  be  constructed  at  Broken  Bow, 
.\eb. 

Denver  &  Rio  Gr.\nde. — Announcement  has  been  made  that 
this  company  will  spend  about  $15,000,000  within  the  next  two 
years  for  betterments  and  improvements,  which  will  include  the 
enlargement  of  the  Denver,  Col.,  shops. 

DuLUTH,  South  Shore  &  Atlantic. — A  new  engine  house  will 
be  built  at  Sault  Stc.  Marie,  Mich. 

Erie. — Repair  shops  will  be  built  at  Randall,  Ohio,  during  the 
coming  summer. 

Illinois  Centr.\l. — It  is  rumored  that  the  repair  shops  at 
McComb  City,  Miss.,  and  Water  Valley  will  be  removed  to 
Jackson.  ^,,         .    .,     ._,..  v■^    - -^  ^.r-      '.••-•  ^       ;   ^         .-..  ' 

Kansas  City,  Mexico  &  Orient. — The  Sweetwater,  Tex., 
shops  will  be  transferred  to  San  Angelo. 

Louisville  &  Nashville. — New  shops  will  be  constructed  at 
Winchester,  Ky. 

Lake  Shore  &  Michigan  Southern. — It  is  reported  that  this 
road  will  build  repair  shops  and  two  engine  houses  which  will 
have  a  capacity  of  15  locomotives  at  Air  Line  Junction,  near 
Toledo,  Ohio. 

Missouri,  Kansas   &   Texas. — It   is   reported  that   some   land 
has  been  purchased  for  a  new  engine  house  and  shops  at  San 
\ntonio,  Tex.      ■._  -'    >.  "v  ;   -    >.  ...  ,....■.■.-  .  v,  ■..■;;• 

Norfolk  &  Western. — The  improvements  to  the  erecting 
shop  at  Roanoke,  Va.^  will  probably  be  carried  out  during  the 
coming  summer.  - 

Northern  Pacific. — It  is  reported  that  the  South  Tacoma  re- 
pair shops  will  be  removed  to  Auburn,  Wash.     ■-.        ..Xi.  '.  .-:•;.' 

Pennsylvania  Railroad. — Plans  are  being  prepared  for  an 
extension  to  the  repair  shops  at  Pitcairn,  Pa.        ,   ..^       i  ..  .-  ; 

Southern  Pacific. — An  engine  house  will  be  built  at  Beau- 
mont, Tex.  It  is  reported  that  work  on  a  large  car  shop  at 
Oswego,  Ore.,  will  soon  be  started. 

Toledo  &  Ohio  Central. — Two  new  buildings  will  be  built 
at  this  company's  shop  at  Bucyrus,  Ohio,  at  a  cost  of  $30,000. 

Virginian  Railway. — It  is  reported  that  additions  will  be 
made  to  the  shops  at  Princeton,  W.  Va.  Ten  stalls  will  be  added 
to  the  engine  house;  a  100-ft.  addition  will  be  made  to  the  ma- 
chine shop  and  a  12-stall  stripping  shop  will  be  constructed. 

Western  Maryland. — A  new  machine  shop  will  be  erected  at 
Hagerstown,  Pa.  A  30-stall  brick  engine  house  will  be  erected 
at  Cumberland,  Md.,  and  Hagerstown. 
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Supply  Trade  Notes 


Scully-Jones  &  Company,  Chicago,  have  been  made  exclusive 
agents  in  Illinois,  Indiana,  Iowa  and  Wisconsin  for  Elco  high- 
speed steel,  made  by  Vickers  Sons  &  Maxim,  Sheffield,  Eng. 

C.  W.  Reinhardt,  for  the  past  20  years  chief  draftsman  of  the 
Engineering  News,  New  York,  has  resigned  his  position  and 
opened  a  general  drafting  office  at  120  Liberty  street.  New  York. 

Frederick  Maley,  formerly  with  the  Baldwin  Locomotive 
Works,  Philadelphia,  Pa.,  has  been  made  superintendent  of  the 
oxy-acetylene  department  of  the  Alexander  Milburn  Company, 
Baltimore,  Md. 

The  Lansing  Company,  Lansing,  Mich.,  recently  purchased  the 
entire  hoist  building  plant  of  the  Butcher  &  Gage  Company,  Jack- 
son, Mich.,  and  in  the  future  will  manufacture  the  Wolverine 
hoists,  in  Lansing. 

Philip  H.  Ryan  has  resigned  his  position  in  the  mechanical 
department  of  the  New  York  Central  &  Hudson  River  to  enter 
the  railway  department  of  the  American  Steam  Gauge  &  Valve 
Manufacturing  Company,  Boston,  ^lass. 

Martin  Prehn,  assistant  eastern  manager  and  associate  editor 
of  the  Railway  &  Engineering  Review,  Chicago,  has  been  made 
sales  manager  of  the  Revolute  Machine  Company,  New  York, 
manufacturers  of  blue  printing  machinery.  , 

Jesse  Lantz,  vice-president^f  the  Goodwin  Car  Company,  New 
York,  died  March  20.  Mr.  Lantz  was  actively  engaged  in  business 
at  the  time  of  his  death  and  has  been  connected  with  the  Good- 
win Car  Company  for  the  last  10  or  12  years.    .  .•    ..v<  ..     .  v  ; .  - 

Willis  L.  Riley,  formerly  in  charge  of  the  freight  car  drafting 
department  of  the  Union  Pacific  at  Omaha,  Neb.,  has  been  ap- 
pointed mechanical  engineer  and  assistant  superintendent  of  the 
Moore  Patent  Car  Company,  St.  Paul,  Minn.    :  '.  ■■■:•■:•"■■ 

The  Baldwin  Locomotive  Works  has  filed  a  notice  for  the  pro- 
posed incorporation  oh  the  Chicago  plant  under  the  Pennsylvania 
laws.  William  L.  Austin,  Alba  B.  Johnson,  Samuel  M.  Vauclain 
and  William  Burnham  are  named  as  the  incorporators.'  •>.; 

C.  C.  Owens,  in  the  New  York  sales  office  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  Pittsburgh,  Pa.,  with  special 
charge  of  the  industrial  and  power  division,  has  been  made  dis- 
trict manager  of  the  Westinghouse  company,  with  office  in  De- 
troit, Mich,  ^i-:----'  I'iV- ■''..■'■■■    ^  ■■■;•'  r-^.  V.  ■'■■.:;•..  ;>-::^: 'v:  .:'■■.  ^-■■ 

The  reorganization  committee  of  the  Allis-Chalmers  Company, 
Milwaukee,  Wis.,  has  given  out  its  plans  of  reorganization.  Tlfe 
preferred  stock  will  be  assessed  20  per  cent,  or  $3,210,000;  the 
common  stock,  10  per  cent.,  or  $1,982,000,  providing  $5,192,000 
working  capital.      .^  ^; ;  •'',  .'V  •■■    ^ ''•■■■ //-i'l^-Sv  7  ._>;■  ;:'.;. ;-.v^ 

Cornell  S.  Hawley,  former  president  of  the  Consolidated  Car 
Heating  Company,  Albany,  N.  Y.,  has  been  made  president  of 
the  Laconia  Car  Company,  Boston,  Mass.  Craig  Colgate,  Wil- 
liam L.  Putnam,  Harold  J.  Coolidge  and  Robert  T.  Pine,  2nd, 
were  elected  to  the  board  of  directors,    v-  ,  ■  .    .         ;   VS, :::':;'■ 

The  interest  of  E.  A.  Schumacher  in  the  firms  of  Schumacher 
&  Boye  and  Schumacher,  Boye  &  Emmes,  manufacturers  of  en- 
gine lathes,  has  been  acquired  by  F.  W.  Boye,  Jr.,  and  W.  T. 
Emmes,  who  have  incorporated  as  the  Boye  &  Emmes  Machine 
Tool  Company.    The  general  office  is  at  Cincinnati,  Ohio. 

W.  D.  Smith  and  Elmer  J.  Smith,  of  the  Peter  Smith  Heater 
Company,  Detroit,  Mich.,  have  purchased  the  Baker  Heater 
Company  of  New  York  and  have  removed  its  offices  and  shops 
to  88  Isabella  avenue,  Detroit,  Mich.,  where  the  business  will  be 
operated  in  connection  with  the  Peter  Smith  Heater  Company. 

The  U.  S.  Metal  &  Manufacturing  Company,  New  York,  has 
changed  the  name  of  its  one-piece  steel  ladder  for  box  cars,  etc., 


from  "Interstate"'  to  "Safety."  This  change  was  made  owing  to 
the  fact  that  after  marketing  a  large  number  of  ladders  the  com- 
pany found  that  the  name  was  similar  to  that  of  a  ladder  made 
by  another  company. 

Dr.  P.  H.  Conradson,  chief  chemist  of  the  Galena  Signal-Oil 
Companj-,  Franklin,  Pa.,  will,  on  April  10,  11,  12  and  13,  deliver 
a  series  of  lectures  in  the  assembly  room  of  the  Permanent 
Manufacturers'  Exhibit  of  Railway  Supplies  and  Equipment, 
Karpcn  building,  Chicago,  on  "The  Lubrication  of  Steam 
Engines,"  dealing  particularly  with  the  use  of  high  degree  super- 
heat in  locomotive  practice.  .,    ,      .       _    .. 

The  Vulcan  Engineering  Sales  Company  has  been  organized 
and  incorporated,  with  offices  in  the  Fisher  building,  Chicago,  and 
30  Church  street,  New  York.  The  company  controls  the  entire 
product  and  will  handle  all  sales  of  the  Hanna  Engineering 
Works  of  Chicago,  Mumfcrd  Molding  Machine  Company  of 
Plainfield,  N.  J.,  and  Q  M  S  Company  of  New  York.  Further 
factory  arrangements  are  under  way  and  the  Vulcan  company 
will  own  and  manufacture  a  number  of  railway  special  tools 
and  equipment  for  the  shop  and  maintenance  departments.  The 
officers  are  H.  K.  Gilbert,  president,  formerly  vice-president  of 
the  Buda  Company — and  P.  W.  Gates,  secretary  and  treasurer, 
now  president  of  Hanna  Engineering  Works,  and  formerly  presi- 
dent of  Gates  Iron  Works.  E.  H.  Mumford,  now  vice-president 
and  general  manager  of  the  Mumford  Molding  Machine  Company, 
will  continue  in  the  same  position  and  duties  as  heretofore,  and 
William  L.  Laib,  vice-president  and  secretary  of  the  Hanna  En- 
gineering Works,  will  continue  in  his  present  position  with  that 
company.    :■'■';;•  ■:.^^-  -^-      ':.-..;     ;J-"  ^•^^^^  •''•  .•'•  X-^;'-^'^-/ :'>\ ''  -  ^  -v 

T.  R.  W\  Ics,  second  vice-president  of  the  Detroit  Graphite 
Company,  Chicago,  was  elected  a  director  of  the  company  at  its 
recent  annual  meeting.  Mr.  Wyles  has  been  connected  with  the 
Detroit  Graphite  Company  since  1897,  when  he  entered  its  em- 
ploy as  agent,  and  has  been  second  vice-president  since  1907. 
He  was  born  in  Prince  iidward  county,  Ontario,  January  14, 
1872,  and  attended  an  English  public  school  from  1879  to  1888. 
Until  the  fall  of  1890  he  was  employed  in  various  capacities  in 
the  coal  business  and  tobacco  business  at  Richmond,  Va.,  and 
during  the  next  year  was  private  secretary  to  the  president  of 
the  Lambert  Pharmacy  Company  at  St.  Louis,  Mo.  From  1891 
to  1896  he  was  a  stenographer  in  the  purchasing  department  of 
the  American  Refrigerator  Transit  Company  at  St.  Louis,  and 
from  1896  to  1897,  contracting  freight  agent  of  the  company  at 
Chicago,  which  position  he  left  to  become,  connected  with  the 
Detroit  Graphite  Company.  -  i.^/^'i,  .:,'-%":  -       .-        .:\ . 

The  Bucyrus  Company,  South  Milwaukee,  Wis.,  has  taken 
over  the  manufacture  of  the  Atlantic  type  shovel,  heretofore 
built  by  the  .\mcrican  Locomotive  Company,  New  York,  and 
under  a  license  from  A.  W.  Robinson,  the  patentee,  it  is  the-ex- 
pectation  of  the  company  to  continue  to  build  all  of  the  sizes 
previously  built,  and  to  eventually  have  a  complete  line  of  At- 
lantic wire-rope  shovels,  in  addition  to  a  complete  line  of 
Bucyrus  chain-type  shovels.  The  Bucyrus  company  has  trans- 
ferred the  manufacture  of  Vulcan  shovels  from  Toledo,  Ohio,  to 
the  new  plant  at  Evansville.  Ind.  Norman  B.  Livermore  &  Co., 
San  Francisco,  Cal.,  will  handle  the  steam  shovels,  wrecking 
cranes,  pile  drivers  and  ballast  plows  of  the  Bucyrus  company 
in  California,  and  the  same  products,  with  the  addition  of  drag 
line  excavators,  in  Nevada.  L'tah  and  .\rizona.  .Arrangements 
have  been  made  with  the  Yuba  Construction  Company,  San  Fran- 
cisco, Cal.  for  the  handling  of  the  Bucyrus  dredges  on  the  Pa*. 
cific  coast  and  in  Alaska.  Smith  &  Wiggins.  Mexico  City,  Mex., 
are  agents  for  the  lUicyrus  con»fiany  in  Mexico.  George  B. 
Massey,  for  a  number  of  years  in  charge  of  the  New  York  office 
of  the  company,  is  now  at  South  Milwaukee  preparing  for  an 
extensive  trip  abroad  in  the  interest  of  the  company's  foreign 
business. 


.',■■■>■>...<. '  -*  •:.Y'.~  '•'•."./''»''     ::".  '  rr ".■■." ;^'.- 
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'l"'lnka  \   .'^;im:i    [\-  at  <ralhii),   .\'.    M.,  \ul-  J.    A.    lliackclh  traiis- 
iVntil  uj  Win-Iow,  Ariz.  • 


New  Shops 


K.'iM.Ki  I' VI  ii:«.MiN,  a  iiuiiiluT  I'l  >oar>  au;>i  ma'-ti  r  mechanic 
">i  the  l-l'iriHCc  it  CrilM>Ic  Cfcck  U;iih-.iail.  «hc<l  at  hi>  li.'Hic  in 
iKiivc-r.  CmIo..  MI]   .M;ircli   10,  at  the  ;i.!.;c  ni  (i)  \rai-. 

Jnsin  \  I'..  I'l-VKNEs.  I'lriiicrly  Miiicrintcinhnt  nf  ihi'  li-cniMtis  i 
ami  car  tlvpartniciit  ol  tin.  \\;i!ia-li.  uith  ofhco  at  SiiriiiiiUcM. 
HI..  ilic>lar  .^luin^i'ii-M  ■•n  I'd  unary  _M.  Mr.  I'..iriu>  was  l.i.ni 
lU-ccinla-r  \X  ]^\  at  Kc^ciNoir.  Line. iliishin'.  I'.n.!.;..  and  hcyan 
raitua\-  W'irk  in  IS.M..  I'rcxiMus  {<>  1S()1  In.  ua>  nia>lcr  nu- 
chanic  "f  tlic  |)nl«iit|nc.  Mari"ii  \  \\\>t<.rn.  n.w  |ian  nf  the 
Chicaijo. .  Milwaukee.  iV  .*^t.  J'anl.  an.l  ir..ni  1S(.1  t..  ISf.J  \va> 
!nacliiiii>t  "11  the  I'itt^l'itrdi.  I^rt  \\  a\  ne  iV  t'liicai^o.  In  tlie 
latter  > car  .Mr  I'.arne-  went  with  the  \\'al)a-.h.  ."^t.  l.^ni:-  \  I'a- 
citic.  and  rcinaihed  with  that  mail  and  it-  .-.ncco-or.  liie  \\'aha>li. 
until  hi^  retirenieiit  in  l'^)7.  l-nmi  iSdJ  ti'  ISSJ  lie  \va.-  i,'ciicral 
foreinaii  in  t!ie  niacliiiury  deiiartnient  an>l  \\a.-  ihtu  I'^r  threi'  year.< 
ina-ter  nicch.inic :  I'r- -ni  1SS.=;  t"  I'-d.^.  -uiierintriKKiu  ..f  miitixe 
I'liuer  and  ni.iclitncrv.  and  "ii  .ln!>  1.  IM).^,  hi>  i;ir!^dii"ti"n  was 
extended  cNvr  the  car  del>.'irtnienl.  with  tlie  title  "i  -njierinteiid- 
cnt  <'1  tile  !"'Ciini"ti\e  and  car  deH^Jflliii  m.  whuli  lille  lu-  re- 
l;iineil   nntil  the   thite   <ii  hi-   retirenniit    -cveial    \tar-   as.;". 

Is      1        .McKenna.     b.rni.r     i.re-ident     .'i'     the     Ma-ler     Tar 
HuiidtT-"    .\-->>ciati'>n.    and    nia-ur    >ar    hnilder    "i'    ilie    Dela- 
ware.   Lackawanna   iS;    \\  e-teni   ir..ni    .\iar.li.    1"()4.   Ii.   .^eiileni- 
ber.      1909.      died      on 
March    l/>  av    I'hvhfdel-; 
phia.      i'a..      tr«*nt      i.lie 
ilYect.-?     i>\    -I      siiirt'tcal 
<'I>eratt««n;  ■'     .Mr.       .Mc- 
kenna      \\:i-     Icirn     on 
.\.  .\einl.er    14.    iMiS.    at 
Scraiit-'n.    I'a..   and    he- 
y.in     radway  .  W'vrk     as       / 
an    a]  •prentice     I'li     the 
]  U-lavv  are.    J  .ackaw  anna 
v\;    W  r-ieru   in    1SS4.     I  u 
1S''I   III-  \\  a-  made  chiei 
drait-iitaii'    in     the     lar 
i!e)>artm*rit.  From 

IS' J    t,,    ls';»3    he    was 

•pianaLier  i'i  the  Hnflalo 
(  ar     Wheel    Cojnpany. 

.  .\iirr  that  he  returned 
t'.  railway  work  as 
cliiei'  air  Krake  jii-truct- 
•  •r  and  L"reman  ••!'  tlie 
car -hi-]. ^ 'if  the  Lacka- 
wanna .'It  S'-fanSim.  In  ISf.w  In-  wa-  ai.i'.'inii.l  -iiural  I'.re 
man  -ii'the  Hasteni  dm-i^n  at  l).i\er.  \.  .1.  wlu-n-  In- 
reinaiiiet!  inttil  l*'<tJ.  whi-n  he  wa-  api"'intid  general  i'.  .reman 
«i|  the  .*^crant.  .n  di\i-i-.ii.  The  ;'•  .Ih.winu  \eai  he  \\a-  made 
siiperintetident  m'  car  -h..p-.  and  in  .March.  !''(I4.  lie  was 
apjminted  master  ."r  Imihhr.  ir-.m  which  i  .-iiion  lie  re- 
-tirned  .MT  SepUtinlx  r  I.  I'H!';.  lue.ni-i-  ..i'  ilu-  ;:radnal  I'ailnre 
I'f.lii-  he.iith.  -Mr.  .\I.  Ivrnua'-  intire  railway  career  li.n!  heen 
with,  the  D.d'iware.  Lackawanna  .v  \\  e-t<rn  Tin.'  I'ir-t  act  -ii 
■imptirtanci'  alter  hi-  app'tintnunt  a-  ma-ur  car  hnilder  was 
t'l  dexeii.]!  the  ■  .ri;ani/ali.  >n  ami  ..perati'.n  <.|  the  lar,L;e  car 
.-li-'p-  at  Kev-er  \  alh  \  lie  wa-  iire-id>n'  ..i  ilie  Central 
i\a'lwa>  t'hdi  at  ihitfa'.-  in  I'tlS  l\.r  a  nnnd>er  ..i  _\tar-.  an.l 
tmiil  hi-  death,  he  w;.-  chairman  i.|  the  e.lncai  i.  .nal  c.mmit- 
tee  t'f  tln'  Uailr.  .a.I  Department  ..f  tin-  N'  .M  ('  \  Mr. 
aIcK.  rina"*  d<1it:l'.ti'ul  persMn.-dit> .  t'.ueiher  w)th  hi-  IpliIi  ideals 
an-'.  -:!r. -nif  chjiracler.  ina.di  f. .r  Inm  ;i  h.i-i  ..f  frimd-  h\  wh..ni 
Jit  wa?  held  in  the  hi-ihe-t  rei;;iril. 


R.    F.    McKennn. 


.\.\N  .\khuk. —  I'lan.^  are  heini.;  jierfected  fi'r  new  car  shops,  a 
4()-st;ill  engine  huuse,  machine,  p.-iinl  and  repair  shops  and  a 
smelting  plant,  which  will  c.-t  appr. .xiniately  $4(.XUMX)  with  the 
new  trackai^c  jinipn-ed.  at  (>«..->•■,   Mich. 

.\ti  lu.-d.v,  LorKKA  &  S.\M.\  Ik. — Jt  i-  reported  th.at  shops  and 
an  engine  In. use  will  he  hiiill  at    I'nehln.  C'A. 

B.MTiMdkK  &:  ()»ii(>.-  The  w..rk  . .n  the  .ueiicral  enlargement  ..f 
the  terminal  t.icilities,  at  (iarrctt,  hid.,  will  he^in  early  in  April. 
A  new  machine  sh.'p  will  he  hnilt  at  Mt  Tlaire.  .\Id.  A  new  en- 
L;ine  h.  .n-e  and  tnrnt.ihle  will  he  in.-,tal]e<l  at  <  .arrett.  Ind.,  and 
the  -]ii.])s  will  lie  enlari^id. 

l.'.\N.\iii.\N  I'.xciiic— Contracts  ha\e  heen  awar'led  tor  the  con- 
st nuti'm  "i'  eiisiine  honses  at  .^witt  t  nrrent.  ."^ask  ,  and  ;it  Uut- 
l.i..k.  kei:ni;i  .ind  \\  ilkie.  , 

(iiicACii.  I'.i  ki.i.xt.TiN  vS:  L)i;n(V.  -it  is  reported  lliat  a  new 
eiiyme  h.m-e  and  tiirntahle  will  he  on-trncted  at  Broken   Buw, 

\eh. 

|)|\\IK  v\.  Ri'i  ( iK  \M>K..  -  .\mii  .nncemeiit  ha-  heen  made  tli.'it 
thi-  c..m|ian\  will  spend  aliMut  .SL\()( )(.»,( KH»  within  the  next  tw.. 
\e.ir>  I'lir  hetterments  and  impriiveinent>,  which  will  include  tlu 
eiilariiement  ni  the   Denser.  Col.,   shops. 

Dri.rrii.  ."sc.nii  .^nnki-:  iV  -\rt. antic. — .\  new  timine  h"n-e  will 
he  huih  .It  ."^aiilt  .^tc.  .Marie.  .Mich. 

LkiK.  Keiiair  shops  will  he  huill  at  Randall,  Ohio,  dming  the 
ciiming  '<nmmer.  ■•      '      •.  '     * 

Ii.i.iNni-^  (..'kmkm..  It  is  rum.  .red  that  the  rep.iir  sIk>i)s  at 
.McC'.  md)  Cit>,  .Miss.,  and  \\  .iter  \alley  will  he  reni..vod  to 
jacks,  .n. 

IxN.xsA.-  CiTv,  .Mkxuo  &  Okif.nt. — The  Sweetwater,  lex.. 
.-h..p-  will  he  transt'erred  {a   San  .\ngelo. 

Lori,-\  II 1  i:  v*<:  Xa.siimi  i.K.- -.\ew  shops  will  he  con.strncted  at 
Winchester.    Ky.         '  •.  '■     ' 

l.\kK  .'sii.ikK  v\  .Mu  iiK.w  .^oi  TtiKkx.  — It  is  rei)orted  ihat  thi- 
ri.ad  will  hnild  repair  shojis  and  two  engine  Iiouses  which  will 
ha\e  ;i  c.'iji.icitv  of  I.t  l..c'Mnon\e-  at  .\ir  Line  Junction,  mar 
r..led. ..  Ohio. 

Mi--oiki.    K\\-\-    \-     li:\\s.~lt    i-    rep. .rted    that    soiiu    land 
h.i-   Uen   pnrih.i-e<l    f. t   a   new    eiiyiiie  house  anil   shops  at   San 
\nt"ni...   Te.x.  '      .      . 

.\'..ki-oi.k     iV     \\'i;.-TKKN.--  The     impr.  .\  ement-     to     the    erecting 
-h.;p  ;it    Ro.-iiioke.    \';i..   will    prohahly   he   carried   out  during  the, 
citiini;    -nmmer. 

.XoKTiiikN  l'\(iMi.  It  i-  rep..rii.|  that  the  ."^..nth  1  acoma  r^ - 
p.air  shi.p-  will  In'  nm.  .\ed  i..    \nl.urn.  \\  .i-h. 

I'l  .X  \-s  lA  \M  \  K  \ii  Ko  \ii.  -  l'I;m>  are  heinu:  pre[iared  for  an 
extension  |..  tin-  rep.iir   -hops  ;it   I'itcairn,   I'.a. 

Soiiiiikx  I'vtUK.  .\n  engine  hou-e  will  he  huilt  at  l!eat!- 
m..nt.   Tc\.      Il    i-   reported   tli.it    wrk   .'n   a   larye   car  shop   at 

()-We'.^.'.   <  Me.,   will    -....ii    he    -I.irted.  '.         '       '  ■■ 

I  oi  Ki'o  v\  (  )iiio  t'l.xikM.  Tw..  new  hnildin'.^s  will  he  huilt 
at  this  c.  .mjianv's   sh..p  ;it    l'.nc\ni-,  Olii",  at  a  c.-t  of  ?30,(XK). 

\'ikr,ixj\x  Raiiw.xn.  —  It  is  reiH.rted  that  additinns  will  he 
made  to  the  -h.ps  at  Princeton,  \V.  \'a.  Ten  stalls  will  be  added 
I.,  the  eiiuiiie  house:  a  l(K>-ft.  addition  will  he  made  to  tlic  ma- 
chine sh.'p  .iml  .1   12--t;ill   striiipim."   sli.'p  will  he  constructed. 

WHSTiikx  .M\ku.\xi>.-  A  new  machine  shop  will  he  erected  at 
Ilagerstown,  I'a.  A  .^)  stall  hrick  engine  h.>use  will  he  crecte*! 
at  Cumberland,  Md.,  and  Ilagerslowii, 
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Supply   Trade  Notes 


Si.u!l> -Jmiks  X:  L'"iniian>.  ('liic;ii;<  i.  li.ivi-  hocn  ivkkIc  exclusive 
.ij;tnts  in  Jlliiiois,  Ititliaiia,  lnua  ami  W'iso'iisin  i>jr  Hlco  liigli- 
.^ln'Ci!  .-l(.il.  niadc  liy  \  ickcrs  S"iis  &  .Maxim,  Shcrtielil,  F.ni». 

C  \V.  Rcinliardt,  h-r  tlic  \r.[-^\.  20  years  diict  <Ira1lsnian  of  t!ic 
l.ii}^iiiC{'rin;^  Xcus,  Xiu  ^nik,  has  resigned  hi>  iKisitiuii  ami 
..jii'iit-tl  a  i:<.-in.Tal  ilraUitiy  cilice  at  120  LilHity  >irnt,  Xcu    V<>rk. 

'  I"ri'iiorick  Mak-y,  KiriiKily  uilli  i!io  r.a!<luin  Locmntiw 
W'lirks,  I'liihulclpliia,  I'a.,  lias  l)ccii  made  sU])critUiiidciit  nf  tin 
ixy-acftykiie  dcpartmcut  of  the  Alexander  ,\lilLiirii  (Joiii|«tiiy, 
Kaltimorc,  Md. 

•  ,1110  l.aiKiii'^  ('"miiaiiy,  I.iiisinsi.  Midi.,  rcci-tuly  imrclia-vd  tlie 
riitiro  li<)i>t  Imil'liiiti  plant  "i"  tlu'  I'lntriier  &  (iagc  Coinpaivy,  Jack- 
-in,  Mich.,  and  in  ihi-  luiuix-  will  manufacture  the  'Wiiherinv 
iioJsts  in   Lansing. 

riiiliii  II.  Ryan  has  risi^iiKd  hi^  p■••^ilicln  in  the  nKchaiiic.d 
■  iep.irtment  'if  the  .\\\\  Vi>rk  l\inra!  iSL  ilnds'iu  Riwrt'i  enter 
ilie  railway  dt-partineni  "f  the  .Xnarii-an  Steam  (Jan;..;i:  &  Valvi 
Mannfafturim.;  ("iiuiiiany.  r.ost"n.  M;is>.     • 

Martin  I'rehn.  a->isiant  i-a>t<.rn  inanaiier  and  associate  e<rilt'r 
'■«f  tile  h'tiiliK'uy  r-  7;;;,c("ir/(/'.;^  A'cr/Vrc,  (.'hjcago,  lias  I'e>e-ii  niade 
sales  nianayer  of  the  Rr\>ilute  .\la>hiiio  Cunijjaiiy-,  Xtw  >'i4t-k. 
inaimfaelnrers   nf  IdnC   ]iriniiii.i;   in.u-liiiKry,   .    - 

Je^>e  I..'ini/.  \ieo-pre>i(lenl  >.<i  tlu'  (i'UKhvin  C:iT  L"oinp:in\.  Xe\\- 
■  V"rk.(lied  March  20.    Mr.  Lain/,  was  actively  cnt;titied  in  Inisinvs.'^ 
at  tlu-  time  ui  hi-  de.tlh  ant!  Ji;!s  I)een  omneftwl  witli  th<-  <.^<.'.Ml'- 
■;  win  t  iir  *  ' 'mpany  i"r  tile  last  lU  or  12  years. 

'  Willis  L.  Kilt\,  fiiniieriy  in  cliar;L;e  of  the  freijilit  car  ilraft^inu 
.  ilefiartmcnt   of.  the  liii^n    i'acinc  at  <  Vfnaha,  X.'e.iv,  lias  Ineii  M\< 
p'.!tntHt  nlechriinral  eimineer  and   a-^>i>t."int  .stn)erinteiHlent.  <.'f  the 
.\h).>re   Patent  Car  ConTpany.  St.  I'anl,  Minn.     ;  , 

The  I'.alflwin  l.iiC.imi.itive  Works  lias  filed  a  iT'tice  f"-"!'  the  pT''-- 
p'lsed  iiicorpiirati'MV  of  the  C'liicnuM  jtlant  nntUr  tUe  ]'enns.\K atria 
laws.     William  L.  .\nstin.  .Vlha  ]'..   l«ihnson,  Stmniel  .\t.  A'itnel.iin 
and  William   I'.urnhani  are  named  as  the  iilcorpor.'itoFs; 

C.  C.  (Mveiis,  in  tlie  Xew  V^rk  vales  oilioc  jvi  the  AVvsiin^li''lJ>t- 
Klectric  iS:  A'-'i'itifacttiriim  t'"mpan.\.  i'itt>ljtirt!li-  l.^'i.,'^^'*^'  -"'l'^''-"'''' 
chariiC  of  the  indti-tria!  and  imuir  <li\  i>iMnV  }iM>  l'C-en  iiiade  <lis- 
"rict  ni.anayer  ^f  the  \\\-r;titi,uli''nsc  c^'lllpany,  \Viih  ''Oive  in  IK-, 
troit.  Midi.   •.  "  '  ,_;   ;    ■•  •'. :     ■/■:V   .   '.';■■.:■'',-./ 1 

Th<'  rei.rtiani/atiMu  c-mniittec  >>\  the    \IIi-  t/h;i!mer>- CMnii)an\ .. 
Mihvankee.  Wis..  !ia>  liixeii  .uit  it.>  plaiw  .if  fc,'ri'.-ini/ati"n.     Ilie  , 
preferred  -.t.-ck   will  he  as-.e-.>ed  J»  per  cent.,  i-r  j:.V.2l(M)(H):.  the 
"onim..n    -t..ek.    Kt   per   edit.,   -r  Sl.^'S2.0t)<V  pn-vi-linsi;  «5,1*»2.0()<V 
workniL:  caiiital.      .  ■.-'        '       .  •-    -'::'■'    ';      ■''  '-  ,^V..:_  .  ^ 

('. Tnell   S.   llawley.   I'.rmer  jire-i-Ieiit  <;{  the  Gjnsolidated  Car 
llcaliiiij   Comp.-my.   .Alhany.    .\".    V..   has   been  ininlc  president   of 
•In.'   I.ac.nia  Car  Conipany.   I>MSti>n,   Mass.     Craiii-  C'dsiate,   Wil- 
liam   1..    I'ntnam.    llar-ld   .1.   C-did.Lir   aird  R.a.crt  T.  Tine,  2n<l.  : 
were  elected  t"  the  h-.ard  >'i  direot'irs.      ...'...     ,,  • 

The  intere-t  ..f  1"..  A.  Schnm;icher  in  tllellrms  "f  .'^chimiadHr' 
■i-  P.oye  and  Schttmacher.  li.iye  \  Kmme-.  manuiactnrers  oi  en- 
s:ine  lathes,  has  been  accpiired  hy^l".  \\ .  1\<>\X-,  Jr.,  and  W  .  1. 
Mmmes,  \vh..  lia\e  inc' irp' rate'i  as  t!ie  lioye  aK:  |-.mnies  .Madiine 
Toi.I  C.,nip:ni>.     The  i;eneral  uftice  i<  at  Cincinn;tti.  ()hi'>. 

W.  J).  Smith  and  i:hner  T.  Smith.  <4  the  Petir  Smith  He.iter 
Voinpanv,  Detr^at.  Midi.,  li.ive  purchased  the  I'.aker  lle.iter 
Company  of  .Vew  Y-ik  and  have  removed  it.s  offices  and  sh..p< 
to  8.S  Isabella  avenue.  Detroit,  Mieh..  where  the  bu^-ine-s  will  be 
"pcnited  in  ec.nnecti'Ui  with  the  Peter  Smith  Heater  t.'.-mi'.-in} . 

7 he  U.-S.  Metal  &  Mauuf.iotnrin.s;  Cnnipany.  Xew  York,  iias 
changed  the  name  ..f  its  one-piece  steel  ladder  for  box  cars,  cU"., 


from  "Intel  st.ite"  t"  ".'■■a  fet\ ."  Tins  rbanni'  was  made-  'ivvjiiji  to 
the  fact  tliat  after  ni.irketint;  a  l.tri;e  nnniber of  l.•ldder-'t^1t  C'Oii- 
jiany  foinid  that  tTie  name  was  simikir  t<«  that  «'*  »»  lad<l<r  nia«I<; 
by  ;ui«!ther  companv. 

Dr.  l*.  n.  (irnradMiii.  ehiei"  ehenvi.st  of'tlie  (ialena  Siun.'»l-^W 
Coinpan_\,?lranklin.  i'a..  will.  ■  n  .Xjiril  10.  IJ-,;  1-  'tfHl  13.  deliver 
a  series.  <I^  lectures  in  tin-  .i--.eiiibly  roxni uf  tlu-  IVnnaneiit. 
Manufacturers'  Exhibit  "f  Railway  Supplies  and  I-^<iuiptnent. 
is;irpen  bniMiny,  (hie.i^;".  .u  "The  l-ubricaii<>n  of  .Stvam 
Kniiines,"  dealing  partieul;irl\  with  thi-  use  <>f  hij;ii  dfgree  super 
.  he.'it  in  lueoni'itixe  iiractif'e. 

'1  he  Vnle.iii  i-jiiiiiu  i-rini;  .Sales  C'-nip.iny  ha'-  bevn  tiruani/eil 
.'iiid  iiie<irponited.  with  nflii-es  ni  the  Fisher  buildijiir.  «  iiieat'o.  aii<] 
3<)A  Inireh  stretl.  \<  w  N.-rk.  The  e<uiip;uiy  cnirot*  the  thi  ire 
lirnduet  .uHlwill  h.iiidle  all  ■~:iles  of  the  lJTinn;i  FiiKiiu-eriutf 
W'lrks  <f  (Imvtii".  .\lnmf.  rd  M*>ldinv:  Muchine  <"nip;in\  <if 
I'lainlield,  X.  J,,  .ind  (_>  M  .*<  t'.injmny  of.Xew  'i'.irk.  I'urtber 
jaci»iry  arram;euunt>  .ire  mider  w.iy  .-vjiil  the  Vulcan  aMni>auy 
will  ','wn  ai,id  nianuiaetiMe  a  nuuibor  of  raiUvay  spocjal  t'xitl^ 
and  eijuipinent  ior  tju  >b"|i  ,-ind  tnaintenanee  difwirttiK-nt-.  Hic 
•  pttieers  are  1 1.  K.  <i44iert,  pr<  >.idvMt.  ft>rmerly  \  iee-preMdeiu  •'{ 
the  J'.iida  iA'jnprniy  .and  1'.  \\ .  (itit>>,  secret.Tiry  aud.  trejivuier, 
ii'ivv  ((resldi  lit  <  if  I  ianiia  l-.ni:ineerinvf' W<  rk'-;  and  ff'rmvrty  pre-i- 
di.111  eif  liatt  s  Iriin  \\ 'irk».  I  .11.  AUnnfi'rd,  nnw  a  ice  i)r<  ■^ident 
;in<l  !icner;d  nianai;(-r  ff  i!n-  .VInmf<ir«r  ATi^ldinj^  MaelvinC-  C"onip;in\. 
will  cntimie  i(i  tlu-'-ame  i>'>>itj.iU  and  duties;  ;c>Uereto.l-'iro,  and 

William  ]>.  I ;aib.  \  iei -pre-iVleiit  nUd  seHUVtary xfihe  jfanna  J-'n- 
aineennsi    \\'..rk-.   will  e.  .mimie-  ill  lii.S  .presviit.  p-'iviti-  n  a\  itli  lb:it 

'C'lnipany.''  ■":.-:■>    ,  .■  '     .^  :l!  .";i;  -  '  ' ;; -"^   •■  .  "  '^      '■' 

,  T.;  R.  V\y  Ks.  sfcind  \  he- president  "f  the,  Detr'iJt  «Jraphitc 
Ciiftiiiaiiy.  Chicago.  \\a-  t-b-eted  ;i  "lirector  vif'  th»i  c.o)>tian\  at  its 
rerriit  .inniial  tneetinu.  .Mr.  \\  \K-«.  h;is  Iichu  c<iiiiu-4ti'd  x^lith  the 
MelPiit  (iraphite  ('. .nip.nn  -ime  iN*-!/.  when,  he  ent<'redvits  em- 
pl'^^i—tf-'Miie'^^'  '""'  ''■»-  heeii  -sv«;Cind  \'ice--i?resid.ent  since  l*-**)", 
lie  w.i-  iiiirn  in  I'riiire  Idward  c  itnity,  .( Mn.'irii/.,  Jannary  14, 
1S72,  .and  ."itteiided  .-in  l-jiu;li-h  public  scho'djr'im  1S7''  t"  l<S^^'. 
t: mil  tile  falV  of  Is'-tt  lie  wa-  enip]<iyed  in  varioifs  ciipacitiei  ir. 
the  cii.d  liu>ine:>s  and  lubaccii  busiiH-ss  at,:KichriJ<.nd.  V.a..  iwid 
durinti  the  next  year  w as.. private  secret.'iry-  teillie  pre-ident  '',t 
the  Lambert  l'h;trni.icy  <  •(.miiany  at  St.  I.ofiis.  Mh.  T-Voin  IS"**!. 
to  IS''M  lu'  w'a'-  a  -teni.'^r:)]iiu-r  in  tlie  iinrctiasiiit;  dejiartnn-in  i  .1 
■  thev  ,\iiieric;in,  Kefriuer.it.  r  Irair-it  Cmp.-aiy  .-it  St.  Lmn-.  mid 
-fr-niv  !><'*<)  1..  IS' i7.  ci-ntiactin!.:  freijilij  aireiit' "J  the  c-iinjiany  at 
Chicago,  whidi  p.-iti"n  lie  left  toTieC"nie  c-.maected  with  t'jv ' 
iMriiit  (ir-ajihile  t'-miiiany.  ._•  ;'  ".Ji'\      '',  -,. 

The  Rtieyrus  ('i.ni]iaiiy,  S"Uth;  AUlwaUkee,  \\  iv.  Ha-s  lakeii 
^■vef  the  mainafaciure  .  t  'the  AtVamic  type  ^h. i\,-!.  "iuvet'.'fiire 
bnili    by    the    .Ainxrican    Lds-i-mntive    cVinij«,'{hy.  .New    A'.rk.    ..md 

'  Htieler  H.iicenst,';  fr.ini  A.  W.  R.ibin.<on.  the  jiati  ntee.  it  is  the  ex- 
Ik-ctati'ir  nf  th:-  c>-nipany  bi  .cominnt  t-i  JmiUl  .all  oi  tin.'  si/vs 
]rre\ii'U>.ly  -Kuill.  and  ti-  t-M-ntually  ii.-ivv  a/C"nipU-ie  line  of  .At- 
h'Utie.  wire-rvpe  sh..\el>,  in  .idditinii  te*  a  oumpfetc  lin*  .af 
iVucyrus  ch;d>)-t\iie  >h.ivels.  'flic  R«cyni»i  company  has.  tran*- 
fcrre<l  the  tn  iiinfactnre  oi  X'ulcau  *h<ivelsirom  T".k-dej..  (»hit..  t^i  ; 
the  new  plknt  at  l-"v:m>\ine.  Ind.  Xnfman  1>.  Liverin-'re  \  C<.., 
San  l->anciM''>.  Aal.,  will  lian.Mo.  the  sU-'ant  slK.\ds.  wreckiiifj 
craiKs.  pile  4lri\ers  and  b.illast  pious  of  ihc  lincyrn-  ciniiany 
in  C;ihi..rnia.  and  thv  s.nnv  pr-idncts.  wiil>  the  additi.^n  <.f  draj^' 
line  e.\e7i\at'irs.  in  Xexada.  I'tah  and  .\riynna:  .Xrransement:; 
have  iKeii  made  with  the  ^■tlba  Cou-strvictiein  OimiKiny.  San  I-"ran- 

.  cisovl'd..  f"r  the  liandlini;  of  tlie  I'.ucyrns  dredges  ^n  the  I'a- 
cinc  coast  and  in  Alaska.  Smith  &  Wiji.yins.  Mexico  City.  Mox.. 
■  ire  agrtits  for  the  liucyrus  conipany  iiiMexic.i.  (leor^e  li. 
Ma.ssey,  i(ir  a  number  .if  years  in  charge  of  the  Xew  N'ork  .-thcc 
'if  the  conipany,  is  now  .it  S. .nth  Milwaukee  lUeparini;  for  an" 
ixtftisive  trip  abroad  in  the  iijtercst  of  the  conip;iny"s  f.ireiini 
busiitess.  ■  .;--"'■  ;: 
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Dust  Gu.ard. — The  Virginia  Equipment  Company,  Toledo, 
Ohio,  has  issued  a  folder  describing  the  advantages  of  its  journal 
box  dust  guard.  .  •    \    -  :     ■. ...    -  -    ,  :  ,.  \      r 

Derailers. — The  Hobart-Allfree  Company,  Chicago,  has  issued 
catalog  No.  113,  describing  and  illustrating  the  Smyth  and  the 
Freeland  derailers. 

Fire  E.xtinguisher. — The  Pyrene  Manufacturing  Company, 
New  York,  has  published  a  small  illustrated  folder  describing 
and  pointing  out  the  advantages  of  Pyrene  as  a  fire  extinguisher. 

Boiler  Tools. — The  J.  Faessler  Manufacturing  Company,  Mo- 
berly,  Mo.,  has  published  an  illustrated  folder  describing  the 
Faessler,  octagonal  section  expanders,  roller  expanders  and  flue 
cutting  machines. 

Valves  &  Fittings. — The  Crane  Company,  Chicago,  has  pub- 
lished a  special  railway  catalog,  No.  42-A,  illustrating  and 
briefly  describing  its  line  of  valves,  air-brake  fittings,  unions, 
union  fittings,  etc.     The  prices  are  included. 

Culverts. — The  Canton  Culvert  Company,  Canton,  Ohio,  has 
published  form  No.  26  on  its  Acme  Nestable  Corrugated  No-Co- 
Ro  metal  culverts.  It  is  illustrated  and  gives  descriptions  and 
calls  attention  Jo  the  advantages  of  these  culverts. 

Packing. — The  Detroit  Leather  Specialty  Company,  Detroit, 
Mich.,  makers  of  the  "Wear  Well"  leather  packing,  has  issued  a 
pamphlet  entitled  "Efficiency,"  which  tells  why  the  highest  qual- 
ity of  leather  packing  should  be  used  in  air  brake  work.  .... 

Oxygen  and  Hydrogen  Generators. — The  International  Oxy- 
gen Company,  New  York,  has  issued  a  16-page  pamphlet  de- 
scribing the  I.  O.  C.  system  for  producing  pure  oxygen  and  hydro- 
gen. These  gases  are  used  in  the  oxy-hydrogen  process  of  cut- 
ting and  welding.  ...•...?:-.     .    .-  -  ,  ..-•:.-  .•      ..*  -v 

Flexible  Trucks. — The  McConway  &  Torley  Company,  Pitts- 
burgh, Pa.,  has  issued  a  pamphlet  describing  and  illustrating  the 
Buhoup  flexible  truck.  The  design  of  the  truck  is  made  as  simple 
as  possible,  and  is  such  that  it  is  flexible  to  vertical  movements, 
but  rigid  to  any  twisting  or  angular  horizontal  movements. 

Southern  Railway. — The  land  and  industrial  department  of 
this  company  has  publisiicd  a  32-page,  illustrated  booklet  on  Ken- 
tucky, in  which  it  describes  the  physical  conditions,  the  climate, 
the  resources  and  the  products  of  this  state.  This  booklet  will 
be  found  very  useful  to  the  prospective  home-seeker  or  investor, 
as  it  includes  many  definite  facts  on  the  various  industries  in 
Kentucky.  .'^?-    ;^,..''':.i-';.'"V-J  '"■;  ''-'^.^  'v- ''■'■'/  >-:...■  "''  ■'•■■'  ■''■''■■ 

Locomotive  Stokers. — Clement  F.  Street,  Schenectady,  N.  Y., 
has  issued  publication  Xn.  6  on  tlie  Street  locomotive  stoker,  in 
which  eacli  function  of  this  stoker  is  clearly  and  concisely 
described.  Illustrations  are  given  of  each  separate  part,  and  also 
of  the  stoker  applied  to  locomotives.  Illustrations  and  the  prin- 
cipal dimensions  of  five  of  the  largest  locomotives  o"  which 
these  stokers  have  been  successfully  used  are  given. 

Valves. — The  Homestead  Valve  Manufacturing  Company, 
Pittsburgh,  Pa.,  has  issued  a  40-page  catalog  and  price  list  of  the 
Homestead  valves.  Straightway  valves  designed  for  pressures  of 
150  lbs.  per  sq.  in.  to  3,000  lbs.  per  sq.  in.;  three-way  valves  up 
to  1,500  lbs.  per  sq.  in.  capacity,  and  four-way  valves  up  to  600 
lbs.  per  sq.  in.  capacity  are  described  and  illustrated,  the  list  prices 
being  given  for  the  various  kinds  and  sizes. 

Tl^be  Corrosion. — The  National  Tube  Company,  Pittsburgh, 
Pa.,  has  published  bulletin  No.  4  containing  an  article  entitled 
Corrosion  of  Boiler  Tubes,  by  Rear  Admiral  John  D.  Ford, 
U.  S.  N.  This  is  an  abstract  of  an  article  from  the  Journal  of 
the  American  Society  of  Naval  Engineers  of  May,  1904.    The 


results  of  a  number  of  tests  are  described  and  illustrations  are 
included  of  tubes  after  they  have  been  submitted  to  various  tests. 

Texas  &  Pacific. — The  passenger  department  of  this  company 
has  published  the  first  number  of  its  quarterly  for  1912.  This 
issue  contains  about  100  pages,  is  fully  illustrated  and  gives  de- 
tailed information  on  the  productivity  and  fertility  of  the  terri- 
tory along  the  company's  lines.  Separate  discussions  are  devoted 
to  the  different  sections  of  the  country,  and  valuable  data  are 
given  on  the  numerous  opportunities  for  both  industrial  and  agri- 
cultural enterprises.  :  ..  ^^  ';••  ."•;:^/' :■;;•'  /■;'  . -^  ■■  ''^ 

Equipment  Insulation. — The  Union  Fibre  Company,  Winona, 
Minn.,  has  published  a  110-page  booklet  telling  of  the  evolution 
of  the  refrigerator  car  in  the  United  States,  tests  of  the  heat 
and  cold-resisting  properties  of  refrigerator  cars  and  some  data 
on  insulation  of  refrigerator  cars,  steel  passenger  cars,  etc.  A 
description  is  also  included  of  a  refrigerator  car  built  by  "the 
Union  company  to  show  its  ideas  of  insulation,  air  circulation, 
ventilation  and  drainage  for  such  equipment.  ..'.o  ;;..;;     •      -^.;' 

Axle  Car  Lighting. — The  United  States  Light  &  Heating 
Company,  New  York,  has  published  three  bulletins  on  the  Bliss 
system  of  axle  electric  car  lighting.  Bulletin  No.  207  is  illus- 
trated and  gives  detailed  descriptions  of  this  system.  Bulletin 
No.  105  describes  the  National  storage  batteries  for  electric  light- 
ing of  railway  cars,  which  are  used  in  connection  with  the  Bliss 
system  of  axle  car  lighting.  Bulletin  No.  208  A  is  devoted  to  a 
list  of  spare  parts  for  axle  car  lighting  equipments.  -  ,     . 

Brake  Shoes. — The  Allen  &  Morrison  Brake  Shoe  &  Manu- 
facturing Company,  Chicago,  has  issued  an  illustrated  catalog 
describing  the  advantages  of  the  Acme  steel-back,  locomotive- 
driver  brake  shoe.  The  principal  feature  is  the  tire  dressing 
obtained  by  hard  metal  inserts  triangular  in  form  and  presenting 
an  inclined  shearing  edge  across  the  face  of  the  shoe.  A  full 
report  of  tests  of  this  shoe  in  various  classes  of  service,  with 
illustrations  showing  the  comparative  tire  wear,  is  included  in 
the  catalog. 

Steam  Tables. — The  Wheeler  Condenser  &  Engineering  Com- 
pany, Carberet,  N.  J.,  has  issued  a  32-page  pamphlet  giving  steam 
tables  which  are  especially  convenient  for  condenser  work.  Three 
tables  give  the  properties  of  saturated  steam  from  a  29.8  in. 
vacuum  to  atmospheric  pressure;  from  32  deg.  F.  to  212  deg.  F., 
and  from  zero  pounds  (gage)  to  200  lbs.  (gage).  Information  is 
also  presented  concerning  the  use  of  the  mercury  barometer  and 
the  constant  to  be  used  for  temperature  and  other  corrections 
of  the  barometer. 

Turbine  Pumps. — The  Lea  Equipment  Company,  Wayne  Junc- 
tion, Philadelphia,  Pa.,  has  issued  Bulletin  K,  describing  its  high- 
duty  turbine  pumps.  The  construction  of  this  type  of  pump  is 
much  simpler  than  those  of  the  reciprocating  type,  and  it  has 
been  perfected  so  that  its  efficiency  and  reliability  is  established. 
They  may  be  driven  by  motor,  belt  or  the  steam  turbine,  and 
occupy  a  comparatively  small  space  per  unit  of  capacity.  A  de- 
scription of  the  design  and  materials  used  in  construction  i^also 
included  in  the  bulletin.     „  ..•         :     .•  •..-.•■  ••..-■;•.•..-  ,>:•.•- 


Nickel  Steel. — In  a  paper  on  the  heat  treatment  of  nickel 
steel,  written  by  W.  Campbell  and  H.  B.  Allen  and  read  before 
the  American  Society  for  Testing  Materials,  it  was  found  that 
a  steel  with  3.15  per  cent,  nickel,  0.27  per  cent,  carbon,  and  0.65 
per  cent,  manganese,  may  be  refined  by  heating  to  750  degs.  C, 
which  is  about  75  degs.  lower  than  for  an  ordinary  carbon  steel. 
Hardening  is  complete  when  quenched  from  this  temperature, 
but  higher  tensile  strength  was  obtained  by  quenching  around 
9(X)  degs.  C.  Overheating  becomes  marked  above  1,200  degs. 
Tempering  of  bars  quenched  in  water  or  oil  gives  very  uniform 
increase  in  ductility  and  decreases  in  strength,  the  change  varying 
very  uniformly  with  the  temperature  of  reheating,  till  at  650  degs. 
C.  the  properties  are  very  nearly  those  of  the  original  steel, 
having  a  slightly  lower  elastic  limit  and  greater  reduction  in  area. 
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M    M        d  ^^^  delightfully  informal  character  of  the 

\M    f     '  entertainment  features  at  the  Atlantic  City 

■  ^'  •'""*        conventions,  as  outlined  in  the  News  Sec- 

Conventions  tion,  will  undoubtedly  be  appreciateu  by  the 

railway  men  and  others  who  are  looking  forward  to  attending 
the  conventions.  With  the  substitution  of  the  informal,  but 
none  the  less  enjoyable,  features  in  place  of  the  very  formal 
affairs  of  previous  years,  it  is  hoped  that  more  of  the  members 
will  bring  their  wives  and  families  with  them.  The  way  in 
which  the  cost  of  the  entertainment  features  is  to  be  divided 
among  the  three  associations  will  obviate  any  possible  criticism 
as  to  the  railway  members  being  entertained  at  the  expense  of 
the  supply  men. 


y.  The  rapid  developments  in  the  safety  cam- 

■        -  paign  on  the  different  railways  during  the 

"  *  ^  past  few  months  have  created  a  widespread 

Competition  interest  in  this   subject,  and  we  hope  that 

our  readers  will  participate  freely  in  the  safety  competition  to 
close  June  1,  which  was  announced  in  our  April  issue.  A  most 
important  part  of  the  campaign  must  necessarily  be  to  induce 
the  employees  to  make  proper  use  of  the  safeguards  and  to  see 
that  they  are  maintained  in  good  condition  and  are  not  abused. 
.\  prize  of  $25  will  be  awarded  for  the  best  article  descriptive 
of  safety  devices  which  have  been  installed  in  railway  shops, 
engine  houses  or  repair  yards,  or  of  methods  which  may  be 
used  to  awaken  the  employees  to  a  full  realization  of  their  part 
in  the  safety  campaigns.  Articles  not  awarded  a  prize  but  ac- 
cepted for  publication  will  be  paid  for  at  our  regular  space 
rates.         ..    ,:.  v^...  *    •  .  ;   -  ..•.,-■■   ■    -.  :  •     v--;  .: 


Mounting     ;   . 
Air   Brake 
Hose 

nipple   by   machine. 


The    Railway   Age    Gazette    recently    drew  -'■.. 
attention    to    the    large    percentage    of    air  -■' 
brake  hose  that  fails,  due  to  the  puncture  .,', 
of    the    inner    tube    when    forcing    on    the  :,' 
The   statement   is   made  that   some   of   the    '^ 
roads  have  discontinued  the  use  of  machines  for  this  purpose  ;  ' 
and  are  having  the  work  done  by  hand.     A  number  of  air  oper- 
ated machines    for  mounting  air   hose   have   been   described    ii> 
the  Railway  Age  Gazette   Shop   Section   at  various  times   since 
the  shop  kink  competitions  were  inaugurated.     They  can  handle  .  ^ 
this   class  of  work   so  much   more   rapidly  than  it  can  be   done/ 
hy  hand  that  it  would  seem  advisable  to  make  a  special  effort-., 
to  perfect  such  of  the  devices  as  may  not  have  proved  satisfac-  .'; 
tory,  rather  than  to  discard  them  entirely.     The  problem  seems'' 
to  be  almost  entirely  one  of  keeping  the  hose  and  the  nipple  in' v 
proper   alinement   during   the   operation   and    this   ought   not   to  "^ 
prove  an  <!nsurmountable  difficjulty.    ..;".-.  ^v-    •.:;■-■'.'    '.  ;v  .",-%.    -': 


•  TTie  "     '^^^  itionth  of  May  will  open  the  season  for   ;  ,"; 

railway   mechanical   conventions.     The   Air  .  ;:;;V. 
,.,       Brake    Association    will    hold    its    annual 
-Season  meeting  at  Richmond,  Va.,  May  7-10,  and 

the  Master  Boiler  Makers'  Association  will  meet  at  Pittsburgh, 
Pa.,   May  14-17.     Two  other  conventions  of  associations  which 
are  closely  allied  to  the  mechanical  department  will  also  be  held-     '  ., 
during  the  month.     The  Railway  Storekeepers'  Association  will  .,-.■■ 
meet  at  Buffalo,  N.  Y.,  May  20-22,  and  the  International  Rail-  :"  - 
way   Fuel   Association   will   meet   in   Chicago,    May   22-25.      .\n-   -'•   •. 
nouncements   of  the  principal   subjects  which   will   be   discussed 
at  each  of  these  conventions  will  be  found  in  the  News  Section. 
Three    mechanical    department    associations    will    meet    during 
June,  all  of  them  at  Atlantic   City,   X.   J.     The  Association   of       .    ^ 
Railway   Electrical   Engineers  will  hold   its  semi-annual  meeting        V 
June  11;  the  Master  Car  Builders'  .Association  will  meet  June.    /'^ 
12-14.    and    the    American    Railway    Master    Mechanics'    Associa- 
tion,   June    17-19.      Two    conventions    will    be    held    in    Chicago  . 
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during  July;  the  American  Railway  Tool  Foremen's  Association 
will  meet  July  9-11,  and  the  International  Railway  General 
l-'oremen's  Association,  July  23-26.  Both  of  the  August  conven- 
tions will  also  be  held  in  Chicago.  The  International  Railroad 
Master  Blacksmiths'  Association  meets  on  August  15,  and  the 
Traveling  Engineers'  Association  later  in  the  montli.  Tlie  Mas- 
ter Car  &  Locomotive  Painters'  Association  will  hold  its  annual 
meeting  at  Denver,  Colo.,  September  10-13.  •  .    , 


•     .;.,.-    e»     1  F'^''  liigh  speed  suburban  service  with  com- 

. '     "    •     „  paratively   frequent   stops   the  dead   weight 

'■•,        "  "*"  *"  of  the  rolling  stock  becomes  an  important 

,  '    .  Cars  factor,  even  more  so  than  on  steam  oper- 

,..ated   trains   where   recent   experience   indicates  that   this   feature 

of  steel  passenger  car  design  will  iiave  to  be  given  more  serious 

'   ■   consideration.      On   an    electric    suburban    line   of   the   character 

.•       of   the    New    York,    Westchester   &    Boston,   the   provisions    for 

"safety  and  comfort  approach  those  of  steam   railway  operation. 

';:     and  the  cars  which  have  been  designed  for  this  service  include 

-features  of  construction   which,  possibly  in  a  somewhat  altered 

::    form,  are  wortliy  of  consideration  for  heavier  equipment.     Wlien 

1  j  :  a  70  ft.   car   seating  88  passengers,  and  of  the  evident  strength 

■;'  of  those  on  the  Westchester,  can  be  designed  to  weigh  something 

.'.  under  90,000  lbs.    (estimated  to  weigh  80,000  lbs.),  its  construc- 

;•    .  tion  is  worthy  of  careful  study.     The  so-called  "unit"  side  fram- 

.;  .^  ing   is   a   novelty,   and   of   course   is   largely   responsible   for   tlie 

.'':•  success  in  weight  saving.     While  these  pressed  shapes  might  be 

;•.  '^  somewhat  difficult  to  manufacture  and  handle    for  a  larger  car 

;.   ;  the  ideas  suggested  l)y  their  use  indicate  a  line  of  investigation 

•  .     which  might  result  in  a  considerable  saving  in  the  weight  of  some 

'.-of  our   present  exceptionally   heavy   steel   passenger  cars. 


„     .       ,,  Manv    lessons    may    be    learned    al)out  the 

.  '    Bn^ine  House  "  ,.  .  .         ,  ... 

,      ,  priijier    coiulition    of    a    loconiutivo    Icavuig 

^    ■-      ^"^  ^*"*P  the  shop  by  following  it  to  the  engine  liouse. 

••       Foremen  Engine    house    foremen    almost   universally 

severely,  and  in  many  cases  justly,  criticise  the  condition  of 
lociimotives  wiiich  they  receive  after  repairs  ha\  e  l)een  made  in 
the  shop.  This  is  generally,  of  course,  aimed  at  small  things, 
but  it  is  just  these  small  things  which  make  so  much  difference 
in  the  engine  house  and  wliich  the  shop  so  easily  overlooks.  On 
one  mad.  noted  for  the  efficiency  of  its  organization,  it  has  been 
found  advisable  to  fre(|uently  promote  engine  house  foremen 
of  consider:d)le  experience  to  the  shop  staff,  so  that  there  will 
always  be  one  or  two  thoroughly  experienced  engine  house  men 
among  the  shop  officers.  If  the  engine  house  foremen  have 
had  the  proper  amount  of  shop  training  previously,  as  should  al- 
w.iys  be  the  case,  they  come  back  to  the  shop  with  a  broader 
and  more  desirable  viewpoint  of  locomotive  repairs  and  the  out- 
put of  their  shops  will  probably  be  much  more  free  from 
criticism  from  the  engine  house  viewpoint.  Too  frequently  the 
shop  and  the  engine  house  do  not  work  in  harmony,  and  a  ju- 
dicious interchange  of  officers  of  the  two  departments  will  very 
largely  correct  a  trouble  which   in  some  cases  is  really  serious. 


BurIini!ton  '^'^^  ^^^  locomotives  of  the  2-10-2  type  re- 

■>  in  -.  T  centlv  delivered  to  the  Chicago.  Burlington 

.  •;•    2-10-2  Type  ..     A   ■  .        *i        u  i  i  t 

: . '  ^-    Qumcy    by    the    Bakhvni    Locomotive 

■„  ••    Locomotive  Works,    illustrated   elsewliere   in    this   issue. 

are  of  j/articular  intere-t  as  n;arl-.ii'g  the  contiiuicd  deveiopnient 

of  the  simple  iion   irticulatcd  type  permitted  by  the  use  of  high 

degree    superheated    steam.       These    locomotives    are    very    large 

and  in  fact  stem  to  practically  set  the  limit  of  weight  for  the 

non-articidated  engine  except  in  cases  where  wheel  loads  greater 

than  60.000  lbs.  per  axle  are  permitted.    They  are  designed  for  a 

service  which  many  people  c<.nsider  suited  to  the  articulated  type. 

and  their  performance  will  be  watched  with  much  interest.    There 


are  two  features  which  will  probably  be  questioned  in  the  minds 
of  many  motive  power  men  in  examining  this  design.  One  is 
the  effect  of  this  length  of  rigid  wheel  base  and  heavy  wheel 
loads,  not  on  the  main  tracks,  but  in  the  yards,  and  second,  the 
advisability  of  putting  this  amount  of  power  through  two  main 
crank  pins,  the  latter  being  not  so  much  on  account  of  the  direct 
pressure  on  the  pins  as  the  general  effect  of  the  necessarily  heavy 
rods  and  counterbalancing.  These  features  have  evidently  both 
been  fully  appreciated  by  the  designers,  and  steps  taken  to  prop- 
erly care  for  them,  but  it  will  take  actual  service  to  positively 
settle  the  question.  These  locomotives  are  so  large  as  to  prac-; 
tically  compel  the  use  of  an  automatic  stoker,  if  coal  is  to  be 
burned,  and  the  Barnum  type  of  underfeed  stoker  which  has  been 
developed  on  the  Burlington  has  been  applied.        '.•?;  ^"^  v. :' '   ,;    ' 


Writintf    for  ^"^  °^  ^'^^  advantages  of  writing  articles 

.  for  technical  papers  is  indicated  by  an  in- 

cident  which   took  place   recently.     In  our 
-'.;    Journals  March  issue,  page  123,  Lewis  D.  Freeman 

described  a  100-ton  hydraulic  press  which  could  be  utilized  for 
light  work  by  using  two  14-in.  auxiliary  air  cylinders  in  place 
of  the  hydraulic  cylinders.  A  reader,  noticing  that  the  air  pipes 
were  so  arranged  that  the  air  cylinders  received  air  at  the  top 
only,  and  were  therefore  apparently  used  for  pulling  down  or 
relieving  the  lower  dies,  suggested  that  Mr.  Freeman's  article 
was  incorrect.  We  wrote  to  Mr.  Freeman  and  here  is  his 
reply  :  -,  ,  .  .    .  . 

The  air  cylinders  of  tiic  100-ton  hydraulic  press  as  first  designed  were 
only  used,  as  you  stale,  to  relieve  the  dies,  hut  when  writing  the  article 
I  found  th<->.t  it  would  l)e  an  advantage  to  us-e  the  air  independently  for  light 
work  and  to  that  end  I  am  going  to  have  the  press  so  altered.  However, 
I  neglected  to  state  in  the  article  that  air  should  be  used  on  the  top  end 
of  the  cylinders  to  pull  down  the  lower  die,  as  the  hydraulic  pistons  are 
packed  so  tight  that  the  weight  of  the  lower  die  is  not  always  sufficient  to 
lower   the   die. 

In  preparing  an  article  for  publication  and  explaining  why  cer- 
tain things  are  done,  or  just  how  an  operation  is  performed, 
weaknesses  in  the  design  are  often  developed,  or  possible  im-.. 
provements  arc  suggested.  The  weakness  of  an  argument  often 
becomes  apparent  when  the  attempt  is  made  to  reduce  it  to 
writing.  For  these  reasons  the  practice  of  writing  for  the 
technical  papers  develops  and  broadens  a  man  in  a  way  tliat 
it  would  be  difficult  to  do  ctherwise.  •  ..  .  . 


SuDcrheaters  ^^  '^^^  lieen  quite  generally  considered  that 

_    .    ,  switching    engines    do    not    present   an    op- 

en switch  »      •.       X    w  •  ..1  1 

portumty  of  obtainirg  any  economy  through 

engines  jj^p  medium  of  superheated  steam,  but  ac- 

tual experience  has  shown  that  quite  the  contrary  is  the  case. 
On  one  road  two  switching  locomotives  were  equipped  with 
Schmidt  superheaters  and  jiut  in  service  at  a  passenger  terminal. 
I  lie  results  have  been  a  most  pleasing  surprise.  The  saving  ob- 
tained in  coal  and  water  on  a  percentage  basis  is  considerably 
greater  than  in  the  case  of  the  road  engines,  and  the  power  and 
quick  response  of  the  locomotive  has  been  noticeably  improved. 
'I  here  is  also  a  considerable  reduction  in  the  smoke.  It  is  some- 
what difficult  to  explain  the  reason  for  these  results,  but  it  ap- 
pears probable  that  bccau.se  of  tlie  large  proportion  of  time  in 
which  a  switch  en^^ine  is  shut  off.  the  cylinders  cool  down  to  so 
low  a  degree  that  the  condensation  of  the  saturated  steam  is  very 
large.  The  amount  of  water  frequently  thrown  from  the  stack 
is  striking  evidence  of  this.  There  is  also  considerable  water 
drawn  over  through  the  dry  pipe  in  many  instances.  The  super- 
heated steam  largely  overcomes  this  while,  at  the  same  time,  the 
locomotives  do  not  operate  a  sufficient  distance  to  cause  the  loss 
which  the  full  stroke  would  normally  give  with  superheated 
steam.  The  throttle  is  not  generally  closed  long  enough  at  anv 
one  time  to  permit  the  superheater  pipes  to  cool  down  enough 
to  cause  condensation  in  them,  and  while  the  temperature  of  the 
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steam  at  the  cylinder  is  probably  not  as  large  as  would  be  ob- 
tained after  continuous  service,  it  is  still  superheated  sufficiently 
to,  at  least,  greatly  reduce  the  condensation  loss.  Whatever  the 
explanation  may  be,  the  fact  remains  that  a  decided  saving  is  ob- 
tained on  these  locomotives,  not  only  in  coal  and  water  directly, 
but  in  the  time  lost  in  going  after  fresh  supplies  and  by  the  more 
lively  work  performed.  After  looking  carefully  into  the  subject 
one  large  switching  company  has  recently  ordered  superheaters 
for  fifteen  engines  now  being  built       "   1   ;   ''       -^ 


Eniiine  ^'^^    engine    house    is    usually   the    critical 

i     ..,,  point  in  the  operation  of  a  division,  and  as 

,;     ■  suggested    by    Mr.    Cordeal,    in    an    article 

Problems  elsewhere  in  this  issue,  it  is  more  in  need 

of  systematic  and  effective  organization  than  almost  any  other 
department.  The  wide  variation  in  the  size  of  engine  houses 
and  the  conditions,  even  on  one  division,  are  such  that  it 
is  difficult  to  outline  an  ideal  scheme  of  organization  which  can 
be  applied  to  all  of  them,  and  yet  it  must  be  admitted,  after  read- 
ing Mr.  Cordeal's  article,  tiiat  he  has  been  most  successful  in 
outlining  an  organization  of  this  sort,  which,  in  its  general  prin- 
ciples, may  l)e  universally  applied.  The  troul)le  with  many  en- 
gine house  organizations  is  that  they  are  "one  man"  affairs  and 
the  foreman  has  to  carry  too  much  of  the  detail  and  wear  out 
entirely  too  much  shoe  leather.  With  the  organization  suggested, 
and  the  records  which  are  proposed,  the  foreman  is  enabled  to 
take  a  broad  view  of  the  situation  and  direct  his  forces  to  the 
best  possible  advantage.  Moreover,  he  will  always  be  in  a  posi- 
tion to  quickly  and  accurately  advise  his  superiors  as  to  the  exact 
condition  of  the  motive  power  and  when  it  will  bo  ready  for 
service.  The  article  on  Engine  House  Organization  in  this 
issue,  is  the  lirst  of  a  series  of  three  articles  by  the  same  au- 
thor on  engine  house  pr(i])lems. '  The  second  article  on  iJigine 
House  Reports  and  Records  will  make  defmite  recommendations 
as  to  exactly  what  records  and  reports  should  be  kept  to  get  the 
most  efficient  results.  The  third  article  will  cover  engine  house 
facilities,  taking  up  the  question  of  the  proper  equipment  for 
engine  houses  of  various  sizes.  For  instance  traveling  cranes, 
drop  pits,  jacks,  machine  equipment,  tool  rooms  and  special  tools, 
boiler  washing  systems,  and  other  small  items  will  be  considered, 
the  present  or  absence  of  which  influences  the  ec<:ncniic  handling 
of  engine  houses  to  a  greater  or  less  extent.  ': '  1 


"^   Poor 
Box  Car 
Construction 


The  Raihi'ay  Age  Gazette  is  publishing  a 
series  of  articles  on  defective  box  cars  and 
damaged  freight,  which  promises  to  bring 
ai)Out    important    practical    results    in    im- 


proving ljt).\  car  construction.  Proliably  as  much  as  $10,000,000 
a  year  is  paid  out  by  the  railways  of  this  country  in  settling 
freight  claims  for  damage  caused  by  defective  equipment.  .\ 
very  largo  proportion  of  this  is  due  to  door  fixtures  which  per- 
mit tlie  cars  to  be  pilfered  from  without  breaking  the  .seal,  to 
poorly  constructed  sides  and  ends  which  permit  grain  and  sim- 
ilar products  to  leak  out,  to  side  doors  and  roofs  which  allow 
moisture,  dirt  and  cinders  to  enter  and  damage  the  freight,  and 
to  weak  ends  which  allow  the  loads  to  shift  and  damage  both 
the  lading  and  tlic  car.  L.  H.  Turner,  superintendont  of  motive 
power  of  the  Pittsburgh  &  Lake  Erie,  in  a  letter  to  the  Ruihaiiy 
Age  Gazette,  said :  "Our  company  pays  out  a  larso  amount 
annually  for  loss  and  damage  to  freight,  and  I  am  free  tii  say 
that  95  per  cent,  of  the  damage  might  he  avoided  by  better  lo.id- 
ing  of  the  freight  in  the  cars,  more  careful  handling  <  f  the  cars 
by  the  trainmen  and  better  constructed  cars,  which  will  not 
leak  at  the  doors  or  the  roof."  That  this  condition  exists  is 
undoubtedly  due  to  the  fact  that  those  in  charge  of  dr.iwing 
up  the  specifications  for  and  purchasing  the  cars  i\o  not  under- 
stand the  seriousness  of  the  situation.  The  detects  are  heincr 
described   in   detail   in  the  Gazette,  and   remedies   are   suggested 


in  each  case.  Because  of  the  interchangeability  of  the  freight 
cars  the  recommendation  is  also  made  that  the  American  Rail- 
way Association  form  a  bureau  whose  duty  it  shall  be  to  pass 
on  new  cars  which  are  built,  or  on  all  cars  which  receive  heavy 
repairs,  and  see  that  they  are  properly  constructed  from  the 
standpoint  of  damage  to  the  freight.  "  ;•  /   =    '••  f^- r' •%'    •. 


I  ^-      r^    .       On  most  roads  the  locomotive  maintenance 

Locomotive  Costs 

costs  are  based  on  locomotive  mileage,  and 
■v  on  a  Ton-Mile  -^^  j^  ^^  ^j^^  direct  interest  of  the  master 
Basis  :.  -  .  mechanic,  as  well  as  other  motive  power 
oflRcers,  to  have  the  tonnage  per  train  at  a  minimum,  and  thus 
be  able  to  present  better  unit  cost  figures.  The  division  super- 
intendent, on  the  contrary,  is  interested  in  obtaining  a  maximum 
1(  linage,  and  thus  two  of  the  most  important  officers  on  a  rail- 
way are  working  at  cross  purposes  when  there  should  be  the 
greatest  possible  co-operation  in  their  efforts.  When  on  the 
engine  mile  basis,  the  master  mechanic  naturally  makes  every'' 
effort  to  have  the  tonnage  rating  of  a  locomotive  reduced  after 
it  has  made  a  reasonable  mileage.  Furthermore,  the  tendency 
will  be  to  keep  the  locomotives  out  of  the  shop  just  as  long 
as  possible  and  to  do  as  little  work  as  possible  on  them  at 
the  engine  house,  attempting  to  force  the  superintendent  to 
continue  to  operate  them  at  reduced  tonnage.  This  is  not  the 
best  method  for  the  railway,  and  the  motive  power  officers  should 
not  be  tempted  to  direct  their  efforts  in  this  direction  by  a 
method  of  accounting.  If.  on  the  other  hand,  the  cost  of 
locomotive  repairs  is  placed  on  the  basis  of  ton-miles,  the  master  •- 
mechanic  and  superintendent  are  working  for  the  same  ends,  and 
the  tendency  will  be  for  the  master  mechanic  and  all  other  mo- 
tive power  officers  to  direct  their  efforts  toward  keeping  every 
locomotive  on  the  road  in  100  per  cent,  condition  just  as  long 
as  possible  and  to  take  it  into  the  shop  just  as  soon  as  it  proves 
impracticable  for  the  engine  house  to  further  maintain  it  at 
full  hauling  capacity.  The  master  mechanic  imniediately  be- 
comes vitally  interested  in  the  ton-miles  handled  per  hour  on 
his  division,  and  will  use  all  the  influence  possible  to  see  that  full 
tonnage  trains  arc  operated  at  the  highest  practicable  speed, 
anil  this  of  course  produces  the  best  net  results  for  the  com-., 
pany.  The  ton-mile  costs  also  permit  of  very  accurate  infor- 
mation as  to  whether  money  should  he  put  into  new  locomotives 
or  into  new  shops  to  best  increase  the  strength  of  the  depart-." 
ment.       ;"  -  :  >;-.-v\  \     .  .  ■  ■  ' '  :---r'--^'.r:::'.^--:--      V  ^^:■"■^■■J..^,. -•■-■',.•.,  , 


The    average    railway    mechanical    ^epart- 
Convention  ment   association    could   make   its   work   far 

Suggestions  more  effective   if   the   officers  had   a  better 

understanding  of  their  duties  and  spent 
more  time  in  preparation  for  the  conventions.  The  following 
suggestions,  which  are  based  on  an  observation  of  six  of  these 
conventions  last  year,  may  not  be  amiss.  In  some  instances 
the  president,  and  even  the  secretary  of  the  association,  ar- 
rived on  the  ground  only  a  few  hours  before  the  convention 
was  opened  and  the  work  of  getting  things  into  shdpe  for  the 
opening  was  left  largely  and  almost  entirely  in  the  hands  of 
the  supply  association.  The  officers  seemed  to  have  no  clear 
idea  when  the  convention  was  opened  as  to  just  how  the  meet- 
ings should  be  conducted,  or  what  was  to  be  accomplished,  and 
an  air  of  uncertainty  hung  over  the  first  sessions  of  several 
o\  the  oonveiitioiis. 

I'he  officers  should  be  on  hand  a  day  or  two  before  the  con-i.-: 
volition  opens,  and  every  move,  not  only  for  the  opening  ses-' 
sion.  but  fi^r  the  entire  convention,  should  be  carefully  planned. 
Mtireover.  every  association  should  start  all  of  its  meetings  on 
tlie  advertised  time.  It  is  pathetic  to  watch  the  officers  hang 
around  waiting  for  people  to  come  into  the  convention  hall 
when,  if  they  actually  got  up  on  the  platform  and  started  the 
proooodings.  the  niembors  would  be  only  too  glad  to  come  in 


■.^•. '■>:;.■■'  V 


!,^i.  ■  -t  ■ ; 


220 


:>  AMERICAN     ENGINEER.   ^^-^^^  ^:^^>{.^  ••;'>:::    ;-^V^       86,  No.  5. 


and  take  their  places.  A  little  more  decision  and  push  on  the 
part  of  the  presiding  officers  would  make  some  of  the  conven- 
tions from  25  to  100  per  cent,  more  effective  than  they  are 
now.  The  president  has  an  entire  year  in  which  to  prepare 
himself,  and  yet  it  is  not  unusual  to  find  men  holding  this  posi- 
tion who  do  not  understand  even  the  rudiments  of  parliamentary 
law.  They  are  lost  when  it  comes  to  stating  or  putting  motions, 
and  in  spite  of  the  fact  that  they  are  accustomed  when  working 
in  the  shop  to  make  themselves  heard  above  the  noise  of  the 
machinery  and  pneumatic  riveters,  they  seem  to  be  afraid  of 
their  voices  in  the  convention  hall ;  in  some  cases  it  is  difficult 
for  even  those  in  the  front  rows  to  understand  what  they  are 
driving  at.  It  is  no  easy  matter  oftentimes  to  conduct  and 
direct  the  work  of  a  convention,  and  those  who  arc  chosen  for 
this  work  should  realize  that  considerable  study  and  preparation 
are  necessary  on  their  part  in  order  to  be  able  to  perform  their 
duties  satisfactorily.        j    ■.-    .'•":^/:■;.  :•...■   v  L/''     ■■■      v!.; 

Another  common  abuse  is  that  of  having  the  committee  re- 
ports read  by  the  secretary  or  one  of  the  officers,  who  has  not 
had  or  has  not  taken  time  to  look  them  over  previously.  Last 
year  in  several  instances  the  whole  import  and  value  of  reports 
was  lost  because  the  men  who  wrote  them,  and  who  were  pres- 
ent at  the  meetings,  would  not  or  were  not  allowed  to  present 
them.  The  officers  who  were  asked  to  read  them  could  not 
read  the  writing  freely,  or  it  was  expressed  in  terms  which 
were  foreign  to  them,  and  the  effect  of  the  reading  was  dis- 
couraging and  practically  spoiled  the  entire  value  and  useful- 
ness of  the  report.  Committee  chairmen  should  be  notified 
that  they  are  expected  to  present  the  reports,  or  if  for  any 
reason  they  cannot  do  so,  it  is  up  to  them  to  have  one  of  their 
committee  members,  who  is  properly  qualified,  do  it  for  them. 
If  no  member  of  the  committee  can  be  present,  or  if  an  in- 
dividual paper  is  prepared  whose  author  cannot  attend  the 
convention,  it  should  be  forwarded  to  the  officers  of  the  associa- 
tion in  plenty  of  time  so  that  the  one  who  is  selected  to  read 
it  can  study  it  over  carefully  and  be  in  a  positi(  n  to  read  it 
freely  and  intelligently. 

In  providing  for  the  use  of  a  hall  or  room  in  which  to  hold 
the  convention,  arrangements  should  be  made  so  that  all  noise 
which  may  interfere  with  the  proceedings  will  be  eliminated 
while  the  meetings  are  in  progress.  Very  few  halls  are  satis- 
factory for  the  holding  of  railway  conventions,  and  in  some 
cases  where  satisfactory  ones  are  provided  the  exhibitors  or 
hotel  attendants  are  not  properly  impressed  with  the  idea  that 
they  must  not  under  any  circumstances  make  noises  which  will 
disturb  the  meeting.  Last  year  at  three  of  the  conventions  the 
exhibitors  were  responsible  for  creating  noises  and  disturbances 
which  seriously  interfered  with  the  progress  of  the  meetings. 


NEW     BOOKS 


The  Mechanical  World  Pocket  Diary  and  Year  Book  for  1913.  Kmmott  & 
Co.,  Manchester,  England.  Cloth,  4  in.  x  6  in.,  263  pages.  Price, 
12  cents. 
The  twenty-fifth  annual  edition  of  this  publication  appears 
promptly,  and  with  some  improvement  over  previous  issues. 
The  section  on  steam  turbines  has  been  rewritten  and  extended 
considerably,  with  new  illustrations.  There  are  new  sections 
dealing  with  roller  bearings,  helical  springs  and  milling  cutters, 
and  a  number  of  new  tables.  The  book  is  more  fully  illustrated 
than  formerly,  and  the  whole  work  has  been  subject  to  a  thor- 
ough revision. 

Addresses    to    Engineering    Students.      Edited    by    Wadell     &    Harrington, 
consulting    engineers.      480    pages,    6    in.    x    91/2    in.      Bound    in    cloth. 
...      Published   by   Wadell   &    Harrington,    Kansas   City,    Mo.      Price   $1. 

It  is  not  infrequent  that  some  of  ^he  very  best  thoughts  and 
expressions  of  our  foremost  engineers  and  professors  are  con- 
tained in  addresses  delivered  to  student  associations  or  classes. 
Even  when  such  addresses  are  published  they  are  usually  given 


such  restricted  circulation  that  their  possible  value  is  greatly 
reduced.  Recognizing  the  importance  of  many  of  these  ad- 
dresses, Wadell  &  Harrington,  consulting  engineers,  Kansas 
City,  Mo.,  have  collected  material  of  this  kind,  so  far  as  it  was 
available,  and  have  compiled  it  into  a  single  volume.  This  has 
been  done  without  thought  of  any  pecuniary  reward,  and  the 
book  is  being  issued  at  cost  price.  Many  of  the  addresses  given 
are  prefaced  with  editorial  notes,  telling  who  the  writer  was 
and  for  what  special  purpose  the  address  was  prepared.  While 
this  collection  is  intended  largely  for  engineering  students,  par- 
ticularly freshmen,  it  will  also  be  found  of  interest  to  engineers 
in  general,  particularly  those  interested  in  educational  work. 


Proceedings  of  the  Nineteenth  Annual  Comcntion  of  thr  International 
Blacksmiths'  Assocition,  held  at  Toledo,  Ohio,  August  15-17,  1911. 
242  pages.  Cloth.  Hlustrated.  Published  by  the  association,  A.  L. 
Woodworth,  secretary,  Lima,  Ohio.     Price,  $1. 

The  work  of  this  association  steadily  improves  in  its  quality 
and  scope.  Reports  of  the  committees,  while  generally  brief, 
were  supplemented  by  excellent  contributions  from  various  mem- 
bers, and  by  the  clearing  up  of  debatable  points  during  the 
discussion.  The  volume  contains  papers  and  reports  on  the  fol- 
lowing subjects:  Drop  forgings :  frogs  and  crossings;  special 
welding  and  threading  steel ;  oxy-acetylene  welding ;  tools  and 
formers ;  properties  of  iron  and  steel  in  connection  with  their 
chemical  compi  sition ;  piece  work;  effect  of  heat  and  working 
on  metals;  the  foreman  and  his  men;  flue  welding;  frame  mak- 
ing and  repairing;  case  hardening;  spring  making  and  repairs, 
;m<l  high  speed  steel.  The  proceedings  also  contain  a  list  of 
members  and  the  membership  of  the  various  committees  which 
will  report  at  the  next  convention. 


Accident  Pretention  and  Relief.  Cy  Ferd.  C.  Schwedtman  and  James  A. 
Emery.  481  pages,  6  in.  x  9  in.,  illustrated.  Bound  in  half  leather. 
Published  by  the  National  Association  of  Manufacturers,  30  Church 
street.  New  York. 

The  authors  of  this  work  were  sent  abroad  by  the  National  As- 
sociation of  Manufacturers  to  .study  and  report  on  the  prevailing 
systems  for  the  compensation  tor  and  prevention  of  accidents 
in  various  foreign  countries.  They  visited  England,  France, 
Germany,  Austria,  Hungary,  Belgium,  Switzerland  and  Italy, 
and  at  each  place  were  given  the  fullest  opportunity  of  making 
their  investigation  complete.  The  report  deals  especially  with 
the  systems  in  use  in  England  and  German}-,  which  were  found 
to  be  the  most  advanced,  and  covers  legislation,  insurance, 
safety  museums  and  societies,  statistics,  employers'  liability,  etc. 
Colored  plates  and  charts  are  used  very  freely  and  the  whole 
work  of  the  authors  and  the  associated  committee  is  boiled  down 
into  very  positive,  clear-cut  recommendations  for  action  in  this 
country.  This  book  is  beyond  doul)t  the  most  business  like  and 
real  practical   publication  available  on  this  subject. 


Pre-ention     of    Railroad    Accidents.  By    Geo.     Bradshaw.       Published    by 

Norman    W.    Henley    Publishing  Company,     132    Nassau    street.    New 

York.      Bound    in    paper,    A'/i    in.  x    6,'2    in.      173    pages.      Hlustrated. 
Price,   .SO  cents. 

Possibly  influenced  by  the  activities  of  the  Industrial  Safety  As- 
sociation there  seems  to  have  been  a  recent  revival  of  organized 
effort  to  prevent  persf)nal  accidents  in  all  departments  of  rail- 
ways. Some  nf  the  companies  are  going  to  the  extent  of  em- 
ployirg  specialists  in  this  line,  whose  efforts  are  producing  most 
gratifying  results.  The  author  of  this  work,  Mr.  Bradshaw,  has 
been  employed  on  the  New  York  Central  &  Hudson  River  for 
this  purpose,  and  for  a  number  of  years  has  been  constantly 
engaged  in  a  study  of  railway  accidents.  The  human  element 
is  the  most  important  factor  of  the  subject  and  he  has  therefore 
found  it  necessary  to  accomplish  his  results  largely  by  the  use 
of  lectures  and  pamphlets.  This  book  is  composed  principally 
of  material  prepared  for  this  purpose,  and  is  very  thoroughly 
illustrated.  In  it  are  discussed  accidents  in  all  the  different  de- 
partments of  a  railway ;  the  section  devoted  to  shops  is  by  no 
means  the  least  important.  ,,     .....,-.  ..  -.  ■  ..••. 


Engine  House  Organization  and  Operation 

y/::^^<-^'l''-i-^:''^'^'''-%-     An  Ideal,  Practical  and  Simple  Form  of  Organization  Is  Out-  ^"^.^^^'^•^^^■:     -^  v^ 
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It  is  doubtful  whether  there  is  any  one  department  on  a  rail- 
way which,  while  lending  itself  readily  to  effective  organization 
and  the  production  of  satisfactory  results  by  reason  of  system- 
atic organization,  is  so  greatly  handicapped  by  its  absence  as  the 
engine  house.  By  reason  of  the  complexity  of  the  work  to  be 
handled  and  the  importance  of  its  being  performed  with  the 
greatest  possible  expedition  the  necessity  for  an  efficient,  com- 
prehensive, flexible  organization  is  greater  than  in  other  depart- 
ments. The  efficiency  of  the  engine  house  depends  on  its  ability 
to  handle  and  repair  power  in  the  least  possible  time  consistent 
with  the  maximum  quality  of  locomotive  performance,  and  at 
the  minimum  expense.  Engine  house  efficiency  may  be  computed 
from  the  performance  of  locomotives  handled  on  the  basis  of 
five  definite  items:  (1)  Cost  of  repairs;  (2),  cost  of  handling; 
(3),  mileage  between  failures;  (4),  mileage  between  shoppings;., 
(S),  time  of  detention.  v 

Only  after  the  determination  of  the  efficiency  of  each  of  these 
items  can  an  equitable  conclusion  be  reached  as  to  the  effective- 
ness of  the  organization.  Low  costs  represent  efficiency  only  in 
so  far  as  they  are  correlated  with  a  high  standard  of  performance 
and  low  average  time  of  detention. 

High  efficiency  of  performance  as  represented  by  large  mile* 
age  between  failures  and  between  shoppings  is  the  end  chiefly 
to  be  desired,  but  there  is  no  reason  why  such  results  should  not 
be  accomplished  in  conjunction  with  reasonable  costs.  The  ends, 
therefore,  which  the  engine  liouse  organization  is  expected  to  at- 
tain, are  minimum  costs  of  handling  and  repairs,  elimination  of 
engine  failures,  prolongation  of  periods  between  necessary  shop- 
pings, and  minimization  of  time  out  of  service  due  to  repairs  and 
handling.  In  order  to  accomplish  these  ends  all  movements  of 
the  locomotive  from  the  time  of  its  arrival  at  the  engine  house 
tracks  until  the  time  of  its  departure  must  be  the  subject  of  the 
most  careful  supervision.  .^.,.^  j.;- :.:;/:.  *--!vf= ; ;  .,•,:•--    :,-:)j,^,:-' 

It  is  to  be  feared  that  as  a  general  rule  the  organization  of 
engine  house  forces  is  of  a  very  primitive  form.  The  engine 
house  foreman  is  often  burdened  with  too  much  detail  work 
to  enable  him  to  perfect  and  supervise  a  suitable  organization, 
the  result  being  an  overworked  man  in  charge  of  an  inefficient 
force  with  a  resultant  poor  locomotive  performance  and  high 
cost.  Again,  the  supervising  force  may  be  too  large,  giving  each 
member  an  insufficient  amount  of  work.  Such  a  case  will  also 
result  in  inefficiency,  owing  to  the  high  cost  of  supervision  and 
general  bad  results  emulating  from  the  conflicting  instructions 
which  are  l)ound  to  obtain  in  organizations  where  authority  is 
divided  between  too  many  individuals. 

There  are  four  distinct  classes  of  .work  in  connection  with  the 
handling  of  locomotives :  handling,  machinery  repairs,  boiler  re- 
pairs, and  cleaning,  and  any  organization  to  be  effective  should 
recognize  these  distinctions.  The  form  of  organization  which 
is  shown  on  the  accompanying  diagram  should  produce  the  high- 
est possible  efficiency. 

To  produce  the  best  results  the  master  mechanic  should  in 
no  way  interfere  with  the  engine  house  foreman  as  far  as  the 
actual  supervision  of  the  department  is  concerned.  All  instruc- 
tions which  he  may  see  fit  to  issue,  all  criticisms  or  suggestions 
which  it  is  necessary  or  expedient  to  make,  should  be  com- 
municated directly  to  the  engine  house  foreman,  and  never  to 
assistant  foremen  or  individual  workmen.  In  this  way  only  can 
the  most  effective  organization  be  perfected  and  maintained. . 


Every  time  that  a  master  mechanic  or  higher  officer  takes  upon 
himself  the  duty  of  supervising  details  in  an  engine  house  he 
weakens  his  organization ;  he  reduces  the  respect  in  which  the 
authority  of  the  foreman  is  held  by  his  subordinates ;  he  pro- 
duces a  complication  in  the  handling  of  the  work  by  creating 
a  certain  amount  of  uncertainty  as  to  who  is  responsible  for 
Jesuits,  and  in  addition  he  wastes  valuable  time  which  should  be 
spent  in  a  study  of  division  conditions  as  a  whole.     ■•''..■■:,  >:. 


Master  Mechanic    ■< 


Engine  House 
Foreman 


Asst.  Foreman 


.\sst.  Foreman 


Asst.  Foreman 


Asst.  Foreman 


Hostlers      1'-.  : 
Ashpit  men 
Engine  despatchert 
"S  Callers 
Turntable  men 
Supplymen 
Engine  watchmen 

Machinists  -       .     . 

Pipe  fittert     .;.    , 

Truckmen 

Cellar  packers     -,    .- 

Inspectors 


f  Boiler  makers 

t Boiler  washers 
Flue  borers 
Fire  builders 


fWipers 
<  Sweepers 
(^Laborers 


The  engine  house  foreman  should  be  supreme  in  his  own 
province.  He  should  be  directly  responsible  to  the  master  me- 
chanic for  the  results  obtained  and  should  not  be  embarrassed 
by  interference  in  the  exercise  of  his  exclusive  supervision  over 
the  engine  house  as  long  as  tlfe  efficiency  of  operation  is  satis- 
factory. If  the  proper  results  are  not  forthcoming,  it  is  a  clear 
indication  that  the  wrong  man  has  been  selected  for  the  place 
and  he  should  be  superseded  by  another  man  possessing  the  neces- 
sary qualifications. 

What  has  been  said  of  the  master  mechanic  in  his  relation  to 
the  engine  house  foreman  applies  equally  to  the  foreman  in  re- 
lation to  his  assistants.  Each  assistant,  fitted  by  training  for  his 
particular  position,  should  be  responsible  alone  to  the  engine 
house  foreman,  and  in  turn  the  men  under  his  supervision  should 
report  and  receive  their  instructions  directly  from  him.  No 
workman  should  be  under  the  supervision  of  two  foremen  at  the 
same  time,  and  no  foreman  should  be  required  to  look  to  more 
than  one  higher  officer  for  his  instructions. 

As  to  the  specific  duties  of  each  member  of  the  suggested  or- 
ganization. The  lines  between  the  fields  of  responsibility  should 
be  clearly  drawn  and  no  foreman  should  be  allowed  to  overstep 
those  bounds  by  issuing  instructions  to  men  other  than  those 
directly  assigned  to  his  care.  The  engine  house  foreman  should 
keep  in  close  touch  with  the  transportation  department,  so  as  to 
be  informed  at  all  times  of  the  class  of  power  that  will  be  re- 
quired and  the  time  at  which  it  must  be  delivered.  He  should, 
by  a  system  of  reports,  understand  fully  at  all  times  the  power 
conditions  at  his  station,  so  as  to  be  able  to  furnish  exact  in- 
formation as  to  what  power  is  available  for  service.  He  should 
direct  the  movement  of  all  locomotives  while  in  his  charge  by  is- 
suing definite  instructions  to  his  assistants  as  to  what  work  in- 
coming locomotives  will  require,  what  time  they  should  be  set  in 
the  house,  what  time  the  repairs  must  be  completed,  and  what 
time  the  engine  must  be  fired  and  ready  for  service. 

The  assistant  foreman  in  charge  of  hostlers  should  be  re- 
sponsible  for  tlic  expeditious  handling  of  power  from  the  time 
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it  arrives  at  the  engine  house  tracks  until  it  is  turned  over  to  the 
repair  foreman,  and  should  again  resume  authority  as  soon  as 
repairs  have  been  completed  and  the  fire  built.  His  prime  ob- 
ject should  be  to  see  that  no  delays  are  incurred  in  knocking  fires 
and  supplying  fuel,  sand  and  water  so  that  the  niaxiunun  amount 
of  time  may  be  available  for  necessary  repairs.  W'lien  resuming 
charge  of  locomotives  on  which  repairs  Iiave  been  completed,  it 
is  his  duty  to  sec  that  tlicy  ;ire  properly  supplied  for  the  coming 
trip  and  that  they  are  in  readiness  at  the  appointed  time. 

The  assistant    foreman   in   charge  of  the  mechanics   should   be 

: responsible  for  the  workmanship  and  despatch  with  which  re- 
pairs to  machinery  are  completed,  lie  should  be  the  judge  as  to 
the  necessity  for  repairs  reported  by  enginemen  or  inspectors, 
and  on  him  should  rest  the  resi)onsibility  for  failures  of  power 
due  to  machinery  parts. 

The  assistant  foreman  in  charge  of  boiler  makers,  in  addition 
to  the  supervision  of  boiler  and  firebo.x  repairs,  should  also  be 
entrusted  with  the  washing  of  boilers  and  the  building  of  fires. 
He  should  receive  full  information  as  to  when  engines  are  re- 
quired for  service  so  as  to  be  able  to  have  tires  lighted  at  the 
last  possible  moment  consi.stent  with  a  fair  margin  of  safety,  in 
this  way  effecting  fuel  economy  by  not  retaining  engines  under 

.  fire  for  long  periods  in  advance  of  the  time  required. 

The  fourth  assistant  might  pn  perly  be  termed  a  labor  boss, 
and  the  nature  of  his  duties  would  hardly  class  him  with  the 
other  assistant  foremen.  However,  he  should  not  be  sultordinatd 
to  any  of  the  other  assistants,  Init  should  report  directly  to  the 
engine  house  foreman,  thereby  eliminating  any  pcissibility  of  a 
conflict  of  authority.  His  duties  comi)rehend  the  cleaning  of  en- 
gines in  such  time  and  manner  as  not  to  interfere  with  the  work 
of  mechanics  or  boiler  makers,  the  keeping  of  the  engine  house 
and  adjacent  yard  clean  and  free  from  accumulations  of  scrap 
or  rubbish  and  the  furnishing  of  labor  to  handle  material  or  as- 
sist in  heav\-  repairs. 

The  suggested  organization  is  a  flexible  one  in  that  the  prin- 
cipals evolved  may  be  applied  to  engine  houses  of  any  class,  re- 
gardless of  the  size  of  the  force  employed,  by  making  minor 
changes  in  the  duties  of  the  assistant  foremen  or  by  adding  ad- 
ditional sub-foremen  where  the  force  becomes  too  large  to  permit 
the  four  assistants  to  exercise  suflficiently  detailed  control.  In  a 
small  engine  house  where  locomotives  are  merely  turned,  and  the 
necessary  minor  repairs  made  to  insure  their  arrival  at  the  main 
division  point,  the  assistant  foremen  should  be  simply  working 
bosses,  bearing  the  responsibility  for  the  work  ])erfornu'(l  in  tlicir 
particular  division,  and  at  the  same  time  performing  a  part  of 
the  actual  work.  The  first  assistant  foreman  then  iiecomes  in 
intent  a  head  hostler,  the  second  a  head  machinist,  the  third  a 
head  boiler  maker,  and  the  fourth  a  head  laborer.  This  arrange- 
ment should  not  in  any  way  efifect  the  form  of  organization,  the 
duties  and  authority  of  each  individual  remaining  the  same  in 
fact  and  only  varying  in  degree.  It  may  be  that  at  points  where 
a  very  small  force  is  employed  the  engine  house  foreman  will  be 
able,  without  conflicting  with  his  particular  duties,  to  assume  the 
responsibility  of  one  or  more  of  the  assistant  foremen. 

At  very  large  points  where  the  volume  of  business  to  be  han- 

';dled  precludes  the  possibility  of  the  four  assistants  exercising  the 
required  amount  of  control  overlthe  force,  sub-foremen,  either 
working  or  otherwise,  should  be  xippointcd  with  specific  duties 
and  report  directly  to  the  assistant  foreman  at  the  head  of  tiieir 
department.  .\  very  good  plan  for  the  manipulation  of  a  large 
force  is  to  divide  the  workmen  into  small  groups,  each  group 
being  in  charge  of  a  working  boss.  The  work  of  each  group 
should  be  as  nearly  as  possible  on  the  same  class  of  work 
and  within  as  small  a  space  radius  as  practical.  It  may  be  found 
advantageous  to  divide  the  machinists  into  two  separate  groups, 
one  to  take  care  of  passenger  and  the  other  freight  power,  placing 
at  the  head  of  each  gang  a  sub-foreman  or  working  boss  who 

.reports  to  the  assistant  foreman  in  charge  of  machine  repairs.  It 
will  seldom  if  ever  be  found  necessary  to  supply  sub-foremen  to 


the  departments  under  the  first,  third,  and  fourth  assistant  fore- 
men as  the  force  necessary  under  these  divisions  should  not  ex- 
ceed that  which  can  easily  be  handled  by  one  man.  However,  in 
special  cases  where  the  number  of  engines  handled  in  twenty- 
four  hours  is  very  large,  it  may  be  found  advisable  to  provide 
the  assistant  foreman  in  charge  of  iiandling  engines  with  a 
working  boss  at  the  ash  pit  or  with  a  head  hostler.  The  assistant 
in  charge  of  boiler  work  at  points  where  this  work  is  heavy  may 
require  a  boss  boiler  washer,  or  even  one  or  more  working  boiler 
m.iker  bosses.  The  principal  need  for  additional  supervision, 
however,  will  I)e  found  in  the  department  handling  machinery 
repairs. 

The  lirst  etiforts  of  the  assistant  foreman  in  charge  of  re- 
pairs should  be  directed  toward  a  definite  and  logical  placing 
of  his  force  so  as  to  attain  the  best  possible  results.  The  work 
should  lie  specialized  as  much  as  possible;  that  is,  certain  men 
chosen  for  adaptncss  in  a  certain  class  of  work  should  be  as- 
signed to  that  work,  and  only  in  case  of  absolute  necessity  should 
they    be    taken    off    for    other   jobs. 

Specialization  may  be  carried  out  to  the  extreme  in  a  large 
engine  house.  There,  after  a  careful  study  of  the  average  amount 
of  work  to  be  handled,  a  certain  gang  of  men  may  be  per- 
m.-mcntly  assigned  to  rod  work,  guides  and  pistons,  drop  pit, 
steam  i)ipes,  etc.  By  keeping  these  gangs  at  a  minimum  as  to 
the  number  of  men  it  should  always  be  possible  to  keep  each 
group  on  its  own  class  of  work.  They,  being  thoroughly  con- 
versant with  the  work  and  having  always  at  hand  the  special 
tools  required,  should  be  able  to  maintain  ;i  high  efficiency  of 
output,  together  with  the  best  quality  of  workmanship.  It  nmst 
be  taken  into  consideration  of  course  that  there  is  a  more  or  less 
great  variation  in  the  proportions  of  each  class  of  work  which 
will  be  necessary  on  different  days,  but  this  difficulty  may  be 
easily  overcome  at  large  points  by  the  employment  of  a  floating 
gang.  This  gang  should  be  composed  of  good  all-around  me- 
chanics who  are  able  to  do  any  or  all  of  the  various  classes  of 
work  and  who  will  be  available  at  all  times  for  use  on  the  class 
which  at  the  time  happens  to  be  heavier  than  can  be  handled  by 
the  regularly  .issigncd  gang.  At  most  engine  houses  a  greater 
or  less  number  of  engines  are  given  light  shoppings  and  very 
efifective  use  can  be  made  of  a  floating  gang  by  working  them 
on  shop  engines  while  running  repair  work  is  nnt  sufficiently 
heavy  to  require  their  helping  out  the  regular  gangs.  The  smaller 
engine  houses  will  experience  considerably  more  difficulty  in 
specializing  the  work,  yet  it  can  be  done  to  a  certain  extent  and 
the  greatest  possible  limit  of  such  organization  will  net  the  best 
results.  ':/■■■■::■■''■■■'■''■■'■•}'.■  '-^/:\-'     ■'    '  r  '  ■'■':'  ^V  •' ,■^  "•...■'■'■•'■..'..- '•■■':^^ 

One  of  the  principal,  if  not  the  paramount  advantage  of  the 
suggested  form  of  organization  is  that  it  provides  a  means  of 
speedily  and  satisfactorily  filling  any  vacancy  which  may  occur 
in  any  of  the  supervising  positions  In  case  of  the  engine  house 
foreman  leaving  the  service,  his  place  can  immediately  be  filled 
by  the  promotion  of  the  assistant  foreman  who  lias  proved  the 
most  efficient,  his  place  in  turn  being  filled  by  the  best  working 
boss  in  that  department.  In  the  case  of  a  temporary  absence  from 
duty  of  any  foreman  no  confusion  would  arise,  as  the  next  man 
in  line  would  simply  assume  charge  for  the  time  being. 

Such  a  form  of  organization,  entailing  as  it  does  a  regular 
line  of  promotion  open  to  any  workman  who  is  able  to  demon- 
strate his  ability,  will  tend  to  promote  efficient  performance  on 
the  part  of  the  entire  force.  Each  workman  will  strive  to  attain  a 
record  which  will  insure  his  selection  as  a  working  boss.  Each 
working  boss  will  aspire  to  an  assistant  foreman's  position,  and 
each  assistant  will  endeavor  by  the  excellence  of  his  work  to  ob- 
tain the  next  vacancy  as  engine  house  foreman.         '   \.      •;,;,.■■. 

Another  point  which  must  be  given  consideration  is  that  of 
rates  of  pay.  Men  work  primarily  for  the  remuneration  which 
they  receive.  If  the  wage  is  satisfactory  in  the  position  which 
they  occupy,  their  energies  are  bent  toward  the  attainment  of 
a  record  for  good  service  which  will  entitle  them  to  further  ad- 
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aiicenient.  If  the  wage  is  not  commensurate  with  the  amount 
<if  skill  or  abilitj-  required,  the  individual  is  principally  interested 
in  locating  another  position  more  to  his  liking,  and  consequently 
'lis  service  to  the  company  is  far  less  valuable  than  that  of  the 
.-..itisfied  man.  The  rates  paid  to  working  bosses  or  foremen 
-liould  always  be  in  excess  of  the  wages  earned  by  the  workmen 
under  their  supervision.  Tiiis  is  not  always  the  case  and  that 
simple  fact  accounts  in  a  large  numlier  of  cases  for  the  scarcity 
;if  competent  supervision.  It  will  be  found  an  economic  measure 
to  provide  salaries  for  assistant  foremen  sufficiently  high  to  in- 
sure the  retention  of  efficient  men  and  the  recompense  of  the 
engine  house  foreman  should  be  considerably  higher  to  act  as  an 
incentive  for  assistants  to  assume  the  added  responsibility. 

Tne  organization  of  the  engine  house  forces  is  an  item  of 
lirimc  importance;  it  is  not,  however,  the  only  point  which  re- 
quires attention.  In  order  to  obtain  the  best  results  from  an 
efficient  organization  it  nnist  be  furnished  with  brief,  compre- 
hensive and  accurate  reports  and  records  and  a  method  must 
i)e  provided  whereliy  comparison  can  I)e  made  between  the  rela- 
tive efficiency  of  performance  at  various  points  and  various  pe- 
riods. The  engine  house  which  handles  its  power  with  the  mini- 
mum of  failures  and  without  causing  terminal  delays  is  very  apt 
to  assume  a  feeling  of  satisfaction  overlooking  entirely  the  fact 
that  their  e.xcellent  performance  on  these  lines  is  not  supported 
by  an  economic  cost  unit.  In  order  then  to  keep  before  the  vari- 
ous foremen  the  exact  statis  of  their  performance,  comparative 
statements  embracing  the  features  of  cost  of  repairs,  cost  of 
handling,  mileage  between  failures,  mileage  between  shoppings 
and  time  of  detention  should  be  compiled  monthly  and  issued 
til  the  \arious  members  of  the  supervising  force.  In  this  way 
each  foreman  is  provided  with  a  means  of  comparing  the  ef- 
ficiency of  his  performance  with  tliat  of  other  foremen  or  with 
liis  own  past  records.  Master  mechanics  have  before  them  at  all 
times  records  which  will  enable  them  to  determine  at  a  glance 
tlie  ability,  as  expressed  by  results,  of  the  various  foremen  under 
tlieir  supervision  and  the  selection  of  men  for  promotion  becomes 
a  simple  matter. 

Engine  houses  are  in  the  main  inefficient,  due  in  a  great  part 
to  the  necessity  of  subserving  the  efficiency  of  handling  and  re- 
pairing locomotives  to  the  more  important  problem  of  con- 
ducting transportation.  However,  the  presence  of  this  necessity 
I'.oes  not  preclude  the  possibility  of  improvement  in  present  meth- 
ods with  a  view  to  increased  efficiency  of  engine  houses  and  the 
initial  move  in  any  such  campaign  should  be  the  establishment 
of  an  eflfective  form  of  organization,  paralleled  and  supported  by 
an  efficient  clerical  force  whose  duty  it  is  to  maintain  accurate 
and  comprehensive  records  of  current  performance  on  which  may 
be  based  reports  and  statements  of  permanent  comparative  value. 
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SHOP    KINKS* 


::;"■■.■■■•:■  ^•'.■.^^.-\:-  BY  H.  S.  RAUCH     Y----'-:  -':,'■.:-:.    --■■■ 

The  following  kinks  have  been  used  with  very  good  results  in 
the  Oswego,  X.  V.,  shops  of  the  Xew  York  Central  &  Hudson 
River.  They  have  been  selected  from  several  departments,  in- 
cluding the  machine  shop,  boiler  shop  and  erecting  shop. 

DRIVING    BOX    SHOE    .\ND    WEDGE    I.I.NERS. 

Tlie  device  sliown  in  Fig  1  is  fastened  between  the  flanges  of  a 
driving  box  and  adjusted  so  that  brass  liners  of  the  proper  thick- 
ness may  be  cast  on  the  shoe  and  wedge  faces  of  the  box.     The 
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Fig.   1 — Device  for  Casting    Brass   Liners   on  the   Driving   Box  Shoe 

and    Wedge    Faces. 

44  in.  plate  is  forged  of  wrought  iron  and  the  four  lugs  which 
carrj'  the  j^  in.  set  screws  are  welded  to  it. 

EXTEXSIOX  K.\R  FOR  AIR   MOTWR.  "       " 

The  extension  bar  for  supporting  an  air  motor,  which  is  shown 
in  Fig.  2,  is  so  simple  tliat  it  hardly  seems  necessary  to  call 
attention  to  it.  It  is  practically  the  same  as  the  one  used  in  the 
Chicago  &  North  Western  shops  at  Chicago,  which  was  illus- 
trated by  a  photograph  in  the  issue  of  July  1,  1910,  page  29.  The 
length  of  the  steel  tubing,  or  the  sleeve,  is  governed  by  the  class 
of  work  on  which  the  device  is  to  be  used.  The  Y^  in.  cold 
wrought  steel  extension  rod  has  a  5/16  in.  hole  -drilled  through 
it  near  its  end  and  the  steel  tubing  has  similar  holes  drilled 
through  it  at  intervals  of  2  in.  for  the  greater  part  of  its  length. 
One  end  of  the  tubing  is  threaded  or  arranged  to  fit  the  air  drill 


'These  kinks  were  submitted  in  the 
competition  wliich  closed  April  I.t.  1911. 
tice -instructor  of  the  >'e\v  York  Central  &  Iludson  Siver  at  Oswego,  K 
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Fig.   2 — Extension    Bar   for   Supporting   Air    Motors. 
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with  which  it  is  to  be  used.  The  two  types  of  ends  shown  arc 
used  for  different  styles  of  air  drills. 

■ "     ■  '  '   DRILL   TWISTING   DEVICE. 

■  The  device  shown  in  Fig.  3  is  used  for  twisting  flat  bars  of 
steel,  which  are  made  into  drills  by  casting  a  brass  shank  on  the 
end  of  the  bar,  anchoring  it  by  drilling  two  or  three  small  holes 
in  the  end  of  the  flat  bar  before  it  is  twisted.  One  end  of  the 
bar  fits  in  the  slot  in  the  end  of  the  spindle  and  the  other  end 
rests  in  the  slot  in  the  angle  which  is  bolted  to  the  end  of  the 
device.  A  number  of  these  slotted  angles  are  provided  for  the 
different  sizes  of  drills.     They  can  easily  be  changed  by  rcmov- 


Pitch  of  nbrm 

3 per  inch 

_ — jr-    ^i  O/om. 


k- 


Fig. 


-Machine  for  Twisting    Fiat   Drilis. 


ing  the  ^-in.  bolt.  The  end  of  the  flat  bar  is  held  rigidly  in 
place  by  the  clamp.  After  the  brass  shank  has  been  cast  on  the 
twisted  bar  it  is  turned  and  ground  to  the  proper  taper,  thus 
making  a  cheap  and  very  serviceable  drill. 

Different  lengths  of  bars  may  be  twisted  by  adjusting  the  head- 
stock  on  the  base  of  the  rnachine.  It  is  only  necessary  to  loosen 
the  nut  of  the  ^  in.  T-bolt,  which  holds  it  to  the  base.  The 
spindle  is  also  adjustable  and  is  held  in  place  in  the  revolving 
bearing  by  the  5^  in.  set  screw  and  collar. 

■  ■       '"  KEBORING    -MR    PUMP    GL.\NDS.  '    ■ 

A  device  for  accurately  reboring  air  pump  glands  is  shown  in 
Fig.  4.  The  centering  device,  which  fits  in  the  head  of  the  air 
pump  cylinder,  is  fastened  to  the  head  by  the  cylinder  head 
studs  which  fit  in  the  %  in.  slotted  holes.  It  is  made  from  an 
old  air  pump  head  which  has  been  planed  to  a  width  of  4  in. 


fastened  to  the  1  7/16  in.  arbor  by  a  J4  •"•  taper  pin. 
driving  the  device  is  furnished  by  an  air  motor. 


Power  for 


PNEUM.\TIC   HOLDER-ON. 

An  inexpensive  holder-on  for  use  in  cramped  quarters  is 
shown  in  Fig.  5.  These  tools  are  made  in  several  sizes  to  suit 
different  classes  of  work.  The  steel  box  is  threaded  to  take  the 
head  and  the  piston  is  of  the  type  with  leather  packing,  such  as 
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Fig.  8 — Pneumatic  Hoider-on   Used   for  Driving   R?vet».   V- 

is  ordinarily  used  in  air  cylinders.  The  piston  is  returned  to  its 
initial  position  when  the  air  pressure  is  released  by  means  of  the 
coil  spring.  Compressed  air  enters  underneath  the  piston 
through  a  J4  '"•  P'Pe,  the  connection  for  which  is  shown  in  the 
cross  sectional  view  of  the  device.    .  ;. .    ..  ...  , —.^  .     •  •  • 

CL.VMP   FOR    HANDLING    SMOKEST.ACKS. 

A  convenient  and  safe  clamp  or  sling  for  handling  smoke 
stacks  in  the  erecting  shop  is  shown  in  Fig.  6.  The  two  parts  of 
the  band  are  made  from  J^  in.  x  lj4  in.  wrought  iron  bars.     The 


Fig.   4 — Device   for   Reboring    Air   Pump   Giands.         '..i  ■  " 

One-half  inch  studs  are  inserted  in  this  centering  piece,  as 
shown,  and  they  are  then  turned  down  to  fit  snugly  into  the 
pump    cylinder.     The    cutter,    which    is    made    of   tool    steel,    is 


U -24-- ->i  v-,-:;..:v:-,\-:;Hi^.r;-^  ■•■;-;. 

Fig.  6 — Clamp  or  Sling  for  Handling  Smoke  Stacks.  I 

hanger  is  made  of  1   in.  round  iron  with  a  IJ^l  in.  eye  in  the 
center,  in  which  the  crane  hook  fits.    The  ends  of  the  hanger  are 
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upset  and  flattened  and  connect  to  the  clamp  by  ^  in.  bolts,  as 
shown. 

-  ;  •      ■    C^V--;  FLUE  HOLE  CUTTER.  ••■ '^ -^i /vV'":' .v  :' \  '  V.' ' 

The  flue  hole  cutter  shown  in  Fig.  7  is  u^ed  on  a  drill  press 
and  has  a  record  of  cutting  sixty  2  in.  holes  per  hour  in  Yz  in. 
boiler  plate,  a  Bickford  radial  drill  being  used.  The  shank  is 
made  o"f  machine  steel  and  has  a  socket,  which  is  threaded  to 


/h.S  Morse  Taper  Shank  y     ^ 

,.■/,.:-  ;•:    ;....■■         /oThysper  <s^ i^k-Ai-|4-Aj 

-  .'/  ^   -.  ':■.■■■■'■■■'■        Fig.  7— Flue  Hole  Cutteri  '^    ■ 

receive  the  high  speed  steel  cutter,  as  shown  on  the  drawing.  The 
cutter  is  guided  and  accurately  centered  by  the  1  in.  tit  on  the 
end,  which  fits  in  the  1  in.  holes  which  have  previously  been 
drilled  in  the  sheet.  The  bevel  on  the  end  of  the  tit  assists  it  in 
entering  the  hole  readily. 

'■'--'"     •'•    ■   :      MOUNTING  DRIVING   WHEEL  TIRES.  ...     7" 

The  device  shown  in  Figs.  8  and  9  is  convenient  for  handling 
driving  wheel  tires  when  mounting  them  on  the  wheel  centers. 


Cy/inder 
Fig.  8 — Apparatus   Used  for  Mounting    Driving   Wheel  Tires 

No  chains  are  required,  the  tire  being  hung  on  the  suspension 
point  of  the  bar.  In  its  normal  position  it  holds  the  tire  a  little 
lower  than  the  wheel  center  and  the  tire  may,  of  course,  be  swung 


DeMI  of  Hanger. 


Fig.  9— Details  of  Hanger  Used  for  Mounting   Driving  Wheel  Tires. 


away  from  the  wheel  center  while  it  is  being  heated.  Tn  apply- 
ing the  heated  tire  to  the  center  it  can  be  adjusted  to  the  proper 
height  by  bearing  down  on  the  end  of  the  long  bar.  The  details 
of  the  device  are  clearly  shown  in  Fig.  9.  :  '   "l^  yi.:; 

'_.^.      .;V    .    :y   ;.         DRILLING  TELL-TALE  HOLES.  .;:V|^:f>-v     -v"?    vl 

A  simple  and  eflFective  jig  for  drilling  tell-tale  hole^'  in  stay- 
bolts  is  shown  in  Fig.  10.  It  not  only  insures  the  hole  being 
central,  but  saves  many  times  its  cost  in  broken  drills,  where  the 
ends  of  the  staybolts  are  not  sheared  square  or  have  more  or  less 
irregular  ends.    The  jig  was  designed  by  W.  F.  Black,  the  ap- 
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;    J    Fig.  10— Jig  for  Drilling  Tell-Tale  Holes  In  Stayboltfcv  .    ;      ; 

prentice  shop  instructor,  and  has  eliminated  all  troubles  due  to 
the  tell-tale  holes  being  drilled  off  center.  It  is  made  of  case 
hardened  machine  steel  and  slips  over  the  end  of  the  bolt,  the 
13/64  in.  hole  being  used  to  guide  the  drill.  This  jig  is  made  in 
several  different  sizes  to  suit  the  different  diameters  of  staybolts. 

PROTRACTOR    FOR    LOCATING    ECCENTRIC    KEVWAYS. 

The  protractor  for  locating  eccentric  keyways,  which  is  shown 
in  Fig.  11,  is 'made  of  machine  steel.  The  semi-circles  which  are 
cut  on  it  represent  the  different  sizes  of  axles  that  are  used. 
The  radial  lines  are  cut  one  degree  apart,  as  shown.     In  using  the 


Fig.  11 — Protractor  for  Locating  Eccentric  Keyways.:'  'i. 


protractor  lines  are  layed  out  on  the  axle  corresponding  with  the 
centers  of  the  crank  pins.     The  dividers  are  then  set  to  the  re-  : 
quired  number  of  degrees  and  the  center  of  the  eccentric  is  laid  - 
off.     Later  a  box  square  is  used  to  strike  the  center  line  of  the   ' 
keyway.    The  weight  of  the  protractor  is  reduced  by  cutting  out 
the  metal  on  the  back,  as  shown.     ■'..'- ,-:'-'--^L.'^-:.-  .':''':'-.■:''-.     ^-■■'; 


Largest  Ferryboat. — The  Southern  Pacific  is  building  at  its 
Oakland  shipyards  the  largest  ferryboat  in  the  world,  to  be  run 
across  the  Carquiiiez  Straits  between  Port  Costa  and  Benicia, 
Cal.  The  new  boat  will  be  known  as  the  Contra  Costa,  and  will 
be  433  ft.  4  in.  long,  by  116  ft.  wide,  with  a  tonnage  of  3,800  tons. 
The  Southern  Pacific  already  has  in  service  at  this  strait  what 
is  called  the  largest  car  ferry  in  the  world,  the  Solano,  built  in 
1879.  The  new  vessel  is  only  a  little  larger  than  the  Solano, 
which  carries  48  cars,  of  the  length  prevailing  in  1879.      ..:    ■ 
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i  V  ,  ;    .'^      Outline  of  Methods  Employed  in  Connection  with  the  800- Ton     .-■'  ■■.  't'  ''■  ■■  ■"'^'i'''.'. 
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The  problem  of  designing  formers  for  a  large  hydraulic  press 
is  so  extensive  that  only  the  general  principles  can  be  given  here, 
together  with  a  few  illustrations  of  the  different  kinds  of  formers 
used  to  obtain  certain  results.  To  begin  with  the  designer  must 
have  a  thorough  knowledge  of  the  action  of  the  press  and  the 
forces  exerted ;  he  should  study  each  particular  press  and  tabulate 
all  the  necessary  information  before  proceeding  witii  the  design 
of  the  formers.  In  the  present  case  the  formers  will  be  designed 
for  the  flanging  press  described  in  the  April  issue  of  the  Amer- 
ican Engineer,  page  201.     This  press  has  tiie  following  capacities : 


Top  plunger   . 

Vise    plunger 

Main    platten 


Capacity. 

J50  tons 
JOO  tons 
800   ton:. 


Stroke. 
.>6  in.   (lownwartl 
,16   in.   upwaril 
48   in.    upuanl 


P 
Jack  plungers  (4) 50  tons  each       J4  in.  upwanl 

Strength  of  Formers. — Formers  are  usually  made  of  cast  iron 
ami  sometimes  steel  plates  are  used  to  reinforce  the  surfaces  that 
are  subjected  to  the  most  wear.  The  ultimate  strength  of  good 
cast  iron  is  about  20,000  lbs.  per  sq.  in,  ami  a  factor  of  safety 
of  at  least  10  should  be  allowed  in  all  parts  of  formers  subjected 
to  tension  and  shearing  stresses,  thus  pnniding  a  safe  working 
stress  of  2,000  ll)s.  per  sq.  in.  The  working  stress  in  i)arts  sub- 
jected to  compression  only  may  be  as  high  as  10,000  lbs.  per  sq. 
in.  The  strength  of  the  formers  depends  on  tlie  maximum  pres- 
sure that  can  be  applied  by  the  press  and  not  on  the  pressure 
necessary  to  press  the  shape  in  the  formers,  as  tiic  whole  power 
of  the  press  is  always  exerted  on  the  formers  regardless  of  the 
pressure  required  to  form  any  particular  shape. 

Styles  of  formers. — There  are  two  general  styles  of  formers 
used  on  the  standard  liydraulic  presses;  those  that  are  composed 
of  two  parts,  called  the  male  and  feiuale,  and  tiiose  that  have 
three  parts  made  tip  of  a  male,  female  and  clamping  i)arts.  Tlie 
former  style  is  desirable  where  the  parts  to  be  pressed  are  simple 
and  have  no  large  flat  surfaces  or  deep  flanges  to  be  kept  free 
from  wrinkles.  Good  judgment  must  be  used  by  the  designer 
in  selecting  the  style  of  former  best  suited  to  the  shape  imder 
consideration. 

Allowance  for  Shrinkage. — It  nuist  be  remembered  when  de- 
signing formers  that  the  sheets  to  be  pressed  are  In  it  and  the 
shapes  must  be  tnade  larger  than  called  for  on  the  tinished  draw- 
ing to  allow  for  the  contraction  when  the  plates  cool  after  press- 
ing. The  coefficient  of  this  shrinkage  has  been  found  to  he 
0.0078 ;  that  is,  any  plate  that  is  lieated  to  a  flanging  heat  will 
expand  in  all  directions  0.0078  times  the  original  si/e.  To  sim- 
plify the  calculations  the  given  or  finished  dimensions  must  be 
nutltiplied  by  1.0078,  which  is  the  equivalent  of  imiltiplyiiig  the 
given  dimension  by  0.0078  and  adding  the  result  to  the  dimension 
itself.  ■".•;■ '''.y'-    •■■' ^ •.'■•:■■■ '■.■■^^-■.■.  .'  ■■'■.-■-■':     .]: 

Weight  of  Formers. — While  there  is  such  a  thing  as  making 
the  formers  too  heavy,  no  effort  should  be  made  to  cut  down  the 
weight  to  such  an  extent  that  the  fiber  stress  will  run  above  the 
figures  given.  It  would  be  poor  economy  to  cut  a  few  luindred 
pounds  off  the  weight  of  a  large  former  only  to  have  it  fail  on 
the  first  trial,  resulting  in  a  loss  many  times  the  amount  saved, 
as  well  as  the  inconvenience  caused  by  holding  up  the  work. 

Careless  Handling. — Many  well  designed  formers  have  been 
broken  or  daiuaged  by  not  having  the  sheets  hot  enough,  and  if 
sheets  are  not  placed  on  tlie  formers  while  they  are  at  a  bright 
red  heat  they  should  be  returned  to  the  furnace  and  another 
heat  taken.  Flanging  the  sheets  when  cold  causes  them  to  crack 
and  show  other  defects,  and  should  be  avoided. 


Designing  Formers. — No  fixed  or  set  rules  can  be  laid  down 
for  the  design  of  all  formers,  as  the  conditions  vary  with  each 
particular  case  under  consideration,'  and  depends  on  the  shap* 
of  tlie  work  to  be  pressed,  and  the  size  and  capacity  of  the  i)ress. 
.\  uniform  section  should  be  laid  out  for  each  particular  press, 
and  if  it  proves  satisfactor>-,  after  a  fair  trial,  it  should  aUvay.s 
be  used  on  that  press  wherever  possible,  thus  saving  a  hirge 
amount  of  work  when  designing  new  formers.  The  formers 
should  be  made  of  as  nearly  uniform  thickness  as  possible  to 
redtice  the  shrinkage  strains  in  the  castings.  The  proper  app'i- 
oltjon  oi  the  principles  involved  can  best  be  illustrated  by  some 
e.xamples  of  modern  practice.    '.■'         '       /  .' ■       '•   "■■    ■■■     -   :      ' 

Standard  Sections. — It  has  been  found  by  experiment  that  the 
sections  shown  in  Fig.  1  are  suitable  for  use  on  a  press  where 
the  maximum  pressure  exerted  is  800  tons.  The  first  section 
is   suitable   for  sheets   u))  to    J^   in.   thick;   the   second   section  is 


StcHon  ^  flonyiny. 
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Fig.    1 — Sections   of    Formers   Suitable   for  800-Ton    Press. 

sttitable  for  sheets  up  to  ^  in.  thick,  and  for  lieavier  sheets  a 
still  heavier  section  should  be  developed.  Where  it  i>  necessary 
ti>  cut  the  female  former  at  several  places,  the  operation  is  greatly 
simplified  by  using  a  standard  bolting  section,  as  slmwn  in  Fig.  1. 
-Ml  corners  should  be  rounded  and  liberal  fillets  allowed;  also 
1  ribs  should  be  placed  where  they  are  needed  t  >  further 
strengthen  the  different  parts  of  the  formers. 

.\sh  Pan  Wheel  Pocket  Formers. — It  is  often  desired  to  press 
the  ash  pan  wheel  cover  for  the  locomotive  ash  pan.  Such  a 
cover  is  shown  in  Fig.  2,  and  it  will  be  seen  that  a  three  piece 
former  must  be  used  to  insure  smooth  and  flat  flanges.  The  style 
of  former  is  shown  in  Fig.  3.    The  press  operator  nnist  manipu- 


SecHon  Through  Center  \.      ^..■.   Froni  £lera^ion  o^ Finished  Shee^.  - 

,^    ..       Fig.  2 — Locomotive  Ash   Pan   Wheel   Cover. 

late  the  press  in  such  a  manner  as  to  allow  the  sheet  to  draw 
through  between  the  female  and  clamping  former,  while  the  male 
former  is  forced  through  by  the  vise  plunger  on  the  press.  It  is 
impractical  to  attempt  to  finish  such  formers  on  a  machine 
and  the  patterns  must  fit  together  to  insure  the  formers  being 
true  when  cast.  The  casting  is  usually  done  in  dry  sand  which 
is  rather  slow.  Some  expert  molders  are  now  making  such 
formers  in  green  sand  with  good  results.  The  pattern  shop 
work  may  be  greatly  simplified  by  making  the  male  former  first 
and  covering  its  working  surfaces  with  old  leather  belting,  which 
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is  of  the  same  thickness  as  the  metal  to  be  pressed.  Then  get  former  for  circular  boiler  tube  sheets;  this  former  is  of  the 
the  shape  of  the  female  former  by  building  a  box  around  the  male  three  piece  type.  It  will  be  noted  that  the  female  former  is  corn- 
former  and  pouring  in  plaster  of  paris,  allowing  it  to  harden.  posed  of  four  sections:  this  is  done  to  reduce  the  pattern  work 
This  method  is  satisfactory,  and  only  a  fraction  of  the  labor  is  and  the  difficulty  of  handling  so  large  a  former  thruugh  the 
involved  compared  to  when  the  pattern  is  made  wholly  of  wood.  shops.  Only  one  section  of  the  pattern  need  be  built,  and  should 
Circular  Boiler   Tube  Sheets. — Fig.   4   represents   a   design   of  the  former  ever  fail,  only  one  section  will  need  to  be  replaced. 
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Fig.   3 — Formers  for  Ash   Pan  Wheel  Cover. 
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In  locomotive  building  plants  it  is  customary  to  make  many  for- 
mers in  sections  so  that  liners  may  be  applied  to  make  different 


.;,.    > 


Casf  Hough,  Chlpand  Fik  Smooth 


Fig. 


ormers  for   Pressing    Boiler  Tube  Sheets. 


sizes,  as  the  one  size  may  never  be  used  again.     However,  when 
liners    are   placed    in    circular    formers   they    are    distorted    fmm 


tlie  true  circular  form  and  the  sliccts  pressed  on  such  formers 
are  usually  found  to  give  troul)le  after  they  have  been  placed  in 
service,  in  railway  shops  it  is  more  desirable  to  bolt  up  a  set 
of  formers  for  a  particular  class  of  locomotive,  and  as  they  will 
be  used  as  long  as  the  locomotives  are  in  service  it  will  pay  to 
leave  them  bolted  up  ready  for  use  on  short  notice.  It  will  be 
an  advantage  to  make  use  of  the  same  patterns  for  making  dif- 
ferent sizes  of  formers  where  this  can  be  done  by  adding  extra 
finish  to  the  smaller  size  patterns.  Several  different  sizes  can 
also  be  made  by  machining  down  old  formers.  In  this  way  tiie 
work  in  the  drawing  office  may  be  greatly  reduced  and  formers 
of  the  same  general  design  may  be  indicated  on  one  drawing 
by  making  a  table  containing  the  various  dimensions.  To  insure 
a  careful  fit  of  the  heads  in  the  boiler  the  former  should  be 
laid  out  as  follows :  Determine  the  correct  diameter  of  the  in- 
side of  the  boiler  at  the  flue  sheet,  and  multiply  this  dimen- 
sion by  1.0078,  which  will  give  the  diameter  of  the  flue  sheet; 
now  take  1/16  in.  from  the  diameter  to  allow  the  head  to  be 
3/16  in.  smaller  in  circumference  than  the  inside  of  the  boiler; 
the  result  will  give  the  diameter  of  the  female  former  and  it 
will  be  found  that  the  flue  sheet  will  be  a  neat  fit  in  the  boiler. 
To  find  the  diameter  of  the  male  die  subtract  twice  the  thickness 
of  tlic  metal  to  be  pressed  plus  1/16  in.  from  the  female  former 
for  clearance  between  the  sheet  and  the  former  at  all  points. 
This  will  govern  the  e.xact  outside  size  of  the  flue  sheet. 

Offset  Firebox  Sheets. — .\nother  example  of  locomotive  for- 
mers is  shown  in  Fig.  5 ;  this  style  of  former  is  necessary  to  turn 
a  6  in.  flange  up  all  around  the  sheet.  Lugs  are  cast  wn  the 
clamping  fomier  in  order  to  locate  the  sheet  so  that  the  propor 
amount  of  material  may  be  left  below  the  bend ;  after  this  opera- 
tion the  female  former  is  brought  into  action,  turning  up  the 
flange  around  the  sheet.  Until  a  short  time  ago  the  practice 
was  to  have  the  female  former  follow  the  contour  of  the  sheet 
so  that  the  flange  would  be  turned  up  all  around  at  the  same  time. 
With  the  advent  of  the  offset  sheet,  however,  it  was  found  that 
\\  hen  using  this  method  the  surplus  metal  was  forced  to  the 
bend  near  the  middle,  with  the  result  that  the  sheet  was  doubled 
over  on  itself  and  sometimes  tore  out  the  corner  when  the  large 
amount   of   metal   refused   to   pass  through   the   formers   at  this 


Fig.  5 — Formers  for  Flanging  and  Forming  Offset  Firebox  Sheets. 
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point.  To  overcome  this  difficulty  the  writer  developed  the 
straight  line  female  former  shown  in  Fig.  5.  which  will  turn 
up  the  flange  on  the  lowest  part  of  the.  sheet  first  and  allow  the 
surplus  metal  to  turn  up  along  the  ogee  and  escape  at  the  highest 
point  of  the  sheet  which  is  pressed  last,  leaving  a  smooth  and 
perfect  flange.  Guides  are  provided  to  hold  the  clamping  former 
and  the  male  former  together  when  pressing  the  offset  in  the 


kept  on  hand  so  that  various  combinations  will  be  available.  In 
all  cases  before  sending  the  formers  to  the  shops  for  use  the 
blue  prints  should  be  marked  with  the  proper  length  and  style  of 
supports  to  suit  the  strokes  of  the  press  under  consideration. 
This  matter  should  not  be  left  for  the  shops  to  do,  as  it  will 
delay  the  work. 
ronners  for  Steel  Cars. — An  example  of  a  steel  car,  former 
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Fig.  6 — Five  Different  Types  of  Supports  for  Formers. 
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sheet  before  flanging,  as  well  as  to  form  a  guide  for  the  female  used  on  this  large  press  is  shown   m  Fig.  7.     It  is  intended  tO 

former  and  take  the  reaction  against  the  crosstie  in  the  back  of  make  two  different  lengths  of  side  stakes  for  bracing  the  sides 

the  former  when  pressing  the  sheet.  of  steel  hopper  cars  with  high  sides.     This  is  a  two  piece  former 

Former  Supports. — The  designer  must  be  well  acquainted  with  which  is  entirely  suitable  for  such  work.     For  making  the  longer 

the  manner  in  which  the  formers  must  be  supported  to  properly  stake  a  block  is  applied  to  the  lower  former,  as  indicated  in  the 
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Fig.  7 — Formers  for  Side  Stakes  of  a  Steel   Hopper  Car. 
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Section  on  Center  Line  of  B-B  and  C-C. 


take  the  strains  of  flanging  the  sheets.  A  set  of  standard  sup- 
ports, such  as  shown  in  Fig.  6  should  be  made  in  various  lengths. 
The  first  one  will  be  found  to  be  very  economical,  as  the  pads 
for  the  supports  on  the  formers  may  be  made  to  suit  the  stand- 
ard supports.     A   sufficient  number  of  these  supports  should  be 


drawing,  and  to  make  the  shorter  stake  it  is  removed  and  an- 
other block  is  applied  to  the  top  former.  In  this  way  the  shorter 
stake  may  be  made  on  the  same  general  former  used  for  the 
longer  one.  Dowels  are  located  on  the  lower  former,  so  that 
the  sheets  may  be  centered  quickly  and  not  lose  too  much  of 
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their  licat.  Great  care  must  be  exercised  to  provide  the  proper 
clearance  in  such  places  as  at  section  C-C  Fig.  6.  so  that  the 
sheets  may  have  sufficient  clearance.  The  strongest  kind  of  for- 
mers could  be  broken  if  this  was  not  done,  as  the  tongue  on  the 
former  acts  as  the  wedge,  which  with  a  load  of  800  tons  on  the 
formers  would  certainly  l)reak  something.  Such  formers  when 
used  <  11  a  large  press  should  be  set  up  in  pairs  so  as  to  make 
two  part<  at  one  operation  of  the  press,  saving  50  per  cent,  of  the 
power  rcriuired  to  do  the  work  separately. 

Steel  I'reii;lit  Car  Doors. — A  three  part  former  for  pressing 
steel  freight  car  doors  is  shown  in  Fig.  8.  The  operation  of  this 
former  is  the  same  as  other  three  part  formers  already  described. 
The  lugs  cast  on  to  center  the  sheet  are  so  arranged  that  both 
right  and  left  hand  doors  may  be  made  on  the  same  former  by 


PREVENTION  OF  ACCIDENTS 


.     '      -  :      Fia.    8 — Formers    for    Pressing    Steel    Doors. 

reversing  tlie  blank  sheet  i)eforc  pressing.  In  such  simple  work 
it  is  advisable  to  cut  all  holes  and  slots  with  a  template  while 
the  plate  is  flat,  as  tlie  work  can  1)0  done  much  quicker  than 
after  the  parts  are  pressed. 

1  he  size  of  Stock  Required. — The  size  of  the  blank  stock  re- 
quired to  form  a  cert.lin  piece  should  be  estimated  very  closely 
by  developing  the  sheet  to  some  convenient  scale  and  checking 
such  development,  so  that  the  amount  of  material  ordered  may 
be  kept  down  as  low  as  possible.  There  is  very  little  stretch 
in  iire^sing  slieets  wliich  arc  more  than  'ii  in.  thick,  and  no  al- 
lowance should  therefore  l)e  made  for  stretch.  The  formers 
shouhl  be  so  designed  that  the  sheets  will  not  be  stretched  and 
their  thickness  reduced.  \'ery  thin  sheets  have  l)eeii  known  to 
stretch  as  much  as  20  per  cent.,  and  the  blank  sheets  could  be 
made  that  much  smaller,  so  as  to  finish  to  the  re(iuircd  size.  This 
canmt  be  done  witli  thick  sheets,  and  it  is  in  no  way  desirable, 
as  the  strength  of  the  parts  are  likewise  reduced  wlien  the  thick- 
ness ci  tlie  metal  is  reduced.      ;    ...  .    .   ,      .- 

Raii.\v.\v  Stockholders.— The  Xexi:  York  Jounial  of  Commerce 
annual  canvass  of  the  number  of  stockholders  of  the  principal 
large  corporations  in  the  United  States  this  year  covers  234 
railway  and  industrial  corporations,  of  which  91  are  railways, 
with  a  capitalization  of  $5,431,852,174.  The  number  of  stock- 
holders of  the  railways  is  389.571.  the  average  holdings  being 
139^  shares.  This  is  an  increase  over  1910  of  29.275  in  the  total 
number  of  railway  stockliolders,  which  is  approximately  8  per 
cent.  The  increase  in  railway  capital  is  $97,654,274.  or  roughly 
about  2  per  cent.  '•.■"" 


In  a  paper  read  before  the  Pittsburgh  Foundrynien's  Association, 
.\pril  1,  by  W.  H.  Cameron,  manager  of  the  casualty  depart- 
ment of  the  .-Kmcrican  Steel  Foundries,  Chicago,  it  was  stated 
tiiat  from  30.000  to  35.000  wage  earners  in  the  United  States 
die  every  year  from  accidents,  and  that  in  addition  to  these 
fatalities  2,000.000  men  are  seriously  injured.  To  protect  the 
employees  from  claims  presented  because  of  these  accidents, 
$22,000,000  is  spent  every  year  in  liability  insurance  premiums. 
It  has  been  estimated  that  not  more  than  25  per  cent,  of  these 
premiums  reach  the  sufferers  from  accidents.  Up  to  seventeen 
months  .igo  the  .Kmerican  Steel  Foundries  followed  the  usual 
custom  of  protecting  itself  by  carrying  accident  liability  insurance ; 
as  it  became  apparent  that  the  company  could  control  to  some  ex- 
tent, at  least,  the  frequency  of  accidents  among  its  employees, 
it  was  decided  to  conduct  an  effective  safety  campaign  and  that 
the  company  siiould  carry  its  own  liability  insurance. 

.\t  first  it  was  left  to  the  master  mechanic  at  each  plant  to 
supervise  and  recommend  the  making  and  installing  of  safe- 
guards, but  as  these  men  were  extremely  busy  and  were  so  ac- 
customed to  existing  conditions,  it  did  not  prove  to  be  entirely 
satisfactory.  Later  three  men  were  selected  from  three  different 
departments  of  the  plant  and  this  committee  made  four  whole 
day  inspections  each  month.  The  men  selected  were  not  only  old 
employees,  but  were  familiar  with  all  parts  of  the  plant  and  were 
known  to  be  conscientious  and  not  afraid  t(j  report  what  they 
saw.  They  were  paid  their  full  wages  while  engaged  in  making 
tlie  inspection  and  $5  extra  for  each  monthly  report. 

During  the  first  month  about  1,000  suggestions  were  received. 
These  were  submitted  to  the  three  foremen  in  charge  of  the  de- 
partments from  which  the  men  were  selected,  and  they  acted  as 
a  jury  in  approving  or  disapproving  them.  The  foremen  in- 
spected all  of  the  conditions  reported  and  very  few  of  the  sug- 
gestions were  rejected.  The  report  was  then  referred  to  the 
plant  managers  and  after  being  passed  on  by  them,  the  higher 
officers,  feeling  that  the  recommendations  had  been  fully  con- 
sidered from  the  three  different  standpoints,  accepted  them. 
After  a  considerable  number  of  safety  appliances  had  been  in- 
stalled it  was  determined  to  appoint  safety  inspectors  to  devote 
all  of  their  time  and  efforts  to  safety  work.  They  report  on 
everything  from  loose  bricks  in  the  building  to  slippery  floors 
and  stairways.  Reports  of  serious  accidents  and  tlieir  causes  are 
discussed  at  tlie  meetings  of  the  foremen  and  the  lieads  of  the 
dep.'irtments.  and  are  treated  as  seriously  as  any  regular  work. 
The  results  <  f  tlie  safety  committees  investigations  are  kept  in 
the  central  ofiice  of  the  company,  and  this  office  keeps  in  con- 
stant touch  with  the  safety  inspectors.  A  safety  inspector  in  a 
plant  employing  from  500  to  600  workmen  will  have  ample  time 
to  investigate  accidents  as  well  as  to  visit  injured  workmen  and 
to  demonstrate  to  them  that  the  company  has  an  interest  in  their 
welfare  and   speed\    recovery. 

Cleanliness  in  and  abiait  the  sli<  ps  and  y.irds  cannot  be  too 
strongly  urged,  as  it  is  an  important  factf^r  in  causing  the  men 
to  I)e  more  cleanly  about  their  work  and  in  preventing  accidents 
due  to  untidy  conditions.  Windows  should  be  kept  clean  and 
tlie  walls  should  l)e  whitewashed  regularly;  unsuital)le  clothing 
should  not  1)6  worn  1).\  men  ])erforming  hazardous  work.  It  is 
believed  that  the  money  expended  for  the  protection  of  workmen 
will  lie  amply  returned  in  the  form  of  better  organization  and 
will  cause  an  actual  saving  in  the  accident  expense  accounts.      ; 


Dkimnt.  Wheel  Speeos. — The  Baldwin  Locomotive  Works  has 
published  the  following  as  a  simple  method  of  figuring  driving 
wheel  speeds.  To  obtain  revolutions  per  mile  divide  1680  by  the 
diameter  of  the  driving  wheel  in  feet.  To  obtain  revolutions  per 
minute  multiply  the  speed  in  miles  per  hour  by  28  and  divide  the 
product  b\-  the  diameter  of  the  driver  in  feet.  •..    ;.   •  .  •. 


Largest  Non-Articulated  Locomotive 


A  Maximum  Theoretical  Tractive  Effort  of  71,500  lbs.  Obtained 
With  One  Group  of  Drivers  and  Two  Simple  Cylinders  Makes 
the  New  2-10-2  Type  on  the   Burlington  of  Particular  Interest. 


l-ive  pairs  of  driving  wheels  have  been  considered  as  the  largest 
practical  number  to  be  included  in  one  group  with  a  rigid  frame, 
and  when  there  is  an  average  weight  of  over  60.000  lbs.  for  each 
pair,  and  cylinders  are  applied  of  such  a  size  as  to  bring  the 
factor  of  adhesion  down  to  4.22,  it  would  seem  as  if  the  limit 
was  practicallj-  reached  for  the  non-articulated  locomotive.  Five 
engines  fultilling  these  conditions  have  recently  l>cen  delivered 
to  the  Chicago,  Burlington  &  Quincy  by  the  Baldwin  Locomotive 
Works.     They  are  fitted  with  .single  leading  and  trailing  trucks 


Northern,  there  have  been  none  built  daring  the  liast  5  years, 
and  the  previous  locomotives  of  this  type  were  over  90,000  lbs. 
lighter  than  the  present  Burlington  engines.  Furthennore  in  the 
previous  designs  the  trailer  truck  was  applied  more  for  its  as- 
sistance in  curving  than  to  carry  weight,  and  full  advantage  of 
the  wheel  arrangement  could  hardly  be  considered  to  have  been 
taken,  as  is  so  completely  done  in  the  present  case.       .,   •  . 

Ihere   is   shown   in   the   accompanying   table   two   locomotives 
of  the  ligliter  2-6-6-2  type  and  several  of  the  latest  examples  of 


Type .  . .  ; ... . ..... .  ....  .!  .V.  .  .  ;.....  .J. . .  2-10-2 

Total    weight.   Il» 378,700 

Weight    on    drivers,    lbs 301 ,800 

Percentage  on   drivers 79.7 

.\verage   weight  per  driving  axle,   lbs 60,300 

Tractive   effort,   lbs 71,500 

Maximum  I.  H.  P.* .. ...  2,750 

Heating  surface     total,   sq.    ft '...,,......  5.161 

Superheater    surface,    sq.    ft 970 

E(|uivalert   heating  surface,   si|.   ft 6,616 

Kvaporation   i>er  s(|.   ft.   of  evaporating  henting  surface,   II).'. t 11.2 

Cylin<iers.   diameter  ard   stroke,   in 30  x  32 

Diameter  of  ilrivers,  in..  ..  ^.. ,...........,.........;,.»,...,.,.,...,  .;.        60 

*  Taken   at    700   ft.    per  minute  piston   speed,   tractive  effbi  t  assumed   to  be 
t  Steam  consumption  assimied  to  be  21   lbs.   water  per  horsepower  hour. 
t  Includes  the  feeil  water  heater. 
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4.393 

4,155 

.     ^J20J 

.'       4,051 

464 

966.3 

843        ". 

-V-^iW^v-: 

845 

5.7.><6 

5.842.5 

5.419.5 

«.0^S 

•■-5,318.7 

12 

11.85 

11.75 

10.4   ■• 

;  :.         12.95 

23  &  35  X  i2       2 

'A  &  34  X  i2 

28  X  32 

28  X  32     :■ 

29  X  28 

v^*:. 

...■.....-  57    ■ 

...    ,iS-J-  . 

■-     .■..«*■ 

•;:-..■■•.,:-.-*« 

62  of  the  niaxnnuni. 

:.-;'    '     ■'  '  ' 

■     ';".'•-.■.'';%: 

'-;■■ 

:  ■  ■      "         -    : 

which  togetiier  carry  76,900  lbs.,  making  the  total  weight  of  tlie 
locomotive  378.700  lbs.,  of  which  nearly  <S0  per  cent,  is  on  drivers. 
These  locomotives  were  ordered  after  considerable  experience 
witli  articulated  locomotives  of  the  2-6-6-2  type*  of  practically 
the  same  power,  as  well  as  with  Mikado  and  consolidation  loco- 
motives ranking  with  the  largest  of  their  type.  It  thus  appears 
that  for  this  service  a  simple  locomotive  of  the  non-articulated 
type  fitted  witii  a  higli  degree  superheater  was  considered  prefcr- 


ihe  l-'^-l  type  in  comparison  with  this  2-10-2  type.  It  will  be 
seen  that  while  the  Mallets  give  a  somewhat  larger  percentage  of 
weight  on  drivers,  the  new  locomotives  do  not  compare  very 
l)adly  in  this  respect  and  are  of  course  a  considerable  improve- 
ment over  the  Mikados.  The  average  weight  per  driving  axle 
depends  on  the  strength  of  the  track  and  bridges,  and  in  this 
respect  the  Mikado  on  the  Chesapeake  &  Ohio  is  the  largest  of 
any  locomotive   shown   in   the  table,   although   by  no  means  the 


Most  Powerful   Non- Articulated  Locomotive;  Chicago,  Burlinfltpn  &,  Quincy. 


able  to  the  articulated  compound  designs  already  in  use  on  that 
road.  These  include  engines  fitted  with  superheaters,  reheaters 
and  feed  water  heaters,  as  well  as  an  earlier  design,  which  in- 
cluds  none  of  these  appliances.        ;.,.■   :'  1   •,,. 

Although  tlie  2-10-2  type  is  not  new,  there  being  160  in  use  on 
the   Santa   Fe  and  at  least  one  on   the   Pittsburgh,   Shawmut  & 

'See  American  Engineer  and  Railroad  Journal.  May.   1910,  page  171. 


largest  weight  per  driving  axle  now  in  service  in  this  country. 
Figuring  arbitrarily  that  the  maximum  indicated  horespower  will 
lie  delivered  with  a  piston  speed  of  700  ft.  per  minute,  which  in 
the  case,  of  the  locomotives  shown  in  the  table  varies  from  22y^ 
miles  per  hour  for  the  57  in.  driver  to  25  miles  per  hour  for  the 
64  in.  wheel.  It  will  lie  seen  that  the  new  BurUngton  engine 
is  slightly  less  than  the  Mallet  on  the  same  road,  but  that  it  ex- 
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t!u-ii"  Itf.i!.  (  iiial  i-.tri-  iiuKt  In-  i\iM\i>oil  !••  i>r<.\iilr  llu-  iiii)|ht 
cloaraiu'i-  ill  ^iioh  pl.i>.\-s  a>  at  >irti'>ii  t  -i  I'i'^.  (>,  -...  iliai  tiu- 
sho»'t~  itra\  havi-  siittii-itiii  cIi-aiMiuw  llu-  -.tic  ■iiiii>i  kiiiil  "t  ini 
lin.-i"<  A'lr.M  l>f  lir^kiit  it  ilii>  \\a>  rtd  done,  a^  tin-  ti'iiuur  (Ml  tile 
{••ritu-r  ii'i^  a^  ilh  \\»ili;i'.  wliioli  witli  a  luacl  oi  S(X>  ti>ii>  lU  ilic 
fitrnii-r-  \\"iil<l  ciTiaiiil\  lucak  >'iiiK'tliiiiu;.  Siu'Ii  inriiUT-.  uluii 
usf'i  '  I!  a  lat"L:i-  |ui--^  -.limilil  li<-  M-t  up  in  paiVN  sn  a>  \>>  iiiaki- 
tvV"  liar!-  at  "iir  ■•pcrali'  d  "if  tlic  ])rf>-..  sa\ini;  5(1  pir  nni.  mi'  tin- 
jioUiT   rc'liiiriii   1"   i\i<  tlic   \\<^\^k  >r|iaralt-l>. 

Su',<'  Ii,-ii;/i;  (ill  />.',.rv  V  tliroo  pan  i'.mhiit  l"f  iiftssiiiy 
.sifvl  I'l-ciiiiu  oar  <\>»>\-^  IS  -liiiwii  in  l-'ii;.  S.  I  lie  ..pcralU'ii  'l'  tln- 
fi  •riti'T.  l.«  llic  -^anu'  as  ntluT  tina-i'  pan  l"rnur--  air<.a<l\  iK-^rriKfil 
The  hi'4>  <'aM  "n  t.i  iriucr  ilu  >iK-ii  ar<-  -•  airauiii'il  that  Imtli 
ritrlu   :i:'(l' K'M   hand  <l'"'i>  ma\    he  iiiatlc  "ii  tlu'  sanu-  t'"rnKT  l'\ 
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Fig.    8 — Formers    for    Pressing    Steel    Doors. 

ri\rr»:::_  -.'^i-  Mank  shci-l  hfi.'rr  pri-^mu.  In  >i!oIi  ^iin]>Ir  w .  .rk 
i;  i-  ;iV:vi«;ihK'  t.'^iit  all  h' !<.■-  and  -l"!-  with  a  ii-niplait.-  while 
tl.v  I'^at  ;-■  iJat.  a*  •  the  w-.^rk  cm  iu  il'-nc  nuu-ii  .pni-ker  than 
afti-r  .«;••■  ;V:ir.f-  are-  pressed. 

/ /?,•  .N. '■.-,••  ..r'-  M''i'h  /\'.'.//(/''i'(/  -  I  l;i-  -i/e  •  i  the  Mank  st.H-k  re 
(];Mf"i  d  !•'  ffTtu  a  eertain  jiiet'e  >!iiiiild  'h-  e^tinMii-'i  \<.-r\  I'I'i'-elx 
1^. .  de> '  ■  ;'n;L:  i!ie,  slitvt  ti'  «  MUe  ennwniini  M-aK  and  eht'ekinv: 
-■.•>■■.  -lev  I  ptnyM!.^  *■!  th.it  tiie  ani'-init  "l"  niat<  rial  ( irdi.red  ina> 
■  e  kepi.  ■?■  \v;i  a*.  l"\v  a.-  p.  .->jhle.  1  I;ere  i>  \er.\  little  siretoli 
in  pr.--rr  c  -'..eel-  wh.iv-h  ar.-  na. re. than  '<  in.  thick,  .and  n-  .-d- 
!.'i\.ii.''.e  -;>  :;h!  t!u  ret.  .r>-  'e  irade  I'^r  -tiMeh.  I  lie  t'irnier- 
-':■  aiM  l-.e  -  'U.-i'.^ned  ti.iaf  tin-  -lu-a-  will  ni 't  he  -irei.'hed  :i\M\ 
tia'.-ir  t'. j.-kres-  rei.i'u;.ed.  ,\  or;,  tin'n  s'leet-  ha\e  h>en  kn^'wn  t'' 
.-^ri't  "i:  .'-;  H';t';  ;i>  2i>  p<-r  eent..  and  llu-  iiiank  -iieet-  e.iiiM  lie 
i?-.a'Ie  ti'i'it  vrwh.  si.i::dler.-'  as  t-'  !ini>h  !•■  t'u  reipjired  -i/<  I  hi- 
v;.V.!i  t  '•.■'':• -lU-  with  thiek  -!tevi-i  and  it  i-  in  n^  u.i\  de-iralile. 
;Vs  t'ie -rtrt'..^th  ii.f  llu'  jiart.-"  are  likew  i-i  redxeedi  '.\i}en  the  thiek- 
i-:i'—  •  f  r;:v;i>ta!  is  TednCed.'  ., 


k  \i^.\^  .\\  ."^T""  ivli"'l  I'KKS.-  ■  I  he  .\'t':e  )'"k  ./■'unui!  ■>'  (  ■;;.•;;;■•.■■.■.• 
.aiintiai  e;ii;\a—  "I  the  nnnihev  "f  -f'okh.dder-  Mt"  the  iirineip.d 
!;i'.:e  e.  ■rpx/r.atij 'iii^  in  the  L'liited  State-  tlii-  \ear  e. 'ver-  2M 
railway  aii.l  jndu?trial  C"rp"r.iti(.i>.  f  ul-ii-h  '*1  are  railw.ty-. 
with  .1  eapiTiiU^atioii  i<\  SFA,M.f^^-A7^.  I  he  ninnher  "i"  -t.'ek 
,h.l.;cr-  "tilie  nijhv;iy-  is  .V'<''..^71.  the  a\er:iue  h.ddinii-  heinii 
I.V'-.  -h.ireS.  Tbis  i^  an  inere;i^e  "Ver  T'll*  ■•i  2''.27r  in  tlie  t"tal 
iniinher. "f  railway  stc^^^k^>•!^ler^,  wliieii  i-  .ipiir"\ini.itel>  S  per 
ecivt.  f 'u-  inerea-e  iiv  r.'iilway  eapital  i-  S''7.''.^4J74.  <<v  r. 'U.uhl> 
a'>"<fi  J  •v.r  eviii. ; 


In  .1  ])aiier  read  het'nre  tlie  ritlshinyh  i'c  mndrv  men's  .\ssneiati<>n, 
April  1.  li\  W.  II.  (anieroii.  ni.inaiiir  >>{  the  e.isualty  depart- 
ment III  the  Ameriean  .'~'teel  l'"i  mndrie-.  l'liiea!.;i  >.  it  w.is  st.ited 
ih.it  tri'iii  .?().(K)()  ti'  .^.^.(XM)  \\  .lye  e.arni-r-  in  the  I  tiited  States 
ilii-  e\i'r\  \e.ir  tinm  aeeideiits.  and  th.it  in  .'idditinii  ti»  tliese 
i.it.'ilities  J.(I(X).(HK)  men  are  -erinn-l\  minreil.  I'm  pioteet  the 
nnpi'i\ei-  triim  elaim-  prc-i-nted  lnH-.m-e  iit  these  .leeidents. 
.S _'_'.( K M ).( KX )  i^  spent  e\  er.\  xe.ir  in  li.ahilitv  insnraiiee  preminins. 
Il  ha-  heeti  estimated  that  imt  more  th.in  _'.^  per  eeiil.  of  tiie-e 
premium-  re.ieh  the  -ulVeter-  from  aeeiclent-.  I'p  to  se\enieeii 
month-  .il:o  tlu-  .\merie,in  .Steel  l-oimdries  fojloue'l  tlic  iisn.al 
<n-tom  of  proteelint;  itself  hy  earr\in.«  aeeident  li;il>ilit\  insnraiiee: 
.1-  it  Iieeame  .ipp.ireiit  that  the  eomp.iny  eonid  eontrol  to  some  ex- 
tent, .il  le.i->.  the  frequenev  of  a<'eidents  amniiu  it-  emplovees, 
it  \\a-  di-eided  to  eouduet  .in  etfeeti\e  s.ifetv  eam|),iiv;ii  .iiid  ih.it 
the  rom|ian\    -iinidd  e:irr\    it-  own   lialiilit\    insiir.inee. 

\i  lii-i  11  v\,i-  leli  to  \\\^■  m.i-ti'r  niieh.inie  at  e.teh  |i|ant  to 
-uper\i-i-  ,ind  leioimniud  the  making;  .and  iustallinti  of  safe" 
ui'.ard-.  hut  .1-  ihe-e  men  were  e\tremel>  hu<>  .and  wire  so  ae- 
en-t"nud  t^  exi-tinsi  eouditioiis.  it  did  not  pro\ a  to  In.-  entirel\- 
-ati-i.iei..r\ .  i..iter  three  nun  vmti'  -elec'ied  from  three  ditfereiit 
dep.irtmeiit-  of  tile  plain  .ind  this  eommittee  niaile  four  whole 
d.i>  in<peetion>  eaeh  nionili.  I  he  nun  seleeted  were  not  only  old 
emplii\ee>.  hut  w  eri-  faniili.ir  with  .ill  jLiit-  •>{  tlu-  plant  ;md  wi-re 
known  lo  ho  eoiiseieiitious  .and  not  .ifr.iid  to  ie))ori  what  tlie\ 
-.iw  .  I  he>  were  p.iid  their  full  w;iL;e>  whiK-  eiiyayed  in  m.akini: 
tile   iii-]ii'etii  n   and  $3   extr.i    for  (.-.leh   nioiitlilx    report. 

I  luriuLi  tin-  iir-t  month  .ahout  l.(XK)  suiiueslioii-  weie  ri'eei\ed. 
I  hese  were  snhmilteil  to  the  three  foremen  in  eh;iri;e  of  tlie  de- 
Iiartnunt-  from  whieh  the  nun  were  -eleetid.  .and  ihey  .leted  .i- 
a  inr\  in  .iiipr.  i\  ini.;  nr  dis.ippro\  in^  them.  The  foremen  iii- 
-IHOted  .lil  of  tiie  eonilitioiis  reported  .ind  \>r\  few  of  the  -ui; 
m-tioiiv  were  reji-eted.  I  he  report  w.i-  then  rtferied  to  tiu- 
plant  man.iyers  .and  .ifti-r  heini;  ])as.sed  on  h\  them,  tlu'  higher 
otticor-.  leeliiii;  thai  the  reeomnund.ition-  h.id  heeti  fully  eon- 
>ideri<l  fr.  an  tiu-  tlirer  ditVerenl  -t.iiiilin  lint-.  .leeeiited  them 
Aftrr  .1  e. in-ider.ihle  mimlier  of  safety  appliaiuus  li.ad  Iiei'ii  in 
-t.dkd  it  w.i-  detetniiiud  t''  .appoint  -.if»-t\  in-pi-etor-  to  ilesoti 
.dl  of  tjuir  tiuu  and  etYorts  to  >.ifit\  work.  The.N  report  on 
e\(.r\ tliiu'^  from  I.  o-e  hriek-  in  the  huildiiii;  to  slippery  floors 
and  -t.iirw  .iv -.  Ki.]P'in-  of  -erion.,  aeeident-  .and  their  e.iuse-  ari' 
di-i-i;,-.-ii  at  the  meitiiiL;-  ..f  the  fnia'inen  .and  the  heads  of  the 
del'anmeut-.  .and  .ire  tia-ated  a-  -erioii-l\  a-  any  retiul.ir  work. 
1  he  re-iiIt-  ■  I  the  -.iUi\  eomiiiittee's  iiu  e-ti.y.atioiis  .are  kept  in 
the  eentr.al  utiiee  i-f  tiu  eoinpanx.  .ind  thi-  ol'tiee  keep-  in  eou- 
-taiu  toiirh  will;  llu-  -afi-t>  in-peetor-.  .\  -afet\  in-jieetor  in  a- 
plant  employn!.;  from  .-(X)  f  HX)  workmen  will  h.iv*.-  .ample  lime 
t"  inve>tiyat.  .ueidiiii-  a-  wi.Il  .i-  lo  \i»ii  injured  woiknu'ii  ;ind 
t"  di'Uii 'ii-tr.ite  til  rlu  in  th.at  the  eomp;in\  h.i.-  an  interest  in  their 
welfare   .aiir]    -pt-ed.v    rceo\er> 

•  le.iidiiu --  in  and  .''.li  ni  tin  sir  p-  .md  \:iriU  eannm  he  toii 
-troiii^lx  ur'_:(d.  a-  it  i-  ;in  imtiori.ani  faeior  in  r.in-iiiL;  the  nun 
t"  I'l  more  e'eanlx  aii"lU  llu-ir  wiirk  .iiid  in  pri-veiumi:;  aeeidnit- 
dtle  to  iintid;.  e.indiliou^.  Window-  -liniild  In-  kept  ele.iii  .and 
the  wall-  -h'  nld  In  whitew.i-lud  icLiularlv  :  nn-nitahle  elothin.i: 
shoidd  11.  ■!  he  Worn  h\  nieii  ]ierf^ -rmiii',;  ha/.ardons  wurk.  It  i- 
helie\i-d  lh;it  tiu  llioiie)  i-xpiiidnl  f.  .r  the  proireiion  of  workmen 
will  he  amply  returiK-d  m  tiu  form  of  lu-tter  ori;ani/,-itioii  and 
will   e.iu-e  .-in   .'letnal    -;i\ini.;   in   the  .aeeident    expeii-e  .aeeouiits. 


|)ki\ixi,  W  HKKi.  Si'i.Kn-.  The  K.ildwin  l.neoniotixe  W  ork>  has 
pniili-Iud  tile  foilowint;  a-  a  simi)le  method  of  liiiurint:  driviiiki 
wlu-el  >peed-.  To  ohiain  rt.\  •  ■hition>  ]ier  mile  di\ide  1<)S()  liy  thp 
di.'imeter  of  tiu-  drivin.s.;  wluel  in  feet.  1  o  ohiain  revolutions  jier 
miiuite  multiiily  the  s]iee<I  in  miles  per  hour  h\  _'.'<  and  divide  tlic 
uro-hiet  iiv    the  diaiiu-ier  "f  the  driver  ii>  fiet        -  .  •' 


Largest  Non- Articulated  Locomotive 

A  Maximum  Theoretical  Tractive  Effort  of  71,500  lbs.  Obtained    ; 

With  One  Group  of  Drivers  and  Two  Simple  Cylinders  Makes 

the  New  2-10-2   Type   on   the    Burlington  of  Particular   Interest.  . ': 

live  pairs    'I  (Irivinsi  whoils  liave  Ikon  consi<lcrv<l  as  tlu- hir^ot  Xi.rtlicrii.  tlK-rc  have   hccn   n.«iic   \>mh  •linini*   tlu'   past    5   yoars. 

,ii;t  tioil  lll:Il:^cl■  to  Ik-  itiolinlol  in  om-  ijr.iup  witli  a  riyiil  iraiiu-.  ami  tile  l)ic-\ii)us  l<io«miMtivi>  i>t  this  t>j)c  were  over  ''(MUX)  l'<s. 

,11(1  wh.Mi  tlivTi-  is  ;iii  .iMTayt.'  wiii-lu  ot  nvcr  (>().()U()  1I)S.  fur  lacli  liuliter  lliaii  the  present   I'.urlinsitnn  cuiltnes.     l-"urtiieriii"re  in  the 

pair,    aii'l    rviiniii'r>    are    apphed    nt    sucli    a    si/e   as   Vi   hriiis;    the  previous  desiiiiis   the   traiUr   tnuk    was   applied   nmre    lor   it>   a>- 

laetor     ,t  a<UK-sion    ilown   to  4.22.    it    wouhl   seem   a-   if  the   limit  sistaiiee  in   eurvitiu  tlian  t"   earry   weis^Iit.  ail<l    ttill   a«l\ailta)ie  "t 

A.is  pr.ietieal'.\    reaeheii   loi-  tlie  iK  ni-artieulated  !>icnniiiti\e.      live  the   wlieel  arran^einciit   eouhl   hardly  hi'  C'>iisi<lored  lo  have  heeii 

nnfiiK's    t'lliilliiii;    these    eoiiditions    iiave    rereml\    heeii    <leii\ered  taken,  as  is  .s<>  omipleulx   il-iue  in  the  pres«fm  case. 

to  the  Cliii-au".   Ihirliiititoit  vK:  Ouinev    !>>    the  li.iltlwiii   Locoiiioti\e  There    is    shown    in    tiie    aoeomp.iMyiii!i    lahle    two    loeomotivos 

Works       Ihey   are   lUted   with   single  leaihn;^  and  trailing  trucks  -o!  tlie  lighter  2-0-(i-J  type  and  several  oi  the  latesl  e.^ainples  of 
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wliieh  •oi'i'tii-T  e.uT\    7(»,"i()0  Ihs..  inakiiiii  the  total   weii;lit  of  the       the  2-^-2  type   in   eompan-on    with   tliis   2  lit  2  t>iie.      h    will    he 

seen  that  while  the  M.ilKts  L;i\<-  .i  somewhat  larger  pereeiitase  ol 
wei«!n  on  drivers,  the  new  joeoniotives  dn  n<it  eoinpare  very 
liadls  in  this  resjieet  and  are  of  coiir>e  ;i  eoiisiderahle  impro\i- 
riutn  over  ilu  Mikados.  I  he  .'neraiie  weiulit  ikt  dri\  inR  axle 
depeniis  on  the  streiiiitli  of  the  track  an<l  hridiies,  and  in  this 
tliat  lor  tlljs  service  a  simple  locmnotiw  of  the  non-articulated  respect  the  Mikado  on  the  (hes.ipiake  M:  ( )hio  is  the  largest  of 
isjie   ritli-  !    .vitii   a  hish   ileiiree  siiperluater   w  .'is  coiisiilered   prefer-       anv    locomotive    shown    in    the    talile.    .'lltll<niylf   In     ()o    nieattS    tile 


locomotive  '7S,7()(I  Ihs..  of  which  nearl\  SO  per  criit.  is  on  drivers. 
Thes  •  lo.-. .ni..tiv  es  were  ordered  after  eoiisiderahle  experience 
with  artrrii'atcd  locomotives  of  the  2-()-<)-2  type'^^'  of  jiracticallv 
ihc  sajne  [lovvor.  a-  well  as  with  .Mikado  ;ind  consoliil.ition  locn- 
niotives  r mkiny   with   the   largest   of  tluir  tyjie       It   ihus  appear- 


Most   Powerful    Non- Articulated    Locomotive;   Chicago,    Burlington   &   Quincy. 

iMe  ti     the  articid;ited   compound  desi'jns  alreadv    in   use  on   that  lariiest    wei!.;hi    pet  drivin.i;   .ixle  now   in    sen  ice   in   this  country. 

V'>;\>\.       i  hese    ini-hide   enyipcs    litted    witli    superhe.itcrs.    relu-.iu-rs  l-i'^nriny  arhitr.irilv    th.it  the  ni.ixinuim  indicatol  horespower  wiV 

and    feci   w;iter   lu-.iifrs.  as   well   as   an   earlier   desi.siu.   whicli    in  It  delivered  with   a  |iisi..n   speid  of  7(K)  ft.  per  minnte.  wliicli   in 

cluds   none  of  these   .-ipidianccs.                                           ;.-..-  the  case,  of  die  locomotives  shovvti  in  the  tahle   varies   from  22  4 

.Mtliouuh  the  2-10-2  ivjie  is  not  new.  there  heinsj  IfiO  in  use  on  miles  jier  hour  for  the  .^7  in    driver  to  23  miles  per  liour  for  the 

the    ."santa    I"e   .hkI    .it    le.ist    one   on    the    I'ittsluirgh.    .^hawmut    ^-  M    in.    wheel.      It    will    he    seen    tlutt    the  .new    i!urlini>t<iii    engine 

~^^:^:f^,^r^riu,]:i^iourifo^lr^,^rJ^^^  '^  slijiluU    less  than  the   Mallet   on  the  same  roa.i.  hut  that  it  ex- 
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ceeds  all  other  engines  on  the  list.  Even  this  large  power  is 
obtained  with  a  very  reasonable  average  evaporation  per  square 
foot  of  heating  surface.  '  .;...;.. 

Boiler. — The  boiler  measures  885^2  in.  in  diameter,  and  is  of 
the  straight  top  type,  although  the  third  sheet  increases  to  a 
diameter  of  96j/^  in.  at  its  connection  to  the  firebox.  The  slope 
is  all  placed  at  the  bottom  of  the  barrel  to  give  a  larger  water 


of  the  boiler.  The  crown  of  the  combustion  chamber  is  sup- 
ported at  the  top  by  two  T-bars  hung  on  expansion  links  and 
the  remainder  of  the  boiler  is  radially  stayed.  There  are  501 
flexible  staybolts  placed  in  the  sides,  throat  and  back  head. 

Emerson  superheaters,  having  a  surface  of  970  sq.  ft.  on  the 
steam  side  of  the  elements  and  headers,  have  been  applied  to 
these  locomotives.  They  comprise  30  double  looped  elements, 
15  on  each  header.  The  superheater  tubes  are  If^  in.  outside 
and  are  placed  inside  of  6  in.  flues.     These  superheaters  are  of 


Section    of   Firebox   Showing    Arrangement   of    Fluet.   :.         .• 

space  around  the  bottom  of  combustion  chamber.  As  a  further 
improvement  to  the  circulation  at  this  point  the  front  water  leg 
is  sloped  upward  on  an  easy  curve  and  has  a  width  of  6  in.  The 
clearance  around  the  bottom  of  the  combustion  chamber  is  ap- 
pro.ximately  7  in.  The  tubes  and  flues  are  22  ft.  7j4  in.  in 
length,  there  being  285  of  the  former  2^4  in.  in  diameter  and  30 
superheater  flues  6  in.  in  diameter.  The  combustion  chamber 
is  about  27  in.  long  and  it,  with  the  firebox,  has  a  total  heating 


'    .vArrangement    of    Barnum    Stoker   Troughs    In    Firebox. 

the  latest  design  of  this  typet,  wherein  the  saturated  and  super- 
heated steam  headers  are  in  separate  castings  bolted  together 
in  such  a  way  as  to  allow  a  slight  movement,  permitting  un- 
equal contraction  and  expansion. 

Assume  that  an  efficiency  of  combustion  is  obtained  on  these 
locomotives  which  will  give  an  evaporation  of  8  lbs.  of  water 
per  lb.  of  coal;  to  develop  the  maximum  horse  power  of  the 
engine  with  a  steam  consumption  of  21  lbs.  per  horse  power 
hour  will  require  over  7,200  lbs.  of  coal  per  hour.  On  the 
district  where  these  locomotives  are  to  be  used,  viz.,  Beardstown 
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surface  of  320  sq.  ft.,  giving  the  boiler  a  total  evaporative  heat- 
ing surface  of  5,161  sq.  ft.  Assuming  a  steam  consumption  of 
21  lbs.  per  indicated  horsepower  and  the  maximum  horsepower 
given,  it  will  be  seen  that  the  average  evaporation  per  square 
foot  of  evaporative  heating  surface  required  will  be  about  11.2 
lbs.  of  water  per  hour,  a  figure  below  any  of  the  others  shown 
in  the  table  with  the  exception  of  one.  This  clearly  indicates  that 
the  boiler  is  of  ample  capacity.  .  "    V 

There  are  no  features  of  particular  interest  in  the  construction 


division  in  Illinois,  conditions  are  such  that  the  maximum  capac- 
ity will  be  required  practically  all  of  the  time,  and  while  there  are 
some  firemen  capable  of  handling  this  amount  of  fuel,  the  aver- 
age fireman  cannot  do  so.  It  therefore  seemed  necessary  if 
the  capacity  of  the  locomotive  is  to  be  utilized,  to  either  provide 
a  stoker  or  to  equip  for  burning  oil.  The  former  method  was 
preferable  and  the  Barnum  stoker  which  has  been  developed 
on  this  road  has  been  fitted  to  the  five  locomotives. 

tSee  American  Engineer  and  Railroad  Journal,  November,  1911,  page  425. 


'-  ■ '    .-   .  :  •^.' 


234 


AMERICAN     ENGINEER. 


Vol.  86,  No.  5. 


Stoker. — This  stoker  is  of  tlie  underfeed  type  employing  screw 
conveyors  of  a  constantly  decreasing  diameter  toward  the  front 
end  of  the  firebox,  which  are  set  in  troughs  just  below  the  level 
of  the  grates.  Above  the  conveyors  in  each  trough  are  a  series 
of  inclined  plates,  adjustable  for  height  and  inclination.  The 
clearance  between  the  conveyor  and  the  bottom  of  the  trough 
can  also  be  adjusted  to  secure  the  most  satisfactory  results. 
The  conveyors  are  operated  by  a  transverse  worm  shaft  under 
the  cab  deck  which  is  rotated  by  two  small  steam  engines  se- 
cured on  the  outside  of  the  frames.  There  are  four  troughs 
and  conveyors  set  28  in.  apart,  and  between  them  are  the  grate 


is  built  in  the  combustion  chamber  and  is  extended  uj)  to  a  point 
38  in.  below  the  crown  sheet.  The  inside  of  this  wall  is  16}/^ 
in.  back  of  the  tube  sheet. 

Because  of  the  arrangement  of  the  stoker  it  was  not  possible 
to  use  the  usual  plate  support  at  the  back  end  of  the  firebox 
and  two  vertical  expansion  links  are  employed.  These  are  lo- 
cated 56  in.  apart  transversely,  placing  them  outside  of  the 
frames,  and  the  cast  steel  deck  plate  is  extended  out  and  fitted 
with  heavy  ribs  to  form  a  suitable  support.  At  the  top  the 
links  are  pinned  to  a  large  casting  fitting  under  the  mud  ring 
and  on  the  back  head  of  the  boiler.    At  the  front  the  mud  ring 


Grates   and    Operating   Gear  on   the    Burlington  2-10-2  Type   Locomotives. 


..■bars  which  are  shown  in  detail  in  one  of  the  illustrations.     Each 

'-•  of  the  three  sections  of  the  grate  are  arranged  to  shake  in  two 
-  groups,    and    each    grate    bar    is    set    in    a    rectangular    frame 

.■"  which  can  be  titled  through  a  wide  angle  for  dumping  the  fire. 
■:  Below  each  of  the  three  sections  of  the  grate  is  an  independent 
■■,  ash  pan  having  two  hoppers.  .Ml  of  these  hoppers  are  of  the 
'.  self-clearing  type  and  are  fitted  with  cast  iron  swinging  doors. 
A  coal  crusher  driven  by  a  6  in.  x  6  in.  steam  engine  is  located 
1.  on  the  tender  and  delivers  coal  to  a  belt  conveyor  which  trans- 

•'    fers  it  to  a  transverse  trough  from  which  it  is  discharged  into 

^,  the  longitudinal  feed  troughs.     .\   Ryan-John.son  coal   pusher  is 

'.  fitted  in  the  coal  space  of  the  tender. 

o       There  i$  no  arch  in  the  firebox,  but  a  brick  wall  9  in.  thick 


is  supported  on  the  usual  sliding  shoes  and  from  this  point  to  the 
cylinder  there  are  four  plate  supports. 

Cylinders. — Cast  iron  cylinders,  each  including  half  the  saddle 
in  the  customary  manner,  have  been  employed.  Since  the  super- 
heater has  two  separate  headers,  an  equalizer  pipe  connecting 
the  steam  passages  in  the  cylinders  has  been  provided.  The 
cylinder  barrel  walls  are  made  unusually  thick — 2  in.  because  of 
their  large  diameter.  Cast  steel  piston  heads  of  the  dished  type 
fitted  with  cast  iron  bearing  rings  6  in.  in  width,  except  at  the 
bottom  where  they  are  widened  to  8  in.,  are  used.  The  15  in. 
piston  valvesj  are  of  the  double  ported  design  similar  to  those 
employed  by  the   same  builders  on   the   Nashville,   Chattanooga 

l.'^e^■  .-1  III rrirn II   Engineer.  March,  1912,  page  141.  ,- 
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&  St.  Louis  Paciiic  type  locomotives.  Circulating  or  drifting 
valves  of  the  Sheedy  type  are  provided  and  relief  valves  are 
tapped  into  tlie  live  steam  passages.  The  guides  for  the  valve 
stem  crosshead  are  cast  in  one  piece  with  the  hack  steam-chest 
head.     A  Ragonet  power  reverse  gear  is  employed. 

Frames. —  The  frames  are  steel  castings  6  in.  wide  with  sepa- 
rate rear  sections  4y>  in.  wide.  Included  in  the  castings  at 
the  proper  points  are  thin  webs  for  suitably  attaching  the  frame 
braces.  By  this  method  the  frame  itself  is  not  weakened  by  the 
numerous  transverse  boll  holes,  and  at  the  same  time  the  braces 
have  a  better  bearing  and  are  more  securely  fastened.  The 
construction  and  arrangement  at  the  front  pedestal  and  around 
the  cylinders  is  particularly  interesting.  Separate  front  rails 
at   the    top   and   bottom    are    employed,    but    the   bottom    rail   of 


castings.  .\t  the  top  the  rail  is  carried  back  well  over  the 
pedestal.  This  is  one  of  the  strongest  and  stiffest  arrangements 
where  sep:irate  double  front  rails  are  employed  that  has  ever 
been  illustrated  in  these  columns.  ■-■':^' '^-' ■„'■"'■■■■'■'■':■'  ^l'^;:     •    • 

Tranverse  frame  braces  are  liberally  employed  and  include  a 
horizontal  steel  casting  just  back  of  the  cylinders,  which  is 
bolted  to  the  cylinder  castings  as  well  as  the  frames.  Between 
the  first  and  second  pair  of  driving  wheels  the  guide  yoke  acts 
as  a  frame  brace  and  the  valve  gear  bearer  answers  this  pur- 
pose between  the  second  and  third  pair.  Just  at  the  rear  of  the 
second  pedestal  is  also  a  heavy  cast  steel  ribbed  brace  in  a  ver- 
tical position  secured  to  the  Ij^  in.  webs  forming  part  of  the 
main  frame  castings.  A  similar  brace  is  found  in  fmnt  '  f  the 
fifth  pedestal.     Between  the  third  and  fourth  and  the  fourth  and 


Barnum    Underfeed    Stoker   Applied    to    Burlington    2-10-2   Type    Locomotive. 


the  main  frame  is  also  carried  forward  underneath  the  cylinders 
for  a  distance  of  about  39  in.  This  extends  below  the  lower 
front  rail,  which  is  of  cast  steel  and  arranged  to  accurately  fit 
into  the  main  frame  back  as  far  as  the  pedestal  leg.  The  front 
rail  includes  a  lip  2l4  in.  thick  extending  down  on  the  inside  of 
the  main  frame  for  its  full  length,  and  also  up  the  inside  of  the 
front  pedestal  leg  nearly  to  the  top.  This  inner  lip  has  a  stiffen- 
ing web  in  the  corner  and  also  extends  downward  on  the  inside 
below  the  main  frame,  ending  in  a  jaw  which  carries  the  bear- 
ing for  the  main  brake  shaft.  Both  of  the  front  rails  end  just 
in  front  of  the  cylinders  where  they  are  bolted  and  keyed  to 
a  cast  steel  deck  plate.  There  are  9  horizontal  and  9  vertical 
bolts,  as  well  as  a  large  key  securing  the  lower  front  rail  and 
the  main  frame.     Part  of  these  bolts  also  connect  to  the  cylinder 


lifth  drivers  are  heavy  horizontal  frame  braces  which  also  act 
as  supports  for  the  boiler  braces.  Shoes  and  wedges  are  of 
bronze  and  the  pedestal  binders  are  of  cast  steel  lugged  and 
bolted  to  the  frames  in  the  usual  manner.  Castle  nuts  are  em- 
ployed on  these  bolts. 

Rods  and  Drii'Utg  Wheels. — The  main  rt)ds  are  of  I  section, 
but  the  side  rods  are  rectangular  in  section.  They  offer  no  par- 
ticular features  of  interest  except  the  side  rod  stub  ends  at  the 
second  and  fourth  drivers.  A  detail  of  the  construction  at  this 
point  is  shown  in  one  of  the  illustrations,  and  it  will  be  seen 
that  the  knuckle  pins  on  the  stul)  ends  are  surrounded  by 
spherical  bushings  of  case  hardened  steel,  titting  in  l)races  hav- 
ing a  wedge  adjustment.  This  arrangement  was  employed  since 
the    locomotives   are    designed   to   traverse   21    deg.    curves    .ind 
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the  front  and  rear  pairs  of  driving  wheels  are  permitted  con- 
siderable side  motion.  Blind  tires  are  employed  on  the  main 
drivers;  the  second  and  fourth  drivers  have  their  tires  set  in  to 
give  a  clearance  of  ^  in.,  and  the  front  and  back  tires  have  a 
clearance  of  }^  in.  This  in  connection  with  the  side  play  allowed 
in  the  boxes  necessitated  the  employment  of  some  method  to 
permit  the  side  rods  to  adjust  themselves  without  binding. 

Vanadium  steel  is  used  in  the  main  driving  axle  and  the  main 
crank  pins.  It  was  found  impossible  to  provide  the  necessary 
amount   of   counter-balance   in   connection   with   the   main   wheel 


the  brakes  on  these  wheels.     Two  11  in.  air  pumps  are  provided. 

The    equalization    system    is    divided    between    tlie    third   and 

fourth   pairs  of  drivers.     All  driving  springs  are  mounted  over 

the  driving  boxes  and  cast  steel   equalizers  are  used  throughout 


Case  Hardened  Skel 


H~^-»l 


I— 4-~>f— ^^— I 


-■-  Spherical    Bearing    on   Side   Rods. 

centers,  and  therefore  large  cast  steel  counter-weights  have 
been  placed  on  the  main  axle  inside  the  frames.  These  are 
pressed  on  and  keyed  in  place. 

Four  12  in.  x  10  in.  brake  cylinders  are  employed,  two  being 
bolted  to  the  guide  yoke  and  operating  the  brakes  on  the  first 
three  pairs  of  drivers.  The  other  two  are  secured  to  the  frame 
brace  between  the  fourth  and  fifth  pairs  of  drivers  and  operate 


Main     Driving     Axle    With     Counterbalance     Weights. 

with  the  exception  of  those  extending  under  the  rear  trucks, 
which  are  of  forged  iron. 

Twelve  inch  steel  channels  are  used  in  the  framing  of  the 
10,000-gal  tender,  which  has  a  front  bumper  beam  of  oak,  and 
a  back  bumper  beam  built  up  of  steel  plates. 

General  dimensions,  weights  and  ratios  are  shown  in  the  fol- 
lowing table : 

General   Data. 

Gage 4  ft.  S'A  in. 

Service    Freight 

Fuel    Bit.   coal 

Tractive  effort    71,500   lbs. 

Weight  in  working  order   378,700  lbs. 

Weight  on  drivers 301.800  lbs. 

Weight  on  leading  truck   26,600  lbs. 

Weight  on  trailing  truck   50,300  lbs. 

Weight  of  engine  and  tender  in   working  order 562,000  lbs. 

Wheel  base,  driving 20  ft.  9  in. 

Wheel   base,  total ;^.39  ft.  8  in. 

Wheel  base,  engine  and  tender   74  ft.  4%   in. 
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Ratios.  :■ :    ;■',     ■  -'   '"    ''    : 

Weight  on  drivers  -¥■  tractive  effort ..,..,..,,..,,,>..  .i-     4.22 

Total  weight   -=-  tractive  effort 5.30 

Tractive  effort    X    diam.  drivers  -~  equivalent  heating  suriace* 647.00 

Tractive  effort    X    diam.  drivers   4-   total  heating  surface      830.00 

Total  heating  surface*    -~  grate  area 58.70 

Firebox  heating  surface  -h  equiv.  heating  surface*,  per  cent 6.22 

Weight  on  drivers  -^  equiv.   heating  surface* 58.60 

Total    weight    H-    equiv.    healing   surface* 73.40 

Volume  both  cylinders,  cu.  ft 26.18 

Equivalent   heating  surface    -i-    vol.   cylinders ..253.00 

Grate  area  -j-   voL  cylinders.. , .    3.36 

•.' ■   :V->....^'-/ -■.:•    '-:y,'.-    -.■•■'■■  Cylinders^  .  ■,    -' 7  ■'■;/.•■:■■■.;■--  ■■■-■'V'^  :'.-.■->  ' 

Kind Simple 

Diameter  and  stroke 30  x  32  in. 

,,.;-■.•,■■    ;•_  ;  V  Valies.  ,.■,■.,  '  •:^:.' \  .  ■■ 

Kind    .'.r^..... .........  .„... ..........'•  ...■.."..'.  .Piston 

Diameter 1 5  in. 

Lead !4  in. 

Wheels.  ■:-C'-'-:--^'>"r:--i'^''"-''l'-.  ^'V'-. 

Driving,   diameter   over  tires 60  in. 

Driving,  thickness  of  tires   4  in. 

Driving  journals,  main,  diameter  and  length 12  x   12  in. 

Driving  journals,  others,  diameter  and  length 11  x   12  in. 

Engine  truck  wheels,  diameter   33  in. 

Engine  truck,  journals 6  x  10  in. 

Trailing  truck  wheels,  diameter   42  J4   in. 

Trailing   truck,  journals ..8   x    14  in. 

Boiler. 

Style Straight 

Working  pressure 175  lbs. 

Outside  diameter  of  first  ring 88  ^   in. 

Firebox,  length  and  width    132   x   96  in. 

Firebox  plates,  thickness   . ^'8   it   ^   in. 

Firebox,  water  space   F — 6  in. ;  S — 4  to  6  in. :   1! — 4  in. 

Tubes,   number   and   outside   diameter 285.    2 '4   in. 

Tubes,  thickness s  .........>, No.  11   B.  W.  G. 

Flues,   number   and   outside  diameter.^,.  I",^  Ai. 30,   6  in. 

Flues,  thi'ckness -.itV-j,.*;.-^.-.^  ... . No.  8  B.  W.  G. 

Tubes,   length    -r.\ . .  ..\.'. .  V'..t ....... 22   ft.    7  1/2   in. 

Heating  surface,  tubes  and.  flues 4,841   sq.  ft. 

Heating   surface,    firebox 320  sq.   ft. 

Heating  surface,  total 5.161   sq.  ft. 

Superheater  heating  surface   (steam  side) 970  sq.  ft. 

Heating   surface,   equivalent .6,616  sq.   ft. 

.  Orate   area    .•^••^•.•.•^«.«««. .......,..•.«.  •'*■..  ..ri  . ....... .  .88  sq.   ft. 

'■    ■  ■  Tender.  • 

Tank   Water  bottom 

Frame Steel 

Wheels,   diameter ii  in. 

Journals,  diameter  and  length .6  x   11    in. 

Water   capacity    1 0.000   gals. 

Coal  capacity   15  tons 

*  Total  heatin.u  surface  plus  1.5  times  the  superheating;  surface.  :''•;,:;.■,  :• 


RFCLAIMING    LOST    EFFICIENCY 


,:■■:■■':  V  .■r;--:^V-.-  '"-■-■:':■;'■  '-V,  BY  H.  M.  FITZ.  ^>i  v;:,a;-  ;    ■-'.••;::  .;"  .^r.;.  • 

The  question  is  asked  daily:  "Why  does  it  cost  more  today 
for  labor  to  produce  a  certain  commodity  than  it  did  a  year  or 
two  ago  ?  At  that  time  we  could  show  a  gain,  now  we  show  a 
loss."  Have  not  the  wages  of  many  been  increased  on  account 
of  demands,  without  any  regard  for  efficiency  or  reference  to 
standards?  Why  not  increase  wages  according  to  efficiency  and 
standards,  thereby  decreasing  the  cost?  There  would  be  a  mu- 
tual benefit  to  employees  and  employer ;  efficient  production 
ceases  when  the  employee  loses  confidence  in  the  employer.  To 
reclaim  lost  efficiency  is  difTerent  from  anything  else ;  we  find 
it  necessary  first  to  regain  the  confidence  of  the  employee. 
:  Many  of  us  wonder  why  so  many  premium,  bonus  or  piece 
work  systems  fail.  The  real  wonder  is  that  more  do  not  fail. 
Many  well-founded  projects — thoroughly  studied  pl^ue  or  sys- 
tems of  merit — have  suffered  relapse,  have  sometimes  been  dis- 
continued and  thought  to  be  a  losing  proposition  on  account  of 
misapplication  or  lack  of  attention,  especially  to  details.  Man, 
himself,  must  have  a  httle  system  of  his  own  personal  needs ; 
the  better  his  health,  the  greater  his  capacity  should  be  for  doing 
things. 

I  have  in  mind  a  large  railway,  employing  thousands  of  men, 
which  at  one  time  maintained  a  betterment  department  for  the 
express  purpose  of  making  and  maintaining  standards,  eflfecting 
economies,  supervising  all  efficiency  work  and  helping,  aiding  and 
assisting  in  prescribing  the  best  methods  of  procedure  in  the 
mechanical  department;  at  the  end  of  each  year  it  showed  a 
substantial  financial  saving  which  was  effected  through  the  ef- 
forts   of   the    betterment    organization.      Its   system    was    to   the 


company  what  a  man's  health  is  to  himself :  when  yotir  organ- 
ization is  tampered  with,  used  for  mere  experimental  purposes, 
or  a  little  authority  is  unjustly  exercised,  or  there  is  a  lack  of 
attention,  it  is  bound  to  suffer  the  penalty  of  these  faults,  the 
same  as  a  man  does  when  his  health  is  neglected. 

In  this  particular  instance,  after  standards  were  formulated 
and  were  being  maintained  in  certain  departments,  and  the  ef- 
ficiency had  increased  from  15  to  120  per  cent,  over  that  for- 
merly attained,  there  arose  all  sorts  of  criticisms,  complaints 
and  fault-finding  by  other  departments,  who  lived  in  constant 
fear  of  having  their  hair  trimmed,  and  of  being  shown  how  to 
economize  and  to  work  more  efficiently  to  earn  their  already 
high  salaries.  Little  things  of  a  detrimental  nature  were  al- 
lowed to  creep  in,  and  these  eventually  had  their  effect.      '..  ^   . ,, 

There  were  criticisms  from  the  store  department  that  the 
mechanical  department  would  no  longer  accept  material  that  did 
not  fill  the  requirements,  with  an  added  expense  to  make  new 
and  supposedly  standard  material  serviceable.  Substitution  was 
its  long  suit.  The  store  department  received  credit  for  carry- 
ing a  small  stock  and  few  sizes.  Presumably  it  was  a  very  ef- 
ficient department ;  10  in.  bolts  were  furnished  where  5  in.  ones 
w  ere  wanted :  it  was  easy  to  cut  them  off  and  rethread  them. 
A  thousand  and  one  similar  cases  had  to  be  discontinued  in 
order   to   reduce   repair  costs.    '.:. '•'•.V:.':v,.;'    ..-■•..".•;;--' 

The  transportation  department  complained  that  engines  were 
not  receiving  proper  care  at  terminals,  which  caused  leaky  flues 
or  insufficient  steam  while  on  the  road.  This  was  attributed  to 
the  economical  handling  of  these  engines.  On  investigation  it 
was  found  in  nine  out  of  ten  cases  that  the  engine  was  hauling 
far  in  excess  of  its  tonnage,  and  that  the  crew  was  straining  every 
joint  to  get  it  over  the  division,  or  the  engine  was  mistreated  by 
the  crew  by  leaving  the  fire  door  open,  or  injecting  too  much 
cold  water  into  the  boiler  at  one  time,  or  by  the  fireman  not 
working  in  harmony  with  the  engineer.  The  engineers'  union 
decided  to  buck  it,  and  started  to  complain  about  the  repairs 
on  the  locomotives  they  ran,  not  from  an  economical  stand- 
point, but  from  their  own  selfish  point  of  view.  Records  are 
the  silent  witnesses,  and  show  that  more  and  better  repair  work 
was  done  under  the  betterment  system  than  formerly. 

The  accounting  department  also  came  in,  not  being  satisfied 
with  what  really  and  truly  belonged  to  it,  and  became  a  de- 
structive critic.  Not  even  knowing  the  first  principles  of  ef- 
ficiency it  undertook  to  dictate  and  did  inject  foreign  and  in- 
jurious rules,  made  rank  decisions,  and  issued  the  most  im- 
practical instructions  possible.  These,  and  many  more  instances 
caused  employees  to  lose  faith  in  the  company's  intentions — not 
in  the  principles  of  efficiency,  but  in  the  way  that  true  benefits 
were   from   time  to  time  suppressed. 

None  of  these  departments  gained  anything,  but  have  sus- 
tained a  loss  of  thousands  of  dollars,  as  did  also  the  company. 
We  are  asked,  "Why  not  reclaim  lost  efficiency?''  Part  of  it 
can  be  reclaimed,  and  the  part  that  cannot  is  wasted  time.  Th;i 
is  lost  and  no  one  feels  it  more  keenly  than  those  connected 
with  the  efficiency  work.  I  share  the  belief  of  the  winner  of 
first  prize  on  the  subject  "Reclaiming  Scrap"  in  the  March 
American  Engineer,  that  with  the  proper  supervision,  serviceable 
material  should  never  reach  the  scrap  pile.  Neither  is  there  any 
excuse  for  a  good  efficiency  system  to  reach  the  reclaiming  stage. 


Rem.\rkable  Ste.\m  Turbine. — A  steam  turbine  that  will  carry 
a  maximum  load  of  35,000  h.  p.  has  recently  been  installed  for 
the  Brooklyn  Rapid  Transit  Company.  ;.  .  ,;;.-^'.-       ,•..■. 

Wireless  Telegraphy. — ^The  Marconi  Wireless  Telegraphy 
Company,  of  England,  has  made  a  contract  with  British  post 
office  department  for  the  construction  of  wireless  stations  at 
London,  .'Mden,  Bangalore,  Pretoria  and  Singapore,  which  will 
be  part  of  the  system  the  British  government  contemplates  ex- 
tending around  the  world.  , 
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tlu-    frnin    ,iii<l    ri.ii    pair^    "l'    <lri\iiiLi    w  IhtI^    ;iir    |u  riiiillnl    cmi         lln-  lnaki.-^  "ii  llu-^c  ulucl-.      lu'i   II    in.  air  inimii^  arc  |>riivi<Ic(I. 
>i<lcrahlc    >i"l(     iiiciiiMii.       IHiiiil    tin-^    arc    riiii>l<>\i-<l    "ii    ilu-    main  I  !k'    i-'|nali/aiiim    >>-ti-iii    i>    .liviik'il    Iictunii    tin-    tliini    aiul 

drivers:  tlu-  -i-iiMnl  ami    l'"itrili  driwrs  liaxc  tlu-ir  tiri->  ><t    in   !<■       iMintli    pairs   i<\    .|ri\i-rs.      All    liriviiit;    si)rinu-   arr    niMuiitc<i    ><\ijr 
!^i\<-  a   ilraraiii-i-  "f    -^^    in.,   aiitl    llir    nuiit   am!   ImiIs    liri~    liaw   a       tin-   ilrivinu   Iimm-n  an^l   ra-t    st(.Tl    ciinali/cr-   arc   \i>c  I   tlimniiliout 
fli-araiu-o  ■ 'f  "h  ui.      I  Ills  in  ruiMtvrtion  with  llii-  >iik-  ipla>   all"\\ii| 
in   llu'    ItoNfs    iK'ivssitati-il    iIk-    cini'l'''y"H'iit    <ii    sunu-    nictli'nl    t.. 
luTiiitt  ihc   >i'k  tixU  \<<  adiitst   thcMiisdvts   willi'Mit   l)in(liiii:. 

,\;i"ailntHi  ^U'l'J  is  ir>«-il  in  tlu-  main  ilrivinu  asU-  an(|  tlii-  main 
(Tank  pins.  It  was  tunnij  imp(>>>-il>Ic  !••  pri'\i<K-  the  Mci'c'ssary 
aiiM'Uiit    "1    oMiuti'r-balam-c   iit   c"iiii(-ctii'ii   uilli   tin.-   main    wlii-e! 
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Spherical    Bearing    on    Side    Rods. 


r.Mitors,    aiut    llier<.'t*i>rc    larnc    cast    stcci    cnuiitcr-wcinlit^    lia\c       Seivu-o 

l»ccii    placed   on    tlio    main    aslc    inside    the    frames.      llie-e   arc      Tractivo  i-ir..'ri 
jirc>.-.ed  on  .nul  kcycl   in  place. 


Main      Drivmg     Axle     With     Counterbninnce     Weignts 

with  tlic  iNccpti'Mi  oi  tiiM>(.-  cxlcnilinn  lUiik-r  the  rear  truck:-, 
which  arc  "t"   iMryci  ir. m. 

Twelve  iiu-li  >teei  channel-  arc  u>c<l  in  the  ir.umn^;  i<f  the 
HMXlO-ual  tcniler.  which  h.is  a  tr^-nt  hmnper  heam  <>t'  I'.-ik,  anil 
a  hack  humper  heain  huilt  up  "f  >iccl  idato. 

(.ieiicr.il  >limeiisi<>n«.,  weitiht.^  atul  ratios  arc  -iliMwn  in  the  fol- 
lowing  tahic ; 

<  laL'i' 


4   It.   A'\   in 

Kreinlit 

Hit.    coal 

ri,.soo  ii)s. 

WfiRht   111   woikiin;  or.ici    CS.rOO  lb-. 

,,.  ,^.         ,        ,  ...  ,  ,  ,     .  VVeislit  ..11  . Invert   .. !01.S0()lb>. 

lour   IJ  111.   X   10  in.   hrake  cvlnidcrs  arc  cmploved,  tw..  heini;  Weight  .m  I.  .i.lin.n  mu-k  Jh.boo  iiis. 

l..Itc.|   to  the  «mde   >okc   and   i.porating  the  hrakVs  on   the   nr,t  ^>;«1;«  l!!^  ;;,t'^r.rt„:i;:,- l/Z^wVinV  i.^I.;  i !  ] ! . ! ! ! ! ! !  ^  11::: 

three  pair>  oi   clrucr-       !  he  other  two  are  secured  to  the  frame  vyiu-el  t)a>o.   Invnii;  JO  ft.  9  m. 

'  ,..,..,.  ,  W  heol   has*-,   total    -SI  ft.  8  in. 

brace  hetween  the   lonrth   .md   ntth   jiair-  ..t   driver-  .and  opcr.itc  Wlicr!  ba-e.  .mhihi.- an.l  t.-i-Ui .74  ft.  4'<J  in. 
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Cast  Stee!   Fr.inies;  the  Construction  nt  the  Cylinder  Connection   is  Unusually   Heavy  and   Strong. 
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KKCI.AIMINO     LOST     liFFICIHNCV 

I  ill.  t|iUsti"ii  is  ;iski<l  <l:nl\  :  "WIin  <I<'c>  it  .ooj-t  funrt.-  i'i|;i\ 
lor  labor  to  i»rii<luii  ;i  ccrt.iin  iiiiiiiiUHliiy  tlihii  it  <Ii<l  ;i  year  nt; 
tun  ay"?  -\t  tliat  tinu'  \M-  ocuild  slii'W  ;i  siaiii.  n"\\  >vc  slinw  a 
lnss."  Ila\f  iii't  llic  wa^cs  cl  itiaiiv  iicvii  iiuT(.-a.M-<l  vu  «i<-"t'<'mit 
III  ilc'iiKmils.  witliinit  an>  rit;aril  fur  cl'licifiu-v  nr  rcU'irciK'i-  io 
stantlards?  \\  li_\  ind  tiuTi.'asL-  \va!.;i.s  acconlinsj  t<i  cHii'iviu-y  anil 
stiiiularils.  tlicrili)  (Urrcasing  ilit.  oisi:  Tlitrt-  w.iuld  Uc  a  tmi- 
ttia!  iHiiciit  ti'  ciiiiiloyecv  ami  em]ili>\cr:  il't'u-ieiit  ])r.oditcti<>ti 
ceases  wluii  tlic  cnii>li>ycc  luscs  cmitMlencc  in  the'  cniployer.  -  Tu 
iiiiaini  l'>^t  ilVniiiuy  is  (lirfcrem  irtuii  anything  rise;  wc  liinl 
it   iicces.>iar>    lirst  t"   regain  ilie  ci'iirnlciicc  <if  the  cinployec. 

Many  nf  iis  whikUt  uliy  S"  many  proniinni,  Ihiiius  ov  jiieec 
\\  MrU  systems  tail.  I  lu  reitl  wonder  is  tliat  ninre  du  nm  lail. 
Many  uell-l<iinide<l  iirnieeis — tlinnniyhlx  sni.lied  plans  or  sv  s- 
tcins  nt  merit  liave  sntVered  rejujise.  lia\e  -nmetimcs  Imn  dis- 
continned  and  tlmiijilit  tu  lie  a  iDsin.t;  pruito^itiim  mi  aecum  ni 
misapplication  or  lack  of  attention,  especiallx  to  details,  .\l.iii. 
himself,  mnsi  liave  a  little  system  of  his  own  pirson;il  nerds: 
the  better  his  liealth,  tlie  i^reiiter  liis  capacitx  slinuld  lie  I'or  d'.iinu; 
things. 

I  liave  in  mind  a  large  r;iilwa>',  empli'i\  in^;  thi 'U^.inds  <>i  men. 
which  at  one  time  maintained  a  lietternuin  de|i.irtmint  lor  the 
express  pnrpose  of  making  and  maintaining  siamlards.  et'fecting 
economies,  sniurvising  all  etViciency  work  and  helping,  aiding  and 
assisting  in  prescrihing  the  best  methods  "f  procedure  in  the 
ineclianical  dei);irtmiiit  :  at  the  end  of  each  \ear  it  showed  a 
substantial  linancial  saving  which  was  effected  tiiringli  the  el 
fort^    of    the    betterment    organi/ati(»n.      its    system    was  .to    the 


company  what  a  mans  health  i.s  to  tiintself:  when  ><.Hr  orgatt- 
ization  is  tampered  with,  used  for  mere  c.\pirimental  j(Urp">v-, 
or  a  littW  authority  is  unjustly  cwfcisc*!,  or  there  is  a  lack  of 
attention,  it  is  iMnnid  to  sniTer  the  penalty  "f  these  faults,  «he 
same  as  a  man  <lt>es  wheti  ins  iiealth   i>  negiecteil. 

Iiv  tills  particular  instance,  after  siandanis  were  formulated 
arrd  w^ere  being  inaintainct!  in  certain  dciuirtiuents.  aii<l  th<  cf- 
liciency  had  iiu-reased  from  15  to  120  jier  ctiit.  <.>vcr  lltat  i<ir- 
merly  attained,  tliere  aro^e  all  >orts  of  critjcistus.  complaims 
and  fault-finding  by  otlier  dej»artnients,  \vlu»  li\<d  in  const.mt 
fear  of  liaving  their  hair  trimmed,  and  of  1)eing  siiowti  how  lu 
econonii/e  and  to  work  more.  eUicieiitly  to  larn  their  already 
high  salaries.  Little  tilings  of  a  detrimental  nature  were  al-\ 
lowed  to  crtep  in,  and  tifese  eventually  ha<l  tlieir  tlTect. 

I  here  Were  criiicism.s  from  tlie  store  depitrtnietlt  that  the 
meclianieal  department  would  no  longer  accept  material  tliat  did 
not  fill  the  reipiireiiients,  witli  an  added  expense  fo  m.iki  new 
and  .>iUpposedly  standard  material  serviceable.  Snbstitntii.in  was 
its  long  :,ni{.  'Ihi-  stire  drpaftment  re-ceivvd  credit  for  carry- 
ing a  small  stock  and  uw  ^i/es.  I'resvnnably  it  was  a  very  ef- 
jicieiil  departiiu  lit  ;  lit  in.  Imhs  were  fmMnshe<r  . where  5  in.  ones, 
were  wanted;  n  was  easy  i,i  cHit  tiiem  off  a'lid  retliread  tluni. 
.\  thous.iiid  ■  and  'itu  similar  tasesliad  l;o  be  <lisconiiimed  iu. 
order    t"    reduce    rijiair   costs,    •-^    :.•,,:  .  ,'-\ /'■       ■/         .*■, 

'I  he  tr;msii"nai  !•  ill  dipartnient  compl.ained  that  e-nyittes  wi,re 
not  recei\iiig  iir"per  c;ire  .it  tenniiials.  wliich  cauveiJ  Kaky  tluvs 
or  insnfticieiit  stiam  wliilv  1 'ii  the  road.  This  was  ait.ribiue<l  to 
the  econon!i::tl  haJidling  of  iluse  engine-.  <  )iv  in\estigati"n  it 
was  iTUinl  in  nin<.  out  of  uti  cases  tliat  tile  engine  was  battling 
far  in  excess  « if  its  lonnage.  and  lliat  llie  crew  was  ^training  v\ery 
joint  to  get  it  over  tlie  divi-ii'ii,  <fr  the  .engine  was  misireattd  1>\ 
the  Cfv-w  .li\  leasing:  the  tire  duor  fijieii,  or  injecting  t<»>  innvll 
coM'water  itito  the  boili  r  ;ix uue- tinle.  of  by  liie  tireiu.in  n  t 
Wdrking  in  iiarninny  witii  the  yugineer.  1  lie  en>.iinevrs"  miii-i.n 
decided  to  buck  it,  and  stafte<l  t-v  coin]ilaiii  aboiit  the  repairs 
iti  tile  locoinotixes  tiuy  r.ni.  jivt  fr-'m  an  e;conomii-al  ^tami- 
pviiit. "  l.iut  from  tluir  ■  wn  seliisb  point  i.f  view.  Uecor^ls  are 
lite  silent  witni.-sib,  ;(nd  shmv  that  itiore  and  bctlcr  rei»air  vak 
was  d*'ne  ,iind<r  tiu'  iieilerment    system  tlinn   furuu-rly. 

lire-  ;iVc'inntini;  department  ,'il.-o  came  itu  not  Iniiig  sUtisbi.'l 
with  what  re,ill\  :ind  truly  beb'ttgedl!-  it.  atnl  becamv  a  if - 
-trncii\e  critic.  .\"t  e\eii  kri'-win-.^  llu-  lir.sj  ifiiincipli^  i;i'<.f' 
ticietic\  it  uiiderioiik  to  dictate  au<l  did  iniect  foreisn  atid  in- 
inrions  rivk-,  m:jd.e  rank  decision^.  ;ind  isMteil  t'ne  m<>st  iin- 
jira*t!c;d  instrin  ti'Hi-  p<.'s<ilib-..  1  lieM-,  aiid  many  more-  in^tatives 
caused  I  viipioyiis  to  io>t'  ndtlv  in  the  Odnpany's  ititeiitioiis  -ni  t 
in.  tile  principli-  if  lilicieticy.  Lutt.  in  tlie  way  fltal  true  b-uefus 
v\ere    fruii  iiiiii'   t"   time   snpiiressed. 

Xonei>f  these  departments  g:nned  anvthing,  .but  liavc  sus- 
tained a  loss  of  thousands  of  <lolUirs.  as  did  alsn  tlie  company. 
We  are  asked,  "Wlix  nut  reclaim  l-i-t  efliciencA  ?"  Patn  of  tt 
can  l>e  reclaimed,  atnl  tin  part  tbat  cannot  is  wasted  time.  Tk'z 
: is,  lost  and. no  om-  feels  it  mori-  keenly  tlian  tlx.'se  conuectid 
with  the  etficieilcy  w<irk..  1  share  the  belief  "f  the  winiK-r  >'f 
first  prize  on  the  subject  "Reclaiming  ."^crap"  in  the  M.areb; 
.tiiwriiiin  I:ii:^iihri\  tb.ii  uitlt  tlie  proper  sitpefv  iKtun.  serviceable 
niaterial  sboiibi  ni\er  reach  the  scrap  pile.  .XeitlKT  is  tbere  any 
excuse  for  a  good  eliiciency  m. stem  to  reach  the  r<.-cl;uining  stage. 


Rf.m  \kK.\iii.i;  .^TK\M  1  rKi!iNK.--.\  steam  turbine  tliat  will  carry 
a  juaxinutm  !o;i<l  nf  .VrtXK)  fU  |».  .has  rocfinly  been  uisiaHed  for 
tlie  i'.rooklv  n    Kapid    1  rausit   C"mii.iny,  .      '. 

WiKici.ES.s  Tki  i:(;i<\i'iiv. — The  Marceuii  Wireless  Telegraphy 
Conipany,  of  England,  has  made  a  contract  with  Uritish  post 
oflicc  department  tor  the  c< instruction  nf  wirvless  staii"n>  at 
London,  Alden.  I'..ing:il..re,  Pret<tria  and  Singapore,  wliich  will 
be  p;irt  "i  tile  svsleni  tile  I'.ritisli  govennnenl  cotitemplate^  ex- 
ten  din  ii  arouiid  the  world. 


All-Steel    Electric   Suburban  Cars 

W\:"S^f'\  Used  in  Multiple  Unit  Service  and  Employing  Pressed  Shapes  to  a  Greater       .  /     '-K: 
■■'■'■'.^■y:.'i:-':i''  Extent  Than  Has  Ever  Before  Been  Attempted  in  Passenger  Equipment. 


..  i- 


Tlie  >re\v  Vorfe.  Westcliester  &  Boston  wilt  soon  put  into 
operation  its  four  track  line  running  through  the  horough  of 
the  Bronx.  New  York  City  and  Westchester  county.  This  road 
has  heen  l)uilt  on  a  private  right  of  way  of  the  heaviest  character 
of  construction,  is  without  grade  crossings,  and  will  lie  devoted 
almost  exclusively  to  iiigh  speed  heavy  suhurhan  traffic.  The  trains 
will  all  he  of  the  nndtiple  unit  type  and  tiie  cars  are  provided  with 
full  ve.>til)uled  platforms  and  diaphragms,  and  arc  arranged  to 
give  the  same  comfort,  capacity  and  safety  as  tlie  latest  type  of 
steel  cars  fur  steam  operation.  The  constructiftn  of  the  car. 
however,  is  specially  suited  for  multiple  unit  service  and  would 
Jiot    fuliill    tile    ref|uirements    of   ordinary    steam    operated    trains. 


tion  these  cars  are  of  the  type  in  which  the  side  frame  is  de- 
signed to  carry  the  whole  load.  Light  center  sills  are  included 
for  directly  transmitting  the  pulling  and  huffing  shocks  only, 
and  even  the  weight  of  these  is  carried  hy  the  side  framing. 

Pressed  steel  shapes  are  liberally  used  throughout  the  car, 
and  in  the  side  framing  particularly,  full  advantage  has  been 
taken  of  this  form  of  construction  to  give  the  ma.ximum  strength 
with  a  mimmum  weight.  The  entire  side  framing  of  the  car. 
from  the  side  sill  to  tile  plate,  forms  the  load-carrying  girder. 
I'liis  is  huiit  up  of  12  jiressed  steel  units,  each  of  which  includes 
tlie  facing  of  the  main  posts,  diagonal  braces  on  eacii  side  of 
the   bottom   and   one-half  of  a   Gothic  arch  on  each   side  at  the 


*  '      ■  General    View   of   Underframe  of  Steel    Suburban   Car;    New  York,  Westchester  &   Boston. 

Center  side  doors  have  been  included  >ince  practically  all  of  tiie       top   of   tiie   jjost.      'Iliese    units   arc   jiressed    and    Hanged    in   one 


station  platforms  are  at  the  car  floor  level  and  all  di  ors  in  the 
car  are  to  lie  oper;ited  by  a  guard  on  tiie  platform  in  a  manner 
i^imilar  to  tliat  used  in  subway  service. 

There  were  2^f  ])assenger  cars  and  2  couihinatioTi  coach  and 
Iiaggage  cars  in  tlie  initial  order.  Tliev  are  70  ft.  long  over  the 
ve>til)ule  end   sills  and  9   ft.   7'4   in.   wide  over   tlie  main   posts. 


|)iece  from  '4  in.  steel  plate  and  are  secured  at  the  l)i:ttoni  to 
a  7  in.,  12' 4  lit.  cliannel  forming  the  side  sill  and  the  tension 
niemiier  of  tiie  side  girder.  At  the  top  tlie  units  form  a  butl 
joint,  reinforced  at  tiie  l)ack  ity  a  plate  and  welded  on  tlie  face. 
These  pressed  units  are  reinforced  by  the  main  posts,  which 
consist  of  a  pair  of  pressed   steel   shapes  of  channel   section  and 


All-Steel  Suburban   Electric  Car  in   Which   Pressed  Steel  Shapes  are   Liberally  Used. 


'ihe  height  from  the  rail  to  the  top  of  the  roof  is  about  13  ft. 
3'.'  in.  ihe  passenger  cars  have  a  seating  capacity  of  78.  while 
the  combination  car  seats  54  pas.sengers  and  include  a  baggage 
compartment  16  ft.  5  in.  long.  They  were  designed  in  the  office 
of  L.  15.  Stillwell.  consulting  electrical  engineer  of  tiie  road,  and 
were  i»uiit  Iiy  the  Pressed  Steel  Car  Company. 

As  is  generally  l)eHeved  t<>  be  advisable  for  multiple  unit  opera- 


include  tlie  lower  deck  carlincs.  The  posts  are  riveted  to  the 
facing  throughout  their  lengtli  and  are  secured  to  the  under- 
frame  by  gussets  connecting  them  to  the  cross  bearers.  The 
construction  and  arrangement  at  this  point  is  clearly  shown 
in  one  of  the  photographs.  The  joint  between  the  pressed  steel 
units  at  the  top  is  stiffened  and  reinforced  by  intermediate  lower 
deck   carlines   of   pressed    steel.      It   is   readily   apparent   that   a 
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structure  of  tliis  type  is  exceptionally  stiff  aiul  strong  with  a 
moderate  weight.     ■-/■'..;..■;•'    .  .;'^  ^.■>-^.  ■■  v^r-J''  ^•:'^".  ^r^i.''!^'."^^ -.'.■"-' -'-f,  v!^'"" 

At  the  center  door  the  diagonal  braces  at  the  bottom  are  of 
course  omitted  and  here  there  is  an  extra  reinforcement  on 
the  inside  of  the  side  sill.  At  the  point  of  connection  with  the 
bolsters  it  will  be  seen  that  the  structure  is  somewhat  heavier 
tlian  at  otlier  points,  although  the  members  there  are  of  the 
same  general  form.  The  lower  deck  plate  is  also  of  pressed 
steel  suitably  shaped  for  the  best  connection  with  the  pressed 
steel  carlines.     It  is  continuous  for  the  full  length  of  the  car. 

The  center  sill  in  the  underframe  is  formed  of  a  pair  of  8  in., 
16  14  lb.  channels,  set  14  in.  apart  with  flanges  projecting  out- 
ward, continuous  for  the  full  length  of  the  car  and  have  a  cover 


tween  the  center  sill  channels  are  also  largely  cut  away  in  the 
web  for  lightness  and  to  permit  the  passage  of  air,  as  will  be 
explained  later.  The  bolsters  are  of  similar  construction,  but 
somewhat  deeper  and  include  a  casting  between  the  center  sills 
instead  of  the  pressed  steel  stiffeners  used  in  other  cases.  The 
arrangement  of  the  pressed  steel  knee,  stiffening  the  connection 
to.  the  side  framing  at  the  bolster,  is  clearly  shown  in  the  il- 
lustration. 

The  outside  of  the  car  below  the  windows  is  sheathed  with  1/16 
in.  American  ingot  iron  plate  secured  and  stiffened  by  a  pressed 
steel  belt  rail  and  other  pressed  steel  memljers  arranged  as 
shown  in  the  illustrations.  Above  the  window  sills  the  steel 
framing  forms  the  sheathing  as  well.     The  roof  is  also  formed 


Showing  the  Extent  to  Which  Pressed  Steel  Shapes  are  Used  in  the  Framing  of  the  All-Steel  Suburban  Cars. 


plate  for  the  full  length  on  the  top  only.  The  cross  bear- 
ers are  of  3/16  in.  pressed  steel  in  the  form  of  dished  sections 
fitting  between  the  longitudinal  sills  and  one  is  placed  at  each 
of  the  pc'sts.  or  there  are  eight  between  the  bolsters.  Tie  plates 
pass  abnve  and  below  the  center  sill  and  for  about  two-thirds  of 
the  distance  to  the  side  sills  on  either  side,  to  which  the  flanges 
of  the  dished  section  are  riveted.  The  second  cross  bearer  in- 
side the  bolsters  is  double  and  from  its  connection  to  the  side 
sill  there  are  pressed  steel  braces  extending  diagonally  on  both 
sides  to  the  connection  of  the  adjacent  cross  bearers  with  the 
center  sill,  where  they  are  secured  by  gusset  plates  in  the  cor- 
ners. The  webs  of  all  the  cross  bearers  are  largely  cut  away 
to  permit  the  passage  of  conduits  and  piping.     The  sections  be- 


f  f  1/16  in.  ingot  iron  sheets  abort  2  ft.  8  in.  wide  and  continuous 
from  one  side  of  the  car  to  the  other.  They  are  lapped  over  the 
carUnes  and  riveted  and  the  joint  is  then  welded  by  the  oxy- 
acetylene  process.  Fixed  deck  sash  and  exhaust  ventilators  are 
provided.  The  floor  is  1%  in.  monolith  laid  on  keystone  cor- 
rugated sheets.  On  the  under  side,  the  floor  is  faced  with  ^ 
in.  Agasote  heat  insulation,  and  is  covered  with  No.  24  galvan- 
ized sheet  steel.  On  the  inside,  the  roof  and  space  below  the 
windows  between  the  side  posts  is  lined  with  a  44  in.  layer  of 
special  insulating  material  made  by  Samuel  Calwt.  Inc.,  Bcston, 
Mass.  This  is  covered  with  fire  proof  burlap  and  the  entire  in- 
terior of  the  car  is  finished  with  a  facing  of  Agasote.  White 
enamel  paint  giving  a  maximum  reflection  of  light  is  used  on 
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All-Steel    Electric   Suburban  Cars 


^    I  sed  in  Multiple  I'nit  Service  and  Employing  Pressed  Shapes  to  a  Greater 
txtent    Ihan  Has  tver  Before   Been  Attempted  in  Passenger  Fquipment. 

If.i:  .W-.s  ^^.rl■;.  W  i'.«trlk--ivr  \  |;ci.,t.,ii  will  -..(.n  put  int"  timi  ilu-i-  ,;irs  an-  >>}  tlir  ivpi  in  utiicli  tin.-  -i<K  iVanic*  i>  <lf- 
•  •IH-r.-itl- i,  it-  lour  track  liiu-  niimiim  tlii-'uii;!)  tlu-  li..nitiKli  ..f  --iMiK-'l  t^  larn  tlu-  ulfK-  h.ad.  I.i-ilit  i-tiiti-r  sills  arc  iiiclu.lr.l 
llir.  fir.-f.v.    New   ^<.^k   l"it.\    au'i    V\cstolu-.ttr  o.iintv.     'fliis  r"a<l       I'or    (lirivtl>     traii>mittiuu    tin-    pulliim    aii<l    lnit'tiiii;    shdcks    <>ii!\. 


ha-  ii»V.u  Iitrfh  ^>lv  a  i»rtv:itf  risilit  "t  \va>  <<i  tlu-  'ua\ii--t  i-liaracti  r 
ijf  «-->!;-.t!'-.i.'tt"ii.  i>  witli.iiit  i^railc  cpi-siiius.  ami  will  Ik  il<.-\"ti'il 
;i1ii»'A-t  ixVhi-iAi-lv  t"  liiv;li  s|K-t«l  lK-a\\   sulnnWau  trat'tiv-.      I  lu'  iraiii- 


an<l   ovtii   tlu-   uiiulii    "i  tlifsi-   is   oanii.l   li\    tin-   -i<K-   framiii.t;. 

|'r,>,(i|    -till    -Iiapi>    arc    lil>crall>     iiscil    tlir"iui;lii«iit    tlic    car, 
ami    ill    tlu-    siiK-    I'rainiiiu    particularix .    full    ailvaiitayc    has    ln-cii 


wifi  aH,  It-  ••!  till-  inultipU-  unit  iy|ic  an.l  ilu-  cars  ari    pr.p\i<Uil  with       takrii  <•{  tlii-  I'.iriu  .>/  c- 'ii-iniotii 'it  t"  yi\r  tin.-  maxiimim  strciiytli 
UiO    vc»ii'>uk-'l    jilattorin-.    an'l    'iiapliramu-.    anil    ar.     arraiiiic'l    t"       with    a    luininiuni    wrif^ht.       I'lu-   entire    siiK-    I'rai 


iiiul;    lit    tin-    car. 


iiivc  tnc.  <;iili<'  ciiiiiturt.  capacit\    and   -airt}    a-   tlu-   latest   t\|ie  "i"       irmn    the    -i.lc    -ill    ii.    the   i)late.    furins    the    li>a<l  carr\iiiti    ninler. 


stef!  f.;rs    l'>r    -teaiii    uperatinu.        The    c  in-i  rncti-'U    •!'    the    ca 


hi-  i-  hiiih   i:])  III    IJ  prc-sed  steel  units,  each  nt'  which   inclii'le- 


li'WtAer.   :-   -pecia!!\    snitid    t' -r  niuhiph    unit    -<r\  icr   and    uniild       tht.'    I'aciny    i  i'    the    main    |iii-ts.    diaii'Mial    hracis   mi    each    side   of 
n>.t    ft!!  ;.'!    the    rcipnrtiueiil-    "i    i-rdinarx    -team    ipi  rated    tram-.       i!h    li.itii.m    and    ime-half   nf   a    (mthic   arch   im   each    side   at    the 


General    View    of    Underframe   of    Steel    Suburban    Car;    New    York,   Westchester  <S.    Boston. 

f'efiti  •'   -lie  irifir-  ha\e  :l>een   inchrile'l   -iiice  ]iracticall\    .a!!  nf  tlu  t..p    i.f    the    j^ist.      'I  he<e    units    ar,-    i)r.'~sed    and    llan.ucd    in    laie 

>t;<ti' :.  ••utti'iirtr.-   are  at   thi    car   limir  li\el   am!   all  d'urs   in   the  piev-e    frum    ■;    in.    -lei  1    pl.iti-  ami    ;  re    s.cnre  1    at    the    hittum    tn 

.  c;ir.  ai't^  1..'   lie  ■•peratcd   l>>    a   uuani   i  ..n   the   pl;iif"rni    in   a   m.inner  :,    7    in..    IJ    .    Ih.    clianiiel    fi  riniiiy    tlu     -ide    -ill    and    the    li-n-inn 

rfr-oil-i-  i....i!iat  )!.-e(i  iir  .-nhv\  a>    service.  nu-iiihi'r   nf    iht.-    siilr   ,i.;i'''lcr.      .\i    tlie    I"]!   tlU'    unit-    funn    a    Imtl 

I-  Vti-.    were    JS    ])a>«.eri:er    car-    aiul    2    ciin'iin.'itti  ii    ci  ach    and  inint.   riinfuri-id   .at   the   hack   li\    a   pl.ite   and    welded   i  in   tlu-    face. 

tir(UL;a:ii.-     ar-   in  the   initial   •  rdt-r.      'I!ie>    arr   "11   ft.   !■  aii;   i.\rr  the  I  lu--e    pre--ed    iiniis    .-ire    reinti  irci-d    hy    the    in.iin    pust-.    which 

,ve-l!''T!'e  x  n  1'  .-ills  .■ui'l.''    ft.   -7-1    ill.    widi     i.\er    thi    main    im-l-.  t'nii-i-I    "f  a   pair   nf   pre--ed    steel    shape-   "i  channel    sectimi   and 


All-Steel   Suburban    Electric   Car   in    Whicli  Pressed   Steel    Shapes  are    Liberally    Used. 

•  'I  Ih  .  iieiiilit   trnU'i  the  rail  tn  the  tiiji  nf  tlu    r-i'if  i-  alimu    1.^   ft.  incliidi-   tlu    lnwer   deck    carliius.       Tlif   pn.sts   are   ri\eti.'(i   tu   the 

.■?   :■   ii    -     [he  iia-seii'-ier  c.ir-  1i.-i\e  a   si-atinu   caii:icit\    if  7S.  while  faciiiy    ihn  iii;4hi  mt    their    leiiuth    ami    arc    sectired    tn    the    iinder- 

llu- f..M-rtiitiaiiiiii    car    -i-ai-    r4    pa--enyer-   and    inclmlt-   ;i    liaiii;aue  frame    Ii>     yussets    eimnectiny    them    tn    the    cm--    hearers.       The 

ciimparTntem    l'>  ft.   3  in.   luiiu.      They   were  lU'siuned   in   tlu-  nl'tice  ci  m-trnctii'ii    and    arranuenuiit    at    thi-    puiiit    is    clearly    slmwii 

I.f  I..    1;.   Stiilwell.  ciiiisnhiiiu  eKctrical   etmineer  nf  the  ri  lad.  ami  in  mie  "i  the  jilinti  niraphs.      The  jnint   hetwten   tlu-  pres-ed   steel 

;>vire  hi-iilt   hy   t!u    I'res-ed   ."*-iee!   t'.'ir  l"iimpan>.  units  at  the  tup  i-  -lilt'eiied  and  reinfurced  hy  internie<liate  lnwer 

.      \-  i-  ^  -nerallx    lie'ieved  in  he  ad\  is.ihlr  fur  mnltipK-  unit  djiera-  deck    cirliiu-    nf    pri-ssid    -teel.       It    i-    readil\     ap|i.-irent    tli.at    a 
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^tnuMiiU'   of    thi>   \.\\K-   is   vxcfptioiiall)    >tiri    ;iiiil    stmnj.    w  itli    .t 
iiiiMlt-ratr   uciyiit.      .   ^  /      ~  ;■ 

At  tlie  cciiti-r  <li<ir  tlit-  (iiajioiial  hraocs  at  tlio  Itottom  an-  <>i 
■niirsi'  lUiiittiMi  anil  luTi'  tluTc  i>  an  extra  rointorcmKin  on 
ilu-  in-i(U-  lit  tiif  sidi-  >ill.  At  llic  point  of  connection  witli  tlic 
lioUtcrs  it  will  111-  seen  thai  tlu-  strnctnic  is  snnu'wliat  iK-avicr 
than  at  other  points,  although  the  nienihers  tliere  are  of  tlie 
>aine  i^i-neral  form.  Tlie  lower  dock  plate  is  also  of  |)resse<l 
steel  stiital)l>  >lia|)e<l  for  the  hest  connection  with  the  |)resseil 
-tee!   carlines       It    is  continuous   for  the   full   length  of  the  car. 

The  center  sill   in  the  nnderfranie  is   formed  of  ;i  pair  of  S  in.. 
!'>   's    111    channel-,    set    14   in.   a])art    with   tlaniies   proicctini^   out 
\\ar<l.  cotitnr,-,oti>  fur  the  full  lenyth  of  the  car  and  ha\e  a  cover 


tween  the  centir  sil!  ciianiiel>  are  aNo  JaryeK  cm  away  in  tiie 
Well  for  lijiiitness  and  to  pernn't  the  |tass.igf  of  air,  as  will  he 
cxjilainerl  later.  The  h<dsters  are  ot  similar  constrncti<m.  Imt 
>oiiiewhat  deeper  and  include  a  ca-tin«  hetween  the  center  sills 
instead  '  t  the  |)ressed  >ieel  stitVener-  <ised  in  other  cases.  1  lu' 
arranuemcnt  of  tlie  pres-ed  -ted  knee.  -titycnin>>  the  c<jimection 
to  the  side  framinii  at  the  liol-ter.  i>  clearly  shown  in  tlie  il- 
lustration. 

The  out-i<Ie  of  the  car  hclow  the  wind'ivvs-is  sheatlK'<l  with  1  16 
in.  .\nierican  in^ot  iron  plate  -ecure<l  an<i  stitYijied  h\  a  prc-sed 
slecl  heft  rail  and  other  jire-sed  steel  meniher-  arranged  a." 
shown  in  the  illustrations.  \ho\v  the  window  -ills  the  ste^'l 
fr.iniint;   fiinns.  the  sheathin.ij  as   well.      Ilie  r«K»t  is  also  t<»riited 


Showing   the   Extent  to   Which   Pressed   Steel   Shapes  are   Used   in  the   Framing   of  the   Ail-S'-eel   Suburban  Cars. 


.  f  1  'lf>  in.  iui^ot  ir.ii  -he-i-  .;' r;  t  i  ft.  S  in.  wide  atid  coutiihMii* 
iroin  .iiu-  si<k-  of  th<.  c.tr  to  tin-  other.  J'hox  are  lafipod  ,o\  er  the 
carliui-  .nid  rueled  .iml  tie  joint  is  iIkii  welded  hy  the  oxv- 
.icetvleui'  jiroci's-.     I'ixed  '!cck  sasli  atid  e.vliati-l   ventilators  are 


pl.iti-    fof    tile    full    hivyth    on    the    top    only.      TIu'    cro-^    hear- 
er- arc  of  ,v  jfi  in.  pri'sscd  steel  in  the  form  of  ili-lud  -vctlon- 

littinu  iutwieii  the  !■  myit  udiual  sills  and  one  is  (ilaced  at  each 
of  the  ]•■  -t-.  or  there  are  eii;ht  hetween  the  lioKt^rs.  lie  jilatt's 
jia--  all  \  ■  and  helou  the  center  sill  and  for  ahout  two-thir.ls  .  i  provided.  The  il..or  is  1  4  in.  monolith  lai<r  on  keysti-iie  cor- 
tlK-  distance  I  •  the  -idc  sill-  on  either  side,  to  which  the  llan-e-  riiyaied  sheets.  <  )n  the  under  side,  the  llocr  i-  faced  with  '; 
of  the  di-la-d  seciiou  are  riveted.  The  sccoikI  cross  hearer  in-  in.  Xyasote  lieat  in-ujation.  .and  is  covered  with  .\o.  2A  iialvan- 
si<!e  tile  '  oister-  is  dotihlc  and  from  its  connection  to  the  side  i/eil  slie^-t  .-leel.  <  )n  the  iiisiik.  tlu-  roof  and  sjiace  helow  tlie 
sill  tiler.  .■•.!"e  presse'l  steel  hraces  extendiuiL;  <li,asonall\  on  hoili  windows  hetween  the  -i<le  i)osts  i-  line<1  with  ;i  >;  in.  l.iwr  of 
-ides  t'  ;he  connection  if  tlu'  ad.iacenl  cro-s  hearers  With  the  sjiecial  iiisulaiiii!.;  materi.d  made  h\  Samuel  (  aiioi.  Im..  IIi  -ton. 
center  -ii'..  where  lhe>  are  secured  h\  linsset  plates  in  the  cor-  .\l.as-.  'i  his  is  covered  with  tire  ]u-oi  f  hurlap  ;ui<l  thi  entire  in- 
ner- The  Aehs  of  .all  the  cross  hearers  .are  Largely  cut  awa>  terior  of  the  car  is  rmi-hed  witli  .a  facint;  of  .Vyasoti'.  White 
to   peiarrt   t  "e  jiassa.ye  of  conduits  and   pipin.u.       The   section.-  W-  <n;iniel    i>aiiu    t-iAin.!.;    a    m.aximum    rvtUvtioii    ,,\    light    i.s    used   Oti 
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liie  head  lining  and  dark  green  on  the  sides.  On  the  exterior 
the  cars  are  painted  the  standard  New  York,  New  Haven  & 
Hartford  coach  color. 

On  account  of  the  probability  of  occasionally  operating  these 
cars  over  sections  of  the  New  Haven  which  are  not  provided 
with  elevated  platforms,  steps  have  been  provided.  They  are 
covered  with  Edwards  trap  doors.  The  side  and  end  doors  are 
of  the  sliding  type  operated  electro-pneumatically.  the  control 
being  by  means  of  switches  in  the  vestibules.  The  door  oper- 
ating mechanism  was  furnished  by  the  Consolidated  Car  Heat- 
ing Company,  who  also  provided  the  electric  heaters  mounted 
under  the  seats.     The  end  framing  of  the  car  body  and  of  the 


,..     •;  Vestibule   of   All-Steel   Suburban    Car. 

vestibule  is  of  pressed  steel  members,  and  is  faced  witli  steel 
plates.  In  the  end  of  the  vestibule  are  two  fixed  circular  win- 
dows 20  in.  in  diameter,  and  below  the  window  on  the  riglit 
hand  side  in  each  vestibule  are  mounted  the  master  controller 
and  the  engineer's  brake  valve,  these  being  inclosed  by  a  fold- 
ing cab  door  when  not  in  use.  On  the  other  side  is  an  H.  R. 
ratchet  brake  handle. 

In  the  coupler  and  draft  equipment  these  cars  conform  to 
the  standard  arrangement  of  the  heavy  steam  railway  passenger 
>-ars.  The  coupler  of  the  Buhoup  three-stem  type,  has  the 
M.  C.  B.  standard  contour  with  10  in.  knuckle.  It  is  attached 
through  a  pivot  pin  to  a  Forsyth  friction  draft  gear  consisting 
of  28  plates  and  having  a  capacity  of  175,000  lbs.  This  is  car- 
ried in  a  steel  housing  secured  to  the  center  sills  just  back  of 
the  l)ody  end  sill.  The  buffer  plate  is  backed  up  by  a  Forsyth 
buffing  device  consisting  of  two  large  helical  springs  and  fric- 
tion leaf  springs  with  a  capacity  of  250,000  lbs.,  giving  a  total 
buffing  capacity  of  425,000  lbs.  to  tlie  car. 

Fifteen  of  the  cars  are  equipped  with  nine  Garland  venti- 
lators mounted  on  the  sloping  sides  of  the  upper  deck  between 
the  stationary  deck  windows.  The  remainder  each  have  twelve 
ventilators  furnished  by  the  Gold  Car  Heating  Company.  Globe 
ventilators  are  used  for  the  saloons  in  all  cars. 

Artificial  lighting  is  furnished  by  forty-five  40-watt  tungsten 


lamps  mounted  on  the  lower  deck  and  distributed  so  that  a  lamp 
is  directly  above  each  seat.  These  lamps  are  wired  in  multiple 
on  a  110- volt  circuit  fed  from  a  tap  on  the  main  transformer. 
There  are  also  ten  10-watt  tungsten  lamps  on  a  separate  circuit 
connected  to  a  32-volt  storage  battery.  ',•--.' 

All  of  the  present  order  of  cars  are  equipped  as  motor  cars 
and  the  weight  complete  is  estimated  at  120,000  lbs.  A  car  of 
similar  design  equipped  as  a  trailer  and  without  center  doors, 
hut  seating  88  passengers,  would  weigh  approximately  80,000 
lbs.  Only  one  of  the  trucks  is  used  for  traction,  and  it  carries 
two  Westinghouse  six-pole,  single  phase  motors  operated  under 
forced  draft  ventilation  and  having  an  hourly  rating  of  175 
h.  p.  These  motors  are  sufficiently  powerful  to  develop  an 
acceleration  of  one  mile  per  hour  per  second  on  a  straight  and 
level  track.  The  other  truck  is  very  similar  in  design  to  the 
motor  truck,  but  has  smaller  wheels  and  a  different  arrange- 
ment of  brake  rigging.  The  truck  side  frames  in  both  cases 
are  of  the  arch  bar  type  with  cast  steel  pedestals  enclosing  triple 
coil  springs  over  the  journal  boxes.  A  heavy  Z-bar  is  used  for 
the  top  arch  bar,  while  the  inverted  arch  bar  is  a  heavy  angle 
securely  riveted  on  the  back  of  the  top  flange  of  the  Z-bar 
over  the  journal  boxes.  The  transoms  are  pressed  steel  chan- 
nels and  are  attached  to  the  side  frames  by  large  cast  steel 
corner  brackets.  The  bolster  is  of  the  pressed  steel  bo.x  type. 
14  in.  in  width,  and  rests  on  quadruple  elliptic  springs,  which 
in  turn  are  carried  by  saddles  suspended  by  swinging  links  hang- 


:--   ■;  Interior  of  All-Steel   Suburban   Car. 

ing  from  pins   in  the  cast  steel   corner  brace  between  the  tran-     '■*■'' 
som   and   the   side   frame.     The   spring   seats   on   each   side   are 
connected  by  the  spring  plank. 

Each   motor   truck    is    fitted    with   eight   brake   shoes,   two    to     .•;.'; 
each  wheel.     The  purpose  of  this  is  to  reduce  the  pressure  per       -:' 
unit  of  shre  area  and  minimize  the  heating  effect,  as  the  regular         ' 
schedule  in  which  these  cars  will  be  used  involve  frequent  sta-      ■-;': 
tion  stops  from  high   speeds.     The  brake  rigging  on  the  motor     -•-;"" 
truck   comprises   a    radius   bar   at   the    inner   end   of  the   truck      '/'. 
frame  to  the  center  of  which  the  rod  from  the  cylinder  is  con- 
nected.    From  each  end  of  this  radius  bar  a  rod  extends  toward 
the  transom  and  is  attached  to  the  center  of  a  short  horizontal 
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AC  luad    liiiiit,!;    .iiid    «l;irk   f>rccii   on    tlit    ^I<il•~       (  lii   tlif   txlt-rior       !.tiup>  niiniiiud  <'\\  the  lnuir  ikok  .ditl  ^il^!rliJ^;.tC•<l  s<'  tli.it  ;i  lamp 
ic   cars    arc    i)aiiitc<l    tlic    standard    New    York.    \\\v    Haven   &      is  directly  aliovc  each  ^cat.      llicsc  lamps  art-  vvircti  in  nmltiplf 


1  art  lord  coach  color. 

I  )n   account   of  the   proliahiliiy   of  oi-casion.illy   operatini;   tluse 

irs   over    sections   of   tin    New    I  Lain    whicli    are    not    i)ro\ide<l 

^ith    elevated    platforms,    ^^teps    Iia\e    hern    provided.       liuy    are 

..«vcred  with   J'ldwards  trap  doors,     'ihe  -side  and  en<i   dooi>  are 

.  f    the    sliding    type    operated    electro  pniinn.ilieall> .    tlie    control 

ijciiig   by    means   of   switches    in    the    vestiimles.       1  lie   door   oper- 

uliuS  mechanism    was    fnrni->hed   In    the   (."onsolidati-d    (  ar    lleat- 


oii  a  llO-voJt  circuit  feil  from  a  tap  <>n  the  main  transfornK-r. 
1  here  are  also  ten  10-watt  tungsten  lamp*  on  a  separate  circuit 
connected  to  a  32-voIl   sioraj^e  hattery.    /  %';  "'';■:'■'    •- 

-Ml  of  the  present  oriler  of  ears  arc  e<puppe<l  a*  tijotor  cars 
and  the  wei.yht  complete  is  estimated  at  lJ(UfH((  liis.  .A  car  of 
similar  disitin  i(|uii>ped  as  a  trailer  and  without  center  <loors. 
liiit  seatinji  SN  i)assengers,  vvotild  wei.irh  aiifiroximately  H).(MI0 
llis.     ( )idy  oiu-  of  the  irncks  is  vised   for  traoti<in,  ami   it  carries 


I'lcr   (.oin])any.    who   also   pmvideil    tlie   electric   heaters    mounted       two  Westintihuuse  six-i)ole.  sin.yle  phase  motors  operate<I   inidef 


nder   the    seats.       The   end    framinj.;   <if  the  car   ImkK 
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Vestibule    of    AM-Steel    Suburban    Car. 

v-t'ludi  i>  of  iin-s(.i1  steil  uu-ntlier,s.  a.Hrl:  ii;  nived  with  -lee! 
''ate-,  in  the  end  .if  the  sesiilmle  are  two  fixed  circular  wiii- 
1"\\-  _'(»  in.  in  dianiiter.  and  helow  the  window  on  the  rialit 
ami  siile  in  each  \estiliule  are  mounted  the  master  controller- 
nd  the  (.iii^iueer's  hrake  valve,  these  lieiuU .  Jilclose<l  hy  a  fold 
'\'j.  call  dc  or  wln-n  not  in  use.  (  »n  the  other  sid^  js  an  11.  k. 
itcliet  hrake   handle. 

In    the    coujiler    and    drait    eiiuijiment    these    cars    conforni    1" 

lie   standanl   arrangement   of  the  Iiia\\    sicam   railuav    pa-seni;i-r 

ars.       The    coupler    of    the    I'.uluuip    three-slem    tyiie.    has    the 

M     ('.    r..    si.indard   contour  with    10  in.   knuckle.      It  is  ;ittache;<l 

iirouyh   a   pi\ot   pin   lo  a    lorsyth   friction  <lralt   year  consisjin;-' 

of  JS   idates   and    liavinu   a   eajia^itv    of    17.s,(KHI   Ihs.      This  i«.  car-. 

•ieil    in   a    steel    housini:    secureil    to   the   center   silK  just   hack   of 

'.he   hody   end   sill.      Tlu-   lintVir   jilate   i-   hacked   up   hy   a    I-"orsyth 

nitlint;    device    o  nsiMiiiL;    of   two    l.irye    helical    s|)rint^^    and    fric- 

lion   leaf   s)>rin--    with   a   caiiacitv    of  _'5().tK)0  II>s.,  .yixinii   a  total 

hutVm.u   capacitv    of  425,(!(K)  Ihs.  to  the  car, 

I'ifteui  of  the  cars  are  eipiiiiited  with  nine  <  iarland  venti- 
'aiors  moimtr<l  ..n  the  sI,,pin.L:  si(k->  of  the  uiiiur  deck  Let  ween 
•he  stationary  deck  windows.  The  remain«ler  each  have  twelve 
ventilators  furnished  hy  the  (iold  Carlleatiui:;  C«>mjiany.  <dohe 
Ventilators  are  used  for  tlu-  sal-ons  in  all  cars.  '  . 
Artificial    liijhtin.u    is    furinshed   hy    forty-l'ive  40-watt    tuns-sten 


forced  draft  ventilation  and  liavinu  an  li'  url\  rating;  of  175 
ii.  jt.  these  motors  are  sutlicienilv  powerful,  to  <le\elop  an 
.iccelcratioii  .->{  one  mile  per  hour  |K-r  -econd  oji  a  >traiv;lil  and 
level  track.  The  other  truck  .is  \ery  MJnilar  .in  design  t->  the 
motor  tnick,  hut  has  smaller  wheel.siind- a  f|iiTerent  arrange- 
ment of  brake  riy.iiini:.  Ihe  tnfck  side  Iranies  in  hoth  cases 
ai-e  of  the  arch  bar  lyite  with  cast  steel  pedestal-  enclosing;  triple 
c(-il  sj)riiis:s  over  the  journal  boxes.  A  lieHvy  Zrbar  is  use"!  for 
ihe.  ti>|i  arch  bar. while  the  inverted  arch  har  is  a  lieavy  angle 
-ecurely  riveted  on  the  back  of  the  top  tlaiige  <>£  the  Z-bar 
over  the  joiunal  bo.ves.  The  transoms  are 'pressed.  steeT  chan- 
nels awl  are  attached  to  the  side  frames  hy  large  cast  >teel 
corner  bracket-^.  Tin  lio!>tvr  i-  of  tlte  jTess't-d  ste<^'  box  t_\i»e, 
14  in.  in  vvidtli.  and  rnsis  ,,n  i|!iadrnpk-  elliptic  s)>riiii!S.  which 
in  turn  are  i-arried  I.\    -aildk  s  sns)K-nde*l  In' 'sw-fngina  links. hang 


-    ,.  Interior   of   AH-Steel    Suburban   Car.      ,_     . 

i«g  from  pius  in  tlu-  cast  steel  corner  brace  between  the  tran- 
som and  the  side  frame.  The  spring  se'ats  .m  each  side  are 
cuimected  by  the  spring  plank.  -       " 

Each  ;inott.r  truck  is  ihted  with  eiyht  brake  shoes,  two  to 
each  wheel.  The  purpose  of  this  i>.  to  _re.luce  _the  jiressure  per 
unit  of  sh.  e  area  and  mininii/e  the  heatiiii;  elTect,  as  the  reKul.'ir 
khedule  in  which  tluse  cars  will  be  Used  involve  frequent  sta- 
tion stops  from  hiLih  speeds.  The  brake  rigging  on  the  tnotor 
trnek  comiiriscs  ;,  radius  bar  at  the  iinicr  end  of  the  truck 
frame  to  the  center  of  which  the  rod  frotn  the  cylinder  is  con- 
nected, l-rom  each  end  of  this  radius  bar  a  rod  extends  towar.l 
the  trans,, m  ;,nd  i-  attached  to  the  cemct:  rtf  a  short   hori/ontai 
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rtoatint}  lever  located  above  tlic  side  frame.  The  inner  end  of 
this  lever  is  fastened  to  the  top  of  the  live  brake  lever  which 
carries  the  shoe  bearing  on  the  inside  of  one  wheel.  Below 
the  shoe  is  a  pair  of  rods  straddling  the  wheel  and  connecting 
to  the  bottom  of  a  dead  lever  hung  from  tlie  truck  end  frame 
which  carries  the  other  shoe  on  this  wheel.  Means  are  pro- 
vided for  adjusting  the  length  of  these  bottom  connections  as 
these  shoes  wear,  l-rom  the  outer  end  of  the  horizontal  floating 
lever  a  rod  connects  to  the  outer  end  of  a  centrally  pivoted 
lever  of  the  same  length  in  the  same  relative  position  on  the 
other  side  of  the  transom.  The  inner  end  of  tiiis  is  fastened 
to  the  live  brake  lever  of  the  other  wheel,  which  in  turn  is 
connected  to  the  dead  lever  in  the  same  manner  as  before. 
The  arrangement  of  levers  on  each  side  of  the  truck  is 
same,  the  two  operating  independ- 
ently except  for  the  single  connection 
through  the  radius  bar.  A  spring  re- 
leasing gear  is  included  on  either  side. 
The  trailer  truck  lirakes  are  of  the 
inside  type  with  a  top  beam  connect- 
ing the  two  levers.  The  braking 
power  on  these  trucks  is  considerably 
less  thai)  en  tlie  mf)tor  trucks,  and 
four  lirake  shoes  are  sufficient.  Xo 
brake  beams  are  used  on  either  truck. 
Present  da\  operation  of  electric 
trains  as  exemplified  on  the  New 
York,  Westchester  &  Boston  has 
made  necessary  the  development  of 
a  brake  apparatus  of  greater  power 
and  efficiency  than  that  formerly 
used  in  steam  or  electric  service,  and 


action  automatic  air  brake  would  have  to  be  supplemented  by  a 
number  of  additional  functions,  some  of  which  could  be  supplied 
only  by  the  addition  of  electric  control  to  the  pneumatic  portion 
of  the  brake  apparatus.    Therefore  the  equipment  as  applied  con- 
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Cross  Sections   Showing   Construction  of   Exterior  and    interior   Finish,   Aii-Steel   Suburban   Car. 


the  brake  equipment  on  these  cars  represents  a  radical  departure 
from  the  customary  practice.     After  carefully  studying  the  con- 
ditions,  it   was   evident   to   the   Westinghouse    Wx    Brake   Com- 
'pany    that    the    fundamental    functions    of    the    ordinary    quick- 


sists  of  a  combination  of  the  latest  form  of  pneumatic  service 
and  emergency  apparatus  with  electric  control  for  either  opera- 
tion. While  the  electric  control  is  used  normally,  the  pneumatic 
is  held  in  reserve  without  its  efficiency  being  impaired. 
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J  wo  brake  cylinders,  a  supplemeiitan  reservoir,  a  control 
valve  and  the  engineers'  brake  valve,  in  addition  to  the  usual 
cut  out  cocks,  complete  the  brake  equipment  which  is  desig- 
nated as  schedule  A.  M.  C.  E.  One  brake  cylinder  14  x  12  in. 
is  connected  through  suitable  foundation  brake  gear  to  the 
iiK  tor  truck,  and  the  other  cylinder  12  in.  x  12  in.  is  con- 
nevted  to  the  trailer  truck  brakes.  The  operation  of  the  brakes 
on  the  two  trucks  is  entirely  independent.  With  a  brake  pipe 
pnssure  of  70  lbs.  the  full  service  application  will  give  a  prcs- 


Trajling  Truck;   New  York,  Westchester  &   Boston  Suburban  Car. 

sure  of  50  lbs.  in  the  cylinders.  The  emergency  application, 
lunvever,  gives  a  pressure  of  from  90  to  100  lbs.  in  the  cylinders, 
tile  connection  being  made  directly  to  the  main  reservoir.  .\ 
single  control  \;tl\e  performs  automatically  all  the  functions  of 
tile  triple  valve,  and  in  addition  provides  for  maintaining  the 
pressure  in  both  i)rakc  cylinders  constant  against  leakage.  It 
is  arrange*!  to  produce  full  emergency  pressure  at  any  time  ir- 


the  armature  and  around  the  field  coils  by  which  the  air  cools 
every  part  of  the  motor. 

The  motors,  transformer,  pantograph  trolleys,  blower  outfit, 
switch  group  and  all  electric  equipment  on  each  car  has  a  total 
weight  of  24,450  lbs.  There  are  three  running  positions  in  either 
direction  on  the  controller  and  three  intermediate  positions.  At 
the  former  the  motors  are  connected  without  resistaiKe  to  three 
different  taps  on  the  transformer,  making  it  possible  to  run  the 
equipment  continuously  at  any  one  of  three  speeds.  With  the 
intermediate  positions,  however,  resistance  is  included  in  the 
circuit.  The  acceleration  is  controlled  by  an  automatic  relay 
and  the  unit  switches  will  not  close  for  the  second  or  third 
running  positions  until  the  proper  reduction  in  pressure  is  at- 
tained, even  though  the  control  handle  be  thrown  immediately 
to  the  third  position.  Master  controllers  are  provided  with  auto- 
matic release  or  '"dead  man's  handle"  for  cutting  off  the  cur- 
rent to  the  motors  and  automatically  applying  the  brake  in 
case  the  motorman's  hand  is  removed  from  the  control  lever. 
An  over-speed  relay  is  provided  to  prevent  the  cars  exceed- 
ing a  speed  of  57  miles  per  hour,  which  was  determined  as  a 
suitable  maximum  speed  for  the  service.      ■ :    ,.  .::,\^  <v^  .-     .     . . 

.\  motor  generator  set  furnishes  the  current  for  operating  the 
magnet  valves  of  the  switches  and  also  for  charging  a  32-volt 
storage  battery.  In  case  the  power  goes  off  the  line  this  stor- 
age battery  Uikes  up  the  work  of  the  motor  generator  and  sup- 
plies the  current  for  the  control  apparatus,  for  the  operation 
of  the  brakes,  for  the  valve  magnets  and  for  the  door  operating 
devices  as  well  as  for  the  ten  emergency  lamps  provided  in  the 
car. 

Two  pantograph  trolleys  are  located  on  the  roof  above  the 
center  of  each  truck.     These  are  raised  and  lowered  by  means 
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respective  of  the  pressure  which  may  l)e  in  the  brake  cylinders. 
I  his  control  valve  operates  for  either  electric  or  pneumatic 
.^pplications. 

•■;  In  the  brake  valve  the  portion  controlling  the  pneumatic  opera- 
tion of  the  brakes  is  supplemented  by  the  connections  for  the 
electric  control  of  the  system.  A  distinction  between  the  two 
methods  of  application  lies  in  the  manner  in  which  the  brake 
i>ipe  reduction  is  made.  In  the  electric  control  the  brake  pipe 
r-duction  is  made  close  to  the  cylinders  by  the  service  appli 
Ci.tion  magnet  valve.  In  pneumatic  operation,  however,  the 
livake  reduction  is  made  through  the  lirake  or  engineer's  valve 
•"•ily.  The  handle  on  this  valve  occupies  the  same  position  for 
e  ther  electric  or  pneumatic  operation  at  anj-  point,  and  in  case 
the  electric  features  should  be  rendered  inoperative  the  pneu- 
matic control  will  automatically  come  into  use.  ;.:..,:,/.•.<;  ,-; 
Air  for  forced  ventilation  of  the  motors  and  transformers  is 
^  I>plied  by  a  motor  driven  blower  attached  under  the  car 
!■  'dy.  This  draws  its  supply  from  openings  in  the  side  of  the 
f  T  to  insure  its  l>eing  as  free  from  dust  as  possible,  and  dis- 
<"  'arges  into  the  center  sill  which  for  the  distance  from  the 
'  ower  to  the  motor  truck  is  covered  by  a  plate  on  the  bottom 
c  i<l  utilized  as  a  duct  to  take  the  air  to  the  motors.  There 
1^  a  bellows  connection  of  heavy  canvas  connecting  this  duct 
>ith  the  opening  in  the  motor  casing.    Passages  are  provided  in 


of  air  cylinders  controlled  by  automatic  valves  operated  by 
push  buttons  at  the  master  controller.  Either  of  the  panto- 
graphs can  be  used  to  supply  current  to  the  car,  and  two  are 
provided  so  that  there  will  always  be  a  spare  trolley  connection 
available.  ...  .    ^       .,;.,.-,„:.     .... 


Goon  Ro.\Ds. — The  Department  of  .Agriculture  calculates  that 
300.000  miles  of  road  must  be  improved  before  the  public  road 
system  (A  the  country  will  be  of  enough  consequence  to  be  ap- 
preciable. There  are  now  but  190,476  miles  of  improved  roads  in 
this  country,  or  8.66  per  cent,  of  the  total  mileage  of  all  public 
roads,  improved  the  unimproved.  The  French  system  of  roads, 
long  considered  the  best  in  the  world,  was  bonded  by  Napoleon 
III  for  $6,000,000,  and  something  in  the  neighborhood  of  $612,775,- 
000  has  already  been  spent  on  that  system.  In  this  country  prob- 
<-ibly  $2,000,000,000  will  have  to  be  spent  before  a  proper  road 
system  is  developed.  This,  however,  does  not  seem  so  large 
when  it  is  divided  among  the  states  and  spread  over  a  period  of 
ten  or  fifteen  years.  Xcw  York  state  has  bonded  itself  for 
$50,000,000,  and  $5,000,000  a  year  is  now  being  expended  by  that 
state.  New  York  heads  the  list  of  states  which  have  made 
progress.  Georgia  is  second,  and  has  built  4.344  miles  of  road  in 
five  years.  That  state  employs  4.500  prisoners  on  the  public 
roads. 
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Ci'oss   Sections    Showing    Constr-uction    of    Exterior    and    Interior    Finish.    All-Steel    Suburban    Car. 


■"t;:0  ''V.iiv?  i.jv.i'jnutu  oil.  tlu-sv   v'ar-  rrpri-M-i'l^  a   ra.luMl   .l<.-pan'.;r<.-  >!si-.    ni    a    i-. 'iiil'inaii'  ii    "i    llu-    lau->l    i'.  Tin    nf   piu-uniatio   --orxice 

•:rv^:!i   the  e".i<t'';::ary  prnvMioi'.      Ahi-r   >.-ari-ii;lI\    shuImhi;  tlic  con-  aiul  cnu'i'iiiMK-y   apparams  with   ckvtrio  coiitri'l   t'^r  oitlu-r  "pcra- 

'Itti  !!«,    '.t    \va>    evident    ti>    tlu-    \Vostinj;!i''t;>e    Air    I'.iaki.-    C"'n-  ti''ii.     W'liilo  tlu*  i-U-otrio  cntr"!  is  usi-d  normally,  the  pnc-nniatic 

]',ri>  .'!■■•;:  '::h-    finulanu-iital    I'miaii-ns    oi    tlu-    or>linar\     qinek-  i-  iulii  in  iu-»ir\c  uiiliont  iis  i-lVu-ioiu-y  Ueing  impairoil. 
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.  \v>>    lir.iki-    i.-\  Iin<liTs.    ;i    --iiiipUiiKiii.irv     rc-siTvoir.    :i    i-iiiitrcl       llu-   ;irin.iiiiti-   .iinl   ;ir'Uiii<l    tlu    Ik-M   r'lils   In    wliicli   llir  nil"   o»<«ls    ' 
'V;i.  i"    .i""!    tl'.i-   i.-nniiu-i  r>'    luakt'    \.il\i-.    in    .uMition    to    tlu-    ii>nal       t'\A-i'\    ii.irl  ni"  llu-  iiinior 
ii!.i.  I'lil    I'l  >-k~.    11  iiniiKic    ilif    l)r.iU<.'    iipupiiuiit    wliicli    i>    licsi^- 
„.,.  -.1  a-  -.-!:rihilc    \.    M.   ( '.    I-.     Oiu-   l.rakr  olin.UT   14   x    \I  in. 
.)s    .iiiinoi'toii     tlirmii^li     suitalili'     lomiilatK'ii     hiakf    near    t"     tiio 
111   u>r    tt'irk.    and    tlu-    ntlu-r    ».vlinili-r     ]_'    in.     \     IJ    in.     is    i-^n 
II. ,  *»•<!   to  ti;"-  tiaiirr  tinok   luakrs.       I  Ik-  opi-raliiin   <>|'  tlu-  hrakt-s 
.H!   4lu-    I  \V' •    tnuk-^    is    i-ntifi-lv     inclciiiiniint.      With    a    lnakr    |mi>i- 
[ir  -^itn-   I  '    "0  Ills    till-    Inll   sit\  iia-   a|i|iliiati"ii    will    i;ivo   a   prt-- 
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>i:rr    ol     ."'O    liis.     in     llu-    i\lincK'r-.        llu-    i-nu'ri;riu-\     .-ipplu'.iti' 'ii. 
hi  \n.'\ff.  ai\ '  -  .1  prr>--ini-  oi    iioni  "-(I  i..   KM)  llw    in  tlu-  v\linik-r-. 


llu-  inntors.  transl'irnu-r,  pani«  •j.ji  apli  tr>ilU-\>.  Iil<>\\i-r  .uniit. 
switch  j;i"<inp  .nul  .ill  t-U-<iri(-  (-i|nipnK-nt  <"M  each  lar  li.as  a  total 
\v(-ii>lit  111  _'4.4.s(>  Mis.  I'uit-  .irr  tlir«-(-  rniminii  jxisitioiis  in  »-ulu-r 
diri-cti' 111  on  tlu-  roiitiolli-r  iml  iliri<-  iiiicrnu-iliati-  iiosi|i<»iis.  .\| 
tlu-  fornur  tlu-  inotois  arc  ioiiiu-cti-<l  without  rcsistaiu-f  |o  tliiT'- 
(liltVri-ni  taps  on  tlu-  tr.inslornii-r.  in.ikiiii;  it  possiMt-  to  rtm  tlu- 
i-'piipnu-nt  Clint iniioiislv  at  an\  om-  of  thrci-  spccU.  \\  itli  tlu- 
iiiti-riiu-iliati'  positions.  Ii'iuc\t-r.  ii-sist.iiuc  is  inclii<ii-i|  ut  tli^- 
circuil.  llu-  acceleration  is  roniiolh-d  hy  .in  aiiiomatu  iclav 
.iiid  tlu-  unit  s\\itclu-s  will  ii..i  ,|.  .-.<-  I'l.r  tlu-  s,-,-on<l  or  tlnrd  ■ 
running  posilions  until  tlu-  propt-r  ri-diu'lion  in  jirossiua-  is  .it- 
i.iiiu-d.  c\cii  tliiins.;h  ihc  control  h.indh  In.-  iliiown  ininu-<liaTcly 
lo  llu-  third  )io>jtioii.  M;i-t<r  coiitiolKrs  ,irv-  pro\idc-<l  with  aiiti 
malic  ri  K-.is»-  or  "iK-.-id  iiian's  h.iiidU-""  lor  cnttiiii;  o(V  tho  cnr 
1(111  lo  llu-  nioiois  .111.1  .nitoiii.iti.-.dly  applxin-.;  th.-  Itr.ikc  in 
.-.isc  llu-  niotorinan's  li.in.j  is  r.-in.  i\i-<l  iV.ini  tlu-  coinroj  !ov<-r. 
An  o\iT  spcid  r.-l.iv  is  pro\  i.U-d  t.i  prr\t-nt  tlu-  ..avs  «-«k.-«-.-d- 
iiii.;  .1  spc'.l  .'I  .s~  miles  per  hour,  winch  was  tlotcrinnu'd  as  a 
stiitaltle  niaxiniiini   speed    for  the   serv  icr. 

\  motor  yi-iu-rator  set  furnishes  ihf  current  fT>r  ciper;(tTtn»  tlii-  '; 
ma'.inei  \al\es  of  ihe  switches  .iiid  al.s. .  f.  .r  chari;inn  .i  .?J-\«>lt 
stor.i;4e  lialler\.  In  c.is.-  tlu-  p.^wci  H'U'-s  jiIT  tlu-  line  this  stur- 
a.ue  liattery  t.ikes  up  tin-  work  of  the  niotiT  iieneratur  ;nid  snji- 
plies  tlu-  cnrreiit  for  tlu-  control  atiiiar.itiis.  for  llu-  oj»eratii»ii 
. 'f   the   liiaki-s.    f.  .r  llu-   \.d\.     m.i'.^iiets   and    for   ihe   d.  mr   .ijM-ratilly 


]!:i-  -conr.ccri.  ■:;    lu-iiiL;    m.ide    dircllv     t'-    ilu-    main    res<-r\ .  nr.       A 

sVm-.j|.'  coii'r-!    \.d\i     p.if.anis   .iniomaii.-.illv    .ill    the    fiiiu-tioiis   ..f  devices  as   well  as    f.  .r  llu-   i.ii   .■ineriit-nc\    lani|>s   jirovideil   in   tlu- 

'!-'•  triple     .a}\e.    .md    in    addition    provulcs    for    maint.tinin!.:    the  car. 

I'li-s^nr.     ;•■    '..tl'    ln.ik.-    i-\Iitulei-    .oiisLnit    ,i'.4ainst    teakai;e       It  \\\<>    ]i.int- iL.;raph    ir'ille.\s    .ir.     lo.aU-d    o.n    the    ro.if   al>i»\e    the 

is  ;arr;ii  ^ -.;   !■     jiro.ln.-i-    full    emeiueiK-v    pr.  s^me   at   .niv    linu-   ir-  center   ..i    ea.h    truck.       I  lus-e   .'iii-  raised   and    lov\ir«-d   In    inr;tns 
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•>|K-ctiw  <  f  llu  pri-ssiire  which  m,i\  he  in  tlu-  lirake  c\linders. 
Miis  c.  iitro'  \,tKe  operates  fur  eillier  electric  oi  pijeiiiii.'itic 
.!plic;itivi;<-,         ■  -  ■  ■       '  -      -. 

In  tile  ''r.-'.ke  \:iKe  the   jiortion   .-.  .ntr. 'lliii-.;  llii-  piienm;ilic  >  pi-ra- 


ol  air  .-ylin.lers  .-.Mitr.illed  !i\  .•iiit'iutafie  \alves  o]i«-r:iteil  In 
inisl)  hiittoii.^  at  llu-  in.isur  controller.  lullier  of  the  pant"- 
ijniplis  can  In-  used  to  siippl\  cnrrout  to  the  car.  .md  tw.»  ar. 
provided   so  th.it    tlieii-   w  :11   .ilw  .iv  s  In-  ;r  spare  tnjllex    c.<>nncv"tii>ii 


if    tiu-    'ir.ikis    is    suppleinenli-d    hv     llu-    connections    f,  .r    the       .-tv  .lil.'ihK-. 


<M)oii    Koviis.-    'llu-    I  >eii,irinu  lit    of     \-ri.  iiltnre    calcnhdt-s    that     ' 
.itKMXKI  iniles  «•!'  foatl   must    In-  imiiroved   hefore   tlx-   itiil'lii"   rw.vt 
-v-l.iii    o|    the   conntry    will    he   .if   .noiliih    i.  iiise.pieiice   to   l>e   aji- 


•tric   cii'tr.'!    of   the    svsteiii.      A    distinction    liitvvet.ii    the    tw-- 
■.elhi'ids    .;■    aiiplicilioii    lit-s    in    ihe    maimer    m    which    the    liv.ike 
'  =ie    rediictio!!    is    iii.ide.       ill    the    electric    coinrul    the    ln'.ike    Jiine 
.'    'ln.-ti..ii    is    i-a.le    d.^s.-    to    the    .vlinders    li\     tlu-    s,  r\  jee    ainili 

'ion     m.e.^iu-     valve.        In     pneimi.itic     oper.ilioii.     h.  iv\  ev  er.     the  pr<.ci;ihle.       I'lu-r.-  .irt-  now    lull    l''(l.4~<i  miles  of  ilijpfoAeil  ri*ails  iti 

^    ike   reilu.-ii..ii    1-    m.ide   tlirmiiih   the   hr.ilNe   iir   engineers   v.ilve  tliis  coimtrv.  or  .^.(i(i  jier  cent;  of  tlu-  total   milea}i<" Of  all  i«uMic 

■•  -i>.       The   li.nidle   on   this    valve  occupies   the    s.niu-   iiosition    for  r.ia.ls.   improvA-d  the  nnimproveii.       The   i-"reru-1i  svstein   •>{   roads. 

<  'hfT  elcciri.-     u    piu-nm.itic   operation   at   .niv    poiiit.   .iii.l    in   case  l.nui   c. iii-iiK-n-d  the  l«.-st   in  the  v\ orld,' w a.*;  IxuuJetl  hy    .\'af»ol»-.»M 

'   ■     electric    f..itines    sliould    he    reniiered    in.iper.iliv  .■    tlu-    piu-ii-  |||   for  $<).(K)(MKR),  ;jt»<l>o)notlit]i<>  iij  tlie  jj^^^ 

■    I'ic  .-oiiMo!   will   .■iuiiini,itic.ill\    coiiu-   into   use.  (KK)  h.is  .ilreadv   hi-en  spent  on  tli.it  system.     In  this  coimtrv   proh- 

\ir    for    forced    ventilation    of   the    m.iois   an.l    tr.nisi.  irmers   is  ahly    :y,t.)(XU)(XM)Ht>   will    li.ive   lo   he    spent    hfforc   a    pmper   r.iad 

'plied     li\     .1     motor    driven     lilovvt-r    .ittaclu-d     under     llu-    car  systeifi    is    develo)H-d.     Tliis.    liouevvr,    does    not    seem    so    l.arao 

■i>       This    ilravvs   its    sujiplv    frum   opeiiiiu;s    in   the    side  oi    the  when  it   is  divided  .inion-.^  the  st.ites  and   spivafl  «>v«;r  a  i»erio<l  «*t 

■   to    iiisiir.     its    heiiii;    .is    free    from    <lust    as    |iossiiile.    an.l    dis-  w\\    ,  ,r     tiiiei-n     vears.      X.  \\      ^'.lrk     slate    Ii.'is    l>onde<l     itself    for 

uiics    into    the    center    sill    which     for    the    dist.ince    f  ri -m    tlu-  $.sO.(KK ).()()( I.  .ind  S.t.<KK).()(K)  .i  vear  is  now  Ueiim  exi>en<iod  liy  that 

AVer  to  til.    motor   truck    is   covered   In    ;i   pl.ite  on   the  Imttom  .state.      Xew     \<>\V    Iieads    the    list    of    states    wliicit    have    juadv 

'1    ntili/ed    as    .i    duct    i.i    t.ike    the    air    to    tlu-    motors.      There  progress,     (ieoiyia  is  s,-coii.l.  ;iii,l  ha-  Imih  4.,^44  niiK-s  of  roa<l  in 

a    In-IIous    c.iimeciioii    of    luav  v     caiu.is    .-.  ninectinu    this    duct  live    vears.     'that    state    einpl.ivs    4.,stH)    prisoners    on    tlie    piihlic 

'h  the  •  jioriim  in  the  motor  casing       Tassa^e-  an-  jirov  ided  in  roads.  "V 
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HIGHLY  SUPERHEATED  STEAM* 


BY  GILBERT  E.   RYDER. 

From  the  service  results  that  have  been  obtained  with  super- 
heaters on  locomotives,  it  is  conservative  to  place  the  saving 
efiPected  in  the  fuel  consumption  under  average  working  con- 
ditions at  25  per  cent.  This  saving  is  so  large  that  we  are  liable 
to  overlook  the  significance  of  the  fact  that  it  really  means  an 
increased  hauling  capacity  of  iiVi  per  cent.  For  example,  as- 
sume thiit  \vc  ;ire  I-.urning  6,000  lbs.  of  coal  per  hour  in  a  satu- 
rated steam  K  cuniotive,  and  that  this  is  the  limit  of  the  fireman's 
capacity.  Assume  also  that  the  economy  of  the  entire  loco- 
motive is  such  as  to  obtain  one  horse  power  hour  with  each  4 
lbs.  of  coal.  Under  these  conditions  1,500  horse  power  hours 
are  being  developed.  Now  suppose  that  the  same  locomotive  is 
equipped  with  a  superheater  which  permits  the  saving  of  25 
per  cent,  in  fuel ;  that  is.  the  consumption  is  3  lbs.  of  coal  per 
horse  power  liour.  or  1.500  horse  power  hours  with  4,500  lbs. 
of  coal.  But  tlie  capacity  of  the  fireman  was  assumed  to  be  6,000 
lbs.  of  coal  per  hour.  In  firing  6,000  lbs.  of  coal  per  Iiour  with  tbe 
superheater  locomotive,  2,000  horse  power  hours  are  developed, 
an  increase  of  500  horse  power  hours,  or  333/^  per  cent.  This  in- 
crease of  33yi  per  cent,  in  horse  power  hours  means  an  equivalent 
increase  in  hauling  capacity,  which  is  the  real  thing  of  importance 
to  the  railway  mechanical  and  operating  departments,  inasmuch  as 
it  means  a  decrease  in  the  investment  in  power  and  a  correspond- 
ing decrease  in  the  operating  costs  to  handle  the  same  amount 
of  traffic. 

Dry  or  moderately  superheated  steam  has  been  frequently 
tried,  but  with  little  economy  compared  with  the  remarkable 
results  obtained  with  a  high  degree  of  superheat.  The  smoke 
bo-x  type  is  open  to  serious  objection  in  that  it  obstructs  the  front 
end.  Furthermore,  in  some  designs  there  is  a  high  cost  of  main- 
tenance due  to  the  corrosion  |Of  the  pipes  and  their  deterioration 
occasioned  by  the  abrasive  efifect  of  the  cinders.  These  mechan- 
ical defects  have  not  been  so  instrumental  in  the  abandonment 
of  this  type  of  superheater,  however,  as  the  small  economies 
obtainable  by  the  low  degree  of  superheat  which  they  produce. 

The  fire  tube  superheater,  by  the  use  of  which  the  temperature 
of  the  steam  entering  the  cylinders  is  from  600  to  650  deg.,  or  a 
superheat  of  from  200  to  250  dcg..  has  been  almost  universally 
adopted  by  railways  using  superheated  steam,  because  of  the 
largely  increased  efficiency  of  the  locomotives  using  such  high 
degrees  of  superheat.  At  present  there  are  over  12,000  loco- 
motives in  the  world  equipped  with  fire  tube  superheaters  fur- 
nishing highly  superheated  steam.  Over  2,000  of  these  are  in 
service  in  tlic  United  States. 

The  principal  advantages  secured  through  the  use  of  highly 
superheated  steam  are  occasioned  by  the  increased  volume  of 
steam  delivered  per  pound  of  water  evaporated  and  the  preven- 
tion of  cylinder  condensation.  The  economy  which  results  from 
the  use  of  the  superheater  is  largely  due  to  the  reduction  of  what 
is  known  as  the  "missing  quantity"  or  the  difference  between  the 
actual  steam  passing  through  the  engine  and  that  which  is  shown 
by  the  indicator  card.  This  quantity  is  largely  due  to  the  loss 
by  condensation  in  the  passages  and  in  the  cylinders. 

Saturated  steam  has  the  same  temperature  and  pressure  as  the 
water  from  which  it  is  evaporated  and  with  which  it  is  in  contact 
in  the  locomotive  boiler,  and  for  each  pressure  the  steam  has  a 
certain  constant  temperature.  At  170  lbs.  boiler  pressure,  for 
example,  the  steam  will  always  have  a  temperature  of  375  deg.  F. 
and  a  volume  of  2.47  cu.  ft.  per  pound.  If  more  heat  is  added  to 
the  boiler  it  is  transmitted  to  the  water  and  is  used  in  evaporat- 
ing more  water,  but  does  not  increase  the  steam  temperature  as 
long  as  the  pressure  remains  the  same.  If  heat  is  taken  away 
from  the  saturated  steam  in  doing  work  or  by  cooling,  as  in  the 
steam  passages  of  the  cylinders,  part  of  the  steam  condenses. 

•.\bstract  of  a  paper  prfsented  before  the  Southern  &  Southwestern 
Railway  Club,  January  18,  1912. 


The  amount  of  the  steam  condensed  is  almost  proportional  to  the 
heat  abstracted  and  this  condensed  steam,  or  water,  is  inert  sc, 
far  as  the  capacity  for  further  work  is  concerned.  The  greatest 
loss  from  condensation  occurs  in  the  cylinders,  for  here  the  varia 
tion  in  temperature  is  widest  and  the  large  areas  offer  a  favor- 
able condition  for  the  loss  of  heat  or  for  condensation  to  take 
place. 

Tests  show  that  in  Mallet  compound  locomotives  without  super 
heaters,  the  condensation  in  the  receiver  pipe  runs  up  to  over  2i) 
per  cent.,  while  in  simple  saturated  engines  using  a  short  cut-ot* 
it  runs  up  to  over  35  per  cent,  of  the  weight  of  steam  admittdl 
to  the  cylinders ;  that  is,  for  every  100^ lbs.  of  steam  delivered  to 
the  cylinder  only  65  lbs.  are  available  foi"  doing  work.  This  loss 
as  stated  above,  can  be  overcome  by  the  usie,pf  highly  superheated 
steam,  and  .means  an  average  rcductten"  0?  35  per  cent,  in  the 
amount  of  water  used  and  of  25  per  cent,  in  the  amount  of  coal 
used  per  ton  mile. 

Let  us  now  consider  the  qualities  of  superheated  steam.  When 
steam  has  left  the  boiler  and  passed  into  the  superheater  it  is  no 
longer  in  immediate  contact  with  the  water  from  which  it  was 
generated.  If  heat  is  now  added  to  the  steam  in  its  passage 
through  the  superheater  tubes  and  moisture  is  first  evaporated 
and  the  additional  heat  is  absorbed  by  the  steam,  so  that  on 
reaching  the  high  pressure  steam  chest  it  has  a  temperature  of 
about  200  deg.  F.  above  that  which  it  had  when  leaving  the  dry 
pipe,  meaning  that  it  reached  the  high   pressure  steam  chest  at 
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Fig.    1 — Coal    Used    per    Indicated    Horse   Power    Hour  for   Different 
Degrees  of  Superheat. 

an  actual  temperature  of  about  600  deg.,  instead  of  390  and  400 
dc.g..  as  would  be  the  case  with  a  saturated  steam  engine.  Tlie 
pressure  of  the  superheated  steam,  however,  is  practically  tlie 
same  as  in  the  boiler. 

.Superheated  steam  approaches  the  condition  of  a  perfect  gas. 
It  has  a  larger  volume  per  unit  of  weight  than  saturated  steam, 
and  like  a  gas,  is  a  poor  conductor  of  heat,  giving  up  its  heat  to 
tlic  cylinder  walls  and  steam  pipes  less  rapidly.  Take  a  case  of 
superheated  steam  at  170  lbs.  pressure  with  200  deg.  F.  super- 
heat. It  has  a  volume  of  3.27  cu.  ft.  per  pound,  as  against  2.47 
cu.  ft.  per  pound  for  saturated  steam.  Of  course,  when  super 
heated  steam  passes  from  the  superheater  to  the  comparatively 
cold  cylinder  walls  some  of  its  superheat  is  given  up  to  these 
walls  and  the  passages  traversed  in  reaching  the  cylinders,  but 
the  condition  differs  from  that  of  saturated  steain  in  that  it  does 
not  condense  until  it  has  lost  all  of  its  superheat. 

The  curve  in  Fig.  1  shows  the  saving  which  is  effected  in  the 
pounds  of  coal  per  indicated  horse  power  hour  for  various  degrees 
of  superheat.  It  will  be  noted  that  from  0  to  160  deg.  of  super- 
heat a  saving  of  one-half  pound  of  coal  per  indicated  horse 
power  hour  was  effected  while  this  same  saving  was  again 
effected  in  the  next  60  deg.  of  superheat. 

The  effect  of  the  superheater  on  the  boiler  is  to  increase  its 
capacity  from  25  to  35  per  cent,  in  proportion  to  the  decrease  i'l 


Mav,  1912. 


AMERICAN     ENGINEER. 


-««• 


the  demands  that  are  made  on  it.  It  has  been  shown  that  as  the 
demand  for  power  is  increased  the  degree  of  superheat  increases 
so  that  the  demand  on  the  boiler  does  not  increase  in  proportion. 
It  is,  therefore,  economical  to  force  a  superheater  engine,  while 
it  is  not  economical  to  force  a  saturated  boiler  in  the  same  way, 
and  it  is,  many  times,  impossible  to  do  so  for  any  length  of  time. 
Tlie  fact  has  been  proved  that  locomotives  equipped  with  super- 
heaters developing  high  degrees  of  superheat  have  at  least  25 
per  cent,  greater  boiler  capacity  than  the  same  size  of  engine 
without  a  superheater.  As  the  engine  is  worked  harder,  the  fire 
is  forced,  which  means  a  higher  fire  box  temperature  and  hotter 
gases  in  the  superheater.  This  results  in  a  higher  temperature 
of  the  steam,  and  with  this  higher  superheat  we  begin  to  get  the 
greater  efficiencies  which  are  characteristic  of  the  superheated 
steam  locomotives  when  they  are  worked  hard. 

In  engines  operating  in  poor  water  districts  where  foamy 
water  and  fluctuations  in  water  level  would  tend  to  increase  the 
amount  of  water  carried  over  from  the  boiler,  it  may  readily  be 
seen  that  a  device  which  reduces  the  demand  on  the  boiler,  and 
wMch  will  in  addition  prevent  the  water  from  reaching  the  steam 
chest  and  cylinders,  will  greatly  lengthen  the  life  of  the  valves 
and  pistons,  prevent  lireakage  of  the  cylinder  heads  from  water 
pressure,  and  also  lengthen  the  life  of  the  boiler.  Another  feature 
which  favors  the  boiler  in  the  use  of  superheated  steam  is  the 
comparatively  low  boiler  pressure  which  may  be  carried.  The 
size  of  the  cylinders  is  not  limited,  as  in  the  saturated  steam 
engines,  where  the  diameter  of  the  cylinders  must  be  limited  in 
order  to  reduce  condensation.  Standard  recommendations  for 
boiler  pressures  to  be  used  in  connection  with  superheaters  are 
180  lbs.  for  freight  engines  and  200  lbs.  for  passenger  engines. 
In  bad  water  districts  even  lower  boiler  pressures  may  be  used 
with  correspondingly  enlarged  cylinders. 

The  requirements    for    an    efficient   and  practicable   fire  tube 


superheater  may  be  summed  up  as  follows :  An  integral  header 
which  is  out  of  the  way,  in  no  way  obstructing  the  front  end  or 
interfering    with    the    maintenance    of    the    boiler    tubes,    and    so 


Fig.  3 — Front  End  Arrangement  with  a  Fire  Tube  Superheater  and 
Outside  Steam    Pipes. 

designed  as  to  cause  the  least  tendency  toward  wire  dratiTng  of 
the  steam ;  the  superheater  pipes  should  l»e  easily  accessible  and 
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Fig.  2 — Top  Header  Fire  Tube  Superheater. 
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,        mciiii^  sri'iKiii-Aiia)  STKAM* 

MV  Cll  lUKI    I-.    K^  DIK. 

I'n'iti  tlu'  MTviir  icMilis  tliat  li.i\r  Ihvii  ohtaiiicil  witli  suiht- 
iu;itir-    I'D    IiHMiiintivis.    it    i5    (■misirvativc    to    place    tlic    savini; 

ttViiliil    in    tlu-    iiu  1    lOiisiiinjiluMi    uiiiKr    avrra.Lir    u«|^l^nl:^    I'oii 
iluiMiis  al  J5  |>ir  ciiil.      rin-  -saviiiu  is  >.>  lav.m'  that  wi   arc  lialilc 
.1..   ..\iii..i.U   ilif   >i.i;iii!iianii    ot    llu    t,ut    that    il    rcall\    imaiis   an 
rncrca-t<)    Iiaulittv;    capaciiv    .■!'    .\V  ;    |.<r    iiiil.      I'it    <  \aiiii>lo.    as 
•  MMiu    ili.it    w.    .n    liirui;'..;  (.('i^d   \\y~.  y\   ."al   |hm-   Iki'.iv   in  a   >alii 
.      rati-il  >tiaii;  1.  c.  iii.  li\  i-.  am!  lli..I   lin-  i>  ilu    luuil  uf  tin-  tircmairs 
c.n>aiU>.       .\>-uiiH-    al:~<>    liial     lli'     n"i!(.in>     <'l     tlu-    cntiir    l"v" 
-      TiK'tivr   IS  Mich   a>i  to   .■hlani    .'lU'    Ikm^i'   ]i.>\\»r   hour   uiili   lach   4 
.    .    lb.-.    «>i'    cal       I'li.U'r    tlH'>i    c 'iii!ilii>n>    l..MH>   h.>i>c    i><'wcr    lumr- 
.-  ari-  iH-iu!.;   il«Ml'iH-ii.      N"\\    -ii|H)i  -c   ih.ii    ihc   -anu'   li.ci-moiivc   i- 

•  C4HUi<iK(l  Willi  .1  -MiH-tlu-ali  I"  wliiili  luiiiiii-  llii'  s.ivni:..;  <>\  2? 
jur   i«iu.    Ill    iiul:   lliai    i-.   tlu    i-.'ii-iiiiii>!i'  ii    i-   .?   Ihs    >>\    .I'.il    I'cr 

■■  lt..r>i-    p.  •u»:-    h.'iiv.    ..r    \.:,'{)    1;    im'    pi>\\»r    li.'iiis    wiih    4..'(Ht    11'- 
■        .'f  C'.il.     r^il  I'.u-  capacity   ><i  \\w  tirciiiaii  w.i-  .i-«-nMic.l  i"  Ik-  f'.IHHI 

■  n.-.  .  .|'  o^iil  per  ii'ur.  Ill  linii!^  (>.(HH>  1I-.  >•{  .-..il  prr  li.Mir  wuli  llu- 
V  suiurluatcr  l"Ci>iii.niv<',  J.tXlO  lu'r.-i  p.'Uir  Ii.mh-  ..r.  .1.  \cl.>p«>l. 
'     an  iiivrca-f  •  i  .HH*  l>i>rse  p«n\cr  lii'ur-.  ..r  .>.^'  ;  per  ciiit.      I  hi-  in 

cna-i-  I'l  .vv  .;  pi-r  ci'Ut.  in  h«>rsi'  pM\v«r  Ii.>iir-  luc.iii-  .m  <ipii\aUin 
iiu-rcasi  iu  iianliiii:  c.ii>acil\.  uhicli  i-  the  real  tliiiii;  k<\  iiiii>>rt.iiici- 
to  tlic  raihva\  nic.h.iuical  aiul  .ipcr.itinu  iU|i.irt!iuiit-.  ina-iinii-h  as 
It  iiK-.iii- a  tUvr»M-i    ill  thi-  iin  i-liiu:nl  in  p"\\  ii   ami  a  crifsimii-l- 

•  ills:  .li'crVa.-r  in  the  niuraliii'.,'  cv>l.-  t"  haii'IK  the  -.iiiic  aiii.'iinl 
V>i   irattic^  ■■      , 

.  .  1  >rv    .r    111.  ilcratcly    sup<  ilicatdl     -team     h.is     lacii     ireqiu-mlv 
iritir.    hilt    with    Utile    coni'iny    ci^nip^n'ctl    Nvilh    the    rcniarkahlc 
result^   i.lii.iiiu.'    uiih   a   liich   diurcc   of   sui>crhcat.       ihc   .-m-kc 
ho\  |\pv  i-  opiii  t"  Siiri.'tis  i.huctifii  in  ih:t.t  it  ohstiiuM-  llu-  ir.iii 
ciul,     FurlhiTiii.'re.  insonn-  lU-imis  tiuri    i-  a  hii;li  c-l  oi   iii;iin 
ii-n.incv  ihu-  to  lhi-.vorr.i-i>  ii  of  tlu-  pipe-  an.!  their  .hit  ri. 'ration 
.  oe.-a-i.'iu-il   h>    tlu    ahrasiv  e  el'fect   <<\  \\w-  ciiulcrs.      I  hi-e  nicchan 
ical   <iilccis  liaU'   Mot   heiii   -o   in-inniuiiial   in   the  ahaiKloniiicin 
..f   this   type   of  sujwrlfi'atcr.    howiver.   a-,     the     Mtiall     ccoiioiiiics 
.(iblainaMv  l'\   the  low   .le^r.e  "l   -iii>erlu-at  which  the\   pro.lnco. 
"rhv  tire  inlu'  siiperheaier.  h\   the  use  of  which  the  uiiiik  ratnre 
•'       r.f.tlie  -leani  enteriiii;  the  cyhii.Urs  is  from  fitH)  t"  ti.-O  'leu  .  ..r  a 
' .  '  siipciheat    .-f    fr-an   J«l(>  i..  J.^C   <Kl;..    has   he.  n   ahii..-t    iiiii\er-all> 
.  .  ;Klopte.l     t>>     railways     iisitii;    siiiierluatcl    -team.    hecai;-e   oi    the 
;  laf};ety    i"ncreasi'<i    eriiciinc\    <<{    ilie    locoiii.  .ii\  es    ii~iii,i;    -n.!i    hi'.^]i 
(Ic'^TieS    of    siipei-htat.       At    present    tlure    .ire    o\er    IJ.IMHI    1  .i.  ■ 
iii.'thes    in    the    w.'rhl    e.|iiii>pefl    with    fire   tuhe    superheater-    liir- 
■.    tii-hini;    hi.t:hl>    -uin-rheate.l    steam.      Over    -'.('OO   .f    ihe-c    arc    in 
>er\ice  ni  the  IniU'"  I  States.. 

rile   principal    atl\aiifa!.:c-    M.cr.riil    thr..iiL:h    llu    ii-i    .'f   hiulil\ 

si'iperlie.ne.l    -le.iiii    are   occa-i.  .iie<l    hy    tlu     mcrc.i.-cl    \ohnne    .'t 

-tVani   ilelivere.!   in  r  (H.mT.l   of   water  evap. .rated   ami   the   prcveii 

tioii  oi  cylin.ler  coixleu-.ition.      The  ecoiiomx    which   results   ir.itii 

",.,:  tlic  ^l^e  i-f  the  siiiu-rhiater  i-  largely  ihic  lo  ilu-  retliiction  ot  what 

,   .is  known  as  the  ■nii-sin;^  i|nantii>"  or  the  <lirfereiice  hetwij'ii  the 

'    •    actu.il  steam  pa--iii.c  tln-.-uvjli  the  eli.iiine  anil  that   which  is  shown 

-in-   llu-    iiKlicator   cafil.       I  his   qnantity   i-   l.iruely    >ltie   to   the    l..-s 

• 'lix   coiiileiT-aiioii  ill  llu-  {)a--a.L:i--  an.!  in  ihe  cvliiulcr-. 

Satriratc'l  -te.iin  lia-  the  same  temperatiirc  aiul  i<re--nre  a-  the 
Water  from  which  it  i-  e\aiioratnl  ami  with  which  it  is  in  c.m.ict 
ill   the;  l',icomoti\e   h..i!er.  ami    f..r  each    pre--iire   the   sti-.im   has   a 

■  certain  cimstant  teiiiperatnre.  .\t  1"U  Ihs.  hoiUr  pressure,  for 
exami>le.  the  Stiam  will  ah\.i\  s  l!.-i\  i-  .i  tempi-raturc  ..|  ?>i  :^  <leu.   !• 

.  ami  a  vohune '•  f  _'.47  c;i.  ft  I'er  p.nml.  If  more  lie.it  i-  aihlcl  1.. 
the  holier  it  is  traiisnTitte.l  t..  t!ie  water  aiul  i>  u-ed  in  i'vai>..r;it 

\    intr  more  walef.  hnt  diies  n.>t   increase  the   sti-.im  ti-mperatiire   .1'-' 

.'  loiii;   as  the  pressure    remains   the    same.      If  he.it    is   t.ikeii   .iw.iy 

ixom  the  sattir.iteil  ste.am  in  iloiiitr  w.irk  or  by  cooliiiv:.  a-  in  the 

ftteatiii    pussavies   of   the   cyliiuKr-.    i>art    .f    the    ste;iin    cii. lenses. 

*  .•Vti-trart  of  n  papfr  iirc^fme.i  t.ff.'re  tlu-  .-:..iitlic!  ii  S,  S..ntti«f-trrii 
Rat!«.-iy  ritth.  ,T:iniiary  18.  J912. 


The  .mioiiiil  of  the  .-le.im  coiideii-i-il  is  aliii..^t  iiroporlit)iial  to  tl 
heal    ah-iracteil   and   this   condensed   steam,  or   water,   is   iiuri    - 
far  a-  the  c.i]).icit\    for   further  wi>rk   is  lonceriud.      1  lie  greati - 
I."-?-  fr..iii  I'oiiileiisali. 'II  .'cciir-  in  the  c\linders,  for  here  the  v.iri 
ti. 'II  in  temperature  is  widest  and  the  Iar!.:e  areas  otter  a  fa\o 
.ihh    ci'iiditioii    for   ihc   l.'s-   of   lu.it    or    f. .r   condeiis.'itic>ii   to   tui. 
placi-. 

Ii--l-  -li.iu  ihat  ill  Mallet  iomp..un(l  locomotives  uilhoiit  supt 
he.iu-r-.  llu    t-oiuK'iis.ilioii   in  the  receiver  i)ipc  riiii.s  up  to  over  . 
pel    leiil..   while  in   -iiiipK    >atiirateil   eii.i;iiU'-  usin.tj  a  short   cut  . 
il    ii;ii-  up  lo  over  •v"'  per  cir.t.  ol    llie   wei.uht   of   ste.iin  admili. 
1..  ihe  i->  limli-r- :   thai   is,   for  e\ei>    UHJ  lb-.  >  \   .-le.iin  delicert-d   - 
ihe  c\liii.U-r  oiil\   (o  lbs.  are  available  for  doiii',;  w..rk.      Ibis  lo- 
;i-  -l.iled  aboM-,  laii  be  overc.Miie  b\   the  use  of  hi,i;lily  siiiu-rhe.iU 
-le.im.    .iml    nii-.in-    an    avirai^c    reduction    of   .^.t    pt-r    cent,    in    tl 
.im.'iml    ol    w.lU  1    n-e.l   and   ..f   Ih  |)er   ceiil.   in   the  ;illloillit    of  coii; 
II  id  per  1.  .11  mile. 

I  el    II-  li.'W    ci.|i~iile|-   ihe  ipi.dilie-  <'f  -lipirhealed   -team.      W  li. 
~;ea'ii   h.i>  left   llu-  boiler  .111(1   p.tssed  into  the  sii|ierlie.-iter  il   i-  i 
longer    111    iiiimciliate   coiii.u-l    with    ihe   water    fr.im   which    it    w.; 
uiiier.iud        If    heat    i-    now    ;iilck'd    1"    the    ste.iiii    ill    it-    ]i.i--;iui 
tlir.  .null    llu-    -iii>erlieau-r    liibi-s    and    iin  .i-tiii't.-    i-    lirst    evaporate 
ami    the   ;iddili">iial    lu.ii    i-    absorbi'd    b.\    lb.-    -Uaiii,    so    that    ■■'- 
ri  .■i.hiii--;    the   liiub    pre--iire   steam   <-he-l    il    ii.i-   a    lemper;ititre   •  i 
.lb. 'Ill  _'(K»  del.;.    I''.  ,ibo\e  tli.if  wliich   it  b.id   when  le.'iviii!;  the  dr. 
pipe,    meaning'   lh:il    it    reached    tlu-    liiuli    pic--i;re    -le;nn    che-l    .  ', 
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Fig.    1 — Co.nl    Used    per    Indicnted    Horse    Power-    Hour    for    Diffeien- 
Degrees   of   Siiperhe.nt. 

.Ill  .iciiial  temperaliiie  "f  .d'oiit  dlK)  de.ii.,  iii-U;id  'f  ,VH)  and  4;"' 
lieu..  .1-  w.iild  be  llu-  c.i-e  with  a  s:itiir;iteil  -u-.im  eiii;iiie.  lb'' 
p|-*--.lire  ..f  the  -'.i]ieriK-.ile.l  -le.iiii.  h"We\er.  i-  iiraclicallv  tb' 
-.:nn-  a-  in  the  boiU'r 

Superheated  -ti-am  ai.pro.iches  the  c.indiii..ii  of  a  jierft-ct  .u.'i- 
ll  b.i-  .1  l.iruer  \ohiine  per  unit  of  wei.ulit  than  satiir.aled  stem 
aii.l  like  ;i  u:i-.  i-  a  poor  coiidnclor  of  lu.il.  ui^inu  up  its  heat  t 
ibe  cvliiidi'r  w.dl-  ;iiid  -team  ]iipe-  le--  r.-ipiill\.  lake  a  c;t-e  .- 
-iipi  rhe.ite.l  -team  al  170  lb-,  pies-ure  with  Jd'.l  de'.:.  b".  supe' 
heal.  It  ha-  a  \..himi-  of  ,VJ7  en.  ft.  lui"  pound,  .is  ;ii;.iiiist  2A 
Cll.  11.  p.  r  pound  f.  r  -;iliir.-ited  steam.  <  M'  c  iir-<-.  when  siipei 
be;iU-il  -le.im  )i;i--t'-  from  ihe  siipei  luati-r  t.i  the  comji.irative! 
1. '1.1  c\liii(br  w.ill-  -. 'im-  of  ii<  siip<.rlie.it  i-  uiv'H  up  •"  tlu--' 
wall-  .111.1  till-  p.-i-N,-i'u<--  ir.-i\ crsed  in  reaching  the  c\liiiders.  hi; 
llu-  i-oiidiii..n  differ-  fi.'iii  lli.il  of  s.-itiirali-d  -U-.im  in  th.it  it  ik'C 
11. .1   comli-n-i-  imlil  it  h.is  b.-l  all  of  its  siiiurlie.it. 

Ihe  curve  in  li'u.  1  show-  the  -.iviii!^  which  is  effected  in  lb' 
pounds  of  ooal  ju-r  indicated  Iutsc  power  li.nir  f..r  various  depree- 
"f  -tii'erbe.tl.  It  will  be  noted  that  fr.  mi  0  P.  U>0  dep.  of  super 
heat  a  s.ivinu  of  oiu'-half  iioimd  of  coal  ]ier  indicated  horse 
p.'Wer  hour  w.is  et'fccted  while  this  same  s.'ivinp  was  apait 
elTv-cted  ill  the  next  M)  iKp.  of  superheat. 

The  etVect   of  the   sii|ierlieater  on  the  boiler   is   t"   iiicre.ise   it- 
c.ip.icilv    fr.  Ill  1?  t"  3.^  per  cent,  in  proportion  to  the  decrease  i" 
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I.      iKiii.hkIs  lli;(t   .lie  iii.kIo  <in   it.      It  li;is  I)ocn  shown  tli.it  ;is  llic       -iipctlir.ilir    iii.ix    In-   -~iimiiicil    iiii   ;is    hilJiiw-.:    An    iiiti-ui-'i'    lii:i'l»-r 

,;  Miiiiiil  liii    iiiiucr  i-  iiuTc.iM'd  tlir  dc'^rii'  i>\  siiiK-riuat   iiu  r«;iM-s       uliiili  is  i>nl  <i|'  tlic  \\.i\.  in  iio  \v;iy  i)l)Ntrtn;tin)4  tin'  I'l'iiu  omJ  or 

^     ili;it  tlic  (Icinaini  mi  tlio  Imilcv  clm'S  U"{  iiuTc.isi;  in  ]iri>)nirti<>n.       iiilrrUimu     with    llu-    ui.iintcii.inci     ..t    tlir    ImhIvi"    Iii1»'~.    .lUil    so 

1     i>.  1 1  If  r  I'll  Hi'.  (  c.  inoiniral  to   lorn.-  a  supi  rlioalcr  cnt;inc,  while 

i;   ii  not   ciononiit  al  to   \<<\\\.-  a   saltn'atrd   hoiUr   in  tlic   s.mK-   way. 

,i    1  it  is,  inan\   linii-s,  intpossililo  in  <ln  so  for  any  Icni^lli  of  time. 

1    (■  fact   lias  hicii  piiiwil  that   loconiolivi-s  oiinippi'd  uilli   snp»r- 

'     itir^   (Icui'i]iiiiy    iimh    dc^itrs   of   sniurlK'at     havr   al    Ka^i    2r< 

].  r    ci'iit.    '-^riMtir    lioiirr    rapaiity    than    iIk-    saliu-    si/c    of    i  ni:iii< 

viihoiit  a   snpirhi-at(.r.      As  llu'  i'n;^inr  is   uotUrd   hardiT.  the  iha 

1..  IoiixmI.  uhiih   niiaiK  a   lii;4lur  iirr  lni\   tiinporatnii'  ami  Intti  r 

;j.i>fs   ill    tlk-    snprilu  atci'.       I  Iiis    n  snlts    in    a    higher   icnijuTatm  > 

i  ;  the  stfain.  and  with   this  hiiihi-r  sii|HThi'at   w  i'  lnL;in  to  ..^«t   lli< 
floater    rlVifit  iui(  ^    wliii-Ji    arc    rharaclciistio    of    tlio    ^iiprrluaicd 

vH'.'iiii  loidiii.  ii\i>  whin  tiiry  arc  workfij  hard. 

In    ciii^iiu  >    •  i|nralin'_;     in     po<.r    waU-r    distrirt^     wlurf     foams 

watir   and   llniluaiion--   in   water  iivtl    would   iniil   to   iiurv'a-.i-  tlu- 

;uiioiiiit    o|    uat<r  rarrivil   o\t'r   troni    llic   hoiUr,   it    iiiav    nailils    In- 

Sii.'!!   that    a   dt\i(-f    whi.li    rciliues   llu-   dniiand    '-n   tin-    JMiihr,   aiiij 

whii'li  will  ill  adilii'.on  |ire\riii   the  walir   from   ri.'arhinL;  llir  >l<am 

'.lust   and    i\lindii>.    will    ;^ri'atl\    Un.i^thin    the    life   of    ilu-    \al\e^ 

and   pi--|oiis.   prtwni    Kieaka-ue   of   the   evlinder   heads    from    wali-r 

piessure.  ami  aNo  Ivn-^ilun  tiie  life  of  the  lioiU-r.      \ih)tlier   feature 

wliieli    favor-    the   iioiler    in   tlie    use   of    siipirheati'd    sleani    i>    the 

k'liiipai  at  i\  el}     |o\\    hoiUr    jirt'^snre    uhieh    may    he    earrieij        Mu- 

<i'e    oi    tile    e\  limli  r^    i-    not    limiteil.    as    in    tlie    satiiratiwl    steam 

eiiuine->.    wlure    I  ht-    dianieti'r   of    ihi'   t\liiider>    nillsl    ]n-    Iimite<l    in 
'••iiK-r    lo    reduee    <•  .nden-alion.      Standaril    rei'oninundations    fcir 

iioiKr    pressures   to   Ik-    used    in   eomieetion    with    --iiperluateis   art.- 

!,*<(»    11.-..    for    fniiihl    (■ll.L;ines    ami    J(K)    Ih>.    for    i>asseni;i-r    <  n!.;iiH\         ^'9-   3 — Front   End  Arrangement  with  a   Fire  Tube  Superheater  and 

In    had    water   distriet.   even   lower   hoiler   pressures    may   I.r    iimmI  .  Outside   Steam    Pipes. 

with  turresi>oii<liiis;ly  eiilar.yed  cvlinder-.  dcsijiUed  its  t<>  cause  tfic  lea^l  teiideiie\    toward   wjre  drawiny   of 

The    re<piirement<     for     an     elVuii  iit     and    praetieahle    lire    tniie       the   stt-ain  :   the   siijierheater    pipc^   >,|,.„,1,1    |„-  ,-;,vj|x-   , -,,-,■. -^^iltU-  ;,!>,] 


Fig.  2 — Top  Header  Fire  Tube  Superheater. 
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removable,  and  so  constructed  that  the  unequal  expansion  caused 
by  the  difference  in  temperature  as  tlie  steam  passes  through  the 
tubes  will  be  taken  care  of ;  the  superheater  flues  should  be 
located  in  the  upper  part  of  the  boiler,  where  the  tendency 
toward  clogging  is  least  and  the  temperature  is  highest.  These 
points  have  been  carefully  provided  for  in  a  superheater  which 
will  be  shown  in  the  accompanying  illustrations. 

The  superheater  assembled.  Fig.  2.  consists  of  a  header  A 
supported  on  brackets  in  the  smoke  box  and  making  a  joint 
with  the  steam  pipe  in  the  same  manner  as  the  tee  head  used 
in  the  saturated  engines.  .Attached  to  the  header  and  in  com- 
munication with  it  are  the  coils  or  units  B  made  up  of  cold 
drawn  seamless  steel  tubing  and  screwed  into  return  bends. 
Each  unit  is  located  inside  a  large  flue  C.  and  extends  to  within 
about  2  ft.  of  the  back  flue  sheet.  The  large  boiler  flues  are  set 
into  the  front  and  back  flue  sheets  in  very  much  the  same  man- 
ner as  the  ordinary  small  boiler  tubes. 

The  tools  which  have  been  found  to  give  satisfactory  results 
in   setting  the  large   flues   are   a   flue   roller,   consisting  of  five 


tact  with  the  superheater  units.  The  deflecting  plate  F  is  in  a 
vertical  position,  and  tliis  in  connection  with  the  h.^)rizontal  par- 
tition, which  extends  from  the  deflecting  plate  to  the  front  flue 
sheet  and  contains  the  damper,  makes  the  complete  enclosuie 
for  the  header  and  the  part  of  the  superheater  units  which 
extend  through  tiie  front  flue  sheet  into  the  smoke  box.  Tlie 
deflecting  plate  is  made  in  parts  to  be  easily  removable.  Tlv 
operation  of  the  superheater  is  as  follow's :  When  the  throtth 
valve  is  open  saturated  steam  passes  through  tlie  <lr>  pipe  ami 
into  a  portion  of  the  superheater  header  designed  to  receive  tlir 
saturated  steam.  From  this  portion  of  the  header,  which  is  in 
communication  with  one  end  of  the  superheater  units,  the  stean. 
passes  downward  through  one  tube  of  the  unit,  backward  towar! 
the  l)ack  flue  sheet,  forward  and  backward  again,  and  then  foi 
ward  and  upward  to  the  other  side  of  the  header  designed  t' 
receive  the  superheated  steam.  From  the  Iieader  it  then  pasxs 
into  the  steam  pipes,  then  into  the  steam  chest  and  into  the 
cylinders.  ;■■••■';  •"     ;•'      -  •-   .  ■ -■  ; 

.\   iletail  view  of  the  header  casting  through   several   section^ 


SECTION  A-A 


SECTION  B-B 


Fig.  4 — Superheater   Header  Casting. 


rollers,  and  a  prosser  or  expander  made  up  of  twelve  sections. 
The  recommended  method  of  setting  the  flues  employs  a  copper 
ferrule  in  the  fire  bo.x  end ;  the  rolling,  prossering  and  beading 
of  the  flue  on  the  fire  box  end ;  and  the  rolling  and  beading  of 
the  flue  in  the  front  end.  In  the  introduction  of  the  copper 
ferrule  it  is  a<lvisable  to  break  the  corner  of  the  hole  in  the  tube 
sheet  on  the  outside  of  tlie  sheet  in  order  to  remove  any  burr 
that  may  be  left  by  the  cutting  tool,  and  also  to  remove  the 
tendency  of  the  sharp  corner  cutting  into  the  flue.  In  beading 
the  flues  the  beads  should  be  carefully  turned  down  against  the 
sheet.  In  the  maintenance  of  the  flues,  the  prosser  should  be 
given  preference. 

The  flow  of  gases  through  these  tubes  is  ctmtrolled  by  a 
damper  D,  which  is  operated  by  the  damper  cylinders  E  located 
at  the  outside  of  the  smoke  bo.x.  The  normal  position  of  the 
damper  is  open  when  the  locomotive  throttle  is  open,  thus  allow- 
ing the  gases  to  pass  through  the  large  tubes  and  come  in  con- 


is  shown  in  Fig.  4.  The  passageway  marked  ^  represents  the 
superheated  and  that  designated  /('  the  saturated  steam  passage 
ways,  which  are  in  comnumication  with  the  respective  cliambers 
marked  S  and  //'  in  the  section  CC.  The  units  shown  in  Fig.  5 
are  held  in  place  by  a  l)olt  which  extends  through  slots  in  thf 
header  casting  between  the  superheated  steam  and  saturated 
steam  chambers,  and  are  prevented  from  turning  by  bosses  o; 
lugs  located  at  the  top  facing  of  the  header.  The  section  througl; 
BB  shows  a  section  of  one  of  the  top  steam  pipe  connections,  and 
is  similar  in  other  respects  to  section  AA.  In  the  plan  view  of 
the  lower  side  of  the  casting  is  also  shown  a  part  cut  away  tt' 
indicate  the  arrangement  of  the  saturated  and  superheated  steam 
chambers  and  the  direction  of  the  flow  of  the  steam  through 
their  passages. 

The  ball  connections  of  the  units.  Fig.  5,  are  each  ground  to 
fit  the  seats  in  the  header  casting  and  are  clamped  to  the  header. 
This  clamp  is  supplemented  by  a  ball  ring  fitting  under  the  ball 
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of  the  tube  in  a  manner  that  will  provide  for  any  irregularity 
that  may  occur  in  the  ball  heads  or  in  the  depth  of  the  seat  in 
the  header.  The  return  bends  are  of  cast  steel  and  are  provided 
with  lugs  which  rest  against  the  inside  of  the  large  flues  and 
keep  the  superheater  units  in  the  upper  part  of  each  flue. 

The  superheater  tubes  may  be  easily  removed  and  replaced,  and 
in  doing  this  it  is  not  necessary  to  take  down  the  steam  pipes. 


they  do  not  affect  the  steaming  quality  of  the  engine  as  in  the 
case  of  steam  pipe  joints  located  inside  the  smoke  box.  Another 
advantage  in  their  use  is  the  absence  of  stress  and  heat  inter- 
changes in  the  cylinder  saddle  caused  by  the  difference  in  tem- 
perature of  the  live  steam  and  exhaust  steam  on  opposite  sides 
of  the  same  wall.  Outside  steam  pipes  also  offer  a  greater  clear- 
ance in  the  lower  part  of  the  smoke  box  affording  better  oppor- 


Fig.  5 — One  of  the   Superheater   Units. 


It  is  also  possible  to  thoroughly  inspect  the  front  end,  and  do 
all  necessary  work  on  the  boiler  flues,  boiler  tubes  and  the  front 
tr.bc  sheet  seam,  without  the  necessity  of  taking  down  the  super- 
heater header  or  the  steam  pipes.  A  hand  hole  opening  is  usually 
provided  on  the  smoke  box  sides,  through  which  inspection  may 
be  made  of  the  entire  front  end  of  the  superheater  by  the  aid 
of  a  light,  without  taking  down  the  front  end  netting  or  even 
opening  the  smoke  box  door.  \  ;:^:,  '■':'■;■:  ■/■/'■'^^■^'■''■"'■■■■"■/■■^'■''  ''■  ' 
.  .  The  front  end  arrangement  of  the  superheater  applied  in  con- 


tunity    for    drafting   the    engine,    and    making   the    operation    of 
cleaning  the  front  end  very  much  simpler. 

The  introduction  of  the  outside  steam  pipes  also  greatly  sim- 
plifies the  construction  of  the  cylinder  casting.  It  eliminates  the 
steam  passageway  in  the  saddle,  leaving  only  the  exhaust  pas- 
sage. It  also  reduces  the  weight  of  the  cylinder  casting  and 
simplifies  the  coring. 

.     The  joint  rings  between  the  steam  pipes  and  the  header,  and 
the  steam  pipes  and  the  cylinders  should  be  made  of  cast  iron ; 
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Fig.    6 — Piston    Rod    Extension    and    Guide. 


nection  witli  the  outside  steam  pipes  is  shown  in  Fig.  3.  It 
clearly  shows  the  convenience  of  the  outside  steam  pipe  arrange- 
ment, which  is  being  applied  quite  generally  to  superheater  loco- 
motives. This  arrangement  places  the  two  lower  steam  pipe 
joints  outside  the  smoke  box,  making  it  easy  to  locate  leaks  in 
these  joints,  should  any  such  occur;  when  these  leaks  do  occur 


brass  rings  will  not  stand  the  high  temperature  on  account  of 
disintegration.  Piston  valve  rings  and  piston  rings  and  bushings 
should  be  close  grained  cast  iron,  and  too  much  attention  cannot 
be  given  to  the  quality  of  material  of  these  parts.  The  ordinary 
designs  of  piston  rod  packing  have  given  satisfactory  service,  hut 
the  alloy  used  for  the  packing  rings  should  have  a  higher  melting 
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point  than  usual  in  saturated  engines.  An  alloy  of  80  per  cent, 
lead  and  20  per  cent  antimony  has  given  satisfaction. 
:  An  essential  requirement  in  connection  with  the  superheater 
locomotive  is  the  use  of  good  oil  and  continuous  lubrication. 
The  system  found  to  be  best  adapted  for  a  simple  two-cylinder 
engine  is  a  five-feed  lubricator,  the  leads  to  extend  into  the 
steam  pipes  or  the  center  of  the  steam  chests  and  into  the 
centers  of  the  cylinders.  The  fifth  feed  to  lead  into  the  air 
pump  steam  pipe  in  tlie  ordinary  manner.  The  feeds  to  the  steam 
chest  should  enter  the  center  of  the  steam  chest  and  should  not 
be  branched  off.  Tlie  steam  chest  should  get  three  or  four  drops 
of  oil  for  each  drop  fed  to  the  cylinder.  Vacuum  valves  of  ample 
size  on  each  steam  ciiest  are  more  essential  in  a  superheater 
engine  than  in  ordinary  engines.  While  the  engine  is  working 
steam,  the  oil  is  sufficiently  protected  by  the  steam  against  car- 
bonizing. While  drifting,  however,  the  oil  has  no  such  protec- 
tion, and  on  account  of  the  high  temperature  of  the  steam  chest 
walls  would  have  a  tendency  to  carbonize,  which  can  be  overcome 
by  the  vacuum  valves  letting  the  cold  air  in.  For  similar  reasons 
it  is  recommended  that  drifting  valves  be  used,  or  at  least  to 
crack  the  throttle  at  tlie  beginning  of  a  long  stretch  of  drifting. 
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valves.  By  this  application  the  boiler  capacity  will  be  increased 
25  per  cent,  and  it  will  be  possible  to  haul  correspondingly 
heavier  trains  on  the  same  schedule,  or  the  same  trains  on  a 
proportionately  faster  schedule.  It  has  been  found  in  many  cases 
that  trains  double  headed  with  saturated  engines  could  be  handled 
with  one  superheater  engine.  The  boiler  maintenance  is  also 
reduced  in  that  it  is  possible  to  reduce  the  boiler  pressure  if  the 
construction  of  the  cylinders  is  such  that  their  diameter  may  be 
increased.  By  increasing  the  size  of  the  cylinders  without 
decreasing  the  boiler  pressure  the  engine  is  given  a  greater  start- 
ing power  and  the  increased  boiler  capacity  will  more  than  take 
care  of  the  demands  of  the  Inrgcr  cylinders  for  steam.         , 

,  ENGINE  HOUSE  KINKS  ^'^r -■■:'.•  t^J; ; 
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TIRE  G.\GE. 

A  convenient  gage  tiiat  may  be  used  for  measuring  the  wear 
on  either  the  tread  of  a  tire  or  its  flange  is  shown  in  Fig.  1. 
It  is  made  up  of  the  principal  parts,  M  and  A".     Part  M  is  cut 
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Fig.    1 — Tire   and    Flange   Gage   for    Driving   and    Trailing    Wheels. 
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'  The  piston  rod  extension,  Fig.  6,  was  also  found  to  be  of 
considerable  value  in  reducing  the  wear  of  cylinder  bushings 
and  cylinder  packing  rings.  The  one  illustrated  was  designed  by 
F.  J.  Cole,  chief  consulting  engineer  of  the  American  Locomotive 
Company.  The  extended  rod  riding  on  guides  relieves  the 
cylinder  bushings  and  rings  from  the  weight  of  the  piston,  and 


out  to  the  exact  contour  of  the  flange  of  a  tire  as  it  should  be 
when  first  placed  in  service.  Part  A'  contains  the  different 
gages  for  measuring  the  depth  of  wear  on  the  tread  and  the 
wear  on  the  flange.  The  application  of  the  gage  is  illustrated 
in  Fig.  2.  To  measure  the  thickness  of  the  flange  the  gage  is 
applied   with   the   hook   fitting  snugly   over  the   flange   and  the 


Meosurtna  Thiclrmtsi 

of  nanyt._ 


Maasuring  t¥ear  of  Tread 

Fig.   2 — Methods  of  Applying   Tire  and   Flange  Gage 
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thereby  reduces  tlie  friction  and  the  wear  on  tliem.  A  piston  rod 
extension  to  be  satisfactory  must  be  of  simple  yet  rigid  con- 
struction, easy  to  lubricate  and  easily  removed  without  interfer- 
ing with  other  parts  of  the  locomotive ;  above  all,  it  must  have 
an  ample  bearing  surface,  a  feature  which  was  lacking  in  all  of 
the  earlier  designs  of  piston  rod  extensions. 

A  superheater  can  be  successfully  applied  to  any  of  the  existing 
types   of  locomotive,   provided    they    are    equipped   with   piston 


gaging  point  D  is  moved  against  the  flange.  The  amount  of 
wear  is  indicated  on  the  scale  E,  which  is  divided  into  divisions 
1/16  in.  apart. 

The  depth  of  wear  of  the  tread  is  measured  by  the  scale  F, 
which  is  free  to  slide  up  and  down  in  the  part  A'^.  The  limits 
of  flange  wear  may  be  determined  by  using  the  gage  as  shown 

'These  kinks  are  taken  from  Mr.  Leech's  contribution  to  the  Railteay 
Age  Gazette  shop  kink  competition  of  September  IS,   1911.     ^.:..\.-t-^-.    .:•.•.,■ 
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in  the  two  right  hand  views  in  Fig.  2.  The  details  of  the  gage 
are  clearly  illustrated  in  Fig.  1.  All  the  sliding  gages  are  held 
in  position  by  flat  springs  1/64  in.  thick.  All  scales  are  divided 
into  1/16  in.  spaces,  except  the  one  that  measures  the  wear  of 
the  tread,  which  is  divided  into  1/32  in.  spaces. 

CRANK    PIN    TRUING    MACHINE.     ' 

v^  Locomotive   crank   pins   often    wear   out   of   round    and    it   is 

yi':    an  expensive  and  troublesome  proposition  to  remove  them  from 


^^m=::^ 


position  by  a  hardened  steel  center,  Jitting  into  the  center  of 
the  crank  pin.  Small  guides  G  are  arranged  on  the  yoke  C, 
to  fit  over  the  collar  on  the  end  of  the  crank  pin.  and  in  this 
way  keep  the  apparatus  from  slipping  off.  The  tool  is  located 
on  the  cross  arm  of  the  frame  and  is  adjusted  by  a  feed  screw 
operating  through  a  small  vertical  yoke.  The  tool  is  fed  by  a 
lead  screw,  which  is  held  in  bearings  on  the  frame.  The  tool  is 
driven  by  the  handle  H,  which  swings  the  whole  apparatus  around 
the  crank  pin,  the  steady  rest  being  carefully   adjusted  to  pre- 
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Fig.   3 — Hand    Driven    Machine  for  Truing    Crank   Pins. 
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the  wheel  center  to  be  trued  up.     The  machine  shown  in  Fig.  3      vent  any  irregularity  while  being  turned.     The   feed  is  accom- 


is  applied  to  the  crank  pin  without  removing  it  from  the  wheel 
center.  It  consists  of  an  iron  frame  F,  which  is  fastened  to 
the  pin  near  the  wheel  center  by  an  arrangement  somewhat  sim- 
ilar to  a  steady  rest  used  on  lathes.     The  other  end  is  held  in 
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plished  by  a  belt  operating  on  a  pulley  on  the  handle  //  and 
one  on  the  end  of  the  lead  screw.  The  direction  of  the  feed 
may  be  changed  by  using  a  straight  in  place  of  a  crossed  belt 
When  the  crank  pin  collar  does  not  project  beyond  the  face  of 
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Fig.  4 — Smokebox  Connection  for  Blower. 
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the  wheel  huh,  allowing  no  shoulder  for  the  steady  rest  jaws 
to  rest  on.  a  ring  is  provided  about  ^  in.  x  ^  in.  in  section. 
This  is  temporarily  fastened  on  the  wheel  hub  by  three  counter- 
sunk head  screws.  This  macliine  has  been  found  very  service- 
able and  an  entire  set  of  pins  on  a  consolidation  locomotive  can 
be  gone  over  in  15  hours  at  a  small  cost  when  compared  with 
the  cost  of  renewal. 

SMOKEBOX    BLOWER    CONNECTION'. 

A  simple  form  of  blower  connection  for  raising  steam  when 
firing  up  locomotives  in  the  engine  house  is  shown  in  Fig.  4, 
which  illustrates  the  details  of  a  standard  blower  ell  to  be  appiled 
to  all  locomotives.  The  part  A  extends  inside  the  smokebox 
and  provides  a  union  connection  for  the  blower  pipe  to  the 
stack.  The  flange  part  B  is  bolted  to  the  smokebox  from  the 
outside.  Two  connections  are  provided  for  on  the  outside ;  the 
D  end  takes  care  of  the  steam  line  from  the  locomotive  boiler, 
and  the  C  connection  may  be  connected  to  the  steam  blower 
hose  in  the  engine  house,  and  is  used  to  raise  steam  when  the 
fire  is  started.  This  C  end  has  a  coarse  thread  and  when  not 
in  use  is  covered  by  the  cap  nut  E,  which  has  a  handle  and  is 
chained  to  the  flange  B.  The  details  of  the  handled  nut  con- 
nection that  tits  t"  upon  removal  of  cap  E.  and  to  which  the 
steam  hose  is  attached,  is  also  shown.  This  device  has  l)een 
used  successful!}  where  engines  are  fired  up  with  crude  oil 
and   Soft   coal.    .  ,    .....    .  •■■?:,■.    ., ..      ,  ■    ■-.  .  ■■  /  • 

;.;      /;         REFUSE    .\XD    CINDER    C.\R.       ; 

If  the  engine  house  and  the  surrounding  yard  are  to  be  kept 
in  good  condition  laborers  must  be  constantly  employed  wheel- 
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wheeling  the  load  to  a  dump  car.  usually  a  long  distance  away. 
When  the  bucket  is  full  the  car  is  pushed  over  the  ash  pit;  the 
bucket  is  lifted  from  the  car  and  by  special  mechanism  of  the 
ash  pit  pneumatic  hoist  it  is  carried  over  and  the  contents 
dumped  into  the  cinder  car.  The  bucket  is  made  in  two  parts, 
hinged  at  the  points  A.  The  fastening  of  these  two  parts  is  such 
that  they  may  be  opened  out  by  an  attachment  on  the  hoist  when 
the  bucket  is  over  the  cinder  car.  The  capacity  of  the  bucket 
being  about  a  cubic  yard,  the  dumping  need  only  be  done  twice 
a  day  at  the  most,  and  usually  only  once.       .v.-^ 

MOLD    FOR    TINING    CR0SSHE.\D    SHOES.  ' 

Tlie  mold  shown  in  Fig.  6  is  used  for  tining  crosshead  shoes. 
It  may  be  made  of  either  cast  or  wrought  iron  and  is  divided 
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Fig. 


-Mold    for   Tining    Crosshead    Shoes. 
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into  three  parts.  A,  B  and  C.  As  will  be  noted  in  the  end  view, 
the  part  B  slides  in  grooves  in  the  parts  A  and  C,  and  the  vari- 
ous parts  are  held  together  l)y  dowel  pins  located  in  A  and  C, 
which  slide  in  grooves  in  the  tongue  of  B.  At  the  left  hand  end 
of  the  mold  two  studs  are  set  in  the  parts  A  and  C,  which  hold 
the  guide  bar  D  by  lock  nuts.  A  lead  screw  runs  through  this 
guide  and  is  held  to  the  part  B  by  a  collar  E ,  which  is  free  to 
turn.  As  this  screw  is  turned  B  is  moved  in  or  out,  as  the  case 
may  be,  and  as  it  moves  tlie  outside  blocks  A  and  C  are  drawn 
in  or  out  by  the  dowel  pins.  After  the  lining  has  been  cast  the 
mold  can  be  easily  removed. 

The  thickness  of  the  babbitt  metal  is  regulated  by  the  thumb 
screws  (7.  which   rest  on  the  sides  of  the  crosshead  shoe  and 
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Fig.   5 — Standard   Gage  Cinder  Car  for  Shop  and  Yard   Use. 


ing  out  the  cinders  and  sweepings.  The  car  shown  in  Fig.  5 
has  been  found  very  serviceable  for  such  work.  It  is  made  of 
a  heavy  oak  frame  which  is  carried  on  two  pairs  of  wheels  of 
standard  gage.  The  car  is  run  into  the  house,  or  wherever 
needed  about  the  yard,  and  dirt,  cinders  and  refuse  are  thrown 
into  it,  saving  the  labor  of  loading  up  small  wheel  barrows  and 


regulate  the  distance  the  mold  extends  into  tlie  shoe.  Two 
handles  are  provided  to  facilitate  carrying  the  molds.  The 
crosshead  shoe  is  held  on  the  frame  work  shown  in  Fig.  7.  It 
consists  of  a  bar  iron  frame  fastened  to  a  ^  in.  plate,  25  in. 
long  by  11^  in.  wide.  This  plate  is  pivoted  at  H  on  the  end 
of  a  bench  or  table  as  shown  in  Fig.  8,  and  is  held  in  a  hori- 
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zontal  position  by  a  bracket  A',  which  is  held  on  the  leg  of  the 
table  so  that  it  may  be  swung  under  the  frame.  Three  brackets, 
],  made  of  1}^  in.  .x  Y^  in.  bar  iron  are  fastened  to  the  bottom 
plate.  A  yoke  is  located  directly  above  the  hinge,  and  has  a 
screw   clamp   through   its  cross   arm   for   holding  the   mold  and 


ii\^ 


:8 


-r 


T 


=F 


-'-^ 


hi' 


../3- 


-^ 


n 


in 

(I 


.^ 


X  .  is^ 


r^ 


i— ;f 


I 


Fig.   7 — Frame  for   Holding   Crosshead    Shoe  and    Mold. 


crosshead  in  position  in  the  frame.  The  cross  arm  is  hinged  at 
/.  and  is  locked  by  a  pin  at  M.  A  back  rest  is  located  at  the 
right  hand  end  of  the  base  of  the  frame  and  is  suppurtetl  by 
the  arm  P.  It  has  a  small  hole  Q,  Yi  in.  x  ^  in.,  which  receives 
the  projection  R  on  the  end  of  the  mold.  Two  brackets  are 
^xed  on  this  end  rest  which  center  the  shoe  on  the  frame  work. 
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Fig.  8 — End   View  of  Apparatus  Used  for  Tining  Crosshead   Shoes. 

After  the  mold  and  shoe  have  been  put  in  place  and  clamped 
in  position  the  Ijracket  arm  K  is  swung  from  underneath  the 
frame  and  tlie  whole  arrangement  is  allowed  to  swing  into  a 
vertical  i)<)sition.  The  mold  is  then  ready  for  tilling,  the  open- 
ing between  the  shoe  and  the  back  stop  being  covered  with 
asbestos  to  prevent  the  metal  from  escaping.  The  metal  is 
poured  in  at  the  top,  the  mold  and  shoe  of  course  having  been 
.sufficiently  heated ;  when  the  metal  has  cooled  the  device  is 
swung  hack  on  to  the  table  in  a  horizontal  position  and  the 
part  B  of  tlie  mold  is  slightly  drawn  out  by  tlie  lead  screw,  at 
the  same  time  drawing  the  parts  A  and  C  av\'ay  from  the  sides 
of  the  shoe,  allowing  the  mold  to  be  removed. 


HEAVY    FREIGHT    AND     PASSENGER 
V^     LOCOMOTIVES 


Another  instance  of  the  efforts  being  made  by  the  railways 
to  reduce  operating  costs  by  the  introduction  of  locomotives  of 
greater  capacity  and  higher  efficiency  in  operation  is  furnished 
by  the  new  motive  power  recently  put  into  service  on  the  Buffalo, 
Rochester  &  Pittsburgh.  This  consists  of  three  Pacific  type  and 
seven  Mikado  locomotives  built  by  the  American  Locomotive 
Companj'.  Each  of  the  two  classes  rank  among  the  more  power- 
ful locomotives  of  its  type,  and  both  are  equipped  with  super- 
heaters and  brick  arches  with  the  view  of  securing  greater 
economy  in  operation. 

As  is  shown  in  the  accompanying  comparative  table  of  di- 
mensions, a  comparatively  light  class  of  power  has  been  used  m 
both  freight  and  passenger  service  on  this  road.  The  heavier 
engines  have  been  purchased  to  make  it  possible  to  increase  the 
train  loads  on  the  most  difficult  sections  of  the  road.  Freight 
traffic  is  at  present  handled  chiefly  by  consolidation  locomoti\es, 
having  a  total  weight  of  193,000  lbs.,  and  a  maximum  tractive 
effort    of    38,660   lbs.      In    passenger    service    an    Atlantic    type 


VV'eight   on   drivers,   lbs,...'....       163.500 

Weight,    total    engine,    lbs 

VVeiglit,  engine  and  tender,  lbs. 

Tractive   effort,   lbs 

Cylinder,  diam.  and  stroke,  in. 
Driving  wheels,  diameter,  in .  . . 

Hoiler    pressure,    lbs 

Hoiler  diameter,   in 

Firebox,  length  and  width,  in. . 
Tubes,  number  and  diameter,  in. 
Flues,  number  and  diameter,  in. 

Tubes,  length,  ft.  an<i  in 

Heating  surface,  tul)es.  sq.  ft. .  . 
Heating  surface,  firebo.x,  sq.  ft . 
Heating  surface,  total,  sq.  ft... 
Superheating  surface,  sq.  ft.... 

Grate  area,   sq.   ft 

Wheel  base,  driving,  ft.  and  in . 

Wheel   base,   engine,    ft.   and   in. 

Wheel   base,  engine  and  tender. 

ft.  and  in 


Pass 

enger. 

4-4-2 

Fre 

ght. 

4-6-2 

2-8-2 

2-8-0 

163,500 

106,200 

216,500 

171.600 

258,000 

183,600 

273.500 

193,000 

427,300 

305,100 

443,300 

323,750 

36.300 

26,700 

51.130 

38,660 

24  Ki  x26 

20^  X  26 

26J4  X  30 

21  X  28 

73 

73 

63 

57 

200 

210 

180 

210 

74 

70  >^ 

74 

70 'i 

38  X  75  '4 

107x7354 

108  X  7S>'i 

107x73^ 

240—2 

333—2 

240—2 

354—2 

32—5^ 

32— S^i 

20-0 

lS-9'/i 

20-0 

14-6H 

3,395 

2,733 

3,395 

2,672 

240 

183 

240 

176 

3,635 

2,916 

3.635 

2,848 

•757 

•757 

56.5 

54.4 

56.5 

5S.5 

130 

8-e 

16-6 

16-0 

7,i-l 

29-2 

34-9 

24-6 

65-11 


56-9 


67-4  H 


55-11 


'Figured  on  the  basis  of  the  inside  diameter  of  the  superheater  tubes.    :"' 

locomotive  with  a  total  weight  of  183,600  lbs.,  and  a  maximum 
tractive  effort  of  26,700  lbs.  is  used. 

For  freight  movement  the  most  difficult  section  of  the  road 
lies  on  the  main  line  between  Clarion  Junction,  Pa.,  and  Free- 
man. This  section  consists  of  a  seventeen-mile  grade  averaging 
0.85  per  cent.,  with  a  maximum  of  1.24  per  cent.  The  mo!-t 
severe  conditions  are  at  a  portion  of  the  road  where  8  deg. 
reverse  curves  occur  on  a  1.11  per  cent,  grade.  At  present  a 
consolidation  with  a  2-10-0  type  locomotive  as  a  helper  takes  a 
train  of  1,850  adjusted  tons  over  the  grade  at  a  speed  of  10 
miles  per  hour.  The  rating  of  the  consolidation  alone  on  this 
grade  is  750  tons. 

The  new  Mikados  are  designed  to  haul  1.100  tons,  or  a  46.6 
per  cent,  heavier  load  than  the  consolidations,  up  the  grade  at 
the  same  speed.  This  will  increase  the  present  maximum  train 
load  over  the  division  from  1,850  to  about  2,250  adjusted  tons, 
an  increase  of  nearly  11  i>er  cent. 

In  fast  passenger  service  the  most  difficult  section  is  an  eight- 
mile  grade  I>etween  Howard.  Pa.,  and  Bingham  averaging  1.37 
per  cent,  with  a  maximum  of  1.5  per  cent.,  combined  with  8 
deg.  curves  uncompensated.  The  schedules  of  the  fastest  trains 
require  an  average  speed  of- thirty  miles  per  hour  up  this  grade. 
Present  passenger  traffic  conditions  compel  the  operation  of 
trains  of  6  or  7  steel  passenger  coaches  of  a  total  weight  of 
from  400  to  460  tons.  With  such  trains  it  is  beyond  the  capac- 
ity of  a  single  .Atlantic  type  locomotive  to  make  the  schedule 
speed  up  the  grade.  The  new  Pacifies  are  designed  to  take  a 
400-ton  train  over  the  maximum  1.5  per  cent,  grade  at  a  sus- 
tained speed  of  30  miles  per  hour.  ;:..■'•;■.-:■••..  ...>.{; 

The  existing  bridges  on  the  Buffalo,  Rochester  &  Pittsburgh 
rigidly  limit  the  load  on  a  single  axle  to  35X)00  lbs.,  and  the 
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problem  in  the  design  of  both  classes  of  locomotives  was,  there- 
fore, to  provide  a  maxinuim  capacity  within  the  limitations  of 
weight. 

In  the  case  of  the  Mikado  locomotives  a  theoretical  maximum 
cylinder  horse  power  36.3  per  cent,  greater  than  that  of  the 
present  consolidations  has  been  secured.  At  the  same  time  the 
increase  in  total  weight  on  driving  wheels  is  only  26  per  cent. 
Calculated  on  the  same  basis  the  Mikados  provide  a  ma.ximum 
capacity  of  2.100  horse  power  and  the  consolidations  only  1,543 
horse  power.  The  Mikados  have  a  weight  on  drivers  of  216,500 
lbs.,  and  the  consolidations   171.600  lbs.     The   factor  of  adhesion 


only  difference  being  in  the  length  of  tiie  smokebox.  In  the 
Mikado  type  the  greater  distance  between  the  center  of  the  cylin- 
ders and  tile  forward  driving  wheels  required  an  increase  of  6  in. 
in  the  distance  between  the  front  tube  sheet  and  the  center  of 
the  cylinders,  but  in  other  respects  they  are  practically  identical. 

Both  designs  embody  the  new  features  introduced  by  the  l)uild- 
ers  within  the  past  two  years — viz.,  outside  steam  pipes,  self- 
centering  adjustable  valve  rod  crosshead,  self-centering  guide  for 
the  piston  red  extension  and  the  improved  outside  bearing  trail- 
ing truck. 

One  of  the  Mikado  type  locomotives  is  equipped  with  a  Street 


Powerful   Mikado  Locomotive  for  the  Buffalo.  Rochester  &  Pittst)urgh. 


provided   in  the   Mikado  design   is.  of  course,  a  little  less   than 
in  the  case  of  the  consolidations.    Both,  however,  are  well  within 
)."  .  ■       the  limits  of  good  practice. 

4..:  ■;'   ,  Conservatively    estimated,    it    will    require   an   evaporation   per 

p.-,  sq.  ft.  of  heating  surface  per  hour  of  not  more  than  12.4  lbs.  of 

( .~  V   '  steam   at    180   lbs.    pressure   to   develop   the   maximum    cylinder 

1.  •  .  '."  horse  power  of  the  Mikado,  as  compared  with  at  least  14.6  lbs. 
S  ,-...'■  at  210  lbs.  pressure  to  give  the  maximum  capacity  of  the  con- 
jV;--,/ .^  ■  solidations.  This  comparison  shows  the  much  larger  boiler 
j:  .1  .  -.'  capacity  provided  in  the  Mikado  type,  which  is  one  of  the  most 
":    " .      .  ;.     important  advantages  of  this  type  of  wheel  arrangement. 


mechanical  stoker.     The  general  dimensions,  weights  and  ratios 
of  the  two  types  of  locomotives  are  shown  in  the  following  table : 

:•'■!'     •  .■   -.         -';;■.'  ■"  *•  '.         General  Data.  ,\;'j:\  .•'  '■.••^■'c'    ••'.,,   ^v'.     ...'■'■ 

Type 4-6-2                       2-8-2 

Gage    4  ft.  8^  in.         4  ft.  8 J^  in. 

Service    Passenger                Freight 

Fuel    Bit.  coal                Bit.  coal 

Tractive  effort    36,312   lbs.             51,133  lbs. 

Weight  in   working  order 258,000  lbs.           273,500  lbs. 

Weight  on   drivers 163,500  lbs.          216,500  lbs. 

Weight    of    engine    and    tender    in    working 

order   4.'7,300  lbs.          443.500  lbs. 

Wheel  base,  driving 13  ft.                 16   ft.   6  in. 

Wheel    baf e,   total 33  ft.  3  in.            34   ft.   9  in. 

Wheel  base,  engine  and  tender 65  ft.   11   in.        67  ft.  4^  in. 


Locomotive   Designed  to    Maintain   30   Miles   Per   Hour  on   a   1.5   Per  Cent.  Grade  With  a  AOO-Ton  Train. 


Likewise,  in  the  design  of  the  Pacific  type,  the  increase  in  the 
total  weight  of  engine  as  compared  witii  the  Atlantic  is  ac- 
companied by  a  proportionate  increase  in  cylinder  capacity  and  a 
more  than  proportionate  increase  in  boiler  capacity.  An  evapo- 
ration of  only  11.88  lbs.  of  steam  at  200  lbs.  pressure  per  sq.  ft. 
of  heating  surface  per  hour  will  be  required  to  develop  the 
maximum  theoretical  horse  power  capacity  of  the  Pacific,  while 
in  the  case  of  the  Atlantic  type  the  boiler  has  to  evaporate  13.6 
lbs.  of  steam  at  210  lbs.  pressure  per  sq.  ft.  of  heating  surface 
per  hour.  >'..•  '>.V  : 

An  extensive  duplication  of  parts  between  the  two  classes 
of  locomotives  has  been  secured  by  care  in  working  out  the  de- 
signs.    The   two  boilers  are   practically   identical   in   design,  the 


Ratios. 

Weight  on  drivers  -^  tractive  effort .'•  -  ■■'■4lW' 

Total   weight   -H   tractive  effort /.09 

Tractive   effort   x   diam.    drivers    —-    heating 

surface*    594.00 

Total   heating  surface   -^   grate  area 64.20 

Firebox     heating    surface     -=-    total    heating 

surface,   per  cent 6.60 

Weight   on   drivers   -v-   heating  surface*....  34.30 

Total   weight   -H    heating   surface* 54.20 

V'olume  both  cylinders,  cu.  ft 14.15    ; 

Heating  surface*    -4-    vol.   cylinders 338.00 

Grate  area   -r-  vol.  cylinders 4.00 

Valves. 

Kind  Piston " . 

Greatest  travel   6  in. 

Outside  lap 1   1/16  in. 

Inside  clearance    ;i  in. 

I-ead  J-4  in. 


4.23 
5.31 

680.00 
64.20 

6.60 

45.40 

57.20 

19.20 

250.00 

2.96 


•'  Piston 
6  in. 
\.  1  in. 
'  0  in. 
■  3/16  in. 
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Kind    .. :........... SimpJe  Simple 

Diameter   and   stroke 24'/2  x  26  in.  26}^  x  30  in. 

If  heels. 

Driving,  diameter  over  tires 73  in.      ■    ■•  -■       63   in. 

Driving,  thickness  of  tires 3^  in.  '  3J4    in. 

Driving  journals,  main,  diametvfr  aid  Ici.fclli  11  .x  12  in.  11   x   12   in. 

Driving  journals,  others,  diam.  and  length..  10  x  12  in.  10  x   12  in. 

Engine  truck  wheels,   diameter 33J4  in.  33!/2  in. 

Engine  truck  journals 6  x   12  in.  6x12   in. 

Trailing  truck   wheels,   diameter 43  in.  43   i". 

Trailing  truck  journals .S  x   14  in.  8  x   14  in. 

...':.;,    .::■'■''■',:.    :■■,'■:■--         Boiler. 

Style  .. .;r;?!^^?.VJ.:r^::\. ex.  w.  t.  Ex.  w.  t. 

Working    pressure     200  lbs.  .:  ,/  .  180  lbs. 

Outside  diameter  of  first  rirg 74  in.    ;'   '■ '         74  in. 

Firebox,   length  and  width 108  x  75 ^i  in.  108  x  75'A   in. 

Firebox  plates,  thickness Vs  and  ^  in.  H  and  H  in. 

Firebox,   water  space 4^   in.  4^    in. 

Tubes,  number  and  outside  diameter 240 — 2  in.  240 — 2  in.    ..■' 

Flues,  number  and  diameter 32 — SH  in.  32 — 5^ii   in. 

Tubes,  thickness Xo.  11  B.  W.  G.  No.  11  B.  W.  G. 

Flues,  thickness    No.  9  B.  W.  G.  No.  9  B.  W.  G. 

Tubes,  length   20  ft.  20   ft. 

Heating   surface,    tub;s   and    flues 3,395  sq.   ft.  3,395  sq.  ft. 

Heating  surface,   firebox 240  sq.  ft.  240  sq.  ft. 

Heating  surface,  total 3,635  sq.  ft.  3,635  sc]..  ft. 

Superheater   heating   surface 757  sq.  ft.  757  sq.  ft. 

Grate  area 56.5  sq.  ft.  56.5  sq.  ft. 

Smokestack,    diameter    18  in.  18   in. 

Smokestack,  height  above  rail 14  ft.  10  in.  14  ft.  7'/i  in. 

Tender. 

Tank ^. . . . .  1 .;! ...  i . . . ..  Water  bottom  Water  bottom 

Wheels,  diameter ." 33  in.  33   in. 

Journals,    diameter   and   length 6  x   11  in.  6  x    11   in.  ' 

Water  capacity 9,000  gals.  9,000  gals.     , 

Coal  capacity    .....-,.»...••.'•..,..;......».  14  tons..    ,..  14  tons 

•Equivalent    heating   surface   equals   total  heating   surface  plus    1.5    times 
superheater  surface. 


AUTOMOBILE  GAR 


The  automobile  business  in  the  Northwest  has  grown  to  such 
an  extent  that  the  Chicago,  Milwaukee  &  St.  Paul  finds  it  neces- 
sary to  build  large  numbers  of  special  box  cars  for  this  trade. 
It  is  now  constructing  470  fifty-foot  automobile  cars  at  the  Mil- 
waukee shops,  with  underframes  and  trucks  designed  for  a  car 
capacity  of  80,000  lbs.  The  general  plan  and  some  of  the  prin- 
cipal details  are  here  illustrated.  In  addition  to  the  unusual 
length  the  car  is  very  high,  measuring  10  ft.  6^4  in.  from  the 
floor  to  the  carline,  thus  providing  a  capacity  of  4,675  cu.  ft. 
The   Bettendorf  steel  underframe  is  used,  and  is  50  ft.   10  in. 


being  only  3  ft.  /^rj   in.   from  the  top  of  the  rail.     This  makes  : 
the  height  from  the  rail  to  the  running  board  14  ft.  10  in.,  and 
to  the  brake  staff  15  ft.  45^2  in.    The  side  posts  and  braces  arc 
made  of  oak,  3  in.  thick  x  5  in.  wide;  the  posts  are  reinforced 
on  one  side  by  2j^  in.  x  2i/2  in.  angles.    The  center  posts  at  the  ■ 
ends   are  4  in.,   7j/2-Ib.   I-beams   with  3   in.   x  4  in.   white   oak 
pieces  bolted  to  each  side.    The  corner  posts  are  double,  and  at 
one  end  are  faced  on  the  outside  by  7  in.,  9.75-lb.,  channels,  to  . 
which  the  heavy  hinges  for  the  end  doors  are  riveted.     The  end 
plate  is  faced  with  a  7  in.  x  ^  in.  iron  plate. 

The  special  provisions  for  loading  automobiles    include  doors 
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Sidt  f/era/i'on  Sheming  Locaffon  of  Soclref  Ti'mbert.  '  Section  A-B. 

Arrangement  of   Double   Deck  Supports  for  Automobile  Car. 

at  one  end  of  which  allow  tlie  full  width  of  the  car  to  be  opened, 
wide  doors  at  each  side,  and  an  adjustable  double  deck.  These 
features  have  been  worked  out  in  an  original  manner,  and  are 
clearly  shown  in  the  detail  drawings.  Each  end  door  is  fitted 
with  three  large  malleable  iron  strap  hinges,  with  each  butt  se- 
cured to  the  channel  post  with  8  rivets.  The  doors  are  secured 
by  a  1^4  in.  x  6  in.  bull  bar,  which  swings  on  a  pivot  bolt 
fixed  in  one  of  the  doors,  the  ends  of  the  bar  entering  notches 
in  the  corner  posts. 

There  are  two  doors  on  each  side  which  provide  a  clear  open- 
ing of  10  ft.  when  both  are  opened.  One  of  them  is  4  ft 
9>y%   in.  wide,  and  the  other  is  6  ft.  7^  in.  wide.     The  wider 


Automob4le-Carriage  Car;  Chicago,  Milwaukee  &.  Puget  Sound. 


long  by  9  ft.  7^  in.  wide.  The  center  sills  consist  of  two  24-in. 
I-beams,  tapered  at  the  ends  near  the  body  bolster  with  sepa- 
rate draft  sills  beyond  the  bolster.  The  side  sills  are  6-in.  Z- 
bars,  with  3  in.  x  6  in.  nailing  strips.  The  load  is  carried  prin- 
cipally by  the  center  sills,  cross  bearers  made  of  7-in.  15-lb.  I- 
beams  connecting  the  side  and  center  sills.  The  end  sills  are 
10-in.  channels.  The  Miner  friction  draft  gear  and  the  Major 
couplers  are  set  well  up  near  the  floor  line,  the  top  of  the  floor 


door  covers  the  central  opening  as  in  ordinary  box  cars,  and  the 
narrow  door  is  to  the  left  in  each  case  so  that  their  centers 
are  on  a  diagonal  line  with  respect  to  the  floor  plan.  The  inter- 
mediate door  post  is  made  of  oak,  3  in.  thick  x  ^^^  in.  wide, 
and  is  arranged  to  be  made  fast  with  the  narrow  door  when  the 
wide  opening  is  not  needed.  The  car  is  then  equivalent  to  one 
with  central  side  door  openings  6  ft.  wide  on  each  side.  This 
feature   of   securing   the   narrow   doors   with   a    substantial   post 
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lirt'lili.111  in  tlu    (lt>i.i:ii  ni   Imtli  t.iii>>v>  ni   I'l^-diiioiiws   \\a>.  tluri-  i'iil>    clirt\ri-ii<.i-    l>(.in.t;    in    the    liii.utli    I'i    tin    MiiMkclmx.      In    tin. 

fore,    to    ltr">\itK'    a    niiixinnmi    i-;i|Kn.-ii\    witliin    the    limitations    'if  Mik.iiln  \\\\v  the  i;ri.itcr  distance  IhIwciii  thi-  iinter  nl  the  rvlin- 

Wiiiilu.  iliis  antl  the  forward  (h'i\iM;_;  wlieels  te(|i!iri'!  an  inetease  of  <>  in 

In  tile  ^ase  of  the    Mikado  lieonioti\i,  a   theoietieal   uiaxininin  in    ilu-   dislaiu'e   hitueiu   the    front   tuhe    >lu'et    and    tile   center   ••: 

cylinder    hor-e    pou.r    .^(i.,>    per    cent.    L:reater    than    that    of    the  the  cxIindiTS.  hnt   in   oiiur  resin.ct'-  they   ar»    jiracticallx    identical 
present    coM>oltdation>   ha>   heiii    >»cun(l.       \l    the    same    lime   ilie  i'.oth  desij^ns  iinho.l\    tlie  new   features  introduced  hy  the  huihl 

increase   ni    total    weijilu   on    drivniu;    whtel^    i--   onl\    J(i   ]ier   cent.  its    witliin    the    iiast    two    vears  — \i/..    iint^idi'    steam    ini>es.    self 

( 'alculated    oil    the   same   hasi-    the    Mikad'^s   pi'vidi'   a   maximum  ceiiteriiiL;  adjustahle  \al\e  rod  crossliea<l.  seli-centerinsj  ijuide   foi 

cafiacit>'   of   J.ltKI  horse    powir   .iiid    llu'   ci  n-ohdai  j.  ns   .  iil>    1.543  ilie  pi'-|i  n   rid  eNleiision  and  the  impro\iil  iint--ide  hearint;  trail 

in.>rse  power.      liie    .Mikados  haxi    a   weiuhl   oil  dri\irs  of  Jl(i..^(l()  in.y   truck. 
Ihs..   and    tile   con-olidaiioii-    171. ('(HI   ll>v.       Ih,     factor   ..f   adlu  sion  (  )iu'  of  i!ie    .Mikado  i\pe   loi-,  ,nioiu  i^  i-  e<|mi'I'i'd   with   a    SireO 


Powerful    Mikado    Locomotive  for  the    Buff.ilo.   Rochester  &  Pittsburgh. 


jir'vided    111    liu     .\likailo    di-iL;n    i~.    of   course,   a    liitle    Us-    than  mechanical    -loker.       Ilie   general   diineii-i"ii-.    weit; 

in  the  cast-  of  till    cou-olidatioiis.     i'.oth.  lio\\e\(.r.  are  well   within  of  the  two  ixpi-  of  locomotives  .ire  siiow  n  in  tin    f. 
tlu-  limits  »>i  i;ood  iiraclice.  ,  ,  ,, 

1. 1'tiserv  ali\  eK     esiimatid.    it     will     reiinin     .an    e\  .iiioration    jier  ...  . 

.■  .  .       '  '  '       .  I>|.e     4-ti-.' 

st|.    ft.   oi    hv.'itini.;    surfaei    ptv    li..nr   of    n..t    more   than    1_'.4   llis.    ol  <  i.ine    4t"t.  «'.■   in. 

steani    at     ISO    Ihs.    jtressiire    to    tlexek.p    tlu     inasiimim    cvlinder  l-m-1  *!...,........................! /!         ItTf^'^coal' 
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11    .■  11  •  I  ,1  .11  1       !    _  W  eitflit    ul    ciiciiic    ;«iiil    teuilir    in    wmkini; 

solulation-.        this     comparison     sliow  s     ilie     nittcli    larger    hoiler  ,.,,\^-r  4.7  !(hi  11)- 
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Locomotive    Desianed   to    Maintain   30    Miles   Per   Hour  on   a    1.5   Per  Cent.  Grade  With  a  400-Ton  Train 


Like\\i<i-,  in  tlic  deMSiii  of  the  Pacific  tjiie.  the  incre.ise  in  the 
total  Wfiyht  of  engine  a-  c.inp.ired  with  the  Atlantic  is  ac 
c>'inf>anie<l  h\  a  pn  iM.rtiiii.ite  inciea-i  in  cylinder  capacit\  and  a 
111) ire  than  projiortiouate  increase  in  hoiUr  capacit>.  An  e\a|)o- 
ratioii  of  only  11. NS  lli-.  of  -team  at  3KI  lbs.  i.ressure  ]ter  s(|.  ft. 
<f  lieatinii  surface  per  liour  will  he  retptired  to  dtNclop  the 
nia.xinnnn  theoretical  horse  power  capacity  of  the  i'acitic.  while 
in  the  cast-  of  the  .Atlantic  type  tlu-  hojUr  has  to  evapor.ate  \3i.(t 
lbs.  of  steani  at  210  Ihs.  presMife  per  st].  ft.  of  heatin;.'  surface 
ptr  hour. 

.•\n  (Meiisive  duplicati<'n  of  part-  hetween  the  twn  classes 
of  locomotives  has  hecn  -ectired  1>>  care  in  wcrkiii.i:  out  tlie  dc- 
sicn*. 
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AITOMOBII  F   GAR 

'1  he  aiitonicliilc  hiisinoss  in  the  Northwest  has  grown  to  such 
uu  extent  that  the  Chicago,  Milwaukee  &  St.  Paul  finds  it  neces- 
sary to  huild  large  nuinhcrs  of  special  box  cars  for  this  trade. 
,  It  is  now  coiistructinq-  470  tifly-foot  autonioliile  cars  at  tlie  Mil- 
waukee .sliops,  with  undcrfraiiics  am]  trucks  designed  for  a  car 
capacity  of  HXfKX)  ll)s.  'Ihe  general  plan  and  some  of  the  prin- 
cipal details  are  here  illustrated.  In  addition  to  the  unusual 
Icuiith  tlic  car  is  very  high,  measuring  10  ft,  6-3:4  in,  from  the 
floor  to  the  cirlinc,  thus  providing  a  capacity  of  4,675  cu.  ft. 
Tile    llcttciidorf   steel   undcrfranie   is   use<I,   and   is   50   ft.    10   in. 


heing  only  3   ft,  7'^    in.    irouithe  tup  of  the  rail.     This   makes 
the  height  from  the  rail  to  the  running  hoard  14  ft.  10  in.,  and 


to  the  brake  staff  15  ft.  4' 


m. 


1  he  side  prists  and  braces  are 


made  of  oak,  3  in.  thick  x  5  in.  wide;  tiio  posts  are  reinforced 
on  one  side  by  2'S  in.  x  2'i.  in.  angles:  The  center  posts  at  the 
ends  are  4  in.,  7M-lb.  I  beams  witli  3  in.  x  4  in.  white  oak 
pieces  bolted  to  each  side.  The  corner  posts  are  double,  and  at 
one  end  are  faced  on  the  outside  by  7  in.,  9.75-lb.,  channels,  to 
wliich  the  heavy  hinges  for  the  end  doors  arc  riveted.  The  end 
plate  is  faced  with  a  7  in.  x  '  j  in.  iron  plate. 
The  special  provisi^ms  for  loading  automobiles    inclu<le  doors 


'^:— -Ji  %- 


T — ^   r"^ — ^     %»^>/j-i 


: — — n— -rrtr^  . 

li,£ -k. 


n 


ri 


— t — , — . — ,^_j  ^ . 

Sfde  Ele^a^'on  Shotrtny  loca^'on  of  .fccV'  Timbers 

Arrangement    of    Double    Deck    Supports  for   Automobile   Car, 

at  one  end  of  which  allow  the  full  widtii  of  the  car  to  In;  opened, 
wide  <loors  at  cacli  side,  and  an  adjustable  double  deck.  These 
features  have  been  worked  out  in  an  original  manner,  and  are 
clearly  shown  in  the  detail  drawings.  Each  tnd  door  15  littcd 
with  three  large  malleable  iron  strap  hinges,  with  each  butt  se- 
cured to  the  channel  post  with  8  rivets.  The  doors  arc  secured 
liy  a  154  in.  x  6  in.  bull  bar,  which  swiligs  on  a  pivdt  bolt 
b.ved  in  one  of  the  doors,  the  ends  of  tbe  bar  entering  notches 
in  the  corner  posts. 

There  arc  two  doors  on  each  side  which  provide  a  clear  open- 
ing of  10  ft.  when  both  are  opened.  One  of  them  is  4  ft. 
<Sj,s   in.   wide,   anil   the  otiier   is  6  ft  7J4   iti.   wide.     The  wider 


.-,*£: 


ALitomobile-Ccirringe    Car:   Chicago.    Milwaukee   &.   Puget    Sound. 


long  liv  0  ft.  75.S  in.  wide.  Tlie  center  sills  cusist  of  two  24-in 
I-be;ims,  tapered  at  the  ends  near  the  body  holster  with  sepa- 
rate draft  sills  beyond  tiie  bolster.  i  iie  side  sills  are  0-in.  Z- 
bars,  with  3  in.  x  0  in.  nailing  strips.  The  load  is  carried  prin- 
cijially  by  the  center  sills,  cross  bearers  made  of  7-in.  15-lb.  1- 
beains  cnunecting  the  side  and  center  sills.  The  end  sills  are 
10-in.  cham)e!s.  The  Miner  friction  draft  gear  and  the  Major 
couplers  are  set  well  up  near  the  floor  Hue,  the  top  of  the  lloor 


dnor  covers  the  <-emral  tipening  as  in  ordinary  bo.\  cars,  ariil  tlie 
narrow  door  is  to  the  left  in  each  case  so  that  their  centers 
are  on  a  diagonal  line  with  respect  to  the  tloor  plan.  The  inter- 
mediate door  j»ost  is  made  of  oak,  3  ji,.  thick  x  4"8  in.  wide, 
ami  is  arranged  to  be  made  fast  with  the  narrow  door  when  tlie 
wide  <  ]uning  is  not  needed.  The  car  is  then  equivalent  to  one 
with  central  .side  door  openings  6  ft.  wide  on  each  side,  l  his 
feature  of   securing   the   narrow    doors   with   a    substantial   post 
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Construction  of  End   Door  on  Automobile  Car. 


1< 9'lfBef>*een3Hh A 

Cross-Section   of   Automobile   Car. 
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SecHon  Throi/gh  Sill  af  Door. 


Side  Doors  of  Automobile  Car  and  Details  cf   Their  Construction. 
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fitted  between  the  floor  and  side  plate  is  patented.  The  de- 
tail drawing  shows  the  narrow  door  bolted  to  the  intermediate 
post;  the  edge  of  the  door  is  fitted  with  yi  in.  protecting  strips 
into  which  the  edge  of  the  wide  door  fits.     ;; 

Provision  is  made  for  the  installation  of  a  temporary  double 
deck,  as  shown  in  one  of  the  illustrations,  in  order  to  load  the 
car  more  nearly  to  its  capacity  and  to  the  best  advantage.  The 
inside  lining  is  nailed  to  furring  strips  which  are  specially  ar- 
ranged for  the  insertion  of  blocking  to  support  the  cross  bearers 
for  the  temporary  deck.  The  height  of  the  deck  may  be  regu- 
lated by  the  number  of  blocks  which  are  placed  in  these  pockets. 
The  belt  rail  is  supported  by  special  posts  directly  below  the 
blocking.  The  cars  are  fitted  with  the  Bettendorf  boltless  trucks, 
the  weight  with  these  trucks  being  46,800  lbs.  Other  fixtures 
include  the  Westinghouse  air  brakes,  Hutchins'  metallic  roof 
and  Security  side  door  fixtures. 


OXY- ACETYLENE  CUTTING  AND 
>  WELDING*  r 


PORTABLE  ELECTRIC  MOTOR 


In  many  shops,  tools  and  devices  operated  by  compressed  air 
have  become  so  numerous  that  it  is  practically  impossible  for 
the  compressors  to  maintain  the  standard  pressure,  with  the  re- 
sult that  not  only  are  the  compressors  themselves  being  oper- 
ated very  uneconomically,  but  the  efficiency  of  the  air  riveting 
and  chipping  hammers  and  other  air  tools  throughout  the  shop 
is  greatly  reduced.  Most  shops  are  provided  with  electric  cur- 
rent, and  there  are  many  cases  where  electric  power  can  be  used 
in  place  of  compressed  air  with  equal  ease,  greater  convenience 
and  greater  economy.  If  this  transformation  is  made  in  a  suf- 
ficient  number   of   cases   the   efficiency   of   the   compressors   and 


'    ...  ;    .- :        Portable    Motor   Belted   to   Valve   Facing    Machine. 

..  other  air  tools  will  be  greatly  increased  and  the  net  result  will 
•    be  a  decided   saving. 

As   an   ilUi.stration   of   one   of   the   points   wherein   an   electric 

■  motor  can  be  used  equally  well,  or  better  than  an  air  motor, 
the  accompanying  photograph  shows  a  valve  scat  facing  machine 

'  in  operation  in  the  Macon  shops  of  the  Central  of  Georgia. 
The  motor  shown  is  of  the  direct  current  varial)le  speed  type, 
mounted  on  a  small  truck  which  also  carries  the  controller. 
This  motor  is  wheeled  around  the  shop  and  is  used  for  driving 

■  either  the  valve  seat  facing  machine  or  the  cylinder  boring  ma- 

■  chine.     This  practice  is  also  being  followed  in  some  other  shops 
[    and   has  given  good  satisfaction.       .  -   ;,     '^    .;:.;.;■-'•'     ;":. 


■...;.•.■■;■    .■  '■■.    ■':■■:.:■  BY  J.  A.  WARFEL. .' ■■■.    .-' .'■.V.-V  •"  .-vv.    ;.-  " ,. 

The  highest  temperature  of  the  best  solid  fuel  furnace  is 
about  3,000  deg.  Fahr.  The  oxy-hydrogen.  which  was  the  hot- 
test of  gas  flames,  is  something  less  than  4,000  deg.  Fahr.  The 
oxy-acetylene  flame  gives  a  temperature  of  about  6,300  deg. 
Fahr.,  being  more  than  double  the  hottest  solid  fuel  heat  known. 
Within  the  last  few  years  a  really  satisfactory  method  has  been 
developed  for  welding  and  cutting  with  the  use  of  oxygen  and 
acetylene  gases  by  means  of  a  blowpipe,  simply  because  we  are 
able  to  get  a  very  high  temperature,  full  control,  and  simple  ap- 
plication, which  are  necessary  for  efficiency. 

In  order  to  relieve  a  welded  piece  of  metal  from  internal 
strains  due  to  welding,  it  is  desirable  not  only  to  pre-heat  the 
whole  of  the  part  when  possible,  but  also  to  re-heat  it  after 
welding  to  a  cherry  red  heat.  This  causes  a  molecular  re- 
arrangement to  take  place  within  the  metal,  which  will  bring 
about  a  distribution,  if  not  an  actual  dispersion,  of  internal 
strains.  In  the  case  of  cast  iron  this  treatment  is  imperative 
where  a  repair  is  effected  in  a  restrained  member  of  the  struc- 
ture, and  not  only  should  pre-heating  and  re-heating  (or  an- 
nealing) be  always  employed,  but  the  raising  and  lowering  of 
the  temperature  in  so  doing  should  be  slow,  and  the  casting 
should  be  kept  entirely  free  from  air  drafts,  or  other  extraneous 
cooling  effects.  This  treatment  is  less  essential  for  steel,  but 
it  is  always  beneficial.  Too  much  attention  cannot  be  paid  to 
tins  physical  aspect  of  welding,  and  even  when  the  process  of 
fusion-welding  is  employed  to  fill  up  flaws  in  castings,  it  is  de- 
sirable, when  possible,  to  heat  the  whole  structure  before  and 
after  treatment. 

The  strength  of  the  weld  produced  by  the  flame  is  almost 
invariably  somewhat  less  than  that  of  the  original  material. 
This  may  be  due  to  the  use  of  welding  strips  of  inferior  tensile 
strength  or  to  those  internal  strains  which  have  already  been 
referred  to.  It  is  also  undeniable  that  the  structure  of  the 
material  in  the  weld  is  less  homogeneous  than  in  other  parts. 
This,  however,  is  largely  a  matter  of  skill  on  the  part  of  the 
individual  welder.  It  is  possible  for  a  competent  welder,  at 
Iiis  discretion,  to  give  a  greater  or  less  strength  to  the  welded 
part. 

Very  often  the  question  is  raised  as  to  whether  or  not  iron 
and  steel  plate,  when  welded  by  the  oxy-acetylene  process,  do 
not  show  a  certain  quantity  of  carbon  formation  in  the  weld, 
thereby  rendering  the  material  at  the  point  of  juncture  some- 
what brittle,  thus  having  a  deteriorating  eff^ect  on  the  weld.  To 
determine  this  point,  one  of  our  friends  had  a  number  of 
samples  taken  and  plane  sections  were  produced  by  cutting 
vertically  through  the  weld.  The  samples  were  then  ground  and 
polished  in  the  ordinary  manner.  One  part  was  etched  and 
treated  in  an  alcoholic  solution  of  pictric  and  showed,  accord- 
ing to  microscopic  photographs  taken,  that  the  distribution  of 
tlie  ferrite  and  pearlite  was  perfectly  regular  and  even  through- 
nut   the  entire   welded   portion.  •  .1:  0'.  '..■..'..■■!■■;.■■  .'.'" 

When  overheating  or  burning  has  caused  the  metal  to  crystal- 
lize through  to  both  sides  of  the  weld,  the  fibrous  structure 
of  the  metal  may  lie  so  far  destroyed,  and  the  strength  of  the 
weld  so  impaired,  as  to  make  the  weld  worthless,  and  even  an- 
nealing may   fail   to  return  the   metal  to   its  original  condition. 

Oxy-acetylene  welding  is  a  good  thing,  and  to  be  made  suc- 
cessful must  be  regarded  as  a  trade,  which  can  only  be  mastered 
by  intelligent  work  and  gradual  development  from  simple  to 
difficult  jobs  (and  truly  cannot  be  mastered  within  a  few  days, 
as  we  were  sometimes  led  to  believe  by  some  over-zealous  sales- 
men).     Much    depends    on    the    intelligence    and    ability    of   the 

•Abstract  of  a  paper  and  discussion  at  the  meeting  of  the  Railway  Club 
of  Pittsburgh,  Pa.,  January  26,  1912.  Mr.  Warfel  is  manager  of  the 
Pittsburgh,  Pa.,  office  of  the  Linde  .\ir  Products  Company. 
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workman.     A  skilled  welder  will  use  a  liammer  freely  as  wdl 

as  a  blowpipe,  more  especially  on  a  vertical  or  overhead  weld 
in  plates  which  are  subsequently  to  be  subjected  to  pressure 
strains.  By  the  judicious  use  of  hammering  on  the  welded 
part  at  the  right  moment,  the  metal  can  always  be  made  denser, 
with  the  result  that  the  strength  of  the  weld  is  increased. 

The  following  suggestions  are  practical  and  necessary  for  suc- 
cess in  welding : 

Great  care  must  be  taken  to  remove  scale  and  entirely  clean 
the  surface  and  edge  of  the  metal  where  the  welding  is  to  be 
done.  You  must  be  careful  to  prepare  the  parts  to  be  welded 
either  by  beveling  deeply  so  as  to  enable  the  metal  to  be  melted 
throughout  the  entire  thickness  of  tlie  plate  or  by  cutting  away 
sufficient  metal  to  enable  the  blowpipe  flame  to  penetrate  to  the 
under  side  of  the  plate,  and  thus  insure  that  the  added  metal  is 
welded-in  throughout. 

In  the  thicker  sections  of  the  plate  the  edges  should  be  melted 
inwards  for  at  least  25  per  cent,  of  the  thickness  of  the  plate, 
while  adding  additional  molten  metal  from  the  feeding  wire. 
This  is  a  secret  of  good  welding  which  beginners  invariably 
neglect.  '^  ■■■:,:''. ^\  :.■:'■.''■;  "s]:;,   ■■-.^.  v'.-  ■';..,'■;,    ;•:;■■.•.■;.,■;..;■"-_.•._;  -c-';'  ^;- 

When  working  on  sections  of  material,  the  experienced 
welder  displays  his  skill  by  raising  the  flame  just  at  the  mo- 
ment when  fusion  has  proceeded  so  far  that  complete  welding  is 
assured,  and  before  the  heat  has  advanced  to  a  point  where  the 
material  may  he  destroyed  or  pierced.  Practice  enables  him  to 
conduct  this  operation  with  great  rapidity.  It  is  especially  im- 
portant in  thin  work  that  the  flame  of  the  blowpipe  should  not 
be  o.xidizing.  but  rather  decidedly  reducing. 

Light  hammering  in  the  case  of  wrought  iron  and  steel  is, 
when  possible,  always  desirable  while  the  metal  is  in  a  plastic 
condition.  Never  attempt  to  re-weld  a  cracked  weld.  Always 
cut  or  drill  out  a  larger  area  than  before,  in  order  to  remove 
all  tilling-in  material ;  then  re-weld,  and  insert  a  patch  if  re- 
quired. Never  neglect  to  pre-heat  and  afterwards  anneal  as 
much  as  possible.  The  importance  of  this  treatment  cannot  be 
exaggerated,  not  only  in  dealing  with  cast  iron,  but  in  mate- 
rials of  all  kinds.  In  the  welding  of  ordinary  iron,  or  mild  steel 
plates,  it  is  found  that  the  best  general  results  are  obtained  by 
employing  as  the  welder  feeder,  soft  Norway  or  Swedish  iron 
wire,  as  free  as  possible  from  carbon. 

In  the  welding  of  cast  iron,  rods  of  ferro-silicon  are  employed 
as  feeders.  Pure  metallic  copper  is  also  sometimes  employed  as 
a  feeder  in  the  repair  of  complicated  cracks  in  cast  iron,  with 
which  it  is  found  to  make  a  satisfactory  weld.  As  a  general 
rule,  it  is  also  found  advantageous  to  employ  some  welding 
flux,  of  which  there  are  several  varieties  on  the  market.  Cop- 
per to  copper  fusion  welding  is  frequently  employed,  but  chiefly 
on  light  work.  Owing  to  the  great  heat  conductivity  gf  copper, 
local  welding  cannot  be  effected  with  the  same  economy  as  in 
the  case  of  iron  or  steel,  .\luminum  is  very  successfully  welded 
today  by  simply  keeping  out  of  the  weld  the  film  of  aluminum 
oxide,  which  forms  in  the  weld.  It  has  been  interesting  to 
watch  the  rapid  tlevclopment  of  oxy-acetylene  welding  during 
the  past  two  years,  and  the  next  two  years  will,  without  doubt, 
see  a  much   more   rapid   development. 

;  -.  The  paper  was  illustrated  by  lantern  slides,  showing  methods 
of  cutting  and  welding  firebox  side  sheets  and  making  other 
repairs  to  locomotive  boilers.  One  illustration  showed  six  cracks 
between  stayboits  on  the  inside  sheet  at  the  fire  line.  The  time 
for  doing  the  work  included  eight  hours  for  the  welder  and 
three  hours  for  the  boiler  maker,  the  total  cost  of  labor  and 
material  being  $8.68.  If  these  cracks  had  been  plugged  the  cost 
would  have  been  about  $18.  Another  example  was  that  of  a 
patch  32  in.  x  60  in.  welded  in  the  side  sheet  of  the  firebox, 
where  the  time  required  was  17  hours  for  the  welder  and  helper, 
at  a  total  cost  for  labor  and  material  of  $20.50.  A  crack  8  in. 
long  on  the  inside  of  the  smokebox  was  welded  in  3y2  hours 
at  a  total  cost  of  $4.    ,.,:.    .,..,  ■       r,      ■■■:.■■■.-,■.   ■,..■■■• 


DISCUSSION. 

In  reply  to  a  question  in  regard  to  pre-heating,  Mr.  W'arfel 
said  it  was  not  necessary  to  pre-heat  on  side  sheets,  but  it  is  a 
good  plan  to  re-heat  around  the  weld  a  short  distance,  after 
tinishing  the  weld.  L.  A.  Way  explained  the  utility  of  the  oxy- 
acetylene  flame  for  cutting  oflf  heads  of  steel  castings,  and  said, 
"We  had  in  our  foundry  four  high  speed  inserted  teeth  saws, 
and  it  took  two  men  on  day  turn  and  two  men  on  niglit  turn 
to  keep  up  with  our  work  with  these  four  saws.  With  the 
acetylene  flame  cutter  one  man  working  nine  hours  a  day  is 
able  to  keep  up  with  the  work.  The  flame  will  cut  oflF  a  steel 
casting  while  a  man  is  setting  it  up  and  getting  it  ready  for  the 
cold  saw."  Mr.  Warfel  explained  that  the  proportion  of  oxygen 
should  be  1^  cu.  ft.  to  one  cubic  foot  of  acetylene.  If  too  much 
oxygen  is  used  it  will  oxidize  the  weld.  Welding  tubes  into  the 
back  tube  sheet  of  locomotives  has  been  tried  by  two  railway  com- 
panies without  success,  and  at  the  present  time  one  of  these 
companies  is  experimenting  with  the  brazing  of  tubes.  It  is 
claimed  that  they  do  this  successfully  in   France.  


HOURLY  FLUCTUATION  OF  ACCIDENTS* 


I  he  reccnl  investigation  reported  in  the  Twelfth  Biennial  Re- 
port of  the  Bureau  of  Labor  of  the  State  of  Minnesota  shows 
that  for  the  twenty-four  hours  there  are  four  periods  during  the 
day  at  which  the  greatest  number  of  accidents  occurred.  This 
is  clearly  shown  on  the  accompanying  diagram.  The  night  hours, 
having  much  the  fewer  men  at  work,  have  by  far  the  fewer  ac- 
cidents. There  are,  doubtless,  more  men  at  work  in  the  early 
part  of  the  night  from  seven  to  midnight  than  in  the  latter  part 
from  midnight  to  six.  There  seemed  to  be  a  highest  point  at 
the  middle  of  the  four  periods,  viz.;  at  4  a.  m.,  10  a.  m.,  3  p.  m, 
and  10  p.  m.  .  ■ .- ;w:^     ^.■■^-  r 

The  largest  number  of  accidents  are  to  be  expected  when  the 
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first  freshness  which  results  from  a  rest  from  labor  has  been 
worn  off  and  when  the  workers  are  doubtless  at  their  highest 
speed  of  effectiveness  and  greatest  nervous  tension.  The  next 
highest  number  belong  to  a  period  a  little  later,  when  both 
physical  and  nervous  powers  have  been  let  down  by  the  fatigue 
of  the  day's  work.  Fatigue  is  doubtless  responsible  for  a  lower- 
ing of  attention  and  probably  a  willingness  to  have  the  attention 
distracted  from  the  work  in  hand.  For  illumination  to  secure 
effectiveness  in  the  work  areas,  the  factory  of  safety  is  rather  a 
by-product.  That  is,  illumination  planned  to  stimulate  and  favor 
rapid  production  will  be  a  little  greater  than  that  necessary 
for  safety  alone. 

.     'Reported   in   tlie   Journal   of  Industrial    Safety.  .'      ..i-    :.->  .   ,.      ,    ,-  ' 
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fittcil  Kctwecn  the  tloor  and  si<le  plate  is  patented.  The  de- 
tail "Irawins  shows  the  narrow  door  holted  to  the  intermediate 
post;  tlic  ed|ic  of  tlie  door  is  fitted  witli  Is  in.  protecting  strips 
iirto  wliich  the  edge  of  the  wide  door  fits. 

I'rovision  is  made  for  thf  installation  of  a  temporary  double 
deck,  as  shown  in  one  of  the  illustrations,  in  order  to  load  the 
car  more  nearly  to  its  capacity  and  to  the  best  advantage.  The 
inside  lining  is  nailed  to  furring  strips  which  are  specially  ar- 
raiiyeil  for  the  inscrtinn  of  blocking  to  su])])ort  the  cross  bearers 
fur  the  temporary  deck.  The  iieiglit  of  tlie  deck  may  be  regii- 
late<l  by  tiie  immlur  <>i  Iiltn.-k>  wliicli  arc  iila<.icl  in  tl!e>e  pockets. 
The  belt  rail  is  supported  l)y  special  posts  directly  below  the 
blocking.  The  car^  are  fitted  with  the  P.ettendorf  boltless  trucks, 
the  weight  with  these  trucks  being  46,800  lbs.  Other  fi.xtures 
include  the  Wcstinghousc  air  brakes,  Hutchins'  metallic  roof 
and  Securitv  ^idc  door  fixtures. 


i»()RTAi5iJ{  f:li:ctri(:  .motor 

In  maii\  ;>bi"p~.  t^c^Is  and  dr\  ires  I'luTatid  |p\  iMnip!"c>-.i-d  air 
ha\i-  lu-ciinic  ^f>  lunnor-iu--  ili.it  it  i>  prarticall\  iiiipi>ssible  f"r 
tlie  C'>inprts-ors  to  tuaintain  tlu  ^t.iiidard  prosurc.  with  tlie  re- 
sult that  not  'inly  arr  ilu  oimprcss<irs  tiituisvlvcs  being  npi-r 
"iteii  \ery,  uncc'ii'iiiiical!) .  Inn  tlu-  i  rru"i<.nr\  •■!"  tbc  air  rivctiiiu 
and  ciii]tptiii;  li.ttnnk-rs  and  i>tlur  ;iir  tmiis  tlir'iuubiuit  tlie  sh'ip 
i^  urr.itly  reduced.  Most  shi>]w  arc  iirovidx!  wiili  electric  cur- 
riiii.  and  there  .iri-  mam'  cases  where  electric  p^'wer  can  he  u-ci\ 
in  place  of  Compressed  air  with  e<piil  ea-e,  i;reater  cMueiiirncc 
and  iireattr  cc<>u"ni\  ,  If  tiiis  transfi'rniatinn  is  made  in  a  sui- 
ficiviit    mnirber    of    case>    tlie    eliicieiicy    of    the    compreoors    and 


,  Portable    Motor    Belted    to    V.ilve    F.icmg    M.ichine. 

other   air   to..],  will   be    ui'eill\    increa-Md   and   the   net    roiilt    will 
be  a   decided   .>'a\  iiiy. 

.\s  an  illustration  "f  one  "f  the  i>oint>  wherein  an  electric 
niotof cm  be  ii>ed  etiuallx  well,  ^r  better  than  an  air  motor. 
the  acconipanving  phot.  L;rapii  dtou>  a  \aKe  x  at  taciiii;  machine 
hi  '.peralion  in  tiie  Macou  -lioi)-  of  tlie  Central  oi  (;eori;i;i. 
The  motor  -howii  i>  of  the  direct  current  sari.ihle  -peed  l>pe, 
nioimted  oil  a  -mall  tnu'k  which  al<>>  carrie>  the  controlhr. 
Tin-  motor  i-  wlueK.t  around  the  -hop  aial  i-  u-eil  for  driving 
either  the  v.alve  seat  facing  macliine  or  the  c\linder  boring  ma- 
chine. I"hi<  pnictice  is  ;il-o  being  followed  in  sonic  other  shops 
aiiii    ha-   i;i\eii    yoo<l    -ali-iactioii. 


OXV-ACFT^  LFNR  CITTING  AND 
WFL13ING* 

HV  J.  A.   W ARFKI.. 

rile  highe.-t  temiierature  of  the  he-t  solid  fuel  furnace  i- 
about  3.000  "let;.  I'ahr.  The  o\y-hydrogeii.  which  -was  the  hot 
tist  of  gas  llaiiies.  is  something  les-  th.in  4.(X)0  deg.  Fahr.  The 
oxy-acetylene  llame  gi\es  a  temperature  of  about  6,300  deg 
l-.ihr..  being  more  tiian  double  the  hottest  solid  fuel  heat  known. 
Within  the  last  few  years  ,\  really  satisfactory  metiiod  has  bcei 
developed  for  weMing  and  cutting  with  the  use  of  oxygen  an.; 
.iceiyleiie  .u.'ises  hy  iiu;ms  of  a  blow])ipe.  -imply  because  we  ar. 
able  to  get  a  \er_\  high  temperature,  full  control,  .and  simple  ap- 
plication, which  .'ire  necess.iry  for  etVicieiicy. 

In  order  to  relieve  a  welded  piece  of  metal  from  interna', 
-trains  due  to  wehling.  it  is  ck-sirable  not  only' to  pre-heat  the 
whole  of  the  jiart  when  possible,  but  also  to  re  heat  it  after 
welding  to  .1  cherr>  red  heat.  riiis  causes  a  molecular  re- 
.irrangement  to  take  iilace  within  the  metal,  which  will  bring 
about  a  distrihutiou.  if  not  an  actual  dispersion,  of  internal 
-trains.  In  tlie  case  of  cast  iron  this  treatment  is  imi)er.iti\e 
where  a  repair  is  efTectcd  in  a  restrained  nieiiiher  of  the  struc- 
ture, and  not  only  should  pre-heating  anil  re-heating  (or  an- 
nealinir  I  lie  alw.iv-  employed,  but  the  r.iisinti  and  lowering  of 
tile  temperature  in  so  doing  should  be  slow,  and  the  casting 
should  he  kept  entirely  free  from  air  drafts,  or  other  extraneous 
coolinii  ett'ects.  i  hi-  treatment  is  less  es-eiitial  for  steel,  but 
it  is  always  iH'iietici.il.  Too  much  attemion  cannot  be  paid  to 
this  physical  asjivci  of  weldin;.;.  .and  even  when  the  process  of 
fusion-welding  is  employed  to  iiil  up  daws  in  castings,  it  is  de- 
-irable.  when  possihle,  to  heat  the  whole  structure  before  and 
after  treatment. 

The  strength  of  the  weld  produced  hy  the  llame  is  almost 
invariably  somewhat  les-  than  that  of  the  original  material. 
This  may  be  due  to  the  u-e  of  welding  strips  of  inferior  tensile 
-treiigtli  or  to  those  internal  strains  which  have  already  beer, 
referred  to.  It  is  also  undeiii.ible  th.'it  the  structure  of  the 
in.alerial  in  the  weld  i-  less  honiogeneous  th.an  in  other  parts, 
ihi-.  however,  is  l;iryel_\  a  matter  of  skill  on  the  part  of  the 
individu.il  welder.  It  i-  jios-ihle  for  :i  competent  welder,  at 
his  discretion,  to  give  a  greater  or  le-s  strenutli  to  the  weldc! 
I'art. 

\"er\    often   the  questi«m   is   raised   as  to  whether  or  not   iron 
.and    steel   [ilate.    when    wehlcl   by   the   oxy-acetylcne   process,   <h 
not    sh<.\v    ;i    cert.ain    (|iiaiitity    of   carbon    formation    in    the    weM. 
tlierdiy   rendering   the   material   at   the   point   of   juncture    some- 
what brittle,  thus  having  a  dcterior.atini;  effect  on  the  weld.      I' 
determine    thi-    jioint.    one    of    our    friends    li.id     a    number    ■  : 
-.imjilcs    taken    and    plane    -ections    were    iiroduced    by    cuttiii'.: 
\ertic.'illy  throiiiih  the  wehl.     The  >,imples  were  then  ground  and 
po]js]iod    in    the    ordinary    manner.      <  )ne    part     w;i-    etched    and 
iii-ateil    in    an    alcoholic    si.ilntion   of   ]iiitric    aiiil    -liowed,    accor<i 
ing   to   niicrosco|)ic   pIiotoi;raplis    taken,    that    ilie    di-tribution    oi 
the   ferrite  and  pe.irlite   wa-  ]>erfectly   regular  and   even  througii- 
oiit    the   entire    welded    portion. 

When  oxirhe.itiiiL;  or  l.iirniii'4  lias  cau-eil  the  metal  to  crystal- 
lize throuyh  to  hoiji  side-  •<{  the  weld,  the  fibrous  structure 
of  the  metal  ma\  In-  -o  far  de-tro\cd.  ;md  the  strength  of  the 
welfl  so  impaired,  a-  to  make  the  wild  wortliless,  .anil  even  aii- 
ne.iliii'.^    in.ay    fail    to   return   the   metal   to    its   original   condition 

()\y-;icet.\lene  weldiii!.;  i-  a  good  thin.!,',  and  to  be  made  suc- 
icssful  mu-t  be  rei;arded  .a-  a  trade,  which  can  only  be  niastcre'l 
by  intelliueiit  work  and  gradual  development  from  simple  t'" 
difficult  jobs  (and  truly  cannot  he  mastered  within  a  few  days. 
,is  we  were  sometimes  led  to  believe  hy  some  over-zealous  sales- 
men ».      Much    depends    on    the    intelligence    and    ability    of    the 
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\vorkni;in.  A  skilUil  \v(.'I«Ut  \\ ill  use  ;i  liainiiicr  fncly  as  wi-ll 
as  a  Mi>u  ]ii))c.  iiU'rc  I'spcciallx  i>n  a  \rrtioal  nr  uxorluad  weld 
in  plalis  uliicli  arc  su1>s<.(|iuiiily  {>>  \k-  siiliicitcd  tn  pros^iirc 
strains.  I'.\  tlie  jiidiciMus  um-  <>{  lianiiiK'riiiu  (Pii  tlie  welded 
part  at  tlie  ri.ylit  iiKiineiit.  tlie  metal  can  alway--  he  made  denser, 
witii   the   result   that    the   >trenL;th    mi'  the   weld   is   increased. 

rile  tiilliiu  ini;  sii,!.;L;c>tii Mis  are  practical  and  necessary  lOr  suc- 
cess in  wddiiiu  : 

(ireat  care  imi>t  he  taken  li  i  reiiiuxe  scale  and  iiitirelx  ck-an 
the  snrl'acc  ami  ediie  i<i  the  metal  where  the  weldinii  is  to  he 
di'iie.  \<>u  must  he  c.irel'ul  u>  prepare  the  jiarls  l<<  he  welded 
either  liy  ln.\eliii,n  deejilv  ->  •  as  t"  eiiahle  the  metal  t"  l)e  melted 
thriin.uhiiut  the  entire  thicknes-  nf  the  plate  <ir  h\  cuttint;  away 
--utlicietit  iiiit.'d  to  eiiahle  ilu  hliiw))iiie  llanie  t"  penetrate  tn  the 
under  side  I't"  the  ]ilate,  and  thus  injure  that  the  a<lded  metal  is 
welded-in   thruniiln  tit. 

In  tlU'  thicker  >.ecti"n>  of  the  plate  the  e<l.iies  ^hmild  he  iiielteil 
inward>  ti>r  at  lea>i  J.^  ]ier  cent,  ni  the  thickness  <<{  the  plait.', 
while  ad<lin.!i  ad<liti'aial  ni^lttn  metal  truni  the  t'eediii;..:  wire. 
This  is  a  secret  of  .^imd  weldiiii;  which  hetjinners  iiuariahly 
neiilect.         -  ■    ■.    '  -  '^-     ,^^ '; :"' -  V  -    ■' 

When  workini:  mi  -ection>  of  material,  tlu-  experienced 
Welder  dis)ilay>  lii-~  >kill  li\  lai^iny  the  llame  iu>t  at  the  inci-7 
nieiit  when  fusil  n  has  jirnceeiled  >>  >  far  that  coniplet'-  weldinji  is 
assuri'tl.  and  hefoie  tlie  lu;it  has  aiKanced  t"  a  point  where  tlic 
material  ma\  In-  <-le^tr«'\ed  "r  jiiirced.  I'raciict'  enahles  him  to 
conduct  tiii>  'iper.iiion  with  i^riat  rapiditv.  It  is  especially  ivn;' 
pi'rt.nii  in  thin  w .  rk  that  the  llame  of  the  lil 'w  iii|n.-  -^h.iuld  ni>t  - 
he  iixidi/iiii.;.  hut  rather  di  cididly  re<liicin.u, 

l.iLilit  hamnKrin-j  in  the  ca>e  of  w  roni^ht  iri  n  and  stctd  is. 
when  p  -^ilile.  .alwaxs  dei-irahle  w  liil<-  the  metal  i^  in  a  |)la>tic 
I'l.nditi' 111.  .\e\ir  atlemiit  to  le-uehl  a  cracked  weld.  \lwa\s 
cut  >'V  drill  i.nt  a  lar.yer  area  than  Infore.  in  order  to  rcmo\t' 
all  iJllin;..:  in  material:  tluii  re-wi.ld,  and  insert  a  jiatcli  it  re- 
(piired.  Xiver  iie?^lect  to  prc-lieat  ami  afterwards  anneal  as 
iiiiu-h  a>  ]iM--ihle.  I  he  importance  "f  this  treatnunt  c;m'iiot  Ik- 
e.Naiii^irated.  ii"t  '  iily  in  dcalinv;  with  ca>t  iron,  hut  in  mate 
riaK  >>i  all  kinds.  In  the  welding;  i>f  orrlinarv  iron,  or  mild  steel 
pl;ite>.  it  i>  fiiuiid  that  tlu  hest  i;enei"al  resulls  ari-  ■  htaiiud  hy 
einpl'iyinii  as  tlie  welder  feeder,  M.fi  Xnrw.iy  t.r  .^^wedisli  ir^n 
will',  as  free  as  jiossihle   from  carhon. 

Ill  the  weldiii'.^  of  c;'>t  irmi.  r^d-  '>\  fern 'silicMii  are  eaipl"\i'd 
as  l\'edi,r--.  I'ure  iiietaUic  c  lip^r  i>  al-n  sumetimo  rin|ilii\c<l  a^ 
a  feeder  ill  the  reiiair  nf  cmplicated  cracks  in  ca.st  iron,  with 
which  it  is  found  to  make  ,i  -.itisfactory  weld.  .\s  a  i^eiur;*! 
rule,  ii  is  al»i  fi'Uiid  i.dx  antayeous:  to  em))loy  some  wehlini; 
llux,  I  f  which  there  are  -ever.il  \arieties  on  tlu-  market.  C'o]i- 
lur  til  c  pper  fusi<ii  wildiii'..;  i-  fi\'i|Uentl>  enii>loyeil.  hut  chiell\' 
nil  li;.;ht  wiak.  (iwiny  t<i  the  vrcat  he.it  coiiducti\ity  of  copper. 
Iccal  weldiiiL;  cannot  he  effected  with  the  same  economy  a»  in 
till  case  '  f  iron  or  steel.  .Muminum  is  \  ery  successfullv  wehled 
to(|a>  h>  simply  keepiiii;  <  ut  "f  the  weld  the  lihn  of  aluminum 
o\ide.  which  fiMiii-  in  lite  weld.  It  has  hiiii  interestiiifi  to 
watch  the  r.vjiid  developiieiit  "i  o\> -acet\  Uiie  wehiint;  during 
the  past  Iwii  w;trs.  and  the  next  twn  yvars  will,  without  doiiht. 
See    a    much    llii're    r;ii)id    ile\  eh'imupt. 

The  ]i;iper  wa-  ilhi>tr.iied  h\  lantern  >li<le-.  sluiwini:  methods 
of  cutliiii;  ,inil  weldiii.u  tireh'iX  >-ide  sheets  and  inakini;  other 
rejiairs  to  ioccimotixe  hoilers.  ( )ne  illustration  showed  six  cracks 
hetweeii  stayh->its  >>n  the  inside  sheet  at  the  lire  line.  i'he-  time 
for  <l"iini;  the  wcrk  included  eiiiht  hniirs  for  the  wiMer  .and 
thrt'c  hours  for  the  hoiler  maker,  the  t"tal  est  of  lahor  and 
material  heinii  i^S.6S.  If  tlie>e  cracks  had  heen  jihii^i-ed  the  co.st 
wiiuhl  liavt'  keen  ahi  mt  .SIS.  Another  example  w.i'^  that  of  a 
]i,itch  M  in.  X  (0  in.  welded  in  the  side  sheet  nf  the  lirehox, 
where  the  time  re(piired  was  17  hours  for  the  weMer  and  helper. 
at  .1  i"t;il  cost  for  l.tlxir  and  material  of  $20.50.  A  crack  S  in. 
louy  Ml  the  inside  <>f  the  smokehox  was  welded  in  .V  j  liom's 
at    ;;    t-  tal    c^st    of   :>4.    ,.        ;,  ^   :  ■  -, 


iilSC  issiox. 
Ill  reiily  tif»  a  (|Uestioii  in  reii.ard  to  itre-heatiiisi,  .Mr.  W'.irfel 
>aid  it  \vasi  imt  iieecssarv  to  jire-heat  "it  side  sheet-,  luit  it  is  a 
iiintil  plan  to  re-heat  arMund  the  wel<l  a  short  distance,  after 
iinishini;  the  weld.  1..  .\..  Way  expl.ained  the  ivtilit>  of  the  ox\- 
acetxleiie  llame  for  cuttinti  ott  heads  of  steel  castinj;s.  and  >aid, 
'We  had  in  .uir  foundry  fom-  hii;h  spex-d '  inserted  teeth  saws, 
and  it  took  t\vi>  men  on  <I;i\  turn  and  two  men  on  niylit  turn 
to  keep  lip  \vith  Our  w  •  nk  witli  the-e  four  saws.  With  the 
acetylene  iknuc  euttir  "Ue  man  workin.u  nine  hours  a  day  is 
ahle  to  keep  Up  with  the  work.  'I'he  Ikniie  \\\\]  cut  ofV  ;i  sti-el 
casting  while  a  man  is  seitini:  ii  up  and  gettinii  it  ready  for  the 
cold  saw."  .Mr.  W'arfel  exjdaine<l  that  the  pr^  iMntioii  .if  uxvticii 
should  he  1 '  J  on.  ft.  to  one  cuhic  f'  ot  <  f  acetylene.  If  too  tnneh 
oxvyeii  is  itSed  it  will  oxi<li/e  the  weld.  Welding  tuU-S  into  the 
hack  tu he  sheet  'if  loconioti\  es  h,i>  lueii  tried  hy  two  railway  com- 
panies without  success,  and  .it  the  pre-ent  tinie  <>ne  ">f  the-e 
conip.-inies  is  e.xiK'rimeittint;  with  the  hrazius  of  tul»es.  Jt  is 
claimed   ih;it  the.\    do  tlii-   sncces-fully   in    I'rance.         -.: 

HOIRLV  I  lACTrATION  OF  ACCIDHNTS- 

I  lie  recvui  ii.'.e'-iit^a'ion  reiu  rti-d  in  tin  Twelfth  Uivnntal.  Re- 
port of  riie  r.ureati  of  1  ..liior  .>i  ilw  Stale  o4  %Minneso!a  shov,.i 
that  fof  the  twenty -four  iioiir-  there  are  four  pori't(rs  during  the 
day  at  wilich  the  j^reatest  iinmher  <<!  aeci<k'ijts  occiirred.  This 
is  clearly  shown  on  the  acc^.  iip.iiiyiuji  diaiiraiM;^^  Tiie  nii;lii  h  urs.: 
haviuu  intich  ihi;  fewir  men  at  work,  have  l>y  far  the  fewer  ae- 
eitknts.  There  are.  <!<  nlitles-;.  more  men  at  w.rk  in  the  early 
l»art  of  the  uisiht  from  sevei>  to  uii<lni.i;ht  thau  in  the  latter  i)art 
troin  ini(hiitiht  to  six.  Ilure  Seenu-d  to  [ic  a  liiKlK-JSt  point  at 
the  middle  of  tiie  four  period,-,  vi/.-  at  4  a.  in,,  10  a.  ni..  .V  p.  iij. 
and   10  I),  m. 

The  kiTiicstuvunln-r' of  ..ccideiits  are  to  Ik*  exjie-cted   v\heii  the 


2    3    4  S-    6    7   8   9   10  II  IZ   I    2  3   4   S  ^    7   a  9   tO  11  IZ 
^■"-  Noon  Rn,  Mttn'*. 

Hourly    Curve    of    Industrial    Accidents    In    the    State    of    ulinnesota 
.       -•  ■  Uuiing    1910. 

^,,  ■  >     ■  ,*-■,■  -        ■  .  • 

firsl  fresliiKss  which  re-iihs  fr-ni  a  rest  from  l.ihor  h;is  heen 
worn  ofi  ;ind  when  the  workers  are  tlouhtless  at  their  hiiilie-t 
sjieeil  <'1  elVeetivene-s  and  -reate^i  nervous  tension.  The  inxt 
highest  iimnhef  iielony  to  a  period  a  liiln>  later.  When -iM-th 
physical  and  nervou.s  powers  li.ive  heeu  k't  <lown  hy  the  f.nii:;ie 
of  the  day's  work.  l-"ali.!.;ue  is  donhlless  responsihle  for  a  lower- 
ing of  attention  ;ni<l  ])roli;ihIy  .1  willin.aness  to  h.ive  tin-  ;itteii;ion 
distracted  from  the  .work  in  li.ind.  I-'or  ilhunination  to  secure 
effectiveness  in  the  workare.i-.  the  factory  of  <afety  is  r.itlu  r  a 
hy  product.  That  is.  ilhmiiu.iti.  n  planned  to  stiimil.iie  and  f.iior 
rapi.i    iirodiicti.ui    will    he    a    linU-    !.;reatvr    than    th.it    necessary 

-fitr, -safety    alone....  c^:...-    "       ■  •'  •  :'■- 

,-    *Ri'i)«>fff<l   in   tin-   .IiMivi'.tl    nf   !n<tiivtri.-il   Safety.  _■: 
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It  is  often  necessary  to  refinish  the  journals  on  car  axles  when 
the  wheels  are  not  to  be  removed  from  the  axles.  With  the 
more  general  introduction  of  the  steel  wheel  in  freight  service 
this  operation  is  becoming  continually  more  frequent.  A  ma- 
chine suitable  for  this  purpose  must  of  necessity  be  constructed 


Journal   Turning    Lathe;    Can   Also    be    Used    for   Turning    Axles. 


to  turn  out  accurate  work  since  the  cuts  taken  will  be  very  light 
and  perfect  roundness  is  desirable.  If  the  wheels  are  carried 
on  the  centers  only,  as  is  generally  necessary  where  an  old  ma- 
chine is  adapted  for  this  purpose,  there  is  bound  to  be  more  or  less 


Recognizing  that  a  demand  already  exists  which  will  become 
more  insistant,  the  Niles-Bement-Pond  Company  has  designed  a 
machine  especially  for  this  purpose.  It  is  arranged  for  center 
drive  with  a  gap  in  the  center  head  for  putting  in  and  taking  out 
the  axles,  and  is  provided  with  suitable  speeds  and  feeds  for  rapid, 
accurate  turning  and  rolling  of  the  journals.  It  has  a  capacity  for 
axles  carrying  wheels  up  to  42  in.  diameter  on  the  tread.  Both 
journals  can  be  finished  at  the  same  time. 

While  journal  turning  will  not  require  much  power,  the  ma- 
chine is  designed  throughout  and  is  well  suited  for  axle  turning 
if  a  somewhat  larger  motor  is  provided.  Arranged  for  both 
kinds  of  work,  this  machine  could  probably  be  kept  busy  in  prac- 
tically any  shop  where  it  would  not  be  advisable  to  install  it  for 
journals  alone.  ':•..••■' 

In  the  arrangement  of  the  driving  mechanism,  this  machine  is 
quite  similar  to  a  car  wheel  lathe,  with  the  exception  that  the  gap 
in  the  driving  gear  is  not  filled.  There  are  two  driving  pinions 
provided,  so  arranged  that  when  one  is  opposite  the  gap  the 
other  is  in  mesh  and  performs  the  work  alone.  The  top  bearing 
at  the  center  is  hinged  at  the  front  of  the  machine  and  provided 
with  a  counter  weight.  It  is  opened  by  simply  loosening  one 
nut  on  the  clamping  bolt,  which  is  then  swung  out  and  frees 
the  bearing,  permitting  the  pair  of  wheels  to  be  quickly  handled. 
The  driving  dog  is  carried  on  an  automatic  adjustable  driver 
plate,  and  is  so  constructed  that  it  can  be  quickly  applied  and 
has  a  very  powerful  grip.  The  arrangement  is  such  that  there 
is  no  springing  of  the  axle  under  the  strain  of  the  cut.  The  feed 
gears  are  supplied  with  a  quick  change  arrangement  using  a 
sliding  key  and  give  all  the  necessary  feeds  for  turning  and 
burnishing. 

The  machine  shown  in  the  illustration  is  fitted  with  an  alter- 
nating current,  constant  speed  motor  which  makes  necessary  the 
group  of  gears  shown  between  the  motor  and  the  bed  of  the  ma- 
chine. Where  a  variable  speed,  direct  current  motor  can  be  used, 
this  gearing   will  not  be  required.     A   10  h.  p.  motor  is  suitable 


Motor    Driven    Journal    Turning    Lathe. 


springing  of  the  axle  and  lost  motion  at  the  centers  which  will 
be  reflected  in  the  quality  of  the  work.  Of  course  while  some 
of  the  older  designs  of  car  wheel  lathes  were  arranged  and 
fairly  well  suited  for  journal  turning,  these  machines  are  gen- 
erally pretty  well  crowded  with  the  work  for  which  they  are 
best  adapted,  and  in  fact  the  more  modern  tools  of  high  capacity 
are  not  even  arranged  to  permit  journal  turning.  i-v. 


for  journal  work  only,  but  if  the  machine  is  also  to  be  used  for 
axle  turning,  a  25  h.  p.  motor  should  be  used,  v  '.  ■.    .;-"•■■.••  i 


Railway    Accidents. — Out    of   715    personal    injuries    on    the 
Wheeling  &  Lake  Erie  during  the  year  ending  December  1,  1911, 
414,  or  58  per  cent,  were  sustained  in  the  car  and  locomotivct 
shops  and  in  engine  houses.  ■,.,'■■.  .  r-  >   •■  •  . 


,-:i..:-j;-;; 
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AUTOMATIC  CONTROLLER  FOR  ELEC- 
TRIC   MOTOR  .    , 


Convenience  of  control  forms  one  of  the  principal  character- 
istics of  all  modern  machine  tools  and  in  the  case  of  those 
which  are  driven  by  individual  motors,  the  operation  of  the 
motor  controller  is  in  many  cases  more  frequently  necessary 
than  is  the  use  of  adjusting  levers,  etc.,  forming  part  of  the 
machine.  The  controller  should  therefore  be  within  easy  reach 
of  the  operator,  simple  in  its  operation  and  so  located  as  to  be 
safe  from  accidental  change. 

A  controller  which  fulfills  these  conditions  and  possesses  ad- 
vantages of  considerable  importance  for  certain  classes  of  ma- 
chine tools  is  shown  as  applied  to  a  Gould  &  Eberhardt  motor 
driven  shaper  in  the  accompanying  illustration.  In  this  case  the 
shaper  is  equipped  with  a  5  h.  p.  Reliance  adjustable  speed 
motor  of  the   armature   shifting   type,   giving  a   speed   range   of 
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.,..   ....  Shaper   Fitted   with   an   Automatic  Controllfer.      ,..., 

300  to  1,500  r.  p.  m.,  which  is  controlled  by  the  operation  of 
the  hand  wheel  A  in  the  illustration.  It  is  also  equipped  with 
Reliance  speed  dial  C,  which  was  fully  illustrated  and  described 
in  the  March  issue  of  the  American  Engineer. 

A  small  drum  switch  B  controls  the  starting  and  stopping  of 
the  motor,  and  also  has  a  third  point  which  puts. into  action  a 
dynamic  brake,  making  a  brake  clutch  unnecessary  on  this  ma- 
chine. In  addition  to  the  operator's  switch  on  the  machine  the 
controlling  apparatus  includes  an  accelerating  unit  which  auto- 
matically accelerates  or  decelerates  the  motor,  through  the  action 
of  three,  series  wound,  solenoid  operated,  switches  which  also 
act  as  current  limit  relays.  This  apparatus  together  with  the 
line  switch  and  fuses  is  mounted  on  a  panel  which  can  be  se- 
cured to  a  post  or  frame  near  the  machine. 

When  the  operator's  switch  is  thrown  to  a  running  position 
marked  "Start,"  the  current  flows  through  the  motor  and  all 
of  the  starting  resistance  in  the  accelerating  switches,  as  well 
as  through  the  solenoid  of  the  first  switch  which  is  then  con- 
nected in  series.  As  the  motor  accelerates,  the  current  drops, 
and  when  it  reaches  a  pre-determined  value,  the  first  switch 
closes,  automatically  cutting  out  one-third  of  the  resistance  and 
throwing  the  solenoid  of  the  second  switch  in  series.  When 
the  current  drops  still  further  this  switch  goes  out  of  action, 
cutting  out  still  more  resistance  and  putting  the  third  solenoid 


in  tlie  circuit.  This  in  turn  closes  and  the  motor  Is  directly 
on  the  line  without  resistance.  Wlien  the  switch  is  thrown  to 
the  "off"  position  the  circuit  is  simply  opened  and  the  motor 
gradually  comes  to  a  stop  after  it  has  absorbed  its  stored  rota- 
tive energy.  If,  however,  the  switch  is  thrown  to  the  "brake" 
position,  all  of  the  resistance  in  tlie  accelerating  unit  is  put  in 
series  with  the  armature  and  quickly  and  smoothly  brings  the 
motor  to  rest,  the  acceleraters  acting  as  decelerating  switches 
and  cutting  out  the  resistance  step  by  step  as  the  current  gen- 
erated by  the  motor  decreases,  due  to  its  slowing  down.       - 

This  controller  is  designed  and  manufactured  by  the  Electric 
Controller  &  Manufacturing  Companj-,  Cleveland,  Ohio,  and 
while  the  one  illustrated  does  not  have  the  reverse  position, 
other  designs  of  the  same  general  type  are  provided  with  appa- 
ratus for  this  purpose.  :.♦--■■..:.  •>-.-■       ■■'."•. 


DRIVING  EFFICIENCY  OF   PULLEYS 


In  a  paper  prepared  by  Prof.  Sawdon*  and  presented  before  the    .  -; 
National  Association  of  Cotton  Manufacturers,  there  is  discussed  ''  ;- 
at  some  length  results  obtained  from  an  elaborate  series  of  tests      ,.■ 
made  by  the  author  on  the  transmitting  capacities  of  different  pul-  u     •■ 
leys    in    leather    belt    drives.      The    accompanying   diagram    and   ^.V:: 
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Percenf  Slip  Boih  Pulleys. 

,•     :•      Relative  Transmitting    Capacity  of  Different  Pulleys.         .■..■. 

tables  show  the  general  results  obtained  from  pulleys  of  three 
different  materials,  each  with  and  without  cork  inserts  of  dif- 
ferent sizes.  These  figures  were  obtained  at  a  belt  speed  of 
2,200  ft.  per  minute  and  an  initial  tension  of  170  lbs.  per  square 

TABLE  1. 

Horse  Power  Transmitted  by  Variovs  Plllevs  per  1   In.   Kelt  Width — 

.■■•'■.■•     ,..•,■.-:,.  From  Tests.  ->   ,-. 


''■■:■  ;'v.^-V'V-..-\-  •-•■■  ;-.      ;■-■.  '■    Slip." 

■  - tz 

No.                 Kind  of  pulley.'         \  .    I  per  ct.  1  J-j  per  ct. 

1.  Cast  iron 1.48  1.86 

2.  Cast    iron,    with    corks    project- 

ing .04  in 2.32  2.57 

3.  Cast    iron,    with    corks    project- 

ing .015  in 2.50  ,2.72 

4.  Wood 2.29  2.43 

5.  Wood,     with     corks     projecting 

.075  in 2.24  2.46 

6.  Wood,     with    corks     projecting 

.03  in 2.25  2.43 

7.  Paper 3.56  4.77 

8.  Paper,     with     corks     projecting 

.087  in 2.85  3.26 

9.  Paper,     with     corks     projecting 

(about)   .015  in. 3.12  4.00 


':  >■■ 

Comparative 

transmitting 

capacity  at 

2  l)er  cent. 

slip. 

per  ct. 

2.16 

100.0 

2.69 

124.5 

2.89 
2.47 

133.8.^ 

ii4.3:.>. 

2.60 

120.4 

2.55 
5.46 

118.0 
252.8 

3.57 

165.3 

4.72 

218.5 

inch  of  belt  cross  section.  The  belt  was  single  ply,  oak  tanned 
leather.  5  in.  in  width.  The  pulleys  were  24  in.  in  diameter, 
with  8-in.  faces  and  without  crowns.     The  tables  give  the  horse 
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JOIRNAI.  TIRNING  LATHE 

It  is  olti'ti  iK-t.c->;try  tn  ntini.sli  the  idurnals  >>n  c;ir  ;i\lis  wlim 
the  wliecls  arc  tict  to  he  ri-nicx  rd  trnm  tlic  axles.  W'itli  tlu' 
more  general  introiluction  of  tlu-  ^tirl  wlinl  in  l"rtii;lit  service 
tills  <>i)cratii>n  is  hicoiuiiij;  eiiiitimiall>-  iiii>re  ireqiu'iil.  A  iiia- 
cliitic  siiitahU'   firr  this  imrpuse  must  >'i  iU(.'es>^it\    he  oi'iistnioteil 


Journal    Turning    Lathe:    Can    Also    be    Used    for    TLirning    Axles. 

to  turn  out  accurate  work  >incc  tlu-  ctus  taken  will  lie  ver\    ]\-^]n 

and    perfect    r<>un<lni>s    i-    ile^irahle.       If    tlu     wliet-U    are    carrie<l 

un  the  center-  only,  as  i>  .i;enerall\    necessary   where  an  old  nia- 

.  chine  is  adapted  fi>r  this  jmrpose,  there  is  hound  to  he  more  "r  le>s 


Ricduini/iut;  that  a  iKniaml  .ilreatly  exists  which  will  hecouie 
nmrc  iiisistant.  the  Xiles-Hement-I'oiid  Coiiii)any  has  desijjiied  a 
machine  e-peciall\  for  this  puriiosc.  It  is  arranged  for  ceiUer 
dri\i  with  a  ija()  in  the  center  head  for  i)Utting  in  .and  taking  '>u\ 
the  .ixle-.  and  is  provided  with  suitahle  si)eeds  and  feeds  for  rapitl. 
accurate  turning  .and  rolling  of  the  journals.  Jt  h:is  :i  capacity  f- ir 
.i\les  carrying  wheels  up  to  42  in.  diameter  on  the  tread.  I'.nth 
i-nirnals  can  l)e  linished  at  the  same  time.      •     , 

While  journ.ai  turning  will  not  recptire  much  power,  the  ma- 
chine i>  designed  tltroughout  .and  is  well  suited  for  axle  turning 
if  .1  sonieuli.at  larger  motor  is  provided.  Arranged  for  hoth 
kinds  "i  \M>rk,  this  machine  could  prohahl_\  he  kept  husy  in  i)rac- 
tically  an>  shop  where  it  would  not  Ik*  advisahle  tn  install  it  f'u- 
i'lurnals  aloiie. 

in  the  arr.angement  nf  the  dri\ing  mechanism,  this  machine  is 
quite  similar  to  a  car  wheel  lathe,  with  the  exception  that  tlie  g;i[> 
in  the  ilriving  gear  is  not  tilled.  1  iiere  .are  two  driving  pinions 
provi<Ied.  so  arranged  that  when  one  is  opposite  the  gap  the 
I 'titer  is  in  mesh  and  performs  the  work  alone.  The  top  hearing 
at  the  center  is  hinged  at  the  front  of  the  machine  and  provided 
witli  a  ci'unter  weight.  It  is  opened  hy  simply  lnosening  one 
rail  oil  tile  clamping  holt,  which  is  then  swung  out  and  frees 
the  luariiig.  permittin.g  the  ])air  of  wheels  to  he  <iuickly  h.indled 
I  he  driving  dog  is  carried  on  an  automatic  adiustahle  driver 
plate,  .'uid  is  so  constructed  that  it  cm  he  quickly  applied  .and 
h.is  a  \er_\  powerful  griji.  The  arr.angomcnt  is  such  that  then 
is  no  springing  of  the  .axle  uinkr  the  strain  of  the  cut.  The  ivc<\ 
gears  are  supplied  with  a  ijuick  change  arrangement  using  a 
sliding  key  and  give  .all  the  necess.ary  feeds  for  turning  an>l 
liurnishing. 

The  machine  shown   in  the  illustr.ation  is  titted  with  an  alter 
Dating  current,  const.ant  >peed  motor  which  makes  iiecess;ir_\    the 
group  of  gears  shown  hetweeii  tlu'  motor  and  the  hed  of  the  m.a- 
chine.     W'iieri'  a  variahle  speed,  direct  current  motor  can  he  used, 
this   gearing    will   not  he.  retpiired.     A    10  h.   p.   motor  is   suitahle 


Motor    Driven    Journal    Turning     Lathe. 


Springing  of  the  axle   and   I'si    nintioti   at   tlu'  centers    wliicli    will  for   i.  iirnal   work  onjv,  hut   if  the-  niaihine  is  also  to  he  use<l   for 

he   reflected   in   the   quality   of   the   work.     ()f   com-v    while   s,,nie  axle  turning,  .a  2?  h.  p.  motor  shouhl  he  used. 

of    the    older    designs    of    car    wheel    latho    were    arranged    an<l  -                                - 

f.airly    well    suited    for  journal   turning,   these   machines   .are   gen  K.\ii  w.w    Acciukxts. — Out    of    715    personal    injuries    on    the 

erally    prett>    well    crowaltd    with    tile    work    for    which   they    are  Wheeling  \-  Lake  F.rie  during  the  year  ending  Dccemher  1.  1911, 

best  a<lapted.  .and  in   f.act  the  more  modern  tof>ls  of  high  capacit\  414.    ^ir   ,"•.'<    per   cent,    were    sustained    in    the   car    .and    locomotive 

are   not   I'ven   arranged   te.   permit   journal   turning.  shops  .-nid   in  engine  houses..   ,                                                         . 


M\v.   I'flJ. 


.\mi:ru  A\    i:x(;ixI':er. 
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AITO.MATIC  CONTROIJ.ER  FOR  EI.EG- 
TRIG    MOTOR      , 


C  <in\  (.Miit  1KX-  (it  cmilrol  turms  mu'  nf  the  priiiciiial  iliaractcr- 
istics  I  if  all  iiKidtrn  inacliiiK'  ti"il>  and  in  llie  case  <it  timsc 
wliicli  an-  drivtii  li>  iiiili\  idiial  motors,  the  oiieratiop  of  tlif 
motor  control Iir  is  in  many  ca-cs  more  freciuentl}  mccssary 
than  i^  tlie  use  of  adjustin.y  ie\t.rs.  etc..  formint;  jiart  of  the 
machine.  I  he  contr»>ller  should  therefore  he  within  easy  rcacli 
of  the  u])erator,  simple  in  its  ojieration  aiul  so  Itxatcd  a.s  to  be 
safe  from  accidental  chan.ue.  ..',' 

A  controlii.r  wliiclt  fiiltills  thest'  conditions  and  possesses  a<l- 
vantasies  of  coiisiflerahle  importance  for  certain  classes  if  ma- 
chine ton's  is  sliowii  as  ajipHcd  to  a  (iould  v\:  i'.hcrliardt  m<itor 
driven  --liaiier  in  ilie  accompanyin^i  illustration.  In  tliis  case  tlie 
sliaper  is  e<pii])ped  witli  a  5  li.  p.  Reliance  adjiistahle  speo*! 
motor    of    the    armatnrt'    shiftini.;    t>pe.    uiviiii:    a    si)eed    raniic   of 


in  the  circuit.'  litis  ill  turn  closv~  and  the  nioti.i  j^  directTy 
on  the  line  withoiU  resistance.  Whm  tin  .switch  is  thrown  to 
the  "oft"  position  tlic  circuit  i-  simply  ojieiieil  and  the  inolur 
gradually  ctniK's  ti>  a  sto|)  alter  ii  h;is  alisorl)ed  its  stored  rota- 
tive energy.  If,  however,  tlie  -uitch  is  thrown  to  the  "hrake" 
jiosition.  all  of  the  resistance  in  the  acceleratinsi  unit  is  put  in. 
series  witli  tlie  armature  and  i|nickly  a'nd  suiootiily  hrjiTjis  tlie 
motor  to  rest,  the  acceleraters  acting;  a>  deceleratiiiii  switcTies 
and  cuttiujj  out  the  resistance  step  hy  step  as  tlie  current  j;en- 
erated  hy  the  motor  decreases,  due  to.  its  slowiuy  down. 

'jliis  controller  is  desitiiud  and  manufacture<l  liy  the  l'"lectric 
Controlkr  i\  Manufacturing;  Company,  Cleveland,  Ohio,  -nul 
while  the  one  illustrated  <1«  r>  nm  h.ive  the  re\ersc  iK>sition, 
other  desijius  of  the  same  .i:etu  ral  t\  pe  ".ire  jirovidc*!  wilh  appa- 
ratus  for  this  purpose.  •  ^  .     ^     ■■.^-■:         ,.    -     -  ■ 

DRIVING  FFIICIF:NCV   OF   PllJ  FYS 


Shaper    Fitted    with    an    Automatic    Controiiier. 

Mi)  to  1.5()(J  r.  p.  111.,  wliicii  is  controlled  liy  the  ojicraliou  of 
the  liand  wJieel  .1  in  tlie  illustration.  It  is  also  eipiipped  with 
Reliance  speed  dial  C'.  which  was  fully  illustratid  and  descrihetl 
in  the  Marcli  issue  of  the  .Itnciicaii  l-Ji;^inccr. 

.\  -mall  drum  switcli  />'  controls  the  startin.i;  and  stoiiitiii.u  of 
the  motor.  ;ind  also  has  a  third  point  wliich  puts  into  action  a 
dynamic  hrake.  makiuji  a  hrakc  clutcli  unnecessary  on  this  ma- 
chine. In  .idiliti<in  to  the  operati  r's  switch  on  the  machine  the 
Coniiollinii  .ipparatus  includes  an  acceleratiiiii  unit  uiiicli  aiito- 
niaticall\  accelerates  or  decelerates  the  motor.  tlirouj.;]i  the  action 
of  tlirei',  series  wound,  solenoid  o|)cr.ited.  switches  wliicli  also 
act  as  current  limit  relays.  This  .ii)]iaratus  tostether  with  tile 
liiu'  switeh  and  fuses  is  niountid  on  .1  panel  wliich  can  he  se- 
cured  to   a   post   or   frame   near   the   ni.ichine. 

When  the  oiierator's  switch  is  thrown  to  a  runuini;  iiosition 
marked  "'.^tart."  the  current  flows  tliri  niih  tlie  motor  and  .all 
of  tile  startint;  resistance  in  the  acceleratin.u  switches.  ;is  well 
a?  throutih  the  solenoid  of  the  tirst  switch  which  js  then  con- 
nected in  series.  .\s  the  motor  .accelerates,  the  current  drops, 
.'lud  when  it  re.aches  a  i)re-<Ktermined  v.due,  the  tirst  switch 
closes.  ;iuti  ni.-itically  cutting  out  oiie-lhird  of  the  resistance  an<! 
tlimwinf;  the  solenoid  of  the  second  switch  in  scries.  \\  lien 
tlie  current  drops  still  further  this  switch  Rocsotit  of  action, 
ciittini.:   out    <till   more   resistance   .ind   piittiii.c;  the  third   solenoid 


In  a  pajier  prepared  li>  I'mf.  .*sa\\'di«n'^  and  presented  lietore  lli.e 
Xatioual  Association  of  (dtloii  Manufacturers,  there  is  discussed 
at  some  leujith  results  oht.-iined  from  suu<):diorate  seri(rs  of  tests 
made  li\  the  .author  on  the  transmittin.cr  cap.acities  of  diftereut  pul- 
leys   in    leather    helt    drive-.       I  he    acco:np;inviny    dia«r;im    and 


Percenf  Slip  Bofh  Pulleys. 
,"  ;     Relative  Transmitting    Capacity  of  Different  Pulleys. 

t.i1)les  show  the  general  resiilts  obt.'uned  from  pulleys  of  tnn-e 
ditl'erent  materials,  each  with  .and  without  cork  inserts  of  dif- 
ferent si/es.  These  figures  were  ohtained  at  a  belt  spe»  d  of 
2._t)0  ft.  per  minute  and  an  initial  tc«sioii  of  170  lbs.  pf"  s<|uare 


TABLK  1.  .       . 

'ksE   TinvKk   Tk..\nsm!iiid   bv    \.\kmh.-    rri,iH\^  ^'tk  1    I.n.   L'ttT   VViuiii^— 

rROii  Tksis<  '  ^  .-■ . ^  '•;■■". 

\         ,-                                                                           '"'  -  .'.f •..lllii;u.-itT»* 

,  .,                        :  .,;■                                              '■■;•,'          ■•-■  --       -'        tiansniiuing. 

.  ■;  •         ■     .'  '     ;      '                            ■:'.■;•■:.' >iltii- '  -:               e:iii:ieil>  ;it 

^^       _■  |ifi  fi  lit. 


N, 

Kiiiil  uf  iJiilkv. 

1 
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1 '..  iK'r<-j. 

J  {lev  »'t. 

sli,,. 

I. 

l";i-t   iron    .  .- 

l:4:i  ■   • 

i.fs<i 

J.tO 

l<  it.ii 

_'. 

<  .ist    iiiMi,    with    c-diK- 

I  L'To-r 

■-J  .  : 

itiR  .04   in. 

-'..'i  -■ 

-'.vs* 

-    J.fty 

tj4.-5 

i. 

<  .ist    iiiin,    with    i'.iik% 

tir.iuel- 

itiK  .01  5   in.    .  .  .  ■. .  .  .  . 

-;.!hi 

i.s''r  • 

l.\'..S 

4. 

W.if.il     .  .............;. 

2.-";-. 

2;4j 

-',47  . 

114,.? 

5, 

Wuml,       Willi      C'lrU^       |i! 

•  lUAtnii; 

.'•75  in. 

J-M 

J.46 

_'.fct<  • 

l.'0.4 

<K 

^\<l<l(l.     with     eoiks     ].! 

■  •itclin^: 

.0.?  in.    .....; 

'  J' 

ZAi 

2.5s 

tis.o 

- 

Piper 

JS6 

4.77 

5.46 

J5J.K 

.S. 

P.i1«r.      vvilli     om  k»«     fii 

.iK-etinc 

.OSr  in .  .  .  .  : 

.'.>5 

3.26 

3.57  ■ 

]t.5.3 

J) 

I'.ilKf,      \\ill»     corlvs     fii 

...liennK 

.<.il)oiit)   .015   hu 

3.1  i. 

4,00 

4.72 

.M^i.S 

inch  of  belt  cross  section.  The  belt  w.as  single  i>ly.  o.ak  tanned 
leatlur.  5  in.  in  wi<ltli.  I'lie  tmlKys  were  24  in.  in  di.ameter. 
with  8,-in.  faces  and  without  crowns.     The  tiiblcs  give  the  horse 
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power  transmitted  for  different  percentages  of  slip.  The  speed 
of  tile  l)elt  and  its  tension  were  kept  constant,  but  the  horse 
powers  transmitted  were  varied,  and  the  corresponding  percent- 
ages of  sHp  were  recorded  by  the  slip-meter. 

Table  1  shows  the  horse  power  transmitted  by  the  various  pul- 
leys per  indi  of  belt  width  as  obtained  from  the  tests.  The  au- 
thor states,  hf)wever,  that  this  table  did  nut  take  into  consider- 
atwn  the  variations  in  the  arc  of  contact,  nor  the  greater  stress  oc- 
casioned on  the  tight  side  of  the  belt  by  the  pulleys  carrying  the 
higher  loads,  which  of  course  would  reduce  the  life  of  the  belt. 
He  therefore  prepared  Table  2,  which  gives  the  relative  trans- 


■-.;_.-.:„•.  ;.,y.  ;•.... ;\;-.v''^;  •-    TABLE  2.    '^  v";,  ^:' /' ■ .   .■•,;■.■-''    ■-..;- 

Calculated  TIokse   Power  Tra.ns.viitting   Capacity   of  Various  Pulleys 
PER    1    In.   of    1!elt   Width. 

Com]>arative 

';'.   '■",■!-,.'-■   i  i  •-.   -■       -.1-''   "'■'•'••■'/■  ■■;.      '  .•  ■  '  ^-         transmitting 

.:'•■;  ■    ■■'■      ■.  Slip.  capacity  at 

■•.-  '.■■;■     f ^ ^      2  per  cent. 

No.  Kind   ijf   puIUy.  1  per  ct.    1  Ij  i)fr  ct.     2  per  ct.  slip. 

1.  Cast   iron 1.72  2.0i  2.3i  100.6 

2.  Cast    iron,     with     turUs     projict- 

ing  .04   in J. .11  J. 4.1  J.49  107.0 

3.  Ca>t    iri>n,    with    ci  rks    project- 

ing .015  in J.41  2.52  2.61  ll-'.I 

4.  \V((..l   ;••:•■      2-36  2.41  2.46  105.6 

5.  Wood,     with     corks     jirojecting 

.075    in 2.26  2.37  2.44  104.8 

6.  Wood,     with     corks     projecting 

.03  in 2.26  2.40  2.44  104. .S 

7.  I'apor 2.78  3.08  3.20  1 37.5 

8.  Taper,     with     corks     projecting 

.087    in :■••.••      2.58  2.75  2.84  122.0 

9.  I'aper,     w  ith     corks     projecting 

(about)   .015  in 2.60  2.95  3.10  133.2 

*tpcreascd    distarcc    traveled   liy   the   1)c1t    as   compared    to   the    face    of   the 
pulley  expressed  as  a  percentage.     The  creep  is  also  inchnitd  in  these  figures. 

niitting  capacities  of  tlic  diflferent  pulleys  when  based  on  constant 
arcs  of  contact  and  constant  belt  tensions.  These  values  do  not 
represent  actual  observations  from  the  tests,  but  were  calculated 
by  means  f>f  Nagle's  formula  using  an  arc  of  contact  of  180  deg., 
and  a  maximum  belt  tension  of  250  lbs.  per  sq.  in.  of  cross 
section. 


NEW  TYPE  OF  DRILL  SOCKET 


.\  drill  socket,  differing  in  several  iiarticnlars  from  any  now 
on  the  market,  is  shown  in  the  accompanying  illustration.  It  is 
provided  with  a  lip  around  the  bottom  with  grooved  extensions 
M)  arranged  as  to  permit  the  insertion  of  a  key  for  readily  sepa- 
raiiiig  nested  sockets.     It  also  ft>rms  a  reinforcement  at  the  base 


^    ■;  "Wear  Ever"   Drill  Socket. 

which  greatly  increases  the  strength  and  life  of  the  socket.  These 
sockets  are  made  of  special  steel,  heat  treated,  hardened  and 
ground,  and  are  in  one  piece.  The  socket  has  a  fiat  key  made 
integral  with  the  socket  on  the  inside  and  a  similar  keyway  on 
the  outside,  both  extending  almost  the  entire  length  of  the  socket, 


thus  giving  a  positive  drive  and  permitting  the  use  of  drills  on 
which  the  tangs  have  lieen  twisted  off,  requiring  only  that  a  Hat 
be  ground  to  fit  the  internal  key.  These  sockets  are,  of  course, 
made  to  conform  to  the  standard  Morse  taper  and  will  nest  in- 
side any  other  t\pe  of  socket,  and  will  also  tit  the  spindle  of  any 
drill  press.  The  "Wear  Ever"  socket,  as  it  is  called,  is  made  by 
Scully-Jones  &  Company,  Chicago,  111.       .,   .     .  .  .,  .    . 


SHAPER  KNEE  SUPPORT 


A  support  for  a  swiveHug  knee  has  been  designed  and  is  be- 
ing applied  to  16  in.,  18  in.,  20  in.,  and  24  in.  shapers,  built  by  the 
Stockljridge  Machine  Company  of  Worcester,  Mass.  This  sup- 
port is  of  the  same  general  type  previously  used  by  this  com- 
pany in  connection  with  the  standard  type  of  box  knee,  but  is 
arranged  to  permit  the  revolving  of  the  knee,  which  operation 
is  controlled  by  a  wc^rm  and  gear  operated  by  the  handle  shown 
in  the  illustration.  A  graduated  dial  reading  in  degrees  is  pro- 
vided on  the  front  in  connection  with  the  knee  support  and 
permits   an    accurate    setting    for   planing   at   any   angle.      If  one 


Support  for  Swiveling  Shaper  Knee. 

side  of  the  knee  should  also  be  provided  with  a  tilting  top  with 
graduations,  the  shaper  will  be  suited  for  planing  compound 
angles  of  any  character. 

It  is,  of  course,  readily  apparent  that  with  the  present  prac- 
tice of  large  shaper  capacity,  a  knee  support  is  practically  in- 
dispensable, and  while  they  are  (|uitc  generally  fitted  on  sta- 
tionary knees,  this  is  one  of  the  lirst,  if  not  the  first,  example 
where  the  same  arrangement  has  been  fitted  with  a  swiveling 
type  knee.       "••  •  •..        •.  ■         :    f .;    .."•'.••.'   • 

Reinforced  Concrete  Telegr.\ph  Poles. — The  telegraph  de- 
partment of  the  New  Zealand  government  is  replacing  wooden 
telegraph   poles  with   reinforced  concrete  poles. 


.-..     .  *■  >"*"   -■-   ■'  *"  '■".'.*   '' 
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EVERLASTING  BLOW-OFF  VALVE     > 
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The  Everlasting  l)lo\v-otT  valve  is  designed  for  the  severest 
conditions  of  blow-(  ff  service  on  locomotives,  and  differs  from 
others  now  on  the  market  in  several  important  particulars.  The 
boiler  pressure  is  the  only  means  used  to  keep  it  tight,  and.  as 
the  valve  disk  never  leaves  the  face  of  the  valve,  but  is  tightly 
pressed  thereto,  it  is  impossible  for  scale  or  sediment  to  get 
between  them  and  thereby  cause  leakage,  which  is  the  common 
defect  of  blcw-off  valves  Another  good  point  in  this  valve  is 
the  construction  of  the  case,  which  is  made  in  halves  and  bolted 
together.  This  is  more  expensive  than  the  solid  case  used  in 
most  other  valves,  but  the  accessibility  for  repairs  and  inspec- 
tion attained  by  this  feature  is  a  strong  point  of  merit. 

By  unbolting  the  two  bonnets  the  whole  working  mechanism 
cf  the  valve  can  be  taken  out  without  the  use  of  hand  tools,  and 
the  faces  may  be  re-surfaced  in  ten  or  fifteen  minutes  and  made 
as  good  as  new.  The  valve  face  is  chilled  and  ground,  and  the 
disk  is  made  of  the  very  hardest  nickel  bronze,  giving  a  reniark- 
al)le  wearing  quality  to  these  surfaces.  This  valve  has  no  stuff- 
ing box,  and  it  will  be  seen  that  the  mechanism  is  arranged  on 
very  much  closer  centers  than  would  be  possible  if  the  stuffing 
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box  were  used.  A  nuich  smoother  pull  is  thus  secured,  and  this 
materially  reduces  the  effort  required  to  open  and  close  the  valve. 

The  inlet  critice  is  made  tapered  and  slightly  smaller  than  the 
opening  in  the  valve  face ;  that  is,  it  is  "choke  bored."  As  these 
openings  are  eccentric  and  very  close  together,  the  greater  part 
of  the  solid  matter  which  is  carried  out  with  the  blow-off  enters 
the  discharge  pipe  without  impinging  upon  the  valve  face  at  all. 
This  relieves  the  face  from  much  of  the  wear  it  would  other- 
wise have.  By  this  means  also  there  is  obtained  a  syphoning 
action  which  cleans  the  valve  at  each  operation.  The  valve  is 
simple,  compact,  very  strong  and  very  rarely  requires  repairs. 
A  large  experience  with  these  valves  shows  that  they  are  prac- 
tically self-grinding,  as  the  disk  revolves  when  being  operated. 
The  instructions  state  that  the  valves  should  be  operated  fre- 
quently, at  least  once  a  day,  as  this  tends  to  keep  them  in  good 
condition  and  is  beneficial  in  helping  to  clean  the  boiler. 

The  V/i  in.,  2  in.,  2>4  in.  and  3  in.  sizes  will  stand  150  lbs. 
hydrostatic  pressure,  and  each  valve  is  tested  with  250  lbs.  steam 
pressure  before  leaving  the  factory.  The  Central  of  Georgia 
has  used  the  Everlasting  valve  as  standard  for  three  or  four 
years.  All  engines  on  that  line  are  equipped  with  four  such 
valves,  as  the  water  in  that  region  requires  frequent  blowing 
off.  The  same  valve  is  used  throughout  the  engine  house  at 
Macon,  Ga.,  in  connection  with  the  hot  water  washing  system. 


and  is  found  very  satisfactory  for  this  purpose.  It  has  been 
used  for  some  time  with  good  results  by  the  Chesapeake  &  Ohio, 
and  all  the  new  locomotives  of  the  Chicago  &  \orth  Western 
are  equipped  with  it.  The  valve  is  made  by  the  Scully  Steel  & 
Iron  Company,  Chicago.  :-    '  !.    Xr;.    ■■-:':     '^:      -v.- 


LAYING  OUT  KEYWAYS  FOR  ECCENTRICS 


BY  CHARLES    MARKEL.       '■■■■ 

On  locomotives  fitted  with  the  Stephenson  valve  gear  the  work 
of  chipping  the  keyway  in  the  axle  after  the  valve  is  set  has 
always  been  one  of  so  great  difficulty  and  inconvenience  that  it 
has  stimulated  the  inventive  faculties  of  many  foremen  and 
machinists,  resulting  in  a  number  of  methods,  tools  and  ma- 
chines to  perform  the  operation  in  the  shortest  time  and  with 
the  least  labor.  On  the  Chic.igo  &  North  Western  at  the  Clin- 
ton, Iowa,  shops  a  method  is  in  use  which  permits  the  laying 
off  of  the  keyway  on  the  axle  before  the  wheels  are  under  the 
engine.  The  eccentrics  can  be  accurately  fitted  and  secured 
before  the  locomotive  is  wheeled,  and  if  the  work  i«  carefully 
done  there  will  be  no  need  for  changing  them  when  the  valves 
are  run  over,    ^.r'.:-:;  ;■;:.::   ,'■    ",v    i-.'>-':  .''.?''/■''■■-■'■■';■'•'    /A"' -'■'^.    -■. 

A  face  plate  or  a  large  piece  of  fin  or  sheet  iron  is  used  \vf 
the  valve  setter  on  which  he  draws  the  straight  line  A,  which 
represents  the  line  connecting  the  center  of  the  axle  an<l  the 
center  of  the  link  block  when  the  rocker  arm  is  in  a  vertical 
position.  On  this  horizontal  line  A  a  vertical  line  D  is 
erected.  From  the  intersection  of  these  two  lines,  which  is  to 
represent  the  center  of  the  axle,  the  circle  .V  is  <kscrilied  with 
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a    radius    equal    to    half    the    diameter    of    the    axle   at    the    point    ' 
where  the  eccentric  is  to  be  placed.     The  circle  C  is  then  drawn    .';% 
with   a   radius  equal  to  the  throw   of  the  eccentric.     Eroni   the  '  , 
center  point  Y  on  the  line  A,  the  distance  VZ,  equal  to  the  lap    ;•  [ 
plus  the  lead    (lead  is  subtracted   if  negative),  is  then   laid  off. ^.^  •'--' 
This   is   of   course   only   done   in   cases   where   the   rocker   arms 
are  of  equal  length.    If  they  are  of  different  lengths  this  distance 
is  proportioned  to  suit.     From  point  Z  the  perpendicular  line  &''■'■■_:' 
is  drawn.     From  the  point   Y  line  F  is  drawn  passing  through./-   ; 
the  intersection  of  the  line  /:  with  the  circle  C  (point  J/).    With  v.: 
.1/  as  a  center  and  a  radius  equal  to  that  of  the  eccentric,  circle    -- 
G  representing  the  outside   of  the  eccentric  is   described.     A  2 
ft.  square  is  then  laid  with  its  shorter  end  on  the  center  line  A 
and  the  other  leg  tangent  to  the  circle  6",     The  distance  from  the 
point  X  where  the  line  F  intersects  circleo  to  the  inner  edge  of 
the  square  is  measured.     Call  this  distance  a. 

The  eccentric  itself  is  next  laid  out.  using  a  piece  of  wood 
inserted  in  the  axle  fit  with  pieces  of  tin  on  which  to  accurately 
lay  out  the  centers  of  the  axle  and  the  eccentric.  When  this  is 
done  a  line  is  carefully  drawn  through  them  and  the  point  where 
this  line  intersects  the  circumference  is  prick-punched,  this  be- 
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1>"\\CT  tr.iii-Hiittc'l  I"!-  tlitTiTi'iu  in.Ti-«.nt,iL;t.>  nf  >li|).  Tin.'  sporil  ilms  yixin-  .1  ii.'>iiiM.'  ciiiw  .im!  pi-rmittiiiL;  tin-  u-o  nf  drills  <  m 
ot  tik-  LcU  •iinl  it-  U-iiri-'ii  uirr  kept  i-di-tam.  Imt  tlu'  Iimvm'  uJii>.-li  tin.'  t;m.;i->  liinc  Iumi  tui-ti-d  dT,  n-iinirint;  niily  that  a  tlat 
l«-v\ir-  tran-iiiitUMl  \v«.rc  varii'd.  and   tin.-  ci>riisp. nidiiii;  piiciiit-       lu'  ynunid  t-'  lit   tlu-  iiit;.rnal  ki\.      Tlicsi.'  sucUils  arc.  <•{  i-'Ursr. 


a,«f-  "i"  -lip  u<.rr  ri'Oi>r<lc'I  ti\   iho  -lip  iiutrr. 

I  aitk-  I  slu'W  -  the;  Ittsc  pwwcr  transinitlrd  h\  tlk'  \ari"U-  piii- 
K-\-  p«T  iiiili  nf  Iiflr  width  as  dlitaiiii'd  iroiu  ihr  t<-si-.  I  In,'  an- 
tlid-  -tatis,  li"Wi-\cr.  tiiat  this  taMi-  did  ii'  t  lake  int.i  e.  .ii-ider 
ali'  11  tlu-  \a-riali"ii-  iir  tlu-  are  >•{  ei>iiiaet.  wir  tlu'  Ljreater  -tress  >>c- 
easi'iied  ..11  llu-  tin  hi  side  <'t"  the  heh  In  the  imllex-  earrviii.y  the 
i)i'^dier  I<..-id-.  wliieli  lit'  e"Ur-e  wimiM  n  diiee  the  life  nf  tlie  helt. 
lie    iheref'ire    jirepared     I'aMe   J.    uhieii    ,u;i\e-    the    reiatixe    traii-- 
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\  drill  -■•eket.  .iiiVerint:  in  -<\eral  |ianiiMi1ar-  t'r<ini  .an;,  iv  .\\ 
'■n  the  market,  i-  -h-iwii  in  the  aoi'^'nipan;  inia  ill'i-tr-arinn.  I;  i- 
l>'r">i<)ed  u  irh  :i  Ii]i  ar'  Und  the  h  tt^ni  with  '..zr^'^sed  e\le-t-ii>n- 
-■  rraii,i;v'l  a-  i"  peruiil' t!)e  in-irti-'n  ■■{  a  i^e>  i^  r  re,irlil\  -ep.-i- 
r;.l;,rj   ne-ted   -■•eket-.      h  al-(i   I'l'nns  a   reiiil'i  iveenient   at   thi'  h.ise 


ui.ide  ii>  ei  ni'itni  t(^  tlu-  sl.mdard  Mor-i'  taper  and  will  ne-t  iii- 
-ide  ;in\  1. tiler  t>pe  d'  -oeket.  .and  will  .iIsm  iU  the  -|)indle  nl  any 
drill  pres-.  Ihe  "W  e.ir  |-'.\er"  si  eket.  as  it  is  e.dled.  i-  made  hy 
.^eull_\ -Jciies  \   l">pnipany.  C'hieat;<'.    111. 


SHAPHR   KNHI-:   SIPPORT 

A  siiii|M  rl  |i>r  a  >wi\e'inL;  knee  has  heen  desi.yiied  and  is  he- 
uvj.  .ajiplieil  t'l  1<)  in..  IS  in..  Jil  in.,  and  _'4  in.  shaiKT-.  hnilt  hy  the 
."st"ckhriiL'e  .M.ieliine  (.'imipany  "i  W'uree-ter.  .Mass.  I'his  snp- 
l-iri  i-  ii|'  the  .-anie  i;eiieral  l>pe  i)re\iini-l\  used  l.y  thi-  e^ni- 
]i.in_\  in  e'lnneeti'in  with  the  standard  type  <it  Imx  knee,  Imt  is 
;irran>;ed  t"  pi-rniii  t'Pe  re\  Kin.:;  ci  the  knee,  which  uperatiun 
is  oi 'litre  illed  l>y  a  w  rin  .and  uear  .ijier.ited  h_\  the  h.indle  sh^wii 
in  tile  ilUtstr.atii'ti.  \  i^r.idnaleil  di.d  reading;  in  decrees  is  prc- 
\i<K(l  nil  the  ifi'iit  in  ei'inieotinn  \\itli  thi-  knee  snjip'irt  and 
permits    ,m    aeenr.ite    -ettin.u;    l'"r    pl.ininv:    at    .any    .an.yle.      It    nne 


Ii  .'u  ;,i-t  •!    ■!i-t:i;  \e>'    I '.ni  K'>!- lii    l!ie    lull    .i-    i-.iiiip;ii'i  •!    tn  ilii-    I'ai  i-    ■■!'    llu' 
)-;'I-  \-  I  \p:i--r'i  .1- ■(■  p-.'Ui-r'i  j  i;,/.-,       Ti';'  I'np  i~    lUn  iiu'Inil   .1   in   llii-i'   t'lii'er-. 

.niittiiivi  .-.■ip.ieitii-s  mi"  tile  dilTerent  pulle\-  when  ha-id  i.n  e'tiisiant 
.ares  "I  e-^ntaet  and  eimstant  helt  ten-i^in-.  I  he~e  \  .ahu  s  d"  ni>t 
re;>res<n!  .aetn.d  "ii-ervatji-n-  I'n'm  tlu-  te-t-.  Inn  were  ealenl;ited  j 
\<\  ;neans  >  i"  Xayle's  forimila  nsini;  ;in  are  "i  ei'inaet  mi  IStl  dei;.. 
■.tvA  ;i  iiia.\iintinr  hell  teMsiuii  m"  J.sO  Ihs.  pi-r  .s,|.  in  ,,|'  er.-s 
se.'Ii"ll.  ■  -■  ■.■';■ 


•Wear   Ever"   Drill   Socket. 


wiiieii  ureatlv  iih-re.a-e-  tlie  -ireimth  and  lii'e  <<i  the  -i-eket.      These 

si'clv'et-    are    made    "t    spiei;;!     -ti  el.    heat    treateil.    h;irdened    and 

iir'<uiid.   and   .-ire   in   >'\h-   pie-e.       Ihe   sueket    h.i-   .i   tl;it    kev   in.-i<le 

iiitei^ral    with    the  socket   mh   the   iii-ide  and   ;i    -imil;ir   ke>w;i>    ..n       p;irtmeiit    ..f   the    Xew    Xealand   t:..\  eminent    is    repl.aeins.;    wondeii 

the  ..nl.>i<.K-.hiitIi  extending  aim.. St  the  entire  h-iiuih  "I"  the  -"cket.      telegraph    jiides   with    reinf.ircetl   eoiierete  puU-.s. 


Support    for   Swivelincj    Sh.Tper    Knee. 

-ide  "i  the  ktue  -h'.nld  al-..  In-  pr..\ided  with  a  tillin.ii  t^p  with 
,ur.idu;iti.  4I-.  the  -li.i|ii-r  will  hi-  -iiitid  f.ir  planinj;  ei  miin  unul 
aiiiiles  I  f  aii\    eliar.ieter. 

Ii  i-.  "I  e.  .nr-e.  nadil\  appari-nt  lii.it  with  tlie  pn-eiit  prae- 
liee  '•)  l.-na^e  sli;iper  e;ip.-ieit  \ .  a  knei-  support  is  iir;ietieally  iii- 
dispeiisahle.  ;md  wIiiK-  tlie\  are  ipiite  t;(-nerally  tilted  on  sta- 
lioiiar.\  knee-,  thi-  i-  oiu-  <<\  the  lirst.  if  not  the  lirsl,  example 
where  llu-  s;i:iu-  ;irran,uement  h.as  heen  lilU-il  wilh  ;i  -wiveliiis 
t\pe   ktu-e, 

i-lKiMHUtii'    (I'M  KiTK     lia.KC.KM-ii     I'l'iKs.    Tile    le!e,i,'r;iph    de- 
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EVERLASTING  BLOW-OFF  \  AL\  E 


TIk'  I-'vfrliistiiij;  iil>v\-..rt"  \,il\v-  i<  dr^ii^iiv  1  f' n'  tlii'  sivvircsi 
(••>ii<liti<iiis  of  l)l<i\v-itT  s«.T\ioo  nil  l(K'(i.r.ii!i\ (.s.  .inil  ililTcrs  trmii 
•  tilers  niiw  <iii  till'  niarki't  in  si-\i'ral  iiii|iMn.[m  partii-ulars.  I  lie 
liiiiKi"  )ir<.'sstn\-  is  tiu'  cinl\  imaiis  nsiil  ti  ktip  it  ti,L;lit.  and.  as 
tlu'  valw  disk  luvir  Ka.is  tliv  face  d'  tlic  vahi-.  Imt  is  tiLiTilIy 
|iri-.-^f<l  tliiviiii.  it  is  imjiMS^ililc  fir  >cali'  i  r  >c<liiiu-iit  tc.  ml 
iflwiin   tluiii   and   tiierrliy   i-aiisr   li-aka^i,    uliicli    is   the   0"niin(iiT 

deiiel    'if   lili\\-(.lY    \al\is        Xni'tlur   i: 1    point   in   this   \al\i'   is 

ilie  i-onsti'uoiii.n  of  the  case,  wlueh  is  made  in  lia1\t'>  and  liolted 
tiiiielhir.  This  is  more  expensiw  ti'.an  liie  snlid  case  nsed  in 
mo^t  "tiler  \at\es,  hm  th*.'  aeees-ihilii\  for  repairs  and  ins])cv- 
ti"n   attained   liy  tliis   feature  is  a   str'iiii:   point  of  merit. 

i!\  imlioltinH'  tlie  two  lioniiets  the  whole  unrkiiiti  meeliani-ii) 
■  f  the  valve  can  he  taken  out  witln'Ul  tlie  use  of  lian<l  tonls.  and 
du-  faces  may  \k-  ri'-surfaced  in  ten  or  I'lfti-eii  minutes  and  made 
as  yood  as  iiew.  I  lie  valve  face  i>  chilled  and  uroun<l.  and  the 
disk  is  made  of  the  \er\  liarde-t  nickel  hrnn/e.  '-;i\iim  a  remark- 
ahle  wi'arini.^  (pialit>  to  the-e  surfaces.  I  hi-  \aUe  has  no  stutt- 
inu  liox.  and  it  will  he  seen  thai  the  meciiani-m  is  arranged  on 
very   iiuicli  cl<iser  ceiUers  than   wotild  he  ix'ssilile   if  the  stHllhi;^ 


and    i-    I'mul    Miy    satisiact'  r\     f.  r    this    puriio>e.      It    iia-    ln-eii 
iTsc^l  for  some  linu'  with  j^'hmI  rc--iilts  iiy  t  lv<.   C  iu  sapcake  iN:  ('lii",. 
and   all   the   new    I'lcuni. lives  <'f  the   C'hion.uo  i{.-"\'>>rth   \\ Otern 
are  ecpiipiU'd   with   it.      I  he   va'vc  «>   inadc  h>  .  the   Scnlly   Si<-e4  \- 
Ir'iii  ("iiiiipaiiv.  C'liicaiio.  r  '  •      '    ■"    ■ 


LAVING  on  KE^  WA^S  FOR  ECCENTRICS 

in  CHARLIES    MAKkKI.. 

On  |oconioii\e>  lilted  wiili  Uie  Slejilu  iisoji-yalvt'  ucar  the  wirk 
el  vhii>iuii,t;  .the  kc\  \\  ■!>  in  the  a.yK'  aljer  the  vaKe  i»  -*  t  nas 
always  Jieeir  mie  <>f  so  uireat  diHunltv  and  "t^"tt\eirience  t'lat  it 
lias  slinVnlaterl  the  iiUcMtive  faculties  "i  iiK^try  f. .ivni<n  and. 
m;ichiiii,s.ts,  restiltiiii;  in  a  nuniber  •{  metli"d<,  toiil>  and  tiia-. 
chines  to  jieriy.ri'u  i1h-  ••iHrati"ii  in  tlie  -horitst  ijtm-  and  with 
the  le:i>l  lahor,  <  )n  the  lliicago  &  S;.>nh  W'e-teiii  al  the  (Hn- 
lon.  Iowa,  shops  a  nieth.id  i-  in  lise  which  7»eni.iit«  the  la\injr 
<'tT  "if  the  ki-yway  on  ihe  a\le  hefoW  iiV  vvl")eel>  a.re  uiiiUr  the 
eiii^iiK-.  ..J  Ik*  eccentrics  can  In-  acciii';tlej\  .tied  and  seviued 
Infore  the  loC'>motiw  is  ulieele<l.  aiid  if  lii'  w^rk  i>  careinMy 
•  {'►lie  there  will  he  n<>  need  fi  ^r  A-ljanu»n«-.t  him  when  tiie  \a1\e< 
are  run  over.  ^      .   ... 

A  face  plate  or  a  lari;c  piece  <>l  tin  or  slveet  ir-'H  is  iv-edV'V 
the  valve  setter  ••n  which  he  ilfaw-;.  the  -trai'^^lit- line  J,  which 
represents  iIk  line  ciinectiTii;  thi'  center  '.■!  vl.fe  axle  aii'l  th<- 
cetiter  of  the  link  l)li>ck  winn  the  rocker  ;trnl  if  in  a  vertical 
p.-itii'!i.  <  »n  thi-  h- iri/i  .iita!  line.'  .in  vertical  liiH-  ./'  is 
erected.  I'ri'iu  the  intersecti<iii  nj  iliese  tu'>  lines,  wliich  i>  i<» 
n present   ihe  center  ',f  the  a\1t*.  thy  chv-U-    v.  i>  <i<-~vrilM-l   with 


Everlasting    BIcw-oft     V'n've.  •'.    .     .    ? 

lio\  wire  used.  A  much  sir.o'  ilier  ]:ull  is  tiir.s  securei!.  and  this 
materi;dl\  rediic<.-s  the  et'lort  reqr.iri-il  to  open  ;uid  clo-e  \'.:v  va!\e. 
The  inlet  >  rii'ice  is  ma<!e  tapered  and  sli^htlx  -maii.  ■;  t.iian  the 
opuiint:  iti  ihe  \al\e  face:  that  is.  ii  is  "ch'ke  hort'd."  .\s  these 
oponinus  are  eccentric  and  \\r\  close  t  tietlur.  the  i^reater  part 
.if  tlu'  solid  matter  which  i-  carried  out  with  the  hl"\\ -otY  enters 
the  ilischarjie  pijit    withonl   impinuin,!.;   upiiu  the   \al\e   ii'.cc  at  all. 

This  relieves  the  face  fr'nn  much  "i  the  wear  it  would  other- 
wi.se  have.  Ily  this  niean-  also  tlieri'  i-  <  htained  a  svphotiiiii; 
actii  n  which  cleans  the  valve  at  each  i.peration.  The  valve  is 
simple,  ccimpact.  verv  -tri  ni.;  an<l  vir\  raielv  reipiires  rijiairs. 
.\  l.ii;-;e  exiR-rit-nce  with  lliise  valves  shciws  that  thev  are  |irac- 
ticallv    self-.urindinii.  as   the   disk    revolves    when   heiny   o|)erated. 

The  in-truclions  stale  that  the  valves  should  he  operate<l  fre- 
(pieiitlv.  at  Kasl  once  a  dav,  as  this  tt-iuls  In  keep  them  in  L;oiid 
condition  and  is  heneticial   in   helpini^  to  clean  the  hoilir. 

The  I'j  in..  2  in..  2' _.  in.  and  .^  in.  sizes  will  stand  1.^0  Ihs. 
hv<lrostatic  iiressiire.  and  each  valve  is  lestecl  with  J.^O  Ihs.  steain 
pre-sure  hefore  Kav  iiiu;  tlu-  faclorv.  The  C'tiitral  of  (leorijia 
has  iisid  tile  lAerlastini.;  valv<.'  as  standard  for  three  or  four 
vears.  .Ml  en.yines  on  that  line  ari-  ei|ui|)ped  with  four  such 
valves,  as  the  water  in  that  region  re(|uires  freipieiit  hhiwin.i;- 
ol'f.  The  same  valve  is  useil  throittihonl  the  eni;ine  house  at 
Macoii,   ( ia..    in    connection    with    the   hot    water    wasliiiiii    svsiein. 


^ 


Laying   Out    Keyways   for    Eccentrics. 


a  radiu-  equal  to  half  the  <lia:iieter  of  the  axle  at  the  point 
where  the  eccentric  i-  to  he  plaoei!.  Tile  circle  I  is  then  <lrawn 
Willi  a  radius  eipial  to  the  thn.w  of  the  eccentric.  IVoni  the 
center  iioiiit  )'  on  the  line  ./.  the  distance  )  Z.  I'ipial  to  the  lap 
I>lus  the  lead  ( leail  is  suliiracted  if  nei;ative).  is  then  laid  oit. 
This  is  of  course  otilv  iloiie  in  cases  where  the  rocker  arms 
are  of  i'(nial  Untitli.  If  tlie>  are  of  .litiVrent  leni;ths  ilii>  <li>iance 
is  proportioned  to  suit.  I  rom  point  /  the  perpj-ndicnlar  line  /i 
i-  drawn.  From  the  point  )'  line  /"  is  drawn  passiiiji  ihroujjU 
the  inter.section  of  the  line  /.  with  tire  cirxle  (  ( jioitu  .V/t.  With 
.1/  as  a  centir  ;ind  a  radius  ef|U.il  to  th.at  of  ihe  ecc<-ntric.  circle 
(/  riiiresentiii!.;  ilk'  outside  of  the  icceitiric  i>  ilescrihe<I.  .\  2 
it.  square  is  then  lai<l  with  its  shorter  end  >n  the  center  liiie  -f 
an«r  the  tither  le;^  l.tntiein  to  the  circle  (i.  Ihe  distance  froni  the 
point  A'  where  the  line  /  inttrsects  circle  (/  to  the  inner  etlt;e  "f 
the  Sd.uare   is  miasure<l.     Call   this   di-taiicc  tf.    ;,..':,. 

riu'  eccentric  itself  is  next  laid  out.  itsinR  a  piece  of  v\oiiil 
inserted  in  tlie  axle  lit  with  jiiecis  of  tin  on  which  t<i  accurately 
lay  out  the  centers  of  the  ;i\le  and  the  e<."i"ei«ric.  When  this  is 
•lone  a  line  is  carefully  drawn  throiijih  tlieni  an«]  the  point  where 
this   line    intersects   the   circumference    is    )irick-pimched.   this    he- 
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ing  point  A'.  J  lie  eccentric  is  tlien  placed  on  the  axle  and  a 
combination  square  with  a  spirit  level  is  set  with  its  rule  pro- 
jecting a  distance  equal  to  the  distance  a  plus  the  width  of  the 
plate  of  the  carpenter's  square  which  is  to  be  used.  A  car- 
penter's square  is  then  set  over  the  eccentric  and  the  com- 
bination square  is  adjusted  to  it,  as  is  shown  in  Fig.  3.  The 
wheels  and  axle  are  then  so  located  that  the  crank  pin  is  plumb 
and  the  eccentric  is  moved  on  the  axle  until  the  point  X  co- 
incides with  the  end  of  the  combination  square  when  every- 
thing is  level.  The  eccentric  is  then  clamped  and  the  keyway 
laid  out  or  the  amount  of  ofF-set  determined.  Experience  has 
shown  that  where  this  mctiiod  is  carefully  carried  through  there 
will  be  no  need  of  changing  the  eccentric  after  the  wheels  are 
under  the  locomotive  and  the  valves  will  properly  tram  so  far 
as  the  amount  of  lap  and  lead  is  concerned. 


clothing  caught  and  in  this  way  suffer  an  accident.    Fig.  2  shows 
the  gears  fully  encased.     A  door  is  placed  on  the  end  so  that 


ACCIDENT  PREVENTION 


The  American  Museum  of  Safety  recently  awarded  the  Penn- 
sylvania Railroad  a  medal  for  being  the  industrial  company  that 
did  the  most  for  the  protection  of  the  lives  and  limbs  of  its 
workmen  by  means  of  safety  devices  for  dangerous  machines  and 
processes,  as  was  mentioned  in  the  February  issue  of  the 
American    Engineer.      This    road,    during    the    past    year,    has 
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Fig.  1 — Exposed  Lathe  Gears  Liable  to  Cause  an  AcciJent. 

reduced  the  accidents  in  its  shops  from  8.7  per  1,000  employees 
in  a  month  to  3.5  per  1,000.  These  accidents  include  everything 
from  a  scratched  linger  to  a  fractured  skull. 

"•■  That  many  of  the  accidents  were  unnecessary  and  due  to  shear 
carelessness  was  the  belief  of  the  Pennsylvania  officials  and  in 
November,  1910,  a  vigorous  campaign  of  education  was  begun 
among  the  employees.  At  that  time  experts  were  employed  to 
show  the  company  just  how  and  what  safety  devices  should  be 
installed  and  the  benefits  derived  from  this  work  were  so  marked 
that  frcfjuent  inspections  have  become  the  policy.  The  accom- 
panying illustrations  show  some  of  the  devices  installed.  Fig.  1 
shows  the  unprotected  gear  wheels,  at  the  end  of  a  lathe.  An 
employee   passing   by   the   running   gears   is   liable   to    have   his 


Fig.  2^Lathe  Feed   Gears   Enciosed    Insuring   Absolute   Protection. 

the  gears  may  be   readily  changed.     Fig.  3  shows  other  safety 
devices  as  applied  to  the  driving  belts  of  a  radial  drill  and  the 


Fig.  3 — Safety  Appliances  Applied  to  a   Drill   Press  and  Slotter. 
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driving  gear  of  a  large  slotting  machine,  the  belts  being  enclosed 
within  a  pipe  railing  and  the  gears  being  sufficiently  covered  by 
a  sheet  iron  case.  The  following  table  shows  the  decrease  in 
accidents  throughout  the  year  1911:         %1-y-^'^::^  ^: -;;;.> '^vv// 


•-.,-.;..,■.    ..    '.         Number   ■ 
Month.    -     '      '"       ,'■■;•        of  shop 
1911 —  *,  employees. 

January    .;..,...     34,127 

,    V     February    34,171 

•v    March    32,899 

April    31,380    • 

■  /      Mfay    34,694 


34,601 
31,641    -; 
32,512   . 
32,932  . 
33,462 


Killed. 

4 
..     7 

■:■■.♦; . 
V   it:-'- 

:.  -.  •     •: 
2 


Serious  injuries 

per  1,000 

employees. 

8.7 

3.5 


►  -.     June    

;.     July    

•  !,     August   

.".     September    

■  ;        October    

November    33|997 

These  results  are  said  to  have  been  accomplished  on  a  most 
economical  basis.  The  reports  resulting  from  inspections  con- 
tained in  all  3,126  recommendations  covering  improvements  or 
changes  in  3,737  tools  or  machines,  at  an  estimated  cost  of 
$35,000,  or  an  average  of  $530  for  each  shop.  At  one  shop  for 
which  238  recommendations  were  made,  157  covered  improve- 
ments made  with  practically  no  cost. 

Shopmen  themselves  have  the  most  at  stake  in  the  accidents 
and  the  organization  of  a  shop  safety  committee  of  the  rank  and 
file  has  proved  invaluable.  As  the  road  reports :  "The  preven- 
tion of  industrial  accidents  depends  largely  on  the  care  exercised 
by  the  individual  workman.  By  serving  on  the  safety  committees 
they  become  interested  in  precautions  and  will  instinctively 
avoid  many  of  the  common  and  preventable  dangers."  Inquiry 
develops  that  even  laborers  serve  on  these  committees  of 
protection.  .!...       ''v:~  ,^;^'^   .': ''^;.  .•: 

A  terminal  division  committee  is  composed  of  a  locomotive 
inspector,  a  brakeman,  baggage  porter,  track  foreman,  yard  fore- 
man, usher,  and  relief  assistant  trainmaster.  A  road  and  yard 
committee  is  composed  of  a  passenger  engineman,  freight  con- 


ductor, inspector  of  car  repairs,  telegraph  operator  and  a  laborer. 
These  are  standing  committees,  the  members  of  which  are 
changed  from  time  to  time.  The  recommendations  which  they 
make  are  simple  and  cover  a  wide  range  of  subjects.  -': 

There  are  now  33  committees,  including  148  men,  on  the  vari- 
ous divisions.  The  committees  report  monthly  to  the  super- 
intendent, who  forwards  the  report  to  the  general  superintendent, 
who,  in  turn,  reports  to  the  general  manager  every  three  months. 


CHRISTY    STEEL    BOX    CAR    DOOR 


The  Christy  box  car  door,  illustrated  herewith,  is  a  combined 
side  door  and  grain  door,  is  made  entirely  of  steel  and  is  fixed 
permanently  to  the  car.  It  is  a  wide  departure  from  ordinary 
practice  used  heretofore.  The  fixed  grain  doors  w^hich  were 
formerly  used  were  so  expensive  for  maintenance  that  they  were 
gradually  abandoned  and  temporary  doors  substituted.  Tem- 
porary doors  are  stolen  and  destroyed  in  such  large  numbers  that 
the  expense  for  them  has  also  become  a  large  item  in  the  freight 
car  repair  account.  The  ordinary  side  door,  when  made  of  wood 
and  with  ordinary  fixtures,  has  many  defects ;  it  frequently  gets 
out  of  order  and  also  causes  a  large  expense  for  maintenance. 

For  these  reasons,  the  permanent  improved  steel  door  here  il- 
lustrated will  be  regarded  with  unusual  interest.  It  has  been 
used  in  regular  service  on  the  Rock  Island  for  nearly  two  years. 
Sample  doors  have  also  been  used  experimentally  on  the  Chicago 
&  North  Western  and  the  Lake  Shore  &  Michigan  Southern,  and 
fifty  cars  now  building  at  Pullman  for  the  Michigan  Central  will 
lie  equipped  with  it. 

The  door  slides  on  the  inside  of  the  car  and  thus  avoids  thi 
danger  to  passenger  trains  which  sometimes  occurs  when  the 
outside  doors  hang  loose.     It  is  well  protected  and  is  not  liable 
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iiii;  i>"Jiit  A.  Ihr  i'ii\  iili  u'  i^  llicn  pl.n'iil  "ii  ilu-  ;i\K-  .111. 1  ;i 
r<'ui)iiti;ttii'n  ><|ii.iri'  wilh  ;i  -.]>ii  it  livcl  i^  --vi  with  11-  luK-  iH" 
ioilitiv:  a  ili>t.inrc  ii|ii.il  t"  tlic  ili>l.iiui-  ,1  plii^  \\\<  widlli  "f  tlu- 
|>l;tlr  "t  itic  iMri'iiili  r'>  ^i|ti.in'  wliiili  i-  !••  In-  iisnl.  \  imi- 
|>iiiU'i'>  -.iiiiaiA-  w  tluii  >i-t  ''vii  llif  v»\rniii»-  ami  tlir  iniii- 
l'inaJio»  siiuaiv  i>.  atliiwiol  |..  u.  a--  i-<  >li"\\ii  in  I-Il;.  ,\  I  lu- 
\\  !itv!~  ati<l  a\K-  ati'  ilicu  >i'  I.hmi>-.1  ilm  ilu-  iiaiiU  pin  i>  piiimli 
;iiiil  ihr  iTi'iiiirii-  i~  ni>'\i-il  ..11  liu-  ,i\lf  miiil  tlio  |i.>iMt  A  C"^ 
iiiiMiIi'S  with  ihi-  (Mill  iif  lllf  >■•  iiiiliiiialii '11  ^iillarc  wlu-il  cm'I'v 
thine  i^  iv\rl  I  !k-  ii't'rntrii-  i-  tiuii  ilaiitiuil  ami  tlio  Ucx  way 
1ai<l  "lit  ■T  tlU'  am. 'lint  i<\  "U  -^kX  >litiiiniiUMl.  T  vporii'iui'  lias 
>;iMWti  tliat  u  lu'iT  litis  iiu-.tlii'il  i^^  laii  i'ull\  rarru'cl  tlir.niiili  thi'if 
will  In.  Ill'  iK'fil  "I  riiaiiiii.iiL;  llii'  io*>iuri>'  aitcr  tlic  wIu-iN  arc 
i;iiiKt  thi-  liH-'MMplix  I-  aii<l  tlu-  \al\i-.  will  iir"|>ril\  nam  s"  tai" 
.i>  ihi-  ami'unt  !'l'  tap  aii.l  li'.ul  i>  I'Hiiiriu'il 

ACCIDI-M    rKI-\i:MI()\ 

Tiio  Aiiii-iuaii  Miisriim  I'f  Sai'ctv  riiTiitI\-  awariUil  tin-  IV-iiii- 
■hyUaiiia  Kailr'MiJ  a  niola!  ("T  luiiiu  the  iii'hi^triai  »"iiipaiiy  tli.il 
ilii!  till  tii'.st  l"f  ihf  pr.'iciiii'ii  "{  tlii-  li\i's  aiiij  limlis  ..t"  its 
\\<>rkitU'n  l>y  :ho;his  oI  Nati'ly  (li'\iiT>  i''f  ijaii'^i  r"iis  inai"liiiii'>  aiul 
I>r'K-i'>sv>.  as  \\a>  iiunti.'iui!  in  tlu-  I  il>iiiar\  i>MU'  "i  ilio 
.f  ;."■•' ;,■,,'.'•     l'r^:r,\'i         V\u-     •■.>:i'i.     'itiriii'^     tlir     pa^t     \car.     iias 


rli'lliiiii:  iMUi:lil  ami  in  ilii>  way  sniVir  ,ni  aiviiiriil      \\\i.  2  shows 
till-   steals    iull>    i-iua-ril        \    iI'ht    i>    |ihur<l    "ii    tlu-    rml    S"    tliat 


F;g. 


-Exposed    Lathe    Gears    Li.iljle   to   Cause   an    Acciilt-nt. 


ri.ihui'1  the  at'ci'lviits  ill  ■i.t'i  slr"ii*  fr"m  .'^.7  jn-r  I.IHIC)  cmpl.'Wis 
111  a  ni"mh  t--  ,>.5.  pi-r  IJHH).  rivi-si-  acciiii-nts  iiuhiilc  i\  (.■rvthin'j 
fr''it)  a '.■'iTiitdu'il  i'ljiuor  t"  '■.  i'rai-tviri'<l  >kull 

.  Ti  'it  nl;tii\'."i.thf  aiviiKiit-  win-  iiiiiu-i.-issavy  aiiii  i'ww  t"  sluar 
cari 'i's-nt;s«  wa^  the  l>cIioi  "i  the  Pi-iiii>_\  ]\aiiia  t'tticials  an<i  111 
X"\cnil><.T.  i''lO.  a  ■\i:^iir"U<'  v-amiiatun  "i'  i'tlni-aii"ii  was  lii"^nn 
ani' 'iii;  tlu'  i.-inp!'>efs  \l  that  t'nu-  r\prris  wtic  i-mpl"MiI  t" 
sh/'W  iiv  «.". iinpaiiy  jiist  h'^w  aii'l  what  s;iii-iy  (li\ii'cs  -h''nlil  in.- 
insta!:i'i  mipI  ihc  h-tii'SUs  (k-ui'ii  ir"ni  this  wrk  w  itc  s"  niarkid 
that  ii\-M:iiiiit  inspii'liiiiis  haw  hi-O'itu-  the  i«'lii\\.  'ihi'  ai\-"m- 
paii\  inv;  .i'histrati"iis,  sh'iU  si>nH-  "f  the  iK-\i'.-es  in>tallcil.  I'i;^.  1 
sll"V\s  :tlio.tiiip!v-.tci-tt'il  yvii*  ^\Hei-is.  at  tlie  eii'l  "t  a  lathe.  \ii 
ciKpI' y*v    pas-jiiii    'ly    ihv .  rntuiiiiui    years    j,    ]i;il.Ii    f'    ha\i.     his 


Fig.    2 — Lathe    Feed    Ge.-.rs    Enclosed    Insuring    Absolute    Protection. 

the   .years    may    hi'    reaihl\    ehan.yeil.      liy     ,1   siinws    .>lliir    salet\ 
ile\ieis  as  ai>plii'<l   t"  tlk'  ilrixiiii;   lulls  "\   a   raiiial   ilriil  ami  tlu- 


Fig.    3 — Safety   Appliances   Applied    to   n    Drill    Press  and   Slottei 
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, hiving  gear  of  a  large  .slnttiiig  macliim-,  tlie  lirlls  liciii;4  ciicluscil 
aitliin  a  pipe  railing  and  the  gears  l»eing  suHicienily  c<ivcre<l  In 
I  ^heet  iron  case.  Tlie  follow  ini;  tahie  shows  the  decrease  in 
accidents  tliroughunt  the  ye.ir  I*'ll  :  .       ■ 
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These  resnlls  are  ^aid  to  have  lii-en  .'icconiplished  on  a  ino>,t 
economical  hasis.  The  reports  risnlting  from  insi)ections  con- 
tained in  all  3,I2()  reconinKiidations  covering  ini]»roveinents  or 
changes  in  3,737  tools  or  machines,  at  an  estimated  cost  of 
.>3.^.(XX),  (,)r  an  average  of  $5.K)  for  each  slioji.  .\t  one  ^hop  for 
which  238  recomnicmiations  were  made,  157  covered  imjirove- 
nients  ma<le  with  practically  no  cost. 

.'Shopmen  themselves  have  the  mtjst  at  staUe  in  the  .iccicknt> 
.ind  the  organization  of  a  shop  s;ifety  eoinniittt'e  of  the  r.ank  .and 
lile  has  i)roved  invalnalile.  .\s  the  road  rei)orts  :  '  The  i)re\en- 
tioii  of  industrial  accidents  depemls  Largely  on  the  care  exercised 
liv  tlie  indi\idnal  wc)rkm;in.  I'.y  serving  on  the  safety  committets 
liiex  hecome  interested  in  precautions  and  will  instin-.tiv  el\ 
avoid  many  of  the  common  and  ]>reventahle  dangers."  linpiiry 
develops  that  evcu  laborers  serve  on  these  connnittees  of 
protection.  i  - 

.\  termin.d  division  eonnnittee  is  conijlrsed  of  a  loconioti\<- 
inspector,  a  hrakein.in,  liaggage  p'irter,  track  foreman,  yard  fore- 
ni.in.  nsher,  .and  relief  assist.mt  trainm.ister.  .\  ro.id  .and  yard 
ci'ininittee   is   coniposed   of   a    passenger   eni;iniiii.in.    frei>^ht    coii- 


dnctm.  iii>pector  of  c.ir  rtpairs,  telegraph  <>|»erat<ir  uikI  a  lalwjrcr. 
I  lie^e  .in.' I  >t.inding  commiitees,  the  members  of  wliicli  arc 
ch.Mnized  irom  time  to  time.  The  recommendations  wliich  thoy 
m.ike  .in-  simple  ami  cover  ;i  wide  range  of  subjects. 

Mil  r<  .tre  ni'W  33  eiiiiimiiiee^.  i\iehiding  14S  men,  on  the  van- 
oiis  divisions.  I  he  committees  report  monthly  l<i  the  super- 
inten<leni,  wiio  forwards  the  report  to  the  general  >nperint<ndent, 
who,  in  turn,  report.s  to  the  t;enir;il  m.an.ager  every  tliree  months. 


cifkisT^    s]i-:i-:l   box   c:\i<    dook 

The  t'brisly  box  car  do.tr,  illnstrated  beretvith.  is  a'combined 
side  'I'lor  and  grain  door,  is  m.ide  entirely 'of  steel  aixl  is  fixed 
perni.ineiitlv  t"  the  err.  It  is  ,»wj<Ie  departtjre  from  ordinary 
practice  ns«d  lieretof.  .n-.  The  fi.\ed  gr.ihi  doors  wliicli  were 
fonnerlv  nsed  w/re  s,  i  e\pen~i\»  ftir  niaintenance  that  they  were 
:.ir.idnall.\  al>an<lone«l  and  teinporarv  d<Mir.s  sijbslitnte"!.  I  em- 
por,ir>  doors  are  stolen  ;nid  <]e-ir>i\td  in  sneb  large  nnm1>crs  that 
the  e\i)en~e  lor  them  h.is  ;ds<i  become  ;i  large  item  in  the  freight 
car  rep.iir  ;iccoUnt.  I  i)e  onlin.iry  side  door,  when  ntaile  of  wo(>tl 
.•nifl  witii  orilinarv  lixtnies.  h.is  ni.niy  defeols;  it  frerpiently  gets 
out  of  order  and  also  c.iiisrs  .i  large  expensi'  for  mainienancc. 

l'"or  tliese  reasons,  tlu  !«.rm.invnt.  imjtroved  steel  door  here  il- 
lusirated  will  be  reg;irde<I  "with  inni*ual  interest,  ft  has  been 
nsefl  in  regular  sirvice  yw  ilie  KOck  Island  for  nearl\  two  yeiirs. 
."^.iniple  doors  h.ive  aK..  been  use<l  experinuntally  >'it  the  Chicago 
\  .\orth  Western  and  tlie  Lake  .^bore  \'  .\litbigaJt  .Southern,  and 
fifty  cirs  now  Imildin.i;  .it  ruUni.ni  f^if,  the  .Vlieliigarr  (."cntral  will 
lie  efplijiped  with  it.  ■  .     .  ' 

The  do.  ,r  .slides  on  ibe  inside  of  tlir  car  :i|irdtlin-s  avoids  the 
<l;m.!4xr  to  passenger  ir.iins  wiiicb  sometimes  occiirs  when  the 
outside  d.'ors  Jiang  biose.     It   is  well  i>rotecleil  and  is  not  liable 
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to  l)c  injured  by  outside  forces.  The  fixtures  are  so  substantial 
and  well  arranged  that  they  do  not  permit  of  pilfering,  and  the 
door  is  so  tight  that  there  is  no  loss  from  leakage  of  grain  or 
damage  from  driving  rain.  It  also  has  advantages  in  loading  and 
unloading.  A  full  car  of  grain  can  be  completely  unloaded  and 
swept  out  in  28  minutes  from  the  time  the  car  is  delivered  at 
the  elevator,  while  it  often  takes  this  long  to  open  the  doors  and 
get  the  shovels  read\'  for  unloading. 

The  main  door  is  made  of  No.  16  steel  plate  reinforced  by 
angle  irons  of  different  sections  and  weights,  as  indicated  on 
the  drawing.  In  order  to  render  the  door  satisfactory  for  the 
shipping  of  grain,  coal  or  similar  freight,  it  has  two  separate 
doors  or  ports,  60  in.  wide,  provided  with  sim])le  and  secure 
fastenings,  permitting  their  easy  and  rapid  operation.  I'he  upper 
door  is  24  in.  higli  and  is  hinged  at  its  lower  margin  5  in.  above 
the  grain  line,  and  is  large  enough  to  admit  the  spouts  used  in 
loading  grain  and  coal.  The  lower  door,  16;4  in.  wide,  is  liinged 
at  its  upper  border  and  when  opened  permits  the  free  disciiarge 
through  it  of  all  such  freight  as  grain,  coal,  etc.,  without  opening 
the  main  door.  This  lower  door  is  likewise  planned  with  special 
reference  to  the  use  of  such  power  scoops  or  scrapers  as  are  in 
general  use  at  elevatcrs  and  elsewhere  for  unloading  grain,  coal 
and  similar  substances  from  cars.  When  tlie  smaller  doors  or 
ports  are  closed  and  fastened  the  main  door,  of  course,  acts  as 
a  rigid  whole, 
y    For  freight  which  has  to  be  passed  through  the  main  doorway. 


AK:- 


Outside  View  of  Clirlsty   Door  Closed. 

guards  are  provided  to  prevent  packages  from  getting  behind  the 
door  and  thus  preventing  it  from  being  opened.  When  the  door 
is  closed  it  completes  the  side  wall  of  the  car.  making  that  part 
as  strong  as  the  other  side  walls,  and  all  kinds  of  freight  may 
be  loaded  against  it,  thus  making  available  the  entire  cubic  space 
of  the  car.  The  bo.x  car  side  doors  now  in  use  will  not  sustain 
any  pressure  from  within ;  therefore,  no  freight  of  anj-  kind  can 
be  loaded  against  them. 

The   photographic    illustrations    show   the   construction   of  the 
doors  clearly.     The  upper  one  operates   on   plain    strap  hinges 


which  extend  out  sufficiently  to  make  the  door  clear  the  ad- 
jacent angle  irons.  The  sides  are  made  tight  by  lapping  over 
the  half  round  molding  which  stiffens  the  side  of  the  main  door, 
and  the  top  is  made  tight  by  the  use  of  hinged  angle  irons,  which 
are  shown  in  section  at  B-B. 

The  lower  door  is  hinged  on  a  long  ^  in.  round  bar, 
which  is  offset  so  as  to  work  like  an  eccentric  and  throw  the 
door  out  and  make  it  clear  the  adjacent  angle  irons.  The  section 
at  A-A  shows  the  angle  iron  on  the  top  of  the  lower  door  under- 
lapping  an  adjacent  angle,  which  is  secured  to  the  stiffener  of  the 


Interior  View  of  Car  Showing  Christy  Door  Closed. 

main  door.  In  this  way  the  tcp  of  the  main  door  is  made  proof 
against  the  weather.  The  whole  (h^or  rolls  on  a  flocr  track  made 
of  )4  in.  square  iron,  and  passes  into  the  car  where  it  is  held 
in  a  pocket  protected  by  six  angle  irons.  .    ^;  '^ 

One  of  the  illustrations  shows  the  interior  of  the  car  with  the 
door  closed.  When  the  d(  or  is  closed  botii  top  and  bottom 
auxiliary  doors  are  fastened  and  sealed  by  a  vertical  rod  which 
extends  between  the  two  doors  and  passes  into  sockets  at  the 
top  and  bottom  of  the  door  frame.  A  detail  of  this  fixture  is 
shown  on  the  drawing.  The  other  attachments  which  are 
connected  with  the  sealing  of  the  car  are  now  being  developed 
and  can  be  better  understotKl  by  an  examination  of  the  door  with 
its  fixtures  in  operation.  This  improved  steel  door,  which  coin- 
bines  the  side  door  with  the  grain  door  in  permanent  form,  was 
invented  by  H.  A.  Christy,  1447  Marquette  building,  Chicago.    .  • 


Ozonized  Atr  for  SrBw.w  Ventilation. — The  Central  London 
Railway,  England,  which  has  for  the  pa.st  II  years  ventilated  the 
subway  on  the  exhaust  system,  has  recently  decided  to  install  a 
continual  influx  system  with  fresh  air  treated  with  ozone  to 
purify  and  improve  its  quality. 

U.  S.  Foreign  Co.m merge. — The  statement  of  exports  and  im- 
ports made  up  by  the  Department  of  Commerce  and  Labor  for 
the  month  of  February  shows  increases  over  February,  1911,  on 
both  sides.  The  value  of  imports  increased  from  $121,694,000  to 
$134,207,000;  exports  from  $173,304,000  to  $196,821,000. 


,.-■  v^: 


General  News  Section 


The  Western  Weighing  Association  has  issued  a  new  form 
of  triangular  card  which  is  to  be  placed  on  all  foreign  line  cars 
where  the  actual  light  weight  varies  500  lbs.  or  more  from  the 
stenciled  tare. 

All  of  the  Master  Car  Builders'  rules  of  interchange  went  into 
effect  on  May  1  without  exception  on  all  of  the  St.  Louis  terminal 
lines,  following  the  adoption  of  a  similar  practice  in  Chicago 
on  April  1.  ^.;.  .;     -^   ...;,...■,,./.;.■••.-:  •■■  ;•.  '    '.    -    ;■, 

A  special  train  of  mail  cars,  which  arrived  at  Oakland,  Cal., 
from  the  East  over  the  Southern  Pacific  on  April  5,  delivered 
350  tons  of  mail,  the  trains  for  several  days  having  been  detained 
by  floods  in  Nebraska  and  east  of  there.    •^.;--.-\^ 

The  lectures  on  First  Aid  to  the  Injured,  given  for  the  benefit 
of  the  employees  of  the  Pennsylvania  Railroad  during  the  past 
year,  numbered  270,  and  the  attendance  at  these  lectures  aggre- 
gated 9,180  employees.  Many  local  firemen  and  policemen  also 
attended  these  classes.        .,     .:■'■:■■/-::  '■:,.^.\  :.::....■:.!■..■  ..^  ■■',',-'..■■■,  : 

George  Sherwood  Hodgins,  who  has  been  a  frequent  con- 
tributor to  the  American  Engineer,  has  been  engaged  by  the 
commissioners  of  the  National  Transcontinental  Railway  of 
Canada  to  make  a  special  report  concerning  the  shops  and  equip- 
ment of  the  various  engine  houses,  terminal  shops,  etc..  on  that 
road. 

At  a  meeting  of  the  legislative  committee  of  the  four  principal 
railway  brotherhoods  at  San  Antonio,  Tex.,  on  April  11,  reso- 
lutions were  passed  protesting  against  the  policy  of  the  Mexican 
government  in  discriminating  against  American  railway  employees 
in  an  alleged  efTort  to  eliminate  them  from  the  service  of  the 
Mexican  railways  for  the  purpose  of  replacing  them  with  Mexi- 
cans. ....       .......     -..-...     ,•..-■•  -u   •:,    .      ■:■-.■:     .;..■:':.-.•■..,■     i 

The  stoppage  of  work  in  the  anthracite  coal  mines  was  fol- 
lowed by  the  laying  off  of  large  numbers  of  trainmen  on  the 
Philadelphia  &  Reading.  At  the  shops  of  the  Erie  at  Hornell, 
N.  Y.,  700  of  the  1,000  employees  were  laid  of?  because  of  the 
expected  diminution  of  the  volume  of  coal  traffic  on  the  com- 
pany's lines ;  and  a  similar  suspension  of  work  was  ordered  at 
the  shops  at  Salamanca,  N.  Y.,  and  Meadville,  Pa,  _s.  .;■-::  . 

■  In  an  article  by  Edward  B.  Phelps  in  the  American  Under- 
zvriter  it  is  stated  that  the  accidents  to  railway  employees  cost 
the  railways  1.24  per  cent,  of  tlieir  wages  during  the  years 
1908-1910.  Mr.  Phelps  states  further  that  a  good  fair  estimate 
of  the  cost  that  the  proposed  bill  before  the  U.  S.  Congress  for 
the  protection  of  interstate  railway  employees  would  inflict  on  the 
railway  companies  would  be  only  1.50  per  cent,  of  the  wages  paid. 

A  meeting  of  the  representatives  of  the  machinists',  black- 
smiths', carmen's,  boilermakers'  and  sheet  metal  workers'  organ- 
izations on  western  railways  was  held  recently  at  Kansas  City, 
Kan.,  for  the  purpose  of  organizing  a  federation  of  shop  em- 
ployees of  all  railways  west  of  the  Mississippi  river.  The 
movement  is  an  outgrowth  of  the  organization  of  federations  of 
the  employees  of  the  Illinois  Central  and  the  Harriman  lines, 
which  led  to  the  shop  strike  last  fall. 

The  twenty-third  annual  report  of  the  Relief  Department  of 
the  Chicago.  Burlington  &  Quincy,  for  the  year  ending  December 
31,  1911,  shows  an  expenditure  during  the  year  of  $621,165.34  in 
benefit  orders  to  employees  of  the  company.  This  was  more  than 
was  received  in  contributions  from  members,  and  tlje  company 
advanced  $38,262.76.  Since  the  establishment  of  the  fund  in  1889 
there  has  been  paid  in  benefit  orders  to  employees  on  account  of 
sickness  and  accidents  a  total  of  $8,240,184.67.  The  payments  by 
the  railway  company  have  amounted  to  $1,458,211. 


Anatole  Mallet,  Paris,  France ;  Dr.  Carl  Gustav  Patrick  Dc 
Laval,  Stockholm,  Sweden,  and  Dr.  Rudolf  Diesel,  Munich, 
Germany,  have  been  elected  to  honorary  membership  in  the 
American  Society  of  Mechanical  Engineers.  Anatole  Mallet  has 
been  engaged  in  developing  various  mechanical  problems  since 
1867,  among  which  are  steam  engines  with  double  expansion  and 
the  application  of  this  system  to  locomotives.  Dr.  De  Laval  in 
his  earlier  years  did  important  work  in  developing  processes  for 
the  manufacture  of  steel,  but  is  best  known  through  his  inven- 
tion of  the  centrifugal  cream  separator  and  other  apparatus  for 
the  use  of  dairies  and  the  De  Laval  steam  turbine.  Dr.  Diesel 
is  widely  known  as  the  inventor  of  the  Diesel  engine. 

B.  A.  Worthington,  receiver  of  the  Wheeling  &  Lake  Erie,  has 
established  safety  committees  similar  to  those  on  the  Chicago  & 
North  Western  and  other  roads.  A  central,  or  advisory,  com- 
mittee is  made  up  of  H.  T.  Douglas,  Jr..  chief  engineer,  chairman ; 
C.  C.  Needham,  tax  commissioner,  vice-chairman ;  J.  G.  Code, 
superintendent ;  C.  W.  Coe,  superintendent ;  J.  E.  O'Hearne, 
master  mechanic ;  C.  S.  Morse,  master  car  builder ;  J.  F.  Mar- 
shall, purchasing  agent  and  C.  H.  Holmes,  secretary  to  the  re- 
ceiver. Sub-committees  meet  every  month  and  draw  up  recom- 
mendations which  are  presented  to  the  central  committee. 
Employees  are  requested  to  report  any  dangerous  conditions  to 
their  superior  officers  or  to  any  member  of  the  sub-committees. 

The  simple  Mallet  locomotive  which  was  recently  built  for 
the  Pennsylvania  Railroad  by  the  .\merican  Locomotive  Com- 
pany, and  illustrated  in  the  March  issue  of  the  American  Engi- 
neer, page  150,  is  reported  to  have  made  a  splendid  record  run 
from  Altoona  to  the  mountain  top  on  Saturday,  March  30. 
A  train  of  1,125  tons  was  pushed  up  the  mountain  by  the  engine 
at  an  average  speed  of  ten  miles  an  hour.  The  total  train  re- 
sistance was  figured  at  1,898  tons,  and  the  two  H8  type  (con- 
solidation) engines  at  the  front  of  the  train  pulled  a  trifle  more 
than  700  tons.  The  Mallet  used  6.000  gal.  of  water  and  9,000 
lbs.  of  coal,  while  the  other  engines  used  4.500  gal.  of  water 
and  6,000  lbs.  of  coal.  The  mechanical  stoker  on  the  Mallet 
proved  to  be  90  per  cent,  efficient.         '.  T •.•••■'."  rv 

Two  hundred  and  fifty  delegates,  representing  the  Brotherhood 
of  Railway  Car  Men,  the  Brotherhood  of  Boilermakers  and 
Helpers,  the  Brotherhood  of  Blacksmiths,  the  International 
Association  of  Sheet  Metal  Workers,  and  other  shopmen's 
organizations,  at  a  meeting  at  Kansas  City  on  April  22,  or- 
ganized the  "Federation  of  Federations,"  to  represent  the 
shop  workmen  employed  on  47  lines  west  of  the  Mississippi 
river.  The  Federation  claims  300,000  members.  On  the  second 
day  of  their  meeting  they  prepared  and  sent  to  President  Taft 
a  telegram  notifying  him  that  they  had  decided  "to  extend  or  to 
make  preparation  to  extend"  to  all  the  railways  in  the  West  the 
strike  on  the  Harriman  Lines  and  the  Illinois  Central,  which 
they  started  last  jear,  "unless  a  settlement  of  an  honorable  char- 
acter can  be  secured."  They  claim  that  their  constituents  are 
determined  and  that  the  other  railways  are  assisting  the  Harri- 
man Lines ;  and  it  is  declared  that  boiler  explosions  are  be- 
coming more  frequent.  The  president  of  the  Federation  of  Fed- 
erations is  W.  O.  Horton,  of  St.  Louis;  vice-president.  G.  W. 
Pring,  Des  Moines ;  secretary,  John  Scott,  San  Francisco.  The 
first  of  the  eleven  names  signed  to  the  telegram  sent  to  President 
Taft  is  James  W.  Kline. 

The  Central  Safety  Committee  of  the  Chicago  &  North 
Western  reports  that  for  the  15  months  ending  .\pril  1.  1912, 
the  numl)er  of  passengers  killed  on  that  road,  as  compared  with 
the  preceding  period  of  15  months  (ending  December  31,  1910) 
fell  off  57  per  cent.     The  number  of  emplojnees  killed  fell  off 
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to  lie  in'iifi-il  1)\    I  iitsi<li-   i"\\i.--.       I  In.'   i'i.\inri>  an-   mi   >iili>ianiial  wliicli    I'Miixl    dut    >;iirrR-i«.'nil\    in    iiiaki-    tin-    i\'<"V    I'Kar    tlu'    ad 

aii'l   Will   arraiiiifil   tliat   titoy   >h'   iv 't   iK-rmit   <>{    jiil  l'<.Tinu.   and    llu-  jacinl    an^K-    iiMii^.      I  tu     ^i<li>    ::\\-    iiKuK'    tit;iU    I'v     laiipiiiu    "\vr 

<I<  Iff   i*   M'   tii>lu   that   tluTc   is   m,,   1m>s    I'ri'iii   li-akas^i'   "I    uraiii   m'  tin-  liall"  munil  nicddiiiii  uliicli  stitt\'ns  tlu'  >iile  '<i  the  main  door. 

<fa;ii;v,tri'  ii'i'in  driviiif;  rain.     It  al>"  ha>  ad\antai:i>  in  li>adint:  and  and  tlu'  l>>\)  \-  made  liijht  hy  the  usv  "i  liin,L;i<l  ani:le  iruns,  wiiich 

ifnli'adiiii;,     .\    full   ear  "l    urain   ^■:^\^   Ik-   ci 'in|iK-ii  ly   ind''ade<l   and  an    shown  in  seeti^n  at   />-/>', 

swept    I'ttt    inJS    miinites    fii.ni    the    tinn    the   var    i-    deli\ere<l    at  I  hi-     lower    door     is     Iiinu;cil     mi     a     lony     7^     in.     r'lund     liar, 

the  elevati>r.  uliile  it  often  takes  this  loiiy  to  o)Hn  ihe  door^  anil  whioli   is  offset   so   as   to   wurk    like  an   ei'eemric   and   tlimw   tin 

.i;et   tlu    sho\i]s   ready    for   mdoa.diiii;.  doi.r  niti  anil  maki.'  it  elear  tlie  adjacent  anyle  irons.      Tlu-  section 

,      I'lie  main    d<'or    is    made    ••(    Xo.    jd    ^iid    jilalr    reinforced    h\  at  . /-.  /  shows  the  aniLiU'  iron  on  the  toji  ■  f  the  lowi'r  door  mider- 


anyie  ir^in-  ot  ditferem  sections  and  weit;lits.  as  iinlicaled  on 
the  drawiu;^.  In  >  rder  to  nnder  tl;e  dior  satisfactory  for  tlu 
shipjiin^  of  yrain.  c<ial  or  xintilar  freiu:hi.  it  ha*  two  sv]iarate 
(Iimrs,  ufiiorts,  ()()  in.  wide.  ]i;-o\ided  with  simpk'  and  >eci're 
■fastrninvs.  perniittiny  lhi.ir  lasy  and  raidd  operaiioii.  Mk-  np]nr 
i!' or  is  i4  in.  hiuli  ami  i<  liinyed  at  its  lower  margin  5  in.  aho\e 
till-  liraiil  line.  a)>d  i>  lar^ie  eni>nuh  to  admit  ihe  sjionis  n^ed  in 
loadtni;  i^rain  and  c  al.  The  lower  do..r.  Id'  (  in.  wide.  i>  liini.;ed 
;it  its  itjipir  horder  autl  when  ojiened  perniii*  ihi-  free  d.i-ihari;e 
tlironiLdi  it  of  all  such  freii^ht  as  ^rain.  c  ;d.  e'c.  uiihont  tipenim: 
the  n'.atn  di  or.  Tlii,*  lower  d.'  r  is  likew  wr  p'amieil  wila  special 
reference  t'  tire,  p-v  of  siich  power  -co.ip^  ,.r  -i-raiiers  a-  are  in 
.i;etural  n-e.ai  ek-vati' rs  and  elseulure  for  nnloadinu;  .i;rain.  coal 
and  similar.  sii)i>t;!nces  froni.  ciVs.  Winn  tin.'  -in.dUr  do,.rs  .a- 
pci-rts. Mre,  c'I"Si"d  and  fa-ti-ned  the  main  door,  of  conr^i'.  act*  as 
a  riyid  uliole.  . 

I'or  ■  tTeicIn   wliivh'has  to  ]„■  nas*i-<l   itirouuh  ihe  uMir   do..r\\a\. 


iiiiini^  .in  .adiacent  ani^K'.  which  is  *ecnri.d  to  the  stiltener  of  tlu 


Interior  View  of  Car  Showing  Christy  Door  Closed. 

main  cloor.  In  this  wa\  the  {■  ]>  of  the  main  door  is  m.ide  ]irooi 
a.yainst  tin  we.allur.  I  he  whole  (\  i^r  rolls  on  a  llo,  r  track  made 
of  Sj  in.  sipiare  iron,  and  pa.sst-  into  the  cyr  where  it  is  held 
in  .1  pockvt  protected  li\    --iN  .anyle  irons.    .. 

(  hu-  of  the  illnstr.it'ons  shows  \]:c  int>'rior  .  f  the  car  with  the 
doi.r  closed.  When  tin-  il  or  is  closed  hoth  top  and  h  ttom 
an\iliar\  d.ior*  are  f.isteiud  and  -eak-d  Ii.\  a  vertical  rod  which 
extiiid-  lutwiiii  tlu'  tuo  doors  ,iiul  pa--ses  into  *oektts  at  tlu 
to])  an.]  hottoni  of  the  do(,r  fr;nne.  .\  detail  of  this  ii\ture  is 
shown  oil  the  drawini;.  llu'  other  alt.:clnnenl~  which  are 
coniucted  wiih  the  sealin.u  <  f  the  car  .are  m^w  lieinu  developed 
.and  can  In-  Iietter  understood  li>  .an  t'X.iinin.ilion  of  the  door  with 
its  tiNlinas  in  operation.  I  his  im|iro\iil  sliil  door,  which  com 
hiius'  the  -ide  door  with  llu'  ui';iin  do.  r  in  pi  rm.aneiit  Inrm.  was 
in\entiil   \>\     II.    A.   t'hrisi\,    1447    .Xlaripielie   Knildinu.   ("hicaiio. 

()/iiM/t:ii  \n<  roK  Sritw  \^  \  i-..\  rii  ation.  1  he  Central  London 
R.iilw.i.v.  I'.n.ulaiul.  which  has  for  the  p.i-t  11  .viars  \entil.ited  the 
snliw.ay  on  the  exhaust  s\stem.  has  recintly  decided  to  install  a 
continn;i|  inthix  s\slem  with  fresh  ,air  treated  with  ozotu'  to 
purifs    ,ind   inipro\e  its  (piality. 

I'.   Is.    l-iiKKUiN   C'liM  .\iKk(  K. —  I  lie  st.'itcnKMTt  "f  ex])orts  and   lui- 

.inv    pressure    fnan   within;   therefore,  u- >   freight  of  an>    kind  can       ports   made   tip  h\    the    Department   of  Coinnu'rce   and    l.ahor    for 

he  loaded  aifainst  them.  the  month  of  l"ehni.ir>    shows  increases  over   l"ehniary.   l''ll.  on 

Ihe    jiliop  '.graphic    dhistr.uion-    show     the    cotistnu-tion    of    the       hoth  sides.     The  value  ot   imjiorts  iiureased   from  S1J1.6'M.0(K)  to 

doors    cle.irl).       The    U).per    one    operate-    on    pl.ain    str.ap    hiiv.^es       $].34._'()7.fKX) :  exi.orts  Irotn  $17.^..^ri4.(XK)  to  SlO^.S.'l.fKK). 


Outside    View  of   Christy    Door   Closed. 

yuanN  .ire  jiroN  ided  \"  pre\i.nt  p.ackaues  from  yeltiu'.^  liehind  the 
do,,r  ,ind  thus  pre\entiny  il  from  heinii  opened.  When  llu-  door 
Is  i-l"«ed  il  coin]detes  tlu-  side  wall  i^f  the  car.  m;d<ini:  that  i).in 
.-.s  stn  lit;  as  the  other  siih^  w.alls.  .and  .ill  kinds  of  freii^ht  mav 
hi-  lo.aded  ai;ain-l  it.  thu-  m.ikiim  ;i\ailahle  tlu-  eiuire  cuhic  space 
of  the  car.      Ihe  ho\  car  -iile  door*  now    in  use  will  not   sustain 


General  News  Section 


I  lie  W  (.■stern  W  lii^liiiiji  Assuciatioii  lias  issued  a  new  torni 
uf  triangular  eard  wliich  is  t<.>  he  plaeed  on  all  foreign  line  ears 
ulure  tile  actual  lisaln  ueiiilit  varies  5(X)  11)S.  nr  nmre  tmin  the 
stenciled   tare. 

.\11  111'  ilu'  .Master  Car  Unilders"  rules  of  interelianjie  went  into 
effect  im  .\la\  1  uithout  exception  on  all  of  the  St.  I.nuis  terminal 
iine>.  folliiwinti  tlie  a<lo|ition  of  ;i  similar  practice  in  t'hica.yo 
on  .\|iri!   1.       ;      ,  ,     ;  ;.  ^  >-  „ 

.\  special  train  .if  niail  cars,  which  arrived  at  Oakland.  Cal.. 
from  the  I'.ast  over  tiie  Southern  Pacific  on  April  5.  delivere<l 
.?50  tons  of  mail,  the  trains  for  several  days  having  heen  detained 
by  Hoods  in  Xehra>ka  and  ea>t  of  there.  •  . 

The  lectures  <'U  i-"ir-t  Aid  t<'  the  lniure<l.  i;i\en  for  tile  benefit 
of  the  empIo\  ees  <>f  the  l'enn>yl\  ania  Railroad  durinj.;  the  i)ast 
year,  numbered  270.  and  the  attendance  at  these  lectures  aggre- 
gated 9,1<*<0  em])lo\ees.  .Man\  local  rinnien  and  i)oHcenKMi  also 
attended  these  classes.  ■  '    r         .       v    ' 

Cleorge  Sherwood  Hodgins.  who  has  been  a  frerpient  con- 
tributor til  tlie  .  Iiiicriciin  /iii,^iiu'ci\  ba>  been  engaged  by  the 
eominissioner>  of  the  National  Transcontinental  Railway  of 
Canada  to  make  a  >iiecial  rep.^rt  concerning  the  -li,,])<  ami  e(|uip- 
nieiit  "f  the  various  engine  houses,  terminal  shops,  etc..  on  that 
road. 

Ai  a  meeting  of  tile  legislative  committee  of  the  four  principal 
railvva\  brotherhoods  at  San  .\ntonio.  '{"ex..  on  .\pril  11,  reso- 
hilions  were  i>assc-(l  protesting  a.gainst  the  policy  of  the  Mexican 
government  in  <liscriininating  ;igaiiist  .\merican  r.'iilway  cmi)loyecs 
in  ;in  allegeil  effort  to  eliminate  them  from  the  service  of  the 
.Mexican  railw.iys  for  tlie  i)nr|)ose  of  replacing  them  with  .Mexi- 
cans. /  .;■.•-•.■ 

The  sto])page  of  wtirk  in  the  anthracite  coal  miius  w;is  fol- 
!o\vi(i  liy  the  laying  off  ,.i  large  intinbers  of  trainmen  on  the 
I'liiladelphia  it  Reading.  At  the  sliojis  of  the  l"rie  at  lloniell. 
.\.  v..  7(K)  of  tlie  l.fMK)  employics  were  laid  ott  because  of  the 
expected  diminution  of  tin.'  \oiume  of  coal  trattic  on  tile  coin 
pany's  lines:  and  a  sitnilar  suspension  of  work  was  ordered  at 
the   shojis   at    Salamanca,    X.    \'..   and    .Meadville.    Pa. 

Ill  an  articlt.-  by  l".d\\ar<l  I'..  I'iielps  in  tlie  .  I iiirrican  I'ndcr- 
writcr  it  is  stated  tliat  tile  accidents  to  railw.ix  emplowcs  cost, 
tile  raiiwavs  1.24  per  cent,  of  tiu'ir  wages  during  the  _\<-ars 
PW-l'^lO.  .Mr.  I'lieljis  stales  further  tliat  a  good  f.iir  estimate 
of  the  Cost  that  the  proposed  iiill  before  the  C  S.  Congress  for 
the  protection  of  inter-tate  railway  employees  would  inllict  on  the 
raihv.'iy  companies  would  i)i'  oid_\   1..H)  ])er  cent.  k^\  the  wages  paid. 

.\  nieetinu;  of  tiie  reiireseiitatives  of  tlie  m.achinist^'.  black- 
stnitiis'.  caniun's.  lioilermakers"  and  sheet  nietai  wdrkers'  i>rgan- 
i/atioiis  oil  western  railways  was  iuld  recently  at  Kansas  City, 
Kan.,  tor  tlie  llurllos^.  ,,t  i>rg;iiii/ing  ,i  federation  of  shop  ein- 
]>loyees  of  all  raiiwavs  west  of  the  Mississippi  ri\er.  i'he 
luovi'Uient  is  an  outgri-wth  of  tlie  organization  of  fedi'rations  of 
ilie  emi>Iovee<  of  the  Illinois  Ceiitr.il  .-ind  the  I  larriman  lines, 
wiiicli   led.    to   tile   silo])   strike   last    fall.  ,  ■, 

I  lie  tvveiitv-lliir<l  annual  report  of  tile  Relief  Department  of 
liie  Cliic.igo.  r.urliiii;toi)  \-  (Juiiicv.  for  the  _\ear  ending  Deceiiilter 
,^1.  l''n.  sliows  .111  exi)enditure  during  the  year  of  $()21.Uo..U  ill 
beiieril  I  rders  to  employees  d  the  couip.-ciiv.  This  was  more  than 
was  received  in  contributions  from  tuemliers.  .-md  tlie  company 
advanced  S.>S.2(>2.7').  Since  the  establishment  of  the  fund  in  ISS'l 
liiere  li.is  been  l>aid  in  iieiieiit  orders  to  emplovees  on  .iccouin  <'f 
sickness  an<l  .icciileiits  .i  total  of  $S.24().lS4.fi7.  The  pavnieiits  by 
the   r.-iilway   comp.my    have  amounted   to  $1,43.S.211. 


Anatolc  Mallet,  Paris.  l-"rance ;  Dr.  Carl  (itistav  Patrick  De 
Laval.  Stockholm,  Swe<lvn.  and  Dr.  Rudolf  Diesel.  Munich, 
Cienuany.  have  l)een  elected  to  honorary  iHeiril»crship  in  the 
.\merican  Society  of  .Mecii.inical  I'nginvers.  .\natole  Mallet  has 
been  engaged  in  develo]>ing  \arious  mechanical  problems  since 
\X(u.  among  vvliicli  are  ste.im  engines  with  <knilile  expansion  and 
the  application  of  this  system  to  locomotives.  Dr.  De  Laval  in 
his  earlier  vears  di<l  iinj>ort.tnt  work  in  lievcloping  i)rocossfs  for 
the  manufacture  of  steel,  but  is  best  known  through  his  inven- 
tion of  the  centrifugal. cream  separator  and  other  aj'paratus  for 
the  use  of  cl.airivs  an<l  the  1  )e  l.av.al  steam  turbine.  Dr.  Dicsel 
is   widely  known  as  the  inventor  of  the   Diesel  engine. 

P..  .A.  Woithington.  receiver  of  the  Wheeling  &  Lake  Erie,  h.is 
establislied  safety  commiitec<  similar  to  those  on  the  Cliicajni  & 
North  \\tstcrji  and  oilier  ro.ids.  .\  central.  *>r  advisory,  cotn- 
niittt'e  is  ni.i<le  up  of  11.  I  .  Douglas.  Jr..  chii  f  t-ngineer.  chairman; 
C.  C-  .\eedhani.  tax  commissioner,  vice-chairman:  J.  (i.  Code, 
suporinteiideiit :  C.  \\ ,  loe,  superintendent;  J.  K.  Q'Hearne. 
m.ister  mechanic:  C.  .S.  .Morsi-.  master  car  builder;  J.  1-.  Mar- 
shall, pnrchiising  agent  and  C.  II.  Ilohnes,  secretary  to  tiu-  re- 
ceiver. Sivb-conunittees  meet  every  nioiuh  and  draw  up  recoin- 
mendation.s  which  ;ire  presente<l  to  the  central  comtnittec. 
Rmployees  are  rupiested  to  report  any  daugerous  con<Htions  to 
their  superior  ofticers  or  to  any  member  of  the  sub-cnumittecs. 

I  he  simple  .Mallet  locomotive  vviiich  w.as  recently  built  for 
tiie  Peiinsvlvaiiia  R.iilroad  bv  the  .\mericaii  l.ocotuotivc  Com- 
pany, and  illustrated  in  tlie  March  issue  of  the  Aniciicon  I'.nni- 
ucCv.  page  L^O.  is  rejiorted  to  have  ui:n1e  a  splendid  recvrd  run 
iroiii  .Mtoon.i  to  the  mountain  top  on  S;itur<la_v .  .March  X). 
\  tr.iin  of  1.12.^  tolls  was  jiushed  up  tiie  mountain  bv  the  engine 
at  an  average  speed  of  ttii  iiiiKs  .m  hour.  The  total  train  re- 
sistance was  ligur<.<l  ;it  l.S'iS  tons,  and  the  two  Wi^-  tvpc  (con- 
solidation) engines  at  tile  fn  nt  of  the  train  pulle<l  a  trifle  more 
th.ni  7(K)  tons.  Tiie  .Mallet  use.l  6.(100  gal.  of  w.ater  and  'MlOO 
lbs.  of  coal,  while  tlie  other  eiigim-s  used  4,.^)  g;il.  of  water 
;tnd  (>.(XK)  lbs.  of  coal.  I'lie  mecliatiic.al  stoker  on  the  .Mallet 
pioveil  to  be  •)()  per  cent,   efticieiit.       -     -  .'  "   ' 

■  Two  Inmdred  aii<l  fifty  delegates,  representing  the  I'.roi  her  hood 
of  Railway  Car  .Men.  the  Proilu'rhoml  of  iloiKmiakers  and 
lleljiers.  the  P.rotlierhood  of  I'dack.smiths.  the  Internatioii.d 
Association  of  Sheet  Metal  Workers,  and  other  sliopmoii's 
organizations,  at  a  meeting  at  Kan.sas  City  on  April  12,  or- 
ganized the  ■"l-'ederatioii  of  I'ederati'ins."  to  npresent  the 
sho])  workmen  empli>yed  on  47  lines  west  of  the  Mississippi 
river,  the  I'ederation  claims  .MX).000  nu-mlK-rs.  ( >n  the  second 
day  of  their  meeting  the\  )>rep;ired  ;mil  si-m  to  rrisi.Knt  I'aft 
a  tek'gr.ani  notifying  him  that  tliev  h.id  decided  "to  exteiitl  or  to 
make  preparation  to  extend"  to  all  tiie  railways  in  the  West  the 
strike  on  the  1  l;irriiii.ni  Lines  and  the  lllin<  is  CvJitral.  which 
they  starte<l  last  year,  ■unless  a  settlenieni  of  .m  honoTabIc  char 
aeter  can  be  secure<l. "  1  lu'v  claim  that  their  constituents  arc 
deterniined  and  that  the  other  r.iihv.ivs  are  assisting  the  llarri- 
iii.'tn  Lines:  .and  it  i>  dvclared  th.it  boiler  iX)ilosions  .'iti-  be- 
coming more  frecpieiit.  Ihe  president  of  the  l"e<ler.ition  of  I'ed- 
erations  is  W'.  ( ).  I  lorton.  of  .<t.  Louis:  vice-president.  «i.  W. 
Pring.  1  )es  Moines:  sicret.irv.  lolm  Scott.  San  Lr.tncisco.  The 
tirst  of  the  eleven  names  signed  to  the  tcle.grani  sent  t<i  President 
Taft  is  James  W',  Kline. 

Tile  Central  Safely  Committee  of  the  Chicago  ^  N'orth 
W'estirn  reports  that  \<'\-  tlie  1.^  months  ending  .\pril  1.  1912. 
liie  nuiiiiier  of  itassengers  killi-(l  on  tii.at  roail,  .'is  c<nnpare«l  with 
the  preci-ding  jieriod  of  l.s  months  (ending  December  .^1.  PMOi 
fell    off   ,s7    jn-r    cent.       Ihe    mniil>cr   of   employees    killed    fell    ofT 
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23  per  cent.,  and  of  other  persons  11  per  cent.     Injuries   (not  secured  by  corrugated,  keystone,  or  equivalent  style  of  plate  or 

fatal)    also    showed    marked    diminutions.      Other  decreases  for  by    wire    fastening,    anchored    to    sub-floor."     The   bulletin   also 

these  two  periods  are  as  follows:  contains    specifications    covering    fixtures    in    mail   cars,   which 

P^""  Cent,  were   prepared   by  the   post   office  department  committee.     The 

1,790    '*"  trainmen  injured  .......................".'..!!!!'.!'.!!!!!  44.5  latter    includes    detailed    descriptions    of   the    distributing   tables 

ii5      ii     switchmen  killed 26.3  under   letter  cases,   letter   cases,   racks   for   sacks   and   pouches. 

132                 switchmen    injured    ; 16.S  ,..,.',                .      ,           •                                       ,                •         ,, 

1      "      stationmen  killed   25.0  paper  distributmg  tables  and  dumpmg  tray,  paper  boxes  m  all 

940      "      frac'km^f  ?n jured^ ....!!.. . .' .'  .* .' .' . ." ..'....'..'..'!'.' 42  7  '"^'^  cars,  small  cases  for  slips,  portable  bins  for  letter  packages, 

120      •'      bridgemen  injured  29.8  gage   for   registered   mail,   order   box,   hoppers,   lavatory,   water 

5                car    repairers    killed 71.4  f°                   .*,              ,        .'                     i-         .      i       ^             .•         •  i. 

13      "     car  repairers  injured 3.5  tanks,  wardrobe  and  mjrror,  wrecking  tools,  fire  extmguishers, 

2U      ;•      slT  and  engt"e  h'o°u"e' me;"iniured::::::: i:: i I. ! ! !  1  i ! !  l  n.2  ^^^  P^^^e  or  Steam  cooker,  cots.  Stools,  deodorants  and  disinfect- 

1      "      other  employees  killed 7.7  ants,  toilet  paper,  door  fixtures,  lighting,  rakes  for  paper  boxes, 

There  was  an  increase  of  7  trackmen  killed,  2  bridgemen  killed,  catcher  arms,  safety  bars,  cinder  guards,  safety  rods,  letter  drops 

and  13  other  employees  injured.       '    '•!       /  ;  :  '                                  ^i  and   movable   stanchions.     Both    the   specifications    for   the   con- 

_.        ,        •       ,  .                ,.    .      T.i-     •     ^         .  .                        .    '  struction  and  for  the  fixtures  have  been  referred  to  the  second 

The  educational  bureau  of  the  Illmois  Central  has  announced  •  ^     ^         ^        ^                  i   r                       i 

,                    ,      ,       ,            .              ,            ,            r  .  ■ ,           ■,    .  assistant  postmaster  general  for  appproval. 

the  company  s  plan  for  paymg  employees  for  useful  ideas.     It  is  "■••■-;:,•.  ■'  :-'-^  ■'■■' i.. 

a   combination    of   the    Pennsylvania    Railroad's    plan,    with    the  ■'.■•'■    r 

added  offer  to  recognize  and  pay  for  suggestions  that  are  in  use  .,•.  .    ,'  ■•    wijuTiMf-c     a  mo     r-r^M^/ciM-rioMc       '  "v.   :•■ 

I    ,     ,,      17    ,        ,        •     «^      1  .^u           .    •.    .            ^  ■  I- :.     . .  ■•.  miietincjS    and    conventions           . ."  V 

only  locally.  Lach  employee  is  offered  the  opportunity  to  present  -  .,  ■  -  ■ 
to  the  educational  bureau  for  consideration  any  idea  he  may  have 

thought  out  or  worked  out  for  promoting  the  interests  of  the  Raiin\iy  Storekeepers'  Association. — The  annual  convention  of 
company  in  any  manner.  Such  ideas  may  be  original  in  so  far  this  association  will  be  held  at  the  Hotel  Stattler,  Buffalo,  N.  Y., 
as  the  company  is  concerned,  may  be  adoptions  of  plans  that  have  May  20-22.  The  committees  will  report  on  the  following  sub- 
been  heard  of  or  that  may  be  in  effect  on  some  other  railway,  jects:  Recommended  Practices;  Piece  Work;  Scrap  Classifi- 
er may  be  descriptions  of  quick  and  economical  ways  and  means  cation;  Accounting;  Uniform  Grading  and  Inspection  of  Lum- 
of  doing  various  kinds  of  work,  which  have  been  put  into  prac-  ber;  Standard  Grain  Door;  Apprenticeship;  Stationery;  and 
tice  locally  and  which  have  proved  that  they  were  successful.  Standardization  of  Tinware.  J.  P.  Murphy,  secretary,  Box  C, 
The  bureau  calls  attention  to  the  wide  field  for  suggestions.     It  Collinwood,  Ohio. 

may  be  a  plan  some  foreman  has  for  reclaiming  scrap  material  ,   .         ..       .   d   -i           r-     i    ^           ..•          ti_                i 

■^       .  .            ,     .            ,         ,,,.                  ,,..  International  Railway  Fuel  Association. — The  annual  conven- 
or repairing  tools,  it  may  be  a  handy  device  some  shop  machinist  .•         c  ^u-              •  *•           n  u     u  u     4.  -.u     u  i.  i  ct.               ^-u- 
^    .    ^           .             ,                    ■'                   ,,,;,,  tion  of  this  association  will  be  held  at  the  Hotel  Sherman,  Chi- 
has  put  into  use,  it  may  be  a  system  some  yard  clerk  has  worked  >»       ^^  ^c      t-u                          -tt   ■     i   j     ^t.     r  ,% 

"  ,  ,  .  ,  ,  ,  ,  „•  cago.  May  22-25.  The  program  will  include  the  following  pa- 
out.  It  may  be  a  method  some  agent  or  conductor  has  for  handling  c^  j  j  t  ^-  t>  r  cu  .^  t-u  tt  c 
.  .  ,  .  ...  pers :  Standard  Locomotive  Performance  Sheet ;  The  Use  of 
passengers  or  freight  m  a  manner  to  win  praise  for  the  com-  a  ^i  ..  r  t  ^-  t-  i  t~>  r.-  r  t 
*^  *  ,  ...  .  ,  ,  ,  ■  ,  .  •,,  Anthracite  for  Locomotive  Fuel;  Drafting  of  Locomotives; 
pany.  1  he  advisory  board  of  the  educational  bureau  will  pass  on  „  at  ^u  j  r  tt-  •  t  ..■  t  ^-  r  t^  i  j 
,  .  ,  ,.  .  rr  ,  ^  ,  1  .  Proper  Method  of  Firing  Locomotives;  Inspection  of  Fuel  and 
and  judge  all  suggestions  offered.    Such  suggestions  as  are  deemed  •  ,               u     r\      wr    tt    \ii    r-         tt  •        -^       ^   th-     • 

■    . ,      ,          ,       .            .,.    ,                  ,                         •    •         ■  a   special  paper  bv  Dr.   W.   F.   M.   Goss,  University  of   Illinois, 

suitable   for  adoption    will   be  properlv   recommended   and   pre-  r>   u    c  u    *•         "       *         t      c  n      »      i.    ^  i.-        r-u- 

^                      ^ ,    ,  u.  B.  Sebastian,  secretary.  La  Salle  street  station,  Chicago, 

sented  to  the  management.     If  the  management  accepts  a   sug-  '                                                                   .  •;  • 

gestion  and  puts  it  into  effect,  the  advisory  board  will  then  de-  Air  Brake  Association. — The  annual  convention  of  this  asso- 

cide  on  a  fair  and  proper  recompense  to  be  made  to  the  employee,  ciation  will  take  place  May  7-10  at  the  Hotel  Jefferson,  Rich- 

T,.     c       •  1  /-         \.^           i.u    D  1  ..•          r  ID  -1         t^        *• niond,  Va.    The  subjects  to  be  discussed  are  as  follows:  Recent 

The  Special  Committee  on  the  Relations  of  Railway  Operation  ,           ,  r.     i      oi           ^-i      ^i       •       t^         -nr      •     i           t^    ^ 

^     T      •  1  .•       u       •        J  D   11  .^-     on         t  •   •           f  II            4.     c  I  ests  of  Brake  Shoes;  The  Cleaning  Date;  Westinghouse  P.  C. 

to  Legislation  has  issued  Bulletin  29,  containing  a  full  report  of  _     .              .      _       .     '                   ,    f      _         .                » .     tt 

^,            ,                         -ii.          u-  I                   ^  A      vu  4.U          t     «:  hquipment   in   Service;   Report  of  the   Committee  on  Air   Hose 

the  conference  committee,  which  co-operated  with  the  post  othce  t-  •,              •      i.t        it     .    t     r-    t-     •                t,.  ,      .      .    ,   x,- 

,        ^        ^  .      ,          ,  ^.            .,                  c     ..•         f        *     1         »  1  Failures;  the   New  York  L.   T.   Equipment;   Right- Angled   Pipe 

department  in  formulating  uniform  specincations  for  steel  postal  „.    .         ...t,,„.                        ,t                ^ 

T,,             ^   .          ^     ^     u            r          ..u         ••     1           •.:  rittings  in  Air  Brake  Service;  report  of  committee  on  Recom- 

cars.     The   most   important   change   from   the   original   specihca-  ,    ,    t,        .          ,,,,•,             t^    ^     t^     .                ^ 

■      J,,          ,.             I  I-     f  ..u          »•     I       1  mended    Practice;   the   Westinghouse    P.    C.    Equipment;   Ques- 
tions, was  increasing  the  section  moduli  of  the  vertical  end  mem-  ,     .                    ,-     •.,     ^t  .,•                           r-.    r- 
,        ,         oc^z-rr.             uonr.t^ifl                 i  tions   and   Answers.     F.   M.   Nelhs,   secretary,  53   State  street, 
bers  from  35  to  65.     Paragraph  29  referring  to  the  floor  was  also  •.'   '^^.        ,  ■"                          .: 

changed  to  read  as  follows:     "Sub-floor  of  postal  cars  to  be  of  ,      as  . 

iron  or  steel  plate,  upper  or  wearing  surface  to  be  of  matched  A/".  M.  and  M.  C.  B.  Conventions. — Following  its  usual  custom, 

wooden    flooring,   maple   or    rift-sawed   yellow   pine   or   fir,   laid  the  Pennsylvania  lines  will  provide  a  special  train,  to  be  known 

longitudinally ;  or  a  composition,  preference  being  in  the  order  as  the  Master  Car  Builders'  special,  for  the  accommodation  of 

named.     If  a  composition  is   used,  the   wearing  surface  between  delegates   to   the   conventions   of  the   American   Railway   Master 

the  doors  and  the  standing  surface  in  front  of  letter  tables  and  Mechanics'    Association,    the    Master    Car    Builders'    Association 

paper  racks  shall  be  of  wood,  cork  or  other  suitable  material,  and  the  Railway  Supply  Manufacturers'  Association,  to  be  held 

Proper  insulation,  including  air  space,  should  be  provided  between  at  Atlantic  City,  N.  J.,  June  12-19.     The  train  will  leave  Chicago 

upper  and   lower  courses.     Floor  strips   for  wood  upper  course  at  3  p.  m.,  Monday,  June  10,  and  will  arrive  at  Atlantic  City  at 

should   be   bolted   to    sub-floor.    Composition    flooring   may    be  2  p.   m.  on  the   following  day.    Summer  tourist  rates   will  be 

■•'''■■•-■:••'•■•;■;■•  '■:-'--:^^::S-<':^  ■-■'■::--^'-'-'.''-:'^-..-'    ■■■■-    RAILROAD  CLUB  MEETINGS   ''^■■^'-  '''■  ^'-^^^^^  ■[■/■:  :---^-:    ''^'''>^-  ^-''■'::  'r^-'  ::'■■.:'. 


Club. 


Canadian 

Central 

New  England. . . 

New  York 

Northern    

Pittsburgh    

Richmond   

S'tk'n  &  S.  West'n 

St.  Louis 

Western    


Next 

\fKETIXa, 


■    Title  of  Papei. 


May  13 
May  10 
May  13 
May  17 
May  24 
May  18 


Annual   Meeting  and   Election. 
Wireless   Train   Control 


.Automatic  Brake   Slack  Adjusters. 


V'audeville    Entertainment 


May  16  Cast  Steel  Tender  Frames. 
May  10  The  Local  Freight  .Xgent.  . 
May  21    -Annual  Meeting   


AuTHOt. 


Secretary. 


'  Tas.    Powell 

Frank  Wyatt  Prentice,  H.   D.   Vought.... 

'  Geo.   H.  Frazier . . 

W.    H.   Sauvage U.    1).   Vought... 

C.  L.  Kennedy . . . 

I  J.   B.   Anderson. . . 

F.  O.  Robinson. . . 


R.  O.  Wells. 


A.  T.   Merrill. 

B.  W.   Frauentbal 
Jos.  W,  Taylor 


Address. 


Room  13,  Windsor  Hotel,  Montreal. 

95  Liberty  St.,  New  York. 

10  Oliver  St.,  Boston.  Mass. 

95  Liberty  St.,  New  York. 

401   Superior  St.,  Duluth,  Minn. 

Union    Station.   Pittsburgh,   Pa. 

C.  &  O.  Ry.,  Richmond.  Va. 

218  Grant  Bldg..  Atlanta.  Ga. 

Union  Station,  St.  Louis,  Mo. 

390  Old  Colony  Bldg.,  Chicago,  111. 


ll  .f.s 


■.»  '^ 
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charged.  Accommodations  may  now  be  reserved  at  the  ticket 
office  at  242  South  Clark  street,  Chicago,  and  may  be  held  until 
June  3.        ■";':.•':'":;  '.'V';;::;, ;  ■•'■;.  ':■},/■)■:■:'■■  V-j'?':^-v-.'-^ •■''■> "-'w-^ '.•"',-    ■••,;■' 

•  Master  Boilermakers'  Association. — The  annual  convention  of 
this  association  will  take  place  at  the  Fort  Pitt  Hotel,  Pitts- 
burgh, May  14  to  17.  The  subjects  to  be  considered  are:  The 
Best  Method  of  Applying  and  Caring  for  Flues;  Steel  vs.  Iron 
Flues;  Best  Method  of  Staying  the  Front  Portion  of  Crown 
Sheet  on  Radial  Top  Boilers ;  Advantages  or  Disadvantages  of 
Fire  Brick  Arches  and  Arch  Tubes ;  Circulation  in  Marine  Re- 
turn Tubular  and  Vertical  Boilers ;  Advantages  and  Disadvan- 
tages of  Oxy-Acetylene  Process  in  Making  Repairs  to  Boilers; 
Apprenticeship;  Location  of  Feed  Water  Admission;  When  Is 
a  Locomotive  Boiler  in  Its  Weakest  Condition ;  Smoke  Pre- 
vention and  Spark  Arresters,  and  the  Relation  of  Superheated 
Steam  to  the  Upkeep  of  the  Boilers.  H.  D.  Vought,  secretary, 
95  Liberty  street,  New  York. 


u  '  ■       ATLANTIC     CITY     CONVENTIONS 

J.  W.  Taylor,  secretary  of  the  Master  Mechanics'  Association 
and  the  Master  Car  Builders'  Association,  has  sent  out  to  mem- 
bers a  circular  letter  giving  details  regarding  the  entertainment 
features  in  connection  with  the  conventions  of  these  associations, 
:'.  •     which  will  be  held  in  Atlantic  City,  June  12-19,  inclusive.     The 
^  /■     announcement  comes  from  Mr.   Taylor  this  year  rather  than  from 
.  -  ■     the  Railway  Supply  Manufacturers'  Association,  because,  as  Mr. 
■  ■ ;  >     Taylor's  letter  shows,  the  railway  associations  this  year  are  con- 
tributing towards  the  expense  of  the  entertainment  features.   ;     ; 
;^,';  A   charge   of  $1    will   be   made   for  each   badge   issued  to  the 

members  of  the   Master  Car    Builders'   Association,   in  order  to 
;  V      raise  money  with  which  to  defray  that  association's  portion  of 
the  expense,  while  no  similar  charge  will  be   made   for  badges 
'',;      for  the  Master  Mechanics'  Association.     The  reason  for  this  is 
;^,       that  the  Master  Car  Builders'  Association,  being  an  organization 
'    '  _    whose   members   represent   the   railways   themselves,   and    whose 
:  .  .     expenses  are  paid  by  the  railways,  has  no  fund   from  wliich  to 
meet  this  class  of  expenses,  while  the  membership  of  the  Master 
!       Mechanics'  .Association,  being  an  individual  affair  of  the  mem- 
,•  •       bers,   and   the   money    for   its   support   being   furnished   by   them, 
■-■'  ■■      it  can  properly  take  the  funds  for  this  purpose  from  its  treasury. 
'  >'  Mr.  Taylor's  letter  is  as  follows: 

.•:}■:>.    At  a  meeting  of  the  Joint  Committee  on  .\rrangements  for  the 
'  :■  !"     conventions  in  June,  it   was  agreed  that  the  expense  connected 
•"•         with  entertainments,  procurement  of  badges,  and  such  other  de- 
.  ■^■"_      tails  as  are  necessary  in  connection  with  the  convention,  should 
be  borne  by  the  three  associations  interested,  viz.:  Railway  Sup- 
;;  .     ply   Manufacturers'   .Association,   Master   Gar   Builders'   Associa- 
;.       tion   and  the   American   Railway   Master   Mechanics'  Association 
:;■  :     on  the  following  basis:    .;.  ■•.::''\.)f  >!•"-;•  ;'-;r-  X^:   ■" 

..v.V         Music — Daily    orchestra    concerts    on    steel    pier,    Supplymen's 
•r?       Association.      Informal    dancing,    one-third   each.      Incidental    ex- 
;  .•     penses   in   connection   with   informal   dancing,   70  per   cent,   by 
Supplyniens'  Association,  30  per  cent,  by  the  other  two  associa- 
■  tions.     Musical  entertainment,  70  per  cent,  by  Supplymen's  .Assa- 

il.:     ciation,  30  per  cent,  by  the  other  two  associations.     Ball  .game, 

one-third  each.     Badges,  cost  to  each  association.  .    :.:^  .•:•;■  ^ 

:':• .  Inasmuch  as  these  expenses  are  personal  in  character,  being  in- 

,".      tended  for  entertainment  purposes  only,  and  not  such  as  should 

,  v..     be   borne  by   the   association,   it   has   been   decided,   in   order   to 

'.  "    .    provide  a  fund  to  meet  them,  that  there  be  collected  from  each 

"'.V-      member  at  the  time  he  registers  and  procures  badges   for  him- 

!;'  r    self,  members  of  his  family  and  guests,  the  sum  of  $1  for  each 

badge  so  procured,  the  fund  thus  obtained  to  be  used  under  the 

:.'..>:.      direction  of  the  Joint  Committee  on  .Arrangements  in  paying  the 

.  :  -.      above   expenses. 

,  .  ..•  The  above  arrangements  for  procurement  of  badges  applies 
;.;;;.  only  to  the  Master  Car  Builders'  .Association,  the  Master  Me- 
irV       chanics"   .Association   badges  being  procured  as   formerly.,,  _,,    ,■ 


The  ifree  use  of  roller  chairs  has  been  dispensed  with,  but  ar- 
rangements have  been  made  with  the  Reed  and  Shill  Chair  Com- 
panies that  coupon  books  will  be  provided  as  the  following  rates : 
Ten  rides,  $2.50  each ;  20  rides,  $5  each. 

When  the  tickets  are  used,  the  book  covers  will  be  redeemed 
when  presented  to  the  chair  companies,  with  a  refund  of  50  cents 
each  on  the  ten-ride  book  and  $1  each  on  the  twenty-ride  book. 

The  following  entertainment  features  have  been  provided : 

Wednesday^  June  12.  „.-'-" 

10:30  a.  m. — Orchestra  concert  on  Million-dollar  PiefV    •'/.  -V^ 
3:30  p.  m. — Orchestra  concert  on  Million-dollar  Pier.--...i 
9:00  p.  m. — Social    gathering    and    informal    dancing,    Marl- 
borough-Blenheim  hotel.  .    :,^       „, . 

Thursday,  June   tj.  ,':",!;: 

10:30  a.  m. — Orchestra  concert  on  Million-dollar  Pier.  ..4.-. 

3:30  p.  m. — Orchestra  concert  on  Million-dollar  Pier.  ■  ' 

9:30  p.  m. — Informal   dancing  on   Million-dollar   Pier.        „.'■'. 

':;:,:,  ..;^;  ;■•,->. -;;.-^;-.  ;  •    Friday,  June    I4^--:::-----',      .■/:■/....-..;    ..'r'- 
10:30  a.  m.— Orchestra  concert  on  Million-dollar  Pier. 
3:30  p.  m. — Orchestra  concert  on  Alillipn-dollar  Pier. 
9:00  p.  m. — Musical  program.  ,.  ':  :     ^' 

V 'Vv-:^ '- '■■^- ■-•'■-  Saturday,  June  15.      ■"-'      ''■''■''■''■'■  >y'.:  •  ._ 

10:30  a.  m. — Orchestra  concert  on  Million-dollar  Pier.  :;  V 

2:00  p.  m.— Baseball;    parade    from     Million-dollar     Pier    to 

street  cars. 
3:00  p.  m. — Annual    baseball   game.        •    "         v    .^     .',:.;'': 
No  scheduled  entertainment  in  the  evening.      :    .'^ .:    ". '.v-^' ";' .; 

•;      ■    .''•'■-.-;:■'        .       Sunday,  June  16.       •:';.:  C-  ■";.•  '-■''::  '-'"■;  ''j: 
No  scheduled  entertainment.  .        .,  •     • -•     '.';'-'-  -I" 

:..;.:  Monday,  Jun<:  17.       '■;   :■  , 'V-  ^;  ^y   '•..■■!.' 

10:30  a.  m. — Orchestra  concert  on  Million-dollar  Pier. 

3  :30  p.  m. — Orchestra  concert  on  Million-dollar  Pier. 

9:00  p.  m. — Informal    dancing,    Marlborough-Blenheim 

^:  ■■]■    \   ,':..,'    Tuesday,  June  iS.      .'  ^''";;^-'-    . 
10:30  a.  m. — Orchestra  concert  on  Million-dollar  Pier. 
3:00  p.  m. — Orchestra  concert  on  Million-dollar  Pier. 
9:00  p.  m. — Informal  dancing  on  Million-dollar  Pier. 


hotel 


The  followtHg  list  gives   names   of  secretaries,    dates   of  next   or  regular 
meetings,  and  places  of  meeting  of  mechanical  associations. 

Am  Brake  Association. — F.  M.  Nellis,  53  State  St.,  Boston,  Mass.  Con- 
vention, May  7-10,   Hotel  Jeffer<^on,   Richmond.   Va. 

American  Railway  Master  Mechanics'  .Assoc. — J.  W.  Taylor,  Old  Colony 
building,   Chicago.      Convention,  June   17-19,   Atlantic  City,   N.   J. 

American  Railway  Tool  Foremen's  Association. — M.  H.  Bray,  N.  Y., 
N.  H.  &  H.,  New  Haven,  Conn.     Convention,  July  9,  Chicago. 

American  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
of  Pennsylvania,  Philadelphia,  Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
39th   St.,   New   York.      Spring  meeting.   May   J8-31,  Cleveland,  Ohio. 

Car  Foremen's  Association  of  Chicago. — .Aaron  Kline,  841  North  50th 
Court,  Chicago;  2d  Monday  in  month,  Chicago. 

IhTMNATIONAL    Railway    Fuel    Association. — D.     B.     Sebastian,    I.a    Salle 
;  r       St.    Station,    Chicago.      Convention,      May     22-2S,      Hotel      Sherman, 
Chicago. 
';  Ikternational    Railway   General    Foremen's   Associatioh.— L.    II.    Bryan, 

■;r.    .•     Brown    Marx    building,    Birmingham.    .Ma.      Convention    at    Chicago, 
''■'^r^-     July   23-26.   1912. 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,    Lima,    Ohio.      Convention,   August   IS,   Chicago. 

Master  Boiler  Makers'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New   York.     Convention,   May   14-17,   Fort   Pitt   Hotel,   Pittsburgh.   Pa. 

Master  Car  Builders'  Association. — J.  W.  Taylor,  Old  Colony  building, 
Chicago.     Convention,  June   12-14,   Atlantic  City,   N.  J. 

Master  Car  and  Locomotive  Painters'  Assoc,  of  U.  S.  and  Canada. — A. 
P.  Dane,  B.  &  M.,  Reading,  Mass.  Convention,  September  10-13, 
Denver,    Col. 

Railway  Storekeepers'  Association. — J.  P.  Murphy,  Box  C,  Collinwood, 
Ohio.      Convention,    May   20-22,   Statler   Hotel.    Buffalo.    N.    Y. 

Traveling  Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  &  H.  R., 
East  Buffalo,   N.   Y.,   August.    1912.  ..-,..-.  .,..,..  .•-.      ,. 
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GENERAL. 

P.  H.wvKiNS,  fuel  inspector  of  the  Western  Maryland,  has 


resigned  to  go  with  the  Missouri  Pacific. 

W.  L.  .Scott  has  been  appointed  motive  power  inspector  of  tlic 
Pennsylvania  Lines  West  of  Pittsburgh,  at  Columbus,  Ohio,  vice 
C.  S.  White,  promoted.  .,-...    ...•..•. 

J.  H.  Kapp  has  been  appointed  assistant  master  mechanic  of  the 
Ailcgiieny  division  of  the  Pennsylvania  Railroad,  with  head- 
quarters at  Oil  City,  Pa. 

W.  J.  Ulrley,  formerly  road  foreman  of  engines  of  the  New 
Y<Tk  Central,  has  been  appointed  chief  examiner  of  firemen  for 
promotion  in  the  western  district.        ,.      ■.'....   •,  ,.,■;•' 

W.  J.  ToLi-ERTON.  assistant  general  superintendent  of  motive 
power  of  the  Rock  Island  Lines  at  Chicago,  has  had  his  official 
title  changed  to  mechanical  superintendent. 

1).  J.  Srs.so.v,  formerly  engine  driver  of  the  Empire  State 
express  on  the  New  York  Central,  has  been  appointed  chief  ex- 
aminer of  tiremen  for  promotion  for  the  eastern  district. 

S.  W.  McLLiM.x,  superintendent  of  motive  power  of  the  Rock 
Island  Lines,  second  district,  with  office  at  Topeka,  Kan.,  has  had 
his  official  title  changed  to  district  mechanical  superintendent. 

J.  B.  Kii-i'ATRicK,  superintendent  of  motive  power  of  the  Rock 
Island  Lines,  first  district,  with  office  at  Davenport,  Iowa,  has 
had  his  official  title  changed  to  district  mechanical  superintendent. 

■.:  C.  M.  T.WLOR,  superintendent  of  motive  power  of  the  Rock 
Island  Lines,  third  district,  with  office  at  El  Reno,  Oklahoma,  has 
had  ills  official  title  changed  to  that  of  district  mechanical  super- 
intendent. 

J.  .\.  GiBsox,  formerly  inaster  mechanic  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis  at  Urbana.  111.,  has  been  appointed 
combustion  engineer  of  the  Illinois  Traction  System,  with  head- 
quarters at  Urbana. 

H.  11.  HoNAKER,  master  mechanic  of  the  Frisco  system,  has 
been  transferred  from  Birmingham,  Ala.,  to  Ft.  Scott,  Kan.,  where 
he  will  have  charge  of  the  mechanical  work  of  the  Northern 
division  of  that  road.  ....       .,  .  . 

J.  v..  FiTZSiMoxs.  road  foreman  of  engines  of  the  Central  Ver- 
mont of  St.  Albans,  \'t..  has  been  appointed  acting  superintendent 
of  motive  power  and  car  department,  with  office  at  St.  Albans, 
succeeding  T.  McIIattie,  resigned.        •./■;.-.    .. 

H.  A.  E.\Gi-isH  has  been  appointed  locomotive  inspector  of  the 
Canadian  Northern,  with  office  at  Winnipeg,  Man.  He  will  super- 
vise the  examination  of  enginenien  and  report  to  the  superintend- 
ent of  rolling  stock  on  matters  pertaining  to  locomotive  operation. 

T.  .McIIattie.  who  recently  resigned  as  superintendent  of 
motive  power  and  car  department  of  tlie  Central  V^ermont,  has 
been  appointed  master  mechanic  of  the  Eastern  division  of  the 
Grand  Trunk,  with  office  at  Montreal,  Que.,  succeeding  J.  Duguid, 

assigned  to  other  flutics.    i  ;;;■..:■.:  ^■■  ■■,'•^:.^:■  ',.'.-'   >;;■■  ■■ ,    .v-'?'  ■:v',  , ,' . 

W.  L.  Robinson,  former  special  inspector  of  the  mechanical 
department  of  the  Baltimore  &  Ohio,  has  been  made  road  foreman 
of  engines  of  the  Baltimore  division,  at  Baltimore.  Mr.  Robin- 
son is  a  graduate  of  Purdue  L'liiversity.  and  entered  the  service 
of  the  Baltimore  &  Ohio  as  a  special  shop  apprentice.  He  after- 
wards became  engine  house  foreman  at  (iarrett,  Ind.,  from  which 
jx  sition  he  advanced  to  special  inspector  of  the  mechanical  de- 
partment. Upon  the  organization  of  the  Baltimore  &  Ohio  safety 
campaign.  Mr.  Robinson  was  appointed  on  the  general  commit- 
tee representing  the  mechanical  department,  and  through  his  in- 


Pearl   F.  Smith. 


terest  in  the  movement  a  number  of  important  safety  devices  were 
adopted  in  the  shops.  ;■:?'■.•  .V..  -..•.".; 

Pe.\rl  F.  Smith,  chief  draftsman  of  the  Chicago,  St.  Paul,  Min- 
neapolis &  Omaha,  at  St.  Paul,  Minn.,  has  been  appointed  me- 
chanical engineer,  with  office  at  St.   Paul.     Mr.  Smith  was  born 

in  1878,  and  was  gradu- 
ated from  the  St.  Paul 
high  school  in  1898.  Four 
years  later  he  went  in 
the  drawing  room  of  the 
Northern  Pacific  and 
served  on  that  road  from 
1902  to  1905  as  tracer 
and  draftsman.  He  then 
went  with  the  Louisville 
&  Nashville  as  draftsman 
and  drawing  room  fore- 
man. His  service  with 
this  road  extended  from 
1905  to  1907,  when  he 
resigned  to  go  with  the 
Chicago,  St.  Paul,  Min- 
neapolis &  Omaha  as 
chief  draftsman,  serving 
the  later  in  that  capacity 
until  his  recent  appoint- 
ment. Mr.  Smith  was  a 
i     "  .-  contributor   to   the   Rait- 

HHiy  Age  Gazette  Shop  Section,  having  participated  in  the  shop 
kink  competition,  which  closed  January  15,  1911. 

V.   C.   Randolph   has  been  appointed  master  mechanic  of  the 

Erie,  with  office  at  Avon.   N.  Y.     He  was  born  on  October  19, 

1869.   at    Randolph,    N.    Y..    and   was   educated    in   the   common 

,.    ,  schools     at     Salamanca. 

He  began  railway  work 
in  March,  1882,  as  a  ma- 
chinist apprentice  on 
the  New  York,  Lake 
Erie  &  Western,  now 
the  Erie,  and  after  com- 
pleting his  apprenticeship 
he  worked  as  a  machinist 
until  July.  1886.  when  he 
went  to  the  Allegheny 
division  as  locomotive 
fireman,  and  was  made 
an  cngineman  in  April, 
1891.  He  remained  in 
that  position  until  July, 
1902.  and  then  became 
locomotive  and  air-brake 
instructor  at  the  Inter- 
natioiKd  Correspondence 
Schools  of  Scranton,  Pa. 
In  November,  1904,  he 
returned  to  the  service  of 
llie  h'rie  as  general  air-brake  instructor,  and  was  promoted  in 
January,  1910,  to  supervisor  of  locomotive  operation  of  the 
-Mlegheny  and  Bradford  divisions,  which  position  he  held  at 
the  time  of  his  recent  appointment  as  master  mechanic  of  the 
Rochester  division  of  the  same  road.  ••,=  ;''!;  7 


V.  C.   Randolph. 


;:■;>,■?.-.■> /;"'^-:;':     CAR  DEPARTMENT      ::x''i--''.''''.-y:\'':^'--!'iX 
W.    Gn.LESPiE  has   been   appointed   master   car   builder   of  the 
Central   Vermont,  wi  h  office  at  St.  Albans,  Vt.         .,  .:^'.,.--^. 

C.  E.   Dim   has  been  appointed  car  foreman  of  the  Denver  & 
Rio  Grande  at  Hoisington,  Kan.,  vice  A.  L.  Latham,  resigned. 


■  -'•■■  "■--.  ''a 


'  -■  -."-.'*■ 


May,  1912. 


AMERICAN     ENGINEER. 


;  D.  C.  Ross  lias  been  appointed  master  car  builder  of  the  MicTii- 

V''  gan  Central,  with  office  at  Detroit,  Mich.,  vice  J.  A.  Chubb,  de- 
'  .  ceased. 

vj  P.  Kass,  formerly  of  the  Pullman  Company,  has  been  ap- 
:  pointed  general  car  foreman  of  the  Fifty-first  street  yards  of  the 
/'Chicago,  Rock  Island  &  Pacific,  vice  C.  Anderson,  resigned. 

;^        O.   J.    Page   has   been   appointed   general   car   foreman   of   the 
Arkansas  division  of  the  Chicago,  Rock  Island  &   Pacific,  with 
headquarters  at   Argenta,   Ark.,   vice   C.   H.   Westfall,   resigned 
V  on  account  of  ill  health.  ,     v    ;       ,  •  '.   :       .  ^.   •;      r  , 


New  shops 


■  ^-   •■■^■r -■'':■"-■■■  :■''■      SHOP         ■•■••"-■    ^- ■■■■-■■  \_-r-^'' 
J.  D.  Lewis  has  been  appointed  gang  foreman  of  the  Denver 
&  Rio  Grande  at  Salida,  Colo.,  vice  T.  A.  Owen,  resigned. 

E.  J.  Neunan  has  been  appointed  foreman  of  the  Norfolk  & 
Western  at  East  Radford,   Va.,  vice   T.   L.   Brown,  transferred. 

J.  T.  Heidi.er  has  been  appointed  general  foreman  of  the  Nor- 
folk &  Western  at  Bluefield,  W.  Va.,  vice  J.  W.  Andrews,  re- 
signed.   y\--i.-'':;i-  .'^-V',  ;■■  '■':"■  ■'■,.>;./..;■■  ■/■■■:■  -'.  '■^^-    K:'"'''  .i'\-". ':;!';/■;■:.  ^;.:< 

R.  L.  Black  has  been  appointed  general  foreman  of  the  Nor- 
folk &  Western  at  Columbus,  Ohio,  vice  J.  T.  Heidler,  trans- 
ferred. 

P.  E.  Baum  has  been  appointed  night  engine  house  foreman 
of  the  Denver  &  Rio  Grande  at  Salida,  Colo.,  vice  A.  H.  Asher, 
resigned.  ,  .       ..,         .,.  . .  . 

H.  F.  Jones  has  been  appointed  foreman  boilermaker  of  the 
Denver  &  Rio  Grande  at  Salida,  Colo.,  vice  F.  J.  Gussenhoven, 
resigned.        . ';'■'••  :'^.;/V:''.'."-,  •:;'■■■-•'  -,    '  \   »■■  :■}:■''  ■).-[^'    ■:'  i.  :■■''':■:.■-.-■''  r 

T.  L.  Brown  has  been  appointed  general  foreman  of  the  Nor- 
folk &  Western,  with  office  at  Kenova,  W.  Va.,  vice  R.  L.  Black, 
transferred. 

J.  LvDDON,  engine  inspector  of  the  .\tchison,  Topeka  &  Santa 
Fe,  has  been  appointed  engine  liouse  foreman  of  that  road,  at 
Barstow,  Cal.      ^r  v    -^. 'v  ,  ■  .   ;     .   .-^i:.  -;•       v^  ./;■;;■ :.;."..-;   . 

Tho.mas  MuLviHiLL  has  been  appointed  foreman  boilerniaker 
of  the  Chicago,  Rock  Island  &  Pacific  at  Argentia,  Ark.,  vice 
W.  E.  Keating."..^'  ;'v?;-<>     •  '  "^  v;  ■^■' v-r^r'ir'r;: .'':  '-:;r:'r'Zv.r-^- 

W.  E.  Allison  lias  been  appointed  night  engine  house  fore- 
man of  the  Norfolk  &  Western  at  West  Roanoke,  Va.,  vice 
T.  H.  Adams,  transferred. 

E.  A.  SwEELEv  has  been  appointed  foreman  of  the  engine  house 
and  car  department  of  the  Chicago,  Rock  Island  &  Pacific  at 
Invergrove,  Minn.,  vice  F.  Coates,  assigned  to  other  duties.   ..-:;. 


PURCHASING  AND  STOREKEEPING 

A.  M.  Darlow,  mechanical  engineer  of  the  Buffalo  &  Susque- 
hanna at  Galeton,  Pa.,  has  been  appointed  also  general  store- 
keeper, .-v'-.--  n  ■;'.''  .  ;■":.  '•■ '■."^■^  ^:'■^^'■:''''  ■■■■':  .:.'■;' r':'-.'^'  y  .■  '  r,'-  ■■ 

C.  I".  Parker,  purchasing  agent  of  the  Illinois  Central,  and 
vice-president  of  the  St.  Louis,  Belleville  &  Southern,  with  office 
at  Cliicago,  has  been  elected  also  vice-president  of  the  Central 
of   Georgia.  ■-■-■■■■,  '■■'r  r^.^  ■-  '■::'.-■;'''>•■'■  './.::;■  y/,._-^,~^\r-r ■/-■':':■■    '■  T^vVr':  .-^ 

(J.  K.  Smith  has  l>eet.  appointed  purchasing  agent  of  the 
Louisiana  Railway  &  Navigation  Company,  with  office  at  Shreve- 
pi  rt.  La.,  succeeding  C.  L.  Vaughn,  superintendent  of  trans- 
portation and  purchasing  agent,  resigned  to  accept  service  with 
another  company.       ■■■•';■  ,;  •.   ■'■•r'^^'^-i^'-y--'-  :■'■•':-  ::\'^-.r  ::':\''-^^\  ■  ^/---[C'^ 


\..'--'  ^^■■•■■■■■•-^.•-    -•••••■■■        OBITUARY  ■■■"-^■''■■'  ''■■■•' 

J.  F.  Si.Mi'SON,  foreman  of  the  tin  and  pipe  shops  of  the  South- 
;■  em  Railway  at  Coster,  Tenn.,  died  in  the  Lincoln  Memorial  hos- 
',  pital  .\pril  11.    Mr.  Simpson  had  been  with  the  Southern  Railway 
■■;    for  25  jears.  and  was  67  years  old  at  the  time  of  his  death. 


Ann  Arbor.— Additions  will  be  made  to  the  shops  at  Owosso, 
Mich. 

Atchison,  Topeka  &  Santa  Fe  Coast  Line. — A  25-stall 
engine  house  and  trackage,  water  and  drainage  system  will  be 
constructed  at  Barstow,  Cal.,  at  a  cost  of  appro.xiniately 
$133,000,  to  replace  the  structures  destroyed  by  fire  June  25.  1911. 

Baltimore  &  Ohio. — An  electrical  sub-station  will  be  built 
at  Mt.  Clare,  Baltimore.  Md.,  to  provide  additional  power  re- 
quired in  the  operation  of  shop  machinery  and  in  equalizing  the 
distribution   of   electric   current   on   the    Baltimore    Belt    Line. 

:  Canadian  Pacific. — It  is  reported  that  $600,000  will  be  spent 
in  terminal  facilities  at  Coquitlam,  B.  C.  which  will  include  an 
engine  house,  car  repair  shops,  machine  shops,  etc.,  and  25  miles 
of  track.  An  addition  is  to  be  made  to  the  engine  house  at 
Brandon,  Man.  •-.      ;      .  .  :  r.«.        ..•:*. 

Chicago,  Milwaukee  &  Puget  SbiND.^Tt  is  reported  that 
improvements  will  be  made  to  the  Tacpma,  Wash.,  car  sliop, 
which  will  nearly  double  its  capacity.        :      ■'■    "    ■  •■ 

Chicago,  Milwaukee  &  St.  Paul. — An  engine  house  will  be 
built  at  Aberdeen,  S.  Dak.,  at  an  estimated  cost  of  $75,000.   ;^- 

Illinois  Central. — The  repair  shops  at  East  St.  Louis,  which 
were  recently  burned,  will  be  rebuilt  at  a  cost  of  approximately 
$75,000. 

Kansas  City  Southern. — It  is  reported  that  plans  have  been 
made  for  the  erection  of  a  six-stall  engine  house,  a  90-ft.  turn- 
table, a  machine  shop,  a  coaling  plant,  and  other  buildings  for 
this  road  at  Watts,  Okla. 

Norfolk   Southern. — It   is   reported   that   a   new   repair   shop 
will  be  built  at  West   Munden,   Va.,  near  south   Norfolk.     The 
land  has  been  purchased,  and  it  is  expected  that  the  work  will- 
be  started  this  coming  sunnner.       .  »    ... 

Norfolk  &  Western. — It  is  reported  that  plans  are  prepared 
for  the  new  shops  at  West  Munden,  Va.     The  estimated  cost  is 

$500,000.  .  -':j:: -;  .   :-    --^  •■..:. ■^v■^Vv:  v-:^o;;^, •.';;,,,■•:, 

Northern  Pacific. — Contracts  have  been  awarded  for  the  con- 
struction of  a  new  engine  house  and  shop  at  Centralia,  Wash. 

Southern  Pacific. — Plans  are  being  prepared  for  larger  car 
shops  at  Oswego,  Oregon. 

V^iRGiNiAN. — An  officer  writes  that  a  contract  has  been  given 
to  the  George  B.  Swift  Company,  Chicago,  for  building  an  erect- 
ing shop  at  Princeton,  W.  Va.  The  Roanoke  Bridge  Works  has 
the  contract  for  the  steel  work.  The  structure  is  to  be  55  ft. 
high,  127  ft.  6  in.  x  270  ft.,  and  will  be  of  steel  and  brick  con- 
struction with  gravel  roof.  The  improvements  will  cost  $80,000, 
not  including  one  20-ton  and  one  200-ton  crane,  which  have 
been  ordered  from  the  Niles-Bement-Pond  Company.  The  same 
contractors  have  been  given  a  contract  to  build  an  extension  to 
the  stripping  shop,  70  ft.  x  100  ft.,  to  cost  about  $12,000,  to  be 
used  as  a  boiler  shop.  This  building  is  to  be  of  steel  and  brick 
construction,  and  will  be  equipped  with  a  30-ton  crane.  .\n  ad- 
ditional contract  has  been  given  to  the  George  15.  Swift  Com- 
pany, for  the  foundations  for  a  transfer  table,  75  ft.  x  410  ft., 
to  cost  about  $13,500.  and  to  the  Whitney  Foundry  &  Equipment 
Company  for  the  table. 

Western  Maryland. — Contracts  have  been  gi\  en  to  the  Rob- 
erts &  Schaefer  Company.  Chicago,  for  four  large  Holman  1  k  :- 
motive  coaling  stations  to  be  built  at  Hagerstown  and  at  Cum- 
berland, Md.,  at  Rockwood.  Pa.,  and  at  West  \'irginia  Central 
Junction,  W.  Va.  Two  of  the  stations  will  ])e  of  500  tons  capac- 
ity, and  are  to  be  built  to  span  and  coal  on  four  main-line  tracks, 
having  24  ft.  centers.  ;......-•  .--..:...,• 


•    •.--"■■'' 
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Personals 


(;knfrai.. 

\\  .  I'.  llwvkiN-.  I'tu'l  ii)^|niiiir  lit"  tlir  W  fstiTii  .\l;ir>  l.iiiil.  lla^ 
rf-i.L;iuiI   til  ?.:•.   with   tlu'    M!--iiuri    l';ii.'it"ir. 

\\  .  I..  Si  kTT  li;i«i  Ihi'II  .•i))p<'iiit<.(l  niotixc  |)<i\\it  iiis|HOti  h"  "t  tlu- 
1  Vini>>!\;iiii;(  LiiK';»  \\o>l  <>(  l'itl>Iinruli.  ;il  C'l'lumlnis.  nliin.  \  i^i' 
t'.   S.    VV'liitf.  iipitn.iiiii. 

J.   I'..    K  \i'i'  i:.i>  ln-in  ;t|iii' 'iiitvil  ;i^>i-t.iiii   ni;i>t<.-i    innlianu-  ..f  tlu- 
.\tl«!ilK'ii>    <li\i>i»'H     'It"    tlic      l\'iiiw\  1\  aiiia    Raihuail.    uitli    liiail 
«|iiaru  r-  .,t   <  >il   C"it\.    I'a.  . 

\\  J.  I  I  iKi  1- ;^  .  tiirini-rl\  r..ail  I'lrrinaii  nf  (.-niiinv  "l  tlif  .\<w 
^'>  rU  »  \iurai.  lia>  ln'iii  ajiin  rjnte'il  cliiii  ixaiiiiiu-r  nf  liriimii  h  n" 
pr'i;ii..ti«iii   ill  tlu'  WA-ritvni  ilistrii.t. 

\\\      \.      I'lil  I  I  kTi>\.     a^■>i^tJltll     yilli'Val     MllK-villtrltiU'Ill     «if     lUiitivo 

I>'.\\ir  .i'  ilic  k.K-k  Ulaiiil  l.iiu>  at  l'liira.!.;ii,  has  lia<l  lii.»  "Itii-ial 
tit'i-  ihaiiui'I  I"  itt<chani.-al  >uinriiitiiiil(.ni. 

!•  j.  ."-^i^xiNv  tiifnu'rly  fiv^iiu'  ihi\iT  nf  tlu-  l-.iuiiirc  ."^tau- 
c\I>rf»  liii  till-  .\f\\  \'(>rk  C'ciitral.  lia>  ln-iii  aiipniiitnl  i-liiot  ix- 
;imiiur  nf  iirtiiii-n   \'<v  iirniiii  itinii   fur  the  taNti  iii  di^triit. 

S.  \\  Ml  iiiviN.  -iipirinliuilcm  •  f  mcili\f  pnwir  of  tin.-  \i>'ck 
l;-laiiil  l.nu>.  -iciithl  ili-triit,  with  iittiof  at  li'inka.  Kan.,  lia>  ha<l 
iii>  ■•tl'u-ial  titir  >-haiiL:(.'il  t  >  ili>trii't   nuilianica!  ■-tipiTiiitcinlv-nt. 

J.  I'..  Kii  I'viKii  K.  "•npiTiiUi.nclfDt  iif  iiiMtiw  pnwir  if  thi-  Km-k 
Islaiul  l.iiK'S.  tir.st  ili-trict.  uitli  ^>\\k\-  at  !  ).i\  iiipi  irt.  lnwa.  has 
hmt  hi-  'ittu-ial  titlr  rhanyi-d  in  ili-irit-|   tmchanii-al  siipiriniiiKlriit. 

(.".  M.  'l"\^l.nK.  >iip<.Tinl(.-ii<KMt  i)f  nimivi-  p.iwcr  nf  thi-  Kink 
Islatnl  l.iiK~.  tliiril  iH-tiii-t,  witli  nt'liiT  at  i'.l  Ki-im.  Oklalinina.  has 
ha«l  liis  iilVu-ial  litk-  i-Ii.iiiiii-il  in  that  <>i  ilistrii't  iiK\-Iiaiiical   ■NUpvi- 

illtiMUli-tlt.  •:■ 

J.     \.   •liiiMiN.  f-  rnuTl\    iiia^lir  iiuchanii-  nf  thi-  C"li-\  (.hiiiil.  C'iii 
oiiiitati.  ("hifauii  i\'   St     l.ntiis  at    Lrhaiia.   111.,  has  ln-cii  appniiitril 
«.'<  i!iiliii>ti<iii   iDyiiU'ir  iif  tlu-    llliiiiiis    Irartimi    Sysli'iii,   u  ilh   luail- 
qtiartcr-  .at  I'rhana. 

■  H.  II.  1  li'.v  \KKH.  masti-r  iiurliaiiii-  i  f  thr  Iristn  •-\>irni.  ha> 
lucn  traii^iiTrril  frmn  Itirmiiii^haiii.  Ala.,  tn  It.  .^i"lt.  Kan.,  whcia 
lif  will  li;i\c  rliarui-  nf  tlu-  iiH-chaiiica!  wnrk  ^f  tlu-  Xi'ithi-rn 
(li\  i«i"li  nf  that  r"a<l. 

J.  !-..  l-"ir/>rNHt.\s,  rnail  forini.iii  nf  t-nuiiu--  "\  llu-  <\ntral  \  i-i- 
mniit  nf  .St.  .\ll>at»>,  \'t.,  ha>  hn-n  ;ip|iniiui-il  .u-tiiii.;  ^ninTinu-nilriit 
i>i  tii':)t!\:e  fmuor  atul  i-ar  <Kiiai"lnkiil,  with  njtico  at  .St.  \lhaii>. 
siiiVi-»-'Iiny  'r.   .\Ullattir,  f»-siL;iiril. 

II.    \    l'.\i,i.f-n   h.is  ln-.-ii  .-iiipnintci!   Im-nmitivt-  insp(i-t,,r  ..i"  liu- 
Caiiailian  .Xnrllurn.  with  niiuT  at   \\  innipci;.  M.in.      lie  will  -.n]Hf- 
\isr  thr  rx;miTii.'iiin)i  nf  i-iii;iiii-ini-n  and  ixpuri  tn  thi-  >npi.riiiti-iiil 
cut  n|  riilliiiy^t"vk  nil  mattt-t">  pntaiiiiiii:  in  Im-ninntiM-  npiratinii, 

r.  M'  I  Iai'I  It .  w  hn  rc.TiilIy  rr-i'.,;iuil  .-i^  Miprriuu-ndini  ><\ 
niniiw  p.  -,vi-r  ;itid  <ar  iK  jLirtiiu-iit  <'\  ilu-  (\-nlr;il  \t-rmnnt.  i).i» 
I'l-tti  .'ippniiU(.i!  ina^lrr  iiurh.uiii-  i<i  thi  I'.a^iirn  (li\i>inii  ..f  tlu- 
Cir.md  Trurik.  witli  nttii-t-  at  .Mniitn-al.  'Ji'"-' •  -nii."i<  dinu  J.  I  )iu;nid. 
Jissimi.d  t'  ■  '  tlu-r  dutir*. 

\\  .  1 ..  i-vni;!  \ -nN.  fnrnui"  >pvi-i.d  in-proinr  >:i  tiu-  inii.-hanu-al 
dfp.-irtMii-iit  nf  tlu-  r.i!tiiii>  n-  \-  <  thin.  h;is  jn-i-n  in.nK-  m.-id  fnr<-iii,-in 
nf  fiiyiiu-s  ,,\  tlu-  I'laltininrt-  divi^inn,  ;it  I'.altimnfi. .  .Mr.  I\n|iiii- 
snn  j»  .1  graduate  <i\  I'urdnt-  l"tiivii-il> ,  and  i-ntirrd  tlu-  m.  r\  ii'r 
nf  llu-  i'.,dtiiiinri-  \-  <  Hijn  as  a  »pi-v-ial  shnp  apiin-iitii-c.  Mr  afti-r- 
war>N  hi-.-a'iii  i-ntiitu.-  limi-i-  fnritnaii  ;il  (larrilt,  Ind..  frmn  which 
|M  sitjnn  lu-  advaiict-d  tn  spioial  iii-i,K-ctnr  nf  thi-  ini-i'hanical  di-- 
}:.-irtnunt  I'linii  thi-  I  ru.-mi/;itinti  nf  tlu-  l'.,dtiinnrc  iK-  ( )hin  >;ifi-t\ 
vampaiii-fi,  .\lr.  R  .liii'-nn  w.-i-  .-ippnintrd  mi  tlu-  m-iu-r.il  i-ninmit- 
U-r  rrpri -i-nliiiy   \W  iiii-diaitii'al  (K-iiannunt,  ;iiid  ihrmii;h   his  in- 


Pearl    F.    Smith. 


teres!  in  tin-  nidvi-nuMit  .i  nil  iihi-r  nf  iinpnrtant  s.-ifi-ty  di-vici-s  wi-rc 
adn])ti-d   in  tlu-   sin  ii>. 

IV.AKi.  1-'.  S.Mirii,  ihiif  draftsin;in  nf  the  Cliica.un.  St.  Taul,  .\lin- 
ni-a])nlis  vS:  Omaha,  ;it  St.  I'anl,  Miini..  has  lui-n  a])pninti-d  iiii-- 
iliaiiii-al   i-nyiiii-cr.  with  ntVui'  ;it    St.    r.iiil.     Mr.   ."smith  was  hnrn 

in  IS/S.  and  was  .uradii- 
ate<i  f  1(1111  the  St.  I'aiil 
lii.nli  selinni  in  IS'^S.  I-'mir 
\ears  later  lu-  went  in 
the  drawiii.u  mmii  t<\  tlu- 
Xnrtlu-rn  i'aeilie  and 
served  mi  th.it  rnad  from 
VKM  In  1<;().^  .-1^  tracer 
and  draftjjiiian.  I  le  then 
went  with  the  l.miisvilL- 
^:  .\;i-lu  ille  a-  draftsman 
and  dr.iwiny  rnmn  fore- 
man. I  lis  ser\  iee  with 
this  rnad  exteiidi-il  frmn 
I'^O.^;  tn  1<)()7,  when  lie 
resiyiied  In  jri)  with  tlle 
(."liiea--".  St.  I'aiil,  Min 
iie.ipnlis  kVI:  ( )niaha  as 
eliirf  draftsm.'in,  servility 
the  later  in  that  capacity 
niitil  his  recent  api)i)int- 
iiunt.  .Mr  .Smith  was  a 
cniitrihutnr  tn  the  /\'<;;/- 
;ci.'y  . /.u;t'  (niccllt-  Shnp  .^letimi.  havinii  p;irticip;iled  in  the  sliup 
kink   cninpi-titimi.   which   elnsi-d   Janiiary    ],^.    I'M  I. 

\.  (  .  R  \  xnoii'ii  has  hiin  .-ippninted  ni;ister  mech.inic  ni  the 
l-.rie.  with  nitice  at  .\\nn.  .\.  ^^  Ij^-  was  Imrn  mi  Octohi-r  1"'. 
ISO'',    at     R.-indn?ph.     N.     ^'..    and    was    ediicited    in    the    cmiininti 

-clinnls  at  .Salamanca, 
lie  l)i-i;an  railwav  unrk 
111  .March.  ISSi.  as  a  ma- 
chinist apjireiitice  mi 
till-  .\ew  \'nrk.  Lake 
l-'.rie  \-  Western,  imw 
tlu-  l-".rie.  and  after  coiii- 
pletin,u  his  appreiitieesliii) 
he  wnrked  as  a  iiiacliini>t 
mitil  Jnl_\.  1SS6.  w  lu-n  lu- 
went  tn  the  .\lle«heii> 
di\i-inii  .-IS  Inenmntivc 
rireiiian.  and  was  made 
.-111  iiiL;iiu-nian  in  .\pri!. 
lS"d.  I  Ir  reinaiiu-d  in 
that  pnsiti  ill  until  Jul*. 
T'dJ.  and  tlu-n  hecame 
1  'iniiintiv  I-  and  air-hr.ike 
iiisirni-Inr  .-it  llu-  Intir- 
natii  iii.il  (  nriespniideiU'i- 
Si-linnls  nf  Scr;inlnii,  I'a. 
In  \nw-nihi-r.  I'M.  he 
retinned  tn  tlu-  Mr\  ice  nf 
llu-  I  rii-  .-i-^  i;t-iur,-d  .-lir  l;r;iKi-  in>inu'tnr.  and  wa^  prmimii-d  in 
.laiiiiar>.  I'MK.  in  >npir\i-n;-  .,f  Ini-.immiM-  nprr.itinn  <>i  the 
\Ih-iihen>  and  I'.r.idlnrd  di\  i-.inii>.  which  ].  i^itinn  lu-  lu-ld  at 
llu-  tiiiii.  nf  hi-  rrcriii  appnintnu-nt  :is  iiListi-r  mechanic  nf  the 
RncJii-iir   dui-inn   ,,f   thi-   sanu-   inail. 

CAR  DKPAKT.MHNT 

W  .  ( ill  I  K-i'iK  has  hriii  .-ripniiurd  iii.-i>ter  ear  Imilder  i<i  the 
(eiitr.il    Wrmmii.    will   niTu-i-   at    St.    .Mh.ins.    \'t. 

t '.  I".  i)i  \i  has  hi-t  n  ,-ip[ininted  car  fnrcman  >>i  the  Deiui-r  iS; 
Ri"   ( Irande  at    llnivin-t    'i.    K:in..  \  ici-    \.    I..    l.;it!iaiii.   ri->imied 


V.    C.    F\,i..c<cli3,i. 


Ct     85'^  :   -■"    -  .       •■-■■■.-       ■■■■■■■      ■  r:  ■  ,.\  ^,  ./■  r.  ■  _  .   /,•        ■;.,■■.■■    .■■■'-:■  .■■■'    ..>.-.        ■     ■  ■  '■':■■-'    ■■'■     ,  '  :   ■      •  ■     .•■  •  ■  ;,;  -  '■:'■':■'  '•   .■     ■  -'..--iJ  -'   ■.  '■■■•'  ■:•<.'   ■•       ■^    ■ .   ■,  .■  ■■•^■~--  ~ 


I).  ('.  I\(i>s  Ii.is  JxHii  appnintid  ni.isiir  o.ir  huildrr  nf  the   Miclii-  -     \.    , .  -  "MpW       SlHOPS 

};;m  (I'lilral.  witli  oIVki'  at    Ditri  it,   Mirli..  viir  .1.   A.  (liulil).  t\v-  ._"'       .  '    ' 


tea sen. 


Ann   Akhiik.— .\<lilitii>iis  will  be  made  t'.>  liie  >ii"ii>-  at  <•\^«.v^o, 
Mich.    ■  .        "    -.     .:■  .  "■     ;/  ■'.■  ~-     ;_  ..       '     .■         ■"   ;      ■--   :  - 


r.  K ASS.  fnrnierly  of  tlic  T'tillm.in  ("ninii.iny,  lias  been  ap- 
jioiiitid  j;iiural  car  foreman  ni  the  l'ifi\  first  street  _\  ards  nf  tin 
riiieaKo.    R.,ek    Island    iS:    I'aeilu-.    vice    C.    An<lers<.n,    resi:..;ne.l.  ATttJiSdN.  To.I'Kk  \     \     ."^vnta     Fk    C..\>t     I.inj..      \     J.-^tall 


enj^iue  house  and  tr.ukai^e.  v. ..tir  .nid  draiuajiv  »>  stem  w  ijl  i»v.' 
crin>trni-led  at  I'.arstow.  (.".d..  ,it  a  eost  "l'  ajiiiroximatdy 
$l.ii(KK).  to  rei)Iaoe  tlie  >tnu-tnre>  de>tr'>vid  by  tire  Jnne  _M.  I')!!. 


( ).    J.    l'\(iK    h;is    liien    a])pointe<l    i^eneral    car    foreman    of    the 

Arkansa-   division   of   tlie   C'hica.yo.    i-tock    Island   &    Tacilic.   uitii 

iiea<l<|narter>    at    Arycnta.    Ark.,    vice    ( '.     11.    We^tfall.    n -iLined 

oil  account  of  ill  health.  Umtimoki;    I'v    ()iiio       \ii    ikctrical    >iili->tatii'n    will    In.     built 

-                              7-  •"    ■^''-    *^ '•"■*^"-    l'>altimort.    .Mil.,    to  uniyulo   a«l<Iiti«inal    powir    rc- 

(^pfOP  <|uiriil  in  the  opir.ition  of  ^hoji  inachitu  ry  atid  tti  e<|'>i-di/iii'^  the 

T    ,x     ,              11                    •    .     1               r                    r  .1       II  di-tribtilion    if    electric    cnrrent    oii    ihv  HaltiMiore    l*.elt     l.inc 
J.    I).    i.KWis  has  been  ap)iomted  .yani;    toreinan  of  the    Denver 

^    Rio  (iran<le  at   Salida,  Colo.,   vice  T.   .\.   Owen,  resigned.  (  anaihan    I'aiiik.      li    i^   nporte'l   that  ^UHJ.dOlt   will  be   >p«nt 

i:.    I.    Xki  NXN    ha-   been   appomted    foreman   of  the    Norfolk   &  '"   terminal    facihtio  at    (  o.p.itlan..    11.   C.   which    will   include   an 

Western    at    blast    Ka.lfonl.    \a..    vice    T.    1..    lirown.    tran>ferre.l.  ^■"^'•'^-  li"'">^  •  ^"'r  niKur  >hop...  „K.diii.<-  shops,  vto..  and  J?  inileS' 

.                   .            .  oi    track.      ,\n    a<Mition    i-    to   be   ma«tv   to   thv   enijiiK'   hou^t-  at 

J.    1.    IIkiiukk  has  been  appoimed  !.;eneiMl   Ion-man  of  the   .\or-  i;.-,,,,!,        \|-   , 

folk    iV    \\\>tern    at    I'.liietiebl.    \\  .    \  a.,    \  ice   J.    W.    .\ndrews.    re- 

j;jy,,,.,]  CiiHAco.    .MiiuAiKKK    vV    l'r(.i-.T    .SiiMi.     It    jv    r»  i^irted    thai 


:m|irovemeiHs    will    be   m.idc   to   the     Tacom.i.    \\'a-h.,   car   shi»|». 
which  xvill  nearly  douliK   it-  cap.acity.  ■    •■  • 


l\.  1..  r.iAi  K  has  bcin  .iiipointed  t^eneral  foreman  of  tin  .\or- 
folk  v"v  W  e-tern  at  Columbus,  ()Iiio.  \  jei-  J.  T.  lleiclUr.  trans- 
ferred.                                                     .    •.  Cj4KA(;ci.   .\ln.u\i  kik  i\    St.-   I'm  i..   ->\»'en};i'nc  hou>e   will   be 

,,     ,■     t,             II                     •    .     1      -1              •        I              .-  built  at    .\benleeu.   S.    D.ik..   at   an  e-limated  co<t   ..f  $7.^.<KU». 
1.    1..    l.AiM    has   been    appomted    m.yht    enjiine   hou-e    I.  reman 

of  the  henver  X-  Rio  ("irande  at  Salida,  {.."kIo.,  vice  .\.  II.  Asher,  li.i.iNoi.-  Cknikm.  The  npair  >hop>  at  l-.a>t  .St.  l,o;n>.  which 
rv-iuned.  wort'  recently  burned,  will  be  rebuilt  at  a  c>  st  of  ■a|^|)^'■\inlal^ly 
!l.  b.  |oNK>  li.i-  In-eu  apipoiuted  f"rein;m  boilermaker  of  the  ■^••-JU-  :■  .  ■  ';  '  ■ 
Diuver  iS;  Rio  dr.iude  at  Salida.  Colo.,  \  ice  \'.  J.  du-scuboven,  Kans.\>  (."its  So(  tii  i  kn.  — It  is  re]iorted  that  plan-  iiave  been 
I'e-it^ned.  made  t'ot-  the  erectitui  of  .(  -is--tall  enyme  hou-e.  a  '1)  ft.  turn- 
1.  1..  I'.kouN  ha-  been  appointed  ;^ener.d  f.  reman  oj  tlu  Xor-  ^•''''^■-  a  niachiiie  -hop.  ,-,  o-aliny  vilant.  .md  oiht-r  huildiiis:.-  lor 
folk  ^  W.-trru.  with  olhce  at  Keuova.  W.  \a..  vice  R.  1..  Ulack,  ''''^  '""■"'  •"  Watt-,  (  Uxl.i.  ;■..?.;;•.  :-,  ,  '.  ',  7 
tran>ferr.(l.        . .  -  :      . .                                  ;    ;■    v,  ;  ..        ,\..  ■.:;..    :.i^^,-  ■-/-  \,,iit.a[_K    SoiriiKkN.      It    i-    rei>..rted   i^l:lt    a    new    repair    shop- 

j.   l.MijjnN.  en.yine  ins]HClor  of  the   .\tchison.    Topeka  X    Saut.i  ^^'"    1"    '"'i't    •H    \\  c>t    .\lundeu.    \  a.,   near   -outlt .  Norfolk.      The 

l\.    ha-    lieen    appointe<l   engine    house    foreman    of   that    ro,-id.    at  '•""'   'i-'-^   ''»■<■'"   purchased,   .nid    it    is   evii^cteil  that   tin-   vvork    will 

i;,ir-to\\.  Cd.  ''c  ^t;irie<l  this  coniiiiLi  -nmmcr. 

liioM  v.-    .MiiAiiiii.i.  has   been   .-ippoiiued    forem.-iu   lioilermaker  XoKioik   \    Wt-n.kN.     It    is-  rei>'irtc.<l  vlhat  ]ilaiis  .are  preparvd 

of    tin    l"hicai;">.    Rock    Island    \     I'acitic    .it    .Xriicniia.    Ark.,    vice  lor  the  new   -hop-  .a   \\  t -i    .Vluiideu.  \'a.  The.  t;stitiiate<l.  o»st   is 

W.   K.   Keatiny.  <^Mpjm.                                                         -.  /    ';      ■._■-'/ 

\\  .    ]■'..    .\iii>o.\    has   been    appointeil   nitilit    eii.iiine    house    fore-  Xu«T)iKK\    Ra(TI  ic.     t^ 'Ulracis  have  beVti  a\v;ir<led  for  the  c   n- 

m.m    of    the    Norfolk    \-    Western    .it    West    Ri  aiioke.    V;i.,    vice  -truetion  <»f  .i  new    >  n-ine   h..u<e  :\Ui]  shoji  at   l\nirali;i.   Wa-h. 

1.    II     .\dams.  trausferreil.                     ■-       .     .■                     T.  .    ,  -  •  ■.                     ,,                  i,i                   ,    . 

.     NMJiiKkN    I   \<iij(.      llau>   arv   beiiij;  prep;ircd    f'..-r  iar;;ei'  car 

I-..  .\.  SwKKi.Ks   h,-i-  lieen  :i])]ioinii.  il  fori  man  •<\  the  enuine  house  -liops  at  ( )sweL;o.  I  )reuon.                                                .'        - 
auil    car    d.ei>artnieui    of    the    C'hic.i^o.    Rock     Isl.nid    iV    I'acilJe    at 

I                        M-            ■       1     ,       .                       1  .        .1         I    .-  \  IKtiiviA.N.— rAn    oitieir    writ*-    that    a  contract   ha-   i)cen   uivtn 

ln\erj4rove.  .Mum.,  vice  1-.  I  >'.-ite-,  a--itineii  to  other  dulie-.  .                     ...                                                           "v.vu  }.i»^ii 

•'          >                                              .  t'i  the  (.eoi-oe   I!.   Switt  C  ouip.niv .  C'liicatio,  f,  .r  buildinti  nu  <>rect-   .  . 

■■-      /   ;    :::■':-.  inji  slnip  -'t  I'Tincetou,  W  ,  \'a.     'Jhe  Roaitoki   f!ridi;<    Work-  has- 

ITRCHASINC;  AND  STOKKKI-HIMNC;      .  ,  ,  W     :,  the  contract    for  the   Med    work.      The   -tructure   i-  t.  be  55   it.-      ■ 

A     .M.    Dvuii'W.  meciianic.d   eii-ineer  of  the   r.ufl'alo  \    Sus<juc-  '''■-^''-   '-'    '*•  ''  '"•    ^   -'""   "•  •""'    ^^ '"   heof  -tii^l  ."ukI   I. rick   cn- 

h;im;:t    a!    (.a!et.,u.    I'a..    h,-i-    be^n    a]>pointed    .d-tr    i^eiural    store-  ^I'lHlion   witii   .gravel    io,,i.      |  lu-  improvenu tits   will  o.-t  j:.m.<)rin,       ■ 

k.iper.  ""t    includiii".;    one    -JO-toi,    .and    oju'    3H)-loii    crano.'  wbieh    ]'au-  ^ 

■            I       I',.,     .               1                                 •    .1        III              ,■      .      1           1  heeii  cii-ilered  fr.  .Ill   the    .Niles-lkMiicut  1V.>J1<I  Ootiniauv.     "1  he   --inic 

I  .    i.     I   \KkiK.    iiurcli.iMiij.;    .-iL:eut    "1    tlu-    lllniois    I  etitral.    .lud  '       ■                    ■''"•_, 

■  1  ...      .-  .1       c.    I              o   11       11     V    v.-      .1               -  1       .■.■  coiitr.-u-tors  have  b<eii  vueii   a  .c.injra<?i   t"  build  an  eNtens-i..n   i.j    ' 

vuepie-ident  o|   the  M.   I.outs.   r.elle\  ille  \   Southern,  with  olhce  ,            .      .          ,          _      .           ,  „    ..                                 V                 '. 

..    .1.;..,.      1,..     I      „     1     .    1     1                         1     .      .-   .1      ,-     .     1  "''^'  strippiiii;  shop,  /(»  n.   x    1(K)  n..  t*»:  cost  al-JnU  ^U.IWl,.  lo  bf 

-;.t    '  Iiic.i.l;o,    lia-    lieeii    eUcted    also    \  iei--])re-idetH    ol    the    Central  ,              i     •,         ■              .i  •          •    ,                       • 

•    ,•          ■  !i>ed  as  .1  hoiKr  >li.  p.       Ilii-  buihlum   ts  to  In-^if  Mvel   and   Iriclv 

construction,  and   will  be  niuijiped  with...  a  .5(l-t.  u,  craiH-.     .\n  ad-." 

(..     I-,.    Smith     has    bi-^-r.    apiiouiied    iiurcli.-ism«    .iiieui    of    the  dition,-il   cotiiraci    ha>   been    :.:iveu   to   tli^-   «k-o,-e    •.:.    Swift    Coi,-    "' ' 

.  I.rfi-iana   Kailuav   \   Navii^ati.  ii  C.mpany.  with  oliicc  at   Shreve-  ,,;i„,.     f,  „.   ,i,^.    f,  ,„„iiati,  ,..    f,.r   a   transfer,  table.  7?    h.    k  AW    n..' 

P    t-t.    La.    >uccee.lin.^  f.     I..    \  ,-,ULdiii.    -n|.erinliiideiit    of    tr.uis-  t. .  cost  .ibout  .-^l.l.^llll.  :nid  to  the  VVhiliuV  l-"o,md:- .  AV'   r:.ruip;'v;it 

portalion   and   jiurcli.-i-iu!.:   .'iLient.    le-ii^iud    t<i   accept    serv  ici    with  ("omp;uiv   i<ir  the  t.iblc.           •                          -',        : 

aiii'tln-r  couip.-in_v.  '    .-    '..:  .      ••'".■.:-:■■,; 

-^   :  .  '   /    :^    -  .   "  A\'K>rb:KN    \lAK\i.\\ii.     C'oiitraois  ItaAe  Well  ;L;!vti;i  iw.ilu-   R.^i-    - - 

';,  '    ■;     •  '  .                                OBITUVRY    -       -    '      ■     -     :       -    ■     "    -  ""'~  ^  Schaefvr  t'ompaiu.  t  "hieasio.  "f,  r  Vour  l.irtie  1  b.hnan  i -c  -:      -^ 

"■  m.itive  eoaliu^i  station^  I,,  b(    built  at  llajrerstown  and  at  ("rni- • 

I     I".  SiMi-oN.  lorem.-m  of  the  tin  and  pipe  >,hops  ..f  the  South-  berl;md.    .M.l.   .at    Ro.kw.n  d.    I'a...  aiul   at    We-f  \"iraiRi:i   t"ei!lf;vl 

erti   R.-itlw.-,>    .11  Co>ter,  d  eim.,  <liirl  in  tin    Lincoln   .Memorial  hos-  Jtinctroii.  W".  \":>       iw..  of  the  Slatioiisuillbe  oi  5<;)(J  toil-  c.(j;;.i--  ...- 

jiital  April  11.     .Mr.  Simpson  h;id.beeii  with  the  Southern  R.iihvay  it\.  and  .'ire  to  be  biiili  f  span  ami  c.al.jn  four  mai.n-iiiu-.  ir;.c'>-,- '■ 

)'•:■  J.^  vear-.  .uid   was  fi7  year-  old   .it   the  tiiue  of  his  death,        ^y  haviiiji-  24.  ft.  Ct  iileVs.                          -.'■..:                                   "               ■    ;.       ■ 
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Supply  Trade  Notes 


The  American  Locomotive  Company  is  making  additions  to 
its   plant   at    Montreal,   Can. 

The  Cambria  Steel  Company,  Johnstown,  Pa.,  has  moved  its 
Chicago  office  to   1860  McCormick  building. 

The  Laconia  Car  Company,  Boston,  Mass.,  has  moved  its 
general  offices  from  141  Milk  street  to  60  Congress  street. 

L.  R.  Romeroy,  consulting  engineer,  has  moved  his  office  from 
30  Church  street.  New  York,  to  105  West  Fortieth  street. 

The  Lima  Locomotive  &  Machinery  Company,  Lima,  Ohio, 
-will  construct  a  two-story  machine  shop,  150  ft.  x  350  ft. 

.  The  Harlan  &  Hollingsworth  Corporation  of  Wilmington,  Del- 
has  awarded  a  contract  for  the  erection  of  a  large  steel  car 
shop. 

The  Railway  Materials  Company,  Chicago,  has  moved  its 
general  office  from  the  Old  Colony  building  to  the  Railway 
Exchange.       ■..  .•,.•;■-.?;.,..".■•      -■■;.-,■.■  •  »- 

Kdgar  Allen  &  Company,  Limited,  Chicago,  steeL  manufac- 
turers, has  moved  its  office  to  larger  quarters  at  718-722  West 
Lake  street.  ^   •;  •■  ^  ■  '  .     • 

The  O'Malley-Beare  Valve  Company,  Chicago,  maker  of  the 
Multiple  line  of  valves,  has  moved  its  general  office  to  333  Rail- 
way Exchange. 

The  ScuUin-Gallagher  Iron  &  Steel  Company,  St.  Louis,  Mo., 
has  moved  its  New  York  office  from  1  Wall  street  to  the  Grand 
Central    Terminal.  .•     ■■■,■:■  .  -    . 

R.  L.  Langtini  has  been  appointed  mechanical  superintendent 
of  the  Western  Railway  Equipment  Company,  St.  Louis,  Mo.. 
with  office  in  that  citj. 

11.  M.  Baxter,  formerly  with  the  Wolfe  Brush  Company,  Pitts- 
burgh, Pa.,  has  been  appointed  manager  of  the  railway  depart- 
ment of  the  Kip  Brush  Company,  New  York  City. 

Herbert  W^olff,  mechanical  engineer  of  the  .\merican  Car  & 
Foundry  Company,  New  York,  has  been  made  assistant  to  Vice- 
President  J.  M.  Buick,  with  office  in  St.  Louis,  Mo.  '.■:.;• 

The  Toledo  Machine  &  Tool  Company,  Toledo,  Ohio,  has 
closed  contracts  for  a  three-story  steel  and  brick  building,  90 
ft.  X  115  ft.,  which  will  be  add«»d  to  its  present  plant. 

C.  E.  Thomas  has  resigned  his  position  as  general  foreman  of 
water  works  of  the  Illinois  Ceirtral,  to  go  with  the  Central 
Material  &  Constructi«jn  Company  at   Mt.   Pulaski,   111. 

George  F.  Stalley,  purchasing  agent  of  the  Browning  Engi- 
neering Company,  Cleveland,  Ohio,  has  also  been  made  adver- 
tising manager  of  that  company,  vice  L.  C.  Pelott,  resigned. 

The  railway  sales  department  of  John  Lucas  &  Co.,  Phil- 
adelphia, Pa.,  manufacturers  of  paints,  has  moved  its  Chicago 
office  from  the  Old  Colony  building  to  945  Peoples  Gas  building. 

Gardner  Cornctt,  vice-president  of  the  American  Steam  Gauge 
&  Valve  Manufacturing  Company,  Boston,  Mass.,  and  manager 
of  the  New  York  office,  is  to  make  a  business  trip  through 
England.     •^.' .v:r/--v'. :'  :■^^•"^'i;^:■- "^i:-  '   ■..'■".":-•.:•     ^  '     ■'  - 

The  Chicago  office  of  the  Niles-Bement-Pond  Company,  New 
York,  has  been  iiKjved  from  the  Commercial  National  Bank 
building  to  the  McCormick  building,  332  South  Michigan  ave- 
nue, Chicago,     '-./'^\■^■yi■^■■■'.■■y~:■^:■■'■■ 

'.The  Pennsylvania  Tank  Car  Company,  Sharon,  Pa.,  has 
awarded  the  contract  for  the  erection  of  a  building  250  ft.  .x  40 
ft.  When  completed  the  company  will  have  increased  its  capacity 
to  five  finished  cars  a  day. 


Milliard  P.  Osbourn,  formerly  assistant  sales  manager  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  at  Boston, 
Mass.,  has  become  a  member  of  the  firm  of  Samuel  W.  Green  & 
Company,  Springfield,  Mass.  .••.•..     .,:--^  ^  . 

Robert  E.  Frame,  who  has  been  connected  with  the  American 
Car  &  Foundry  Company,  New  York,  for  several  years,  has  re- 
signed to  become  connected  with  the  Haskell  &  Barker  Car 
Company,  Michigan  City,  Ind.        ^  ..'.;..•.  v^.V  ;;..?....' V^^ 

The  American  Sheet  &  Tin  Plate  Company,  Pittsburgh,  Pa., 
having  completed  a  series  of  service  tests  e-xtending  over  several 
years,  is  now  making  all  roofing  terne  plates  exclusively  from 
copper  bearing  open  hearth  steel.      <■    '■;'■  ,-.';/-'r-'yy.y-:]  ^^''!:^"'^~'/*C'^' 

William  H.  Winterrowd,  formerly  assistant  engineer  in  the 
mechanical  department  of  the  Lake  Shore  &  Michigan  Southern, 
has  been  appointed  mechanical  engineer  of  the  Damascus  Brake 
Beam  Company,  Cleveland,  Ohio. 

The  American  Railway  Supply  Company,  New  York,  has 
moved  its  general  office  from  24  Park  Place,  to  its  new  factory 
])uilding  at  134-136  Charles  street.  The  company  has  been  lo- 
cated at  the  former  address  for  22  years. 

John  11.  Long,  for  the  past  eight  years  sales  engineer  for 
the  William  Tod  Company,  Youngstown,  Ohio,  has  resigned  to 
take  a  similar  position  with  the  United  Engineering  &  Foundry 
Company.     His  headquarters  will  be  in  Youngstown. 

Nathan  Owitz  has  been  appointed  manager  of  the  Cincin- 
nati, Ohio,  office  of  the  Wheeler  Condenser  &  Engineering  Com- 
pany, Carteret,  N.  J.  Mr.  Owitz  has  been  in  the  sales  depart- 
ment in  the  home  office  of  this  company  for  the  past  six  years. 

The  Ralston  Steel  Car  Company,  Columbus,  Ohio,  is  making 
extensive  improvements  to  its  plant  by  enlarging  the  buildings 
and  adding  new  machinery.  When  these  improvements  are  com- 
pleted the  company  will  have  a  capacity  of  at  least  40  cars  a  day. 

J.  W.  Mack,  secretary  and  treasurer  of  the  Nathan  Manufac- 
turing Company.  New  York,  died  .\pril  11,  following  an  opera- 
tion. Mr.  Mack  had  been  secretary  and  treasurer  of  the  Nathan 
company  ever  since  its  organization  in  1883,  when  it  succeeded 
Nathan  &  Dreyfus.  .      .  ?...'?.:■■■     -• 

R.  .\.  Dugan,  formerly  assistant  general  manager  of  the 
Southern  Railway,  has  gone  to  the  ScuUin-Gallagher  Iron  & 
Steel  Company,  St.  Louis,  Mo.,  to  take  charge  of  the  sales  de- 
partment of  its  Chicago  office.  The  exact  location  of  this  office 
has  not  yet  been  determined. 

The  plant  of  the  Buffalo  Foundry  &  Machine  Company,  Buffalo, 
N.  Y.,  was  damaged  by  lire  to  the  extent  of  $10,000  on  April  11. 
The  greatest  damage  was  done  to  the  roof,  as  the  rest  of  the 
building  was  of  practically  fireproof  construction.  Work  was 
only  interrupted  for  four  or  five  days. 

Interests  associated  with  the  Nova  Scotia  Car  Works,  Halifax, 
N.  S.,  have  organized  the  Ontario  &  Western  Car  Company, 
Limited,  with  a  capitalization  of  $5,000,000,  and  have  announced 
the  intention  of  erecting  innnediately  a  modern  car-building  plant 
at  Port  -Arthur,  Ont.,  to  employ  about  1,000  men. 

Benjamin  Guggenheim,  president  and  director  of  the  Interna- 
tional Steam  Pump  Company,  the  Blake  &  Knowles  Steam  Pump 
Works,  Henry  R.  Worthington,  the  Laidlaw-Dunn-Gordon  Com- 
pany, and  the  Power  &  Mining  Machinery  Company,  all  of  New 
York,  was  lost  at  sea  in  the  wreck  of  the  W'hite  Star  steamship 
Titanic,  April  15. 

The  Reed-Prentice  Company,  Worcester,  Mass.,  has  recently 
been  incorporated  with  $2,500,000  capital.  This  corporation  is 
a  merger  of  the  following  companies,  all  of  Worcester :  The 
F.  E.  Reed  Company,  manufacturer  of  lathes;  the  Prentice 
Brothers  Company,  manufacturer  of  geared  head  lathes  and 
drills;  the  Reed  Foundry  Company,  manufacturer  of  heavy  ma- 
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chinery ;  the  Reed  &  Curtis  Machine  Screw  Company,  manufac- 
turer of  machine  screws  and  machine  tools,  and  the  Crompton 
Associates,  manufacturers  of  heavy  machinery  and  tools.        .  .^ 

The  Storrs  Mica  Company,  Owego,  N.  Y.,  has  taken  the 
general  agency  for  the  railway  trade  of  the  Indestructible  hose 
clamp,  made  by  the  Thompson  Manufacturing  Company,  New- 
ark, Ohio.  These  clamps  are  used  on  air  brake,  air  signal, 
steam  and  water  hose.  Sales  of  this  device  will  be  in  charge 
of  Charles  P.  Storrs,  manager  of  the  railway  department  of  the 
Storrs  company.       \  ■''■^''::'-''^:~''^-'^  ■.■■■^':'.'  y'"  ■'''■^"■\-:-':  ■':'■■■  '■'.■  ' '■"  ^'•;.-' 

At  the  annual  stockholders'  meeting  of  the  Joseph  Dixon 
Crucible  Company,  Jersey  City,  N.  J.,  the  retiring  board  of  di- 
rectors was  unanimously  re-elected  and  the  following  officers 
were  elected  for  the  ensuing  year :  President,  George  T.  Smith ; 
vice-president,  W.  H.  Corbin;  treasurer,  George  E.  Long;  sec- 
retary, Harry  Dailey;  assistant  treasurer  and  assistant  secretary, 
J.  H.  Schermerhorn. 

The  Greenfield  Tap  &  Die  Company,  Greenfield,  Mass.,  was 
organized  in  Boston  on  April  2  as  a  holding  company.  The 
capital  of  the  company  will  consist  of  $1,000,000  preferred  stock 
and  $1,000,000  common  stock.  The  company  owns  two-thirds  of 
the  stock  of  the  Wiley  &  Russell  Manufacturing  Company,  Green- 
field, manufacturer  of  taps  and  dies,  and  a  controlling  interest 
in  the  Wells  Brothers  Company,  Greenfield,  also  manufacturer  of 
taps  and  dies,  and  expects  soon  to  own  the  entire  stock  issue 
of  the  latter  company. 

The  Pittsburgh  Steel  Foundry  Company,  Pittsburgh,  Pa.,  has 
acquired  all  of  the  stock  of  the  Pittsburgh  Equipment  Com- 
pany, and  the  business  of  the  latter  company  will  hereafter  be 
conducted  under  its  name.  The  Pittsburgh  Steel  Foundry  Com- 
pany has  increased  its  capital  stock  to  $1,000,000,  and  is  en- 
larging its  plant  to  provide  better  facilities  for  designing  and 
manufacturing  the  line  of  cast  steel  equipment  for  freight  car 
bodies  and  freight  car  trucks,  which  was  developed  by  the  Pitts- 
burgh Equipment  Company.  ■    '' 

^  ' -The  Joliet  Railway  Supply  Company,  Joliet,  111.,  announces  that 
in  addition  to  the  Perry  anti-friction  side  bearings  it  has  made 
arrangements  for  the  exclusive  manufacture  and  sale  of  the  im- 
proved Hartman  anti-friction  center  plate.  In  addition  to  its 
works  at  Joliet,  the  company  is  now  equipping  and  will  operate 
a  large  plant  at  Fortieth  street  and  Princeton  avenue,  Chicago,  to 
which  point  it  will  remove  its  general  office  from  Joliet  and  its 
Chicago  office  from  the  Fisher  building,  maintaining  sales  offices 
only  at  the  Karpen  building,  Chicago,  Mutual  building,  Richmond, 
Va.,  and  Syndicate  Trust  building,  St.  Louis,  Mo. 

On  March  28,  the  United  States  District  Court  for  the  district 
of  New  Jersey,  in  an  opinion  by  Judge  Cross,  handed  down  its 
decision  in  a  suit  of  the  Westinghouse  Air  Brake  Company, 
Pittsburgh,  Pa.,  vs.  the  New  York  Air  Brake  Company,  New 
York.  The  complainant  alleged  that  patent  No.  912,511,  cover- 
ing the  K-triple  valve,  and  patent  No.  912,512,  for  a  check  valve, 
had  been  infringed  by  the  defendant.  The  court  decided  in  favor 
of  the  complainant  as  to  the  K-triple  valve  patent,  but  dismissed 
the  complaint  as  to  the  other  patent,  it  being  evidently  of  minor 
importance  and  value,  and  the  court  holding  it  invalid.         •■':■■/■ 

Abram  E.  Smith,  mechanical  engineer  of  the  Union  Tank 
Line  Company,  New  York,  has  been  appointed  assistant  master 
car  builder,  with  office  at  New  York,  succeeding  Thomas 
Beaghen,  Jr.,  promoted.  Mr.  Smith  was  born  in  Hereford,  Eng., 
on  February  2,  1879,  and  entered  the  service  of  the  Union  Tank 
Line  Company  on  February  12,  1902,  as  a  stenographer  and 
draftsman.  During  the  period  from  1902  to  1907,  he  attended 
the  evening  classes  at  the  Cooper  Institute,  and  later  was  gradu- 
ated from  the  Cooper  Union  School  of  Science.  On  May  1, 
1907,  he  was  made  mechanical  engineer  of  the  Union  Tank  Line 
Company,  which  position  he  held  until  his  recent  promotion 


The  National  Tube  Company,  Pittsburgh,  Pa.,  which  recently 
sold  $10,000,000  in  bonds,   will   increase   its  capital   stock   from 
$9,000,000  to  $13,000,000.     This  $4,000,000  stock  will  be  bought  at 
par  by  the  Federal  Steel  Company,  New  York,  which  is  a  sub- 
sidiary of  the  United  States  Steel  Corporation,  and  which  now-^ 
owns  all  the  outstanding  stock  of  the  tube  company.     The  pro- 
ceeds of  the  sale  of  the  bonds  and   stock   will  be   used  to  re-  J 
imburse  the  United  States  Steel  Corporation  and  subsidiary  com- ' 
panies  of  the  corporation  for  money  borrowed  from  them  to  pay 
for  actual  outlays,  for  additions  and  extensions  to  the  National  - 
Tube  Company's  plant,  and  for  working  capital.     When  this  re- 
adjustment has  been  made  the  National  Tube  Company  will  have 
no  floating  debt      ;...    .r,:V  'v  ;.:   \:.;-   ^;  .,-;■'.".';:■  -v  :  '■'.". 

Arthur  M.  Kittredge  has  resigned  as  president  of  the  Barney 
&  Smith  Car  Company,  Dayton,  Ohio.  Probably  no  successor 
will  be  elected  until  the  annual  meeting  in  June.  Mr.  Kittredge 
entered  the  service  of  the  Barney  &  Smith  Car  Company  in  1884 
as  salesman,  and  was  appointed  assistant  superintendent  in  1886. 
He  was  superintendent  from  1888  to  1900,  when  he  was  elected 
vice-president.  This  office  he  held  until  November,  1908,  when 
he  was  chosen  president  to  succeed  Colonel  J.  D.  Piatt.  Mr,.; 
Kittredge  is  widely  known  among  railway  officers  and  manufac- 
turers of  railway  equipment  and  is  considered  an  authority  on 
matters  of  car  construction.  He  remains  a  member  of  the  board 
of  directors  of  the  Barney  &  Smith  Company,  being  also  a  di- 
rector of  many  industrial  and  financial  institutions.  Since  the 
organization  of  the  Railway  Business  Association  Mr.  Kit- 
tredge has  been  very  actively  identified  with  its  work  and  is 
now  one  of  its  vice-presidents.  ^    ,  ... 

Thomas  Beaghen,  Jr.,  assistant  master  car  builder  of  the 
Union  Tank  Line  Company,  New  York,  has  been  appointed  mas- 
ter car  builder,  with  office  at  New  York,  succeeding  Charles  M. 
Bloxham,  who  has  retired  on  account  of  ill  health.  Mr.  Beaghen 
was  born  on  April  20,  1876,  in  Hancock,  Delaware  county.  New 
York.  After  graduating  from  the  Hancock  high  school  and  tak- 
ing several  special  courses  in  mathematics,  chemistry,  etc.,  he 
graduated  from  the  Pratt  Institute  of  Technology.  He  also  took 
a  special  course  of  mechanical  engineering  at  Lehigh  University. 
He  then  entered  the  mechanical  department  of  the  New  York 
Central,  and  later  was  connected  with  the  American  Steel  Foun- 
dries Company  and  the  United  States  Metal  &  Manufacturing 
Company.  Mr.  Beaghen  entered  the  service  of  the  Up'on  Tank 
Line  Company  on  March  15,  1909,  as  inspector  of  materials,  and 
was  made  assistant  master  car  builder  on  June  1,  1910,  which 
position  he  held  at  the  time  of  his  recent  appointment  as  master 
car  builder.         \-;  ;;.  .ii\\':  ••-'-; 

John  Mather  Wallis,  assistant  to  the  president  of  the  Safety 
Car  Heating  &  Lighting  Company,  New  York,  since  1909,  died 
of  heart  disease  at  his  home  at  East  Orange,  N.  J.,  April  5. 
Mr.  Wallis  was  born  at  New  Orleans,  La.,  December  10,  1853. 
After  graduating  from  the  Stevens  Institute  of  Technology  in 
1876,  he  entered  railway  service  in  the  Baltimore,  Md.,  shops  of 
the  Northern  Central.  He  was  assistant  road  foreman  of  engines 
of  the  Northern  Central  and  Baltimore  &  Potomac,  November, 
1879,  to  December,  1881 ;  assistant  engineer  of  tests  of  the  Penn- 
sylvania Railroad  at  Altoona,  Pa.,  December  1,  1881,  to  June  1, 
1882;  superintendent  of  motive  power  of  the  Northern  Central, 
June  1,  1882,  to  June  1,  1883;  superintendent  of  motive  power  of 
the  Philadelphia,  Wilmington  &  Baltimore,  June  1.  1883,  to  June 
1,  1890;  superintendent  of  motive  power  of  the  Pennsylvania 
Railroad  division  of  the  Pennsylvania  Railroad,  June  1,  1890,  to 
October  26,  1896;  general  superintendent  of  the  Philadelphia  & 
Erie  and  the  Northern  Central,  October  26,  1896,  to  January  1, 
1899;  general  superintendent  of  the  Pennsylvania  Railroad  divi- 
sion of  the  Pennsylvania  Railroad,  January  1,  1899,  to  1903.  In 
1903  Mr.  Wallis  retired  from  railway  service,  and  in  1909  he 
went  to  the  Safety  Car  Heating  &  Lighting  Company  as  assistant 
to  the  president. 
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Catalogs 


Nut  Tapping  Machine. — The  National  Machinery  Company, 
Tiffin,  Ohio,  has  published  a  leaflet  telling  how  its  tapping  ma- 
chine will  prevent  the  general  breaking  of  taps. 

Door  Fixtures. — The  Railway  Utility   Company,  Chicago,  has 

issued  a  new  booklet  describing  its  line  of  automatic  locks  for 

freight  car   doors,   double   roller  door  hangers,  and   otlier   door 
fixtures. 

Tool  Steel.— The  Tool  Steel  Gear  &  Pinion  Company,  Cincin- 
nati, Ohio,  has  issued  a  small  illustrated  booklet  containing  serv- 
ice records  for  gears  and  pinions  in  use  on  a  number  of  electric 
railways. 

Wheel  Presses. — The  VVatson-Stillman  Company,  New  York, 
has  published  catalog  No.  85,  describing  its  hydro-pneumatic 
wheel  presses.  The  catalog  gives  illustrations  and  detailed  de- 
scriptions. •     •      ;;- ..••.;.  ,-^^v' ■.,. .    ■.-,%:..  --.i.,.- ■'..•  ..■'.     ■.     ■,  y   .':   •'-.:•■. 

Hydro  Recorders. — Herman  Bacharach,  Pittsburgh,  Pa.,  has 
issued  a  series  of  pamphlets  describing  tiie  various  uses  of  hydro 
recorders.  These  instruments  may  be  used  for  measuring  draft, 
velocity,  volume  and  pressure  of  air  and  water.  .    .     •  '  v.■■'-- 

•,  .  Water  Flow  Meters. — The  General  Electric  Company, 
Schenectady,  N.  Y.,  has  issued  bulletin  No.  4941,  which  con- 
tains a  description  of  the  G-E  water  flow  meters,  and  super- 
sedes the  bulletins  heretofore  published  on  this  subject.  .'    ' 

Machine  Tools. — The  Betts  Machine  Company,  Wilmington, 
Del.,  has  recently  issued  catalog  No.  IR,  illustrating  various 
heavy  horizontal  and  vertical  boring  mills,  slotters  and  planers 
tliat    have    been    installed    in    various    railway    and    locomotive 

shops.     --I'^''^  '■'V'-"^'\     ■^.,^'■'••"■,■■>■■  V    ■•■■;;  V  .;':/ •     .:;■:   r'-V^  It  ;.'-■•■■     ':■''.       ■■  !': 

Car  Roofing. — The  Hutchins  Car  Roofing  Company,  Detroit, 
Mich.,  has  issued  a  new  illustrated  catalog  describing  and  illus- 
trating both  by  detail  drawings  and  photographs,  its  various 
types  of  outside  metal  roofs,  inside  all-metal  roof,  and  plastic 
car  rooting.        ;..;•,/.•■:.:.••■-;' •■'^-  :■■■■-"  ^    ;■    .i.,'    .  .    ."     ■■-.•.'  .;  >  - 

Hydraulic  Benders. — The  Watson-Stillman  Company,  New 
York,  has  recently  issued  catalog  No.  83,  containing  64  pages 
and  describing  its  hydraulic  machines.  Special  mention  is 
made  of  the  hydraulic  benders,  which  are  used  for  bending  rails, 
rods,  pipes,  automobile  frames,  shafts,  etc. 

Electric  Tools. — The  Chicago  Pneumatic  Tool  Company,  Chi- 
cago, has  issued  bulletins  E  19.  E  20.  IC  21  and  E  23,  describing 
its  Universal  electric  drill  for  direct  or  alternating  current,  a 
new  line  of  electric  drills  for  heavy  duty,  the  Duntley  electric 
track  drill,  and  air-cooled  direct  current  drills. 

Recording  Gage. —  Ihe  Ashton  Valve  Company,  Boston,  Mass., 
has  issued  circular  No.  50.  describing  its  wheel  press  recording 
gage,  duplex  steam  gage,  triplex  air  gage,  inspector's  testing 
and  proving  outfit,  locomotive  gage  cocks,  train  brake  and  sig- 
nal cncks,  test  gages  and  pressure  gage  tester. 

LiouiD  FOR  Hydraulic  Tools.— The  Watson-Stillman  Company, 
New  York,  has  issued.  Bulletin  J.  which  describes  a  new  liquid, 
called  Jackohol.  for  hydraulic  tools.  It  does  not  thicken,  freeze, 
gum  or  chansjc  in  chemical  composition  and  protects  the  metal 
surfaces  and  i)ackings  witli  which  it  comes  in  contact. 

Equipment  and  Supplies. — The  Walter  A.  Zelnicker  Supply 
Company,  St.  Louis,  Mo.,  lias  published  in  a  small  booklet  a 
list  of  its  new  and  second-hand  e(|iiipnient  and  supplies,  includ- 
ing locomotives,  cars,  contractors'  supplies,  track  supplies,  dredges, 
derricks,  pumps,  scales,  engines,  hoists,  steam  shovels,  etc. 

'Car  Ventilation.— The  Railway  Utility  Company,  Cliicago, 
has  issued  a  small  folder  describing  the  Utility  car  ventilator, 
which   is  operated  by  a  jet  action  caused  by  a  downward  rush 


of  air  l)etween  the  body  of  the  ventilator  and  an  outer  ring  which 
siphons  air  from  the  interior  of  the  car  through  an  inner  ring. 

Elastic  Corrugated  Tubes. — O.  N.  Beck.  11  Queen  Victoria 
street,  London,  E.  C,  has  issued  a  catalog  on  the  elastic  corru- 
gated tubes  for  expansion  joints,  heating  and  smoke  tubes, 
superheaters,  condensers,  etc.  These  tubes  have  a  uniform  thick- 
ness throughout  and  will  bend  to  a  very  small  radius,  and  may 
be  made  to  form  most  any  connection.  •....- 

Motors. — The  General  Electric  Company,  Schenectady,  N.  Y., 
has  devoted  bulletin  No.  4915  to  its  type  CVC,  direct  current 
motors  of  the  commutating  pole  design.  These  motors  embody 
certain  improvements  over  those  described  in  the  company's 
previous  bulletin  on  this  subject.  The  bulletin  amply  illustrates 
and  describes  the  motors  and  includes  rating  tables. 

Metallic  Hose  Joints. — The  Greenlaw  Manufacturing  Com- 
pany, Boston,  Mass.,  has  issued  catalog  describing  its  flexible 
metallic  joints.  These  joints  will  swing  50  deg.  in  any  direction 
and  are  found  to  be  especially  useful  for  hose  lines  between  cars 
and  between  the  engine  and  tender ;  also  for  blower  apparatus  in 
engine  houses.    They  are  constructed  for  200  lbs.  pressure.^     ' '  ;: 

Scully  Blue  Book. — The  Scully  Steel  &  Iron  Company,  Clii- 
cago, has  recently  issued  its  1912  "Blue  Book,"  which  is  a  very 
complete  catalog  of  its  stock  with  the  list  prices.  This  book 
is  intended  to  take  the  place  of  the  monthly  stock  list  recently 
issued  by  this  company,  and  besides  covering  its  products  has 
tables  and  information  which  will  be  found  valuable  to  its 
customers. 

S.MOKELEss  Chimney's. — The  F'urnace  Gas  Consumer  Com- 
pany, Matteawan,  N.  Y.,  has  issued  a  12-page  pamphlet  describ- 
ing tiic  furnace  gas  consumer,  a  device  consisting  of  a  bank 
of  fire  clay  tubes  installed  in  the  space  back  of  the  bridge  wall 
and  underneath  the  boiler.  It  is  claimed  that  these  tubes  be- 
come white  hot,  and  in  that  condition  they  serve  to  complete 
the  combustion  of  gases.  >.      : 

Small  Polyphase  Motors. — The  General  Electric  Company. 
Schenectady,  N.  Y.,  has  issued  bulletin  No.  4933,  describing  its 
small  polyphase  motors  of  riveted  frame  construction.  These 
motors  are  for  two  and  three-phase  circuits  and  wound  for  25, 
40  and  60  cycles.  They  range  from  14  to  15  h.  p.  This  bulletin 
describes  both  horizontal  and  vertical  motors,  and  contains  il- 
lustrations of  various  applications  of  the  motors.    ■•■'•'■' ^'.'v;. 

Files. — The  Vixen  Tool  Company,  Philadelphia,  Pa.,  has  is- 
sued Bulletins  A,  B  and  C  describing  the  Vixen  files.  These  have 
deep  semi-circular  teeth,  so  formed  that  they  will  give  off  filings 
which  resemble  the  turnings  from  a  lathe  or  milling  machine. 
The  semi-circular  tooth  prevents  clogging.  Dififerent  types  of 
files  are  clearly  described  and  illustrated  in  these  bulletins. 
Bulletin  C  is  a  report  of  tests  made  on  this  file  by  the  Franklin 
Institute.,;  r-.    -r.  ,-.^  ;■•-.: -v.-:-'  -.;•-.;•■•:;  »;.,.•"•;:  .  :\  /  V'"v--;;;''"--\  i-^-.-  ■'■  .•■' 

Machinists'  Tables.— The  Pratt  &  Whitney  Company.  Hart- 
ford, Conn.,  has  issued  a  folding  cardboard  table  which  is  of 
special  value  to  machinists,  and  wlieii  folded  is  7  in.  x  15  in. 
The  following  tables  are  preseiitt.d:  U.  S.  standard  screw 
tiireads;  ta1)le  of  drilling  speeds;  metric  standard  screw  threads; 
standard  dimensions  of  wrought  iron  welded  tulies ;  pitch  or 
angular  diameters  of  hand  taps,  and  the  A.  S.  M.  E.  standard 
for   machine   screws.  .-;■      -•v.v  :.;..;;...■;/•,;-,•".":  ••••: 

Ste.vm  Chart. — The  De  Laval  Steam  Turbine  Company, 
Trenton,  N.  J.,  has  issued  a  Mollier  diagram  with  a  special 
scale  that  is  used  to  facilitate  the  reading  of  the  diagram.  This 
scale  has  four  sets  of  divisions  by  which  the  pounds  of  steam 
per  horse  power  hour ;  the  duty  in  million  foot  lbs.  per  thousand 
lbs.  of  steam ;  tlie  velocity  in  feet  per  second,  and  the  B.  t.  u.'s  per 
lb.  of  fuel  may  be  easily  determined.  F'ull  directions  are  given 
on  the  back  of  the  diagram  for  the  use  of  tlic  chart  and  tlie 
scale. 
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^  :  ./      The  four  conventions  reported  in  this  issue 

:,  ■  ■  Our      -  • . 

;.:  :        .      Were  all  so  important,  from  the  standpoint 

;:  "  ^  of  American  Engineer  readers,  that  we  have 

Issue      ■■'■■-:     been   compelled   to    devote   a   much   larger 

part  of  the  paper  to  them  than  was  at  first  expected,  and  among 

other  things  a   large   number  of  shop  kink  and  shop  practice 

articles,   which   were   intended   for   this    issue,   have   had   to   be 

held  over.     To   offset  this   a  much   larger   portion   of  the  July 

issue  will  be  devoted  to  these  subjects  than  has  been  customary-. 


■y '''.:■  ■.^:'''X^'-'"-'' '■''^    American    Engineer    readers    will    receive 
.  ■  copies  of  the  eight  issues  of  the  Daily  Rail- 

June    '■.,■:■-      ^gy  jg^  Gazette,  which  is  published  at  At- 
Dailies  lantic  City,   N.  J.,   during  the   Master  Car 

Builders'  and  Master  Mechanics'  conventions,  June  12-19.  The 
practice  of  the  American  Engineer  has  always  been  to  pubHsh 
abstracts  of  the  proceedings  of  these  conventions  in  its  July 
and  August  issues,  but  this  will  be  discontinued  this  year» 
because  of  the  arrangement  whereby  its  readers  will  receive  a 
detailed  account  of  the  proceedings  in  the  Daily  Railway  Age 
Gazette.  Many  of  our  readers  will  undoubtedly  want  to  bind 
the  dailies  with  the  American  Engineer  at  the  end  of  the  year, 
and  our  annual  index  will  therefore  include  all  of  the  articles 
in  the  Daily  Raihvay  Age  Gazette,  as  well  as  the  Americati 
Engineer.  ^,  :         -•  .;-  .-  ,<.    "     .•-->-■-.: 
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■■'"'    '-it'  1  '    •  \,  This  problem  came  up  at  the  annual  meet- 

.-,     Reclaiming  r    ,      r,   ■,  o         ,  ,    . 

mg  of  the  Railway  Storekeepers    Associa- 

^^^^  tion  in  two  different  forms.    The  committee 

Material  on    recommended    practices    advocated    the 

installation  of  a  special  salvage  department  which  would  come 
under  the  direct  control  of  the  storekeeping,  or  supply  depart- 
ment, and  whose  duty  it  would  be  to  gather  up  all  obsolete  and 
scrap  material,  and  arrange  for  reclaiming  or  selling  it.  E.  J. 
McVeigh;  a  member  of  the  committee,  also  read  an  extensive 
paper,  in  which  he  drew  attention  to  the  abuses  which  could 
be  corrected  if  this  matter  was  placed  in  the  hands  of  a  sepa- 
rate department,  instead  of  being  left  to  several  departments, 
or  individuals,  no  one  of  which  was  entirely  responsible.  J.  H. 
Callaghan's  paper  on  Line  Inspection  also  touched  on  the  im- 
provements which  could  be  made  in  the  proper  use  of  materials, 
and  the  reclaiming  of  scrap  and  second-hand  material,  by  hav- 
ing an  inspection  team  of  officers  make  frequent  trips  over  each 
division.  Abstracts  of  both  of  these  papers,  and  the  discussions 
<?n  them,  will  be  found  in  another  part  of  this  issue. 


Qv     The  conventions   of  the   four  associations      ;  ' 
which  met  in  May,  and  which  are  reported     .>: 
ay  jj^    ^j^jg    issue,    were   more   than    ordinarily 

.;-,;,  Conventions  successful,   both  as  to  attendance   and   the     /' 

grade    of   the    papers    and   the    reports    which    were   presented, 
and    the    way    in    which    they    were    discussed.      Three    of    the 
associations   have   decided   upon   the   place   of  meeting   for   next     -• ' 
year,  two  going  to  Chicago  and  one  to  St.  Louis.     It  is  rather    ;X 
significant   that   all    four   of   the   new   presidents   are    from   the    V. 
middle  west.     H.   A.   Wahlert,   the   new   president  of   the   Air       '-■■■ 
Brake  Association,  is  with  the  Texas  &  Pacific;  M.  O'Connor,     , .  ■ 
president  of  the  Master  Boiler  Makers'  Association,  is  with  the 
Chicago  &  North  Western  at  Missouri  Valley,  la. ;  J.  R.  Mul-     '.-'■]■ 
roy,  president  of  the  Railway  Storekeepers'  Association,  is  with 
the  St.  Louis  &  San  Francisco  at  Springfield.  Mo.,  and  H.  T.     V 
Bentley,   president  of  the   International   Railway   Fuel  Associa-    /-,: 
tion,  is  with  the  Chicago  &  North  Western  at  Chicago.     Of  the     '  .' 
17    railway   men    who    were    elected    as    officers    of   these    four     '  ' 
associations,  14  come  from  the  West  and  only  three  from  the    .■:-- 
East.     Usually  the  men  selected  for  positions  of  this  kind  are     -V 
from  among  those  who  are  most  active  at  the  conventions,  or    -"  J; 
who  have  attracted  special  attention  because  of  the  good  work 
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they  have  done  in  the  preparation  of  papers  or  reports.  It  is 
rather  strange  that  more  eastern  men  are  not  represented  on 
the  official  boards  of  these  associations. 


Repairing 

Driving 

Boxes 


g,        ':-■.:'■■    A   prize   of  $25   will   be   awarded   for   the 
article,  received  before  September  1,   1912, 
rrac  ice  describing   the   best   practice    for   repairing 

Competition  pistons,   piston   rods  and  crossheads.     The 

description  should  cover  both  the  renewal  and  repairs  of  the 
following  parts:  Piston  heads,  piston  packing,  piston  rod,  cross- 
head,  crosshead  shoes,  wrist  pin  and  iiot  and  key,  if  the  rod  and 
crosshead  are  secured  together  in  that  manner.  A  time  study 
of  each  operation,  including  a  brief  specification  of  the  machine 
tool  used  and  the  feed  and  speed  at  which  it  is  operated,  will 
give  the  competitor  considerable  advantage  in  the  decision. 
The  article  should  be  accompanied  by  a  detailed  account  of  the 
method  used  in  transferring  all  the  different  parts  from  one 
place  to  another  in  the  shop  and  with  drawings  or  photographs 
showing  any  new  kinks  used  in  connection  with  the  work.  Mr. 
Spidy's  article  on  the  repairs  to  driving  boxes  in  this  issue  will 
serve  as  a  model  for  the  kind  of  an  article  that  should  be  sub- 
mitted. Contributions  which  do  not  win  a  prize,  if  considered 
of  sufficient  value  for  publication,  will  be  paid  for  at  our  regular 
space  rates.  ,■■  .    .  ,  . 


'^   ^t      t     .        ■     Some  mterestmg  data  concernmg  the  use 
Absorbent  .       ,        ,  ,       ,  ,        .    . 

,  '   ■  ^  ot    absorbent    towels    for    general    wipmg 

owe  s  purposes,   was  brought   out   in   a   paper  by 

vs.  Waste  \v.   O.   Taylor,   of  the   Galena   Signal   Oil 

Company  at  the  Railway  Storekeepers'  convention  at  Buffalo, 
X.  Y.  This  paper  appears  in  abstract  in  another  part  of  this 
issue.  The  oil  is  extracted  from  the  towels,  when  they  become 
soiled,  by  what  is  known  as  an  emulsion  machine,  which  is  of 
the  centrifugal  type.  On  one  road  the  oil  thus  extracted  is 
sold  to  the  signal  department  for  the  lubrication  of  switches, 
resulting  in  a  saving  of  $163.28  each  month.  This  saving  takes 
into  account  the  cost  of  the  towels,  as  well  as  the  cost  of  clean- 
ing them.  It  is  expected  that  with  fair  usage  the  life  of  the 
towels  will  be  about  five  or  six  months.  Machines  for  reclaim- 
ing the  oil  from  waste  or  packing  are  not  in  general  use,  although 
there  would  appear  to  be  a  good  field  for  them  on  most  roads. 
The  New  York  Central  &  Hudson  River  uses  such  a  machine 
at  its  East  Buffalo,  X.  Y.,  car  shop  for  cleaning  journal  box 
packing  and  soiled  waste  from  the  shops.  It  was  described  in 
the  Shop  Section  of  the  Railway  Age  Gazette,  August  5,  1910, 

page   236.      ■-....■>.;;.  j.-.;  ^-.         ;:  _  ^,,■■...^    ,-,-  :.:_     ^,     ..,..r 


The 
Brick 
Arch 


The  brick  arch  committee  of  the  Master 
Boiler  Makers'  Association  is  to  be  con- 
gratulated on  the  thorough,  well-arranged 
and    comprehensive    report    which    it    pre- 


sented at  the  convention  in  Pittsburgh.  The  necessity  for  in- 
creased boiler  capacity  has  done  much,  on  many  roads,  to  bring 
about  a  more  general  introduction  of  the  brick  arch,  although 
the  fuel  savings,  which  are  made  possible  by  its  use.  are  not 
to  be  overlooked,  as  indicated  by  the  report  and  discussion  which 
appear  in  abstract  elsewhere  in  this  issue.  Like  any  other  part 
of  a  locomotive,  the  best  results  can  only  be  obtained  when  the 
arch  is  properly  installed  and  taken  care  of.  That  the  brick 
arch  has  not  proved  an  entire  success  in  the  past  has  been  not 
because  it  has  not  given  good  results  in  improving  the  combus- 
tion and  preventing  smoke,  but  because  of  difficulties  in  main- 
tenance due  to  improper  design  and  installation.  The  sectional 
arch  which  has  been  introduced  within  the  past  few  years  has 
overcome  the  difficulties  which  were  experienced  with  the  older 
types  of  arch,  and  has  made  it  possible  to  secure  the  extremely 
favorable  results  which  were  reported  at  the  meeting  of  the 
Boiler  Makers'  Association.  •  ;  .. 


E.    T.    Spidy,    assistant    general    foreman,    ':, 
Winnipeg   shops,    Canadian    Pacific,   is   the  ' 
winner  of  the  $25  prize  in  the  competition  ■.•; 
on  the  methods  of  repairing  driving  boxes,    ■- 
which   closed   May   first.     Mr.   Spidy's   article  will  be   found   in   / 
another  part  of  this  issue.     In  awarding  this  prize,  it  is  recog-     ■ 
nized  that  in  some  particularls   Mr.   Spidy's  methods  are  prob- 
ably not  the  best  and  the  decision  of  the  judges  was  based  on 
the  complete  operation  rather  than  the  details.     There  is  evi-  ' 
dently  a  great  diversity  in  ideas  of  the  proper  way  of  repair- 
ing   driving    boxes    throughout    the    country,    and    it   is    to    be 
hoped   that   the   articles   on   this   subject,   published   in   this   and  '' 
succeeding  issues,   will  draw  attention  to  more   rapid  and  less    " 
expensive    ways    of     performing    the     ten    or    twelve    necessary  ' 
operations  included  in  this  work.     The  custom  of  putting  driv- 
ing boxes  in  a  lye  vat,  boiling  them  for  about  three  hours,  and 
afterwards   washing   and  wiping  is  very  general.     It  has  been 
found    at    several    places    that    by    turning    a    stream    of    warm 
water    on    the    boxes    and    then    wiping    with    waste,    equally    ' 
satisfactory    results    are    obtained.      This    takes    but    about    ten    ' 
minutes  per  box. 

Some    roads    tap    the    screw    in    plugs    to    hold    the    brasses. 
These   require  drilling  before  the  brasses   can   be  pressed   out.     • 
.\   straight   taper   plug   driven    from   the   inside   is   equally   good 
and   does   not   require   the   box   to   be   taken   to   a   drill   press.   ,' 
The  practice     of  forming  the   outside  of  the  crown  brass  by 
turning  it  in  a  lathe,  and  then  transferring  it  to  a  shaper  or  slot-      ; 
ter    for  finishing    the  corners,    is  quite  general.      This  requires    ■ 
two  settings  and  two  machines.     A  better  method  seems  to  be  V 
to  lay  off  the  brass  with  a  suitable  instrument,  and  then  shape    - 
or   slot  it   complete  at  one   setting.     A  draw-cut  shaper  fitted 
with  a  special  appliance  is  used   to  advantage  in   some  shops 
for  doing  this  work.     A  number  of  roads  are  casting  the  crown 
brass    in    place    in    the    box.      Where    suitably    shaped    and    lo- 
cated dove-tailed  grooves  are  cut  and  the  box  is  heated  suf- 
ficiently before  pouring,  this  practice  is  proving  most  success- 
ful,  and   of   course,    from   the   standpoint   of  the   shop,   it   is   a 
satisfactory  short  cut  which  completely  eliminates  at  least  two 
operations.     One  company,  at  least,  is  using  a  removable  brass 
held  in  place  by  a   wedge.     From  an   engine  house  viewpoint 
this  construction  has  many  advantages,  but  it  makes  more  ex- 
pensive work  for  the  shop.     Brass  liners  machined  and  fitted 
in    the   shoe   and   wedge   channel   of  the   box   appear   to   be   an 
unnecessary  refinement.     It  is  far  better  to  groove  the  channel 
and  cast   the   liner    (in  some   cases  made  of  hard  babbitt)    in 
place.     There    seems   to   be   little    doubt   but   a    liner   of   some 
kind   is   a  necessity  unless  bronze  shoes   and   wedges  are  used.       ■ 

Practice  varies  considerably  in  connection  with  the  hub  liner, 
which  is  sometimes  found  on  the  wheel  center,  sometimes  on 
the  driving  box  face,  and  sometimes  on  both.  The  best  prac- 
tice appears  to  be  a  liner  on  the  driving  box  face  which  can 
be  removed  and  replaced  without  dropping  the  wheels.  Such 
liners  are  in  use  in  a  few  places.  Following  this,  the  liner 
of  hard  babbitt  cast  on  the  face  of  the  box,  the  edge  of  the 
recess  being  eccentric  with  the  journal,  seems  to  work  very 
well  if  the  proper  quality  of  babbitt  is  used.  This  has  the  big 
advantage  of  not  requiring  machine  work  for  facing,  as  the 
.surface  when  cast  against  a  steel  form  is  sufficiently  smooth. 
Brass  is  probably  the  most  common  material  for  this  purpose, 
and  is  often  fitted  and  secured  in  place  with  countersunk  screws. 
.\  better  practice,  if  brass  is  used,  is  to  cast  it  in  place.  From 
the  standpoint  of  repairs  alone,  babbitt  is  preferable,  as  no  ma- 
chine work  is  required  either  for  removing  or  applying  it. 
Furthermore  babbitt  can  be  easily  melted  anywhere,  and  the 
forms  to  cast  it  are  simple.  .  ^  .^,5.;  ...  .v^  ^  :.'■'' -..".•  ^\'.   •.;'•■-. 

After  all,  the  shop  generally  has  to  accept  what  is  given  it 
to  do,  and  it  is  probable  that  the  greatest  improvement  to  be 
made  in  most  shops  will  be  found  in  the  relocation  of  the 
tools   to  give   the   proper   sequence   of   operations   and   the   fur- 


.  ; 
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nishing  of  convenient  and  ever  ready  handling  appliances.  That 
something  along  this  line  can  be  done  in  practically  every  shop, 
with  a  considerable  reduction  in  the  time  of  the  complete 
series  of  operations,  is  a  conclusion  drawn  from  the  contribu- 
tions submitted. 


I 


,    r.      Notes  on  Papers  and  reports  of  a  high  character,  an 

„     .  intelligent,  active  discussion  and  a  general 

the  ruei  •»        ^  •     ^i  ,      , 

interest  m  the  proceedings  made  the  recent 

•  ^:^i  Convention  meeting  of  the  International  Railway  Fuel 

.  association  very   successful.     It  is  evident  that  this  association 
has  a   real  object   for  existing,   and  that  the  members   propose 
'  to  make  it  of  as  great  value  as  possible  both  to  themselves  and 
':  the  railways.     While  it  is  unfortunate  that  it  was  necessary  for 
the  president  to  call  on  members  by  name  for  expressions,  this 
is   doubtless   an  objection  which  will  gradually  be  reduced  as 
:  the  association  grows  older.     A  number  of  members  came  fully 
prepared  to  speak  on  the  subjects  of  interest  to  them,  and  it  is 
to  be  hoped  that  this  practice  will  grow  more  general.     It  will 
be  necessary,  however,  for  the  committees  to  finish  their  work 
and  allow  the  secretary  to  have  the  papers  printed  and  sent  to 
the  members   several   weeks  before  the  convention,   if   fully  di- 
.  gested  discussions  are  to  be  prepared.     Some  of  the  older  asso- 
:  ciations  should  not  be  taken  as  a  model  in  this  respect.         :.  •; 
Moving  pictures  to  demonstrate  the  results  of  good  and  poor 
';  firing  were  unanimously  voted  a  big  success.     Mr.  Buell's  paper 
;  and  pictures  were  the  most  impressive  features  of  the  conven- 
tion.    Actual  demonstration  is,  beyond  doubt,  the  best  method 
of  teaching  any  form  of  physical  activity  and  moving  pictures 
which  permit  such  a  demonstration  to  be  carefully  studied  and 
',  to  be  presented  anywhere  at  any  time  before  any  sized  audience 
open  wonderful  possibilities  for  educational  work.     It  is  hard  to 
understand  bow  any  fireman  who  has  seen  the  picture  demon- 
strating the  amount  of  coal  lost  through  an  open  safety  valve, 
can  fail  to  have  this  large  pile  of  coal  appear  in  his  mind  every- 
time  the  pop  opens.     Or  again,  when  he  sees  the  difference  be- 
tween  the  amount  of  work  performed  by  the  good  and  poor 
fireman   under  the   same   conditions,   how   he  can  help   but   be 
anxious  to  learn  and  practice  proper  methods.     Mr.   Buell  has 
developed  a  nitthod  which  will  probably  take  its  place  among 
the    most    important    agencies    for   improvement    and    the    Fuel 
Association   is   to   be   congratulated   on   having  its   meeting   the 
theater  of  his  first  exposition. 

Stimulated  by  Dr.  Goss'  experimental  locomotive  with  150  sq. 
ft.  grate  area  and  without  a  tender,  some  very  fanciful  arrange- 
ments were  suggested.  One  member  drew  a  picture  of  a  train 
with  a  power  house  on  wheels  at  the  head,  furnishing  electric 
current  to  tractor  cars  located  about  ten  cars  apart  through- 
out a  train  of  any  imaginary  length.  While  wireless  transmis- 
sion between  the  source  of  power  and  the  tractor  cars  was  not 
mentioned  by  the  speaker,  it  is  probable  that  this  was  an  over- 
sight. The  6-ft.  gage  also  bobbed  up  its  head  again  in  this 
connection.  The  members  with  good  imaginations  had  a  big 
advantage  in  the  discussion  of  this  subject,  and  it  was  unfortu- 
nate that  the  time  did  not  permit  all  of  them  to  get  on  record. 
T.  E.  Adams,  superintendent  of  motive  power  of  the  St.  Louis 
Southwestern,  received  a  long  overdue  public  recognition  and 
appreciation  of  the  methods  of  firing  he  developed  and  has  had 
in  use  for  a  number  of  years.  He  described  his  system  in  detail 
before  several  associations,  but  the  full  importance  of  his  work 
does  not  seem  to  have  been  realized  until  recently.  H.  T.  Bent- 
ley  took  this  occasion  to  pubhcly  thank  Mr.  Adams  for  what 
he  had  done  and  strongly  recommended  that  all  the  members 
study  the  firing  practice  on  the  St.  Louis  Southwestern. 
It  came  as  a  distinct  surprise  to  most  of  the  members  present  to 
'-discover  that  it  was  not  infrequent  for  a  locomotive  to  exert 
a  greater  horse  power  in  producing  draft  than  in  producing 
tractive  effort.  Mr.  MacFarland's  paper  on  the  subject  of  loco- 
tmotive  draft  coiitained  probably  the  most  valuable  information 


on   back   pressure   that   has    ever   been   presented.      It   was   dis-  .':' 
appointing,    however,    that   the    paper    did    not    include    definite  • 
recommendations  as  to  how  to  overcome  the  big  losses  shown   : . 
by  the  tests.     The  author  reported  verbally  that  he  was  experi- 
menting with  induced  draft  by  means  of  a  fan  in  the  front  end  .C 
to  take  the  place  of  the   exhaust  pipe,  and  he  had  discovered  ;!■ 
that  50  horse  power  would  be  amply  sufficient  for  very  large  V 
locomotives.  He  hopes  at  the  next  meeting  to  give  positive  in- 
formation as  to  the  success  of  such  an  arrangement.     The  pa-  v 
per  was  also  disappointing,  in  that  there  was  no  data  presented   - 
as  to  the  air  openings  in  the  ashpan.  or  the  amount  of  vacuum 
at  points  other  than  the  front  end.     Because  of  this,  no  opportu- 
nity was  given  to  discover  what  effect  the  firebox  end  of  the  ' 
boiler  might  have  had  upon  the  results  shown. 

It  appeared  as  if  some  of  the  railway  supply  companies  had 
overlooked   an   excellent   opportunity   for   the   demonstration   of 
their  wares  at  this  meeting.     The  exhibits  were  practically  in-  - , 
significant,    although    there    was    sufficient    conveniently    located  . 
space  provided   for  them.     The  membership  of  this  association  *: 
is  of  the  class  that  will  well  repay  any  of  the  supply  companies  '  ^ 
having  apparatus  in  any  way  connected  with  the  saving  of  fuel,    - 
to   go   to    considerable   trouble   to   reach   under   such   favorable  '■ 
conditions  as  existed  at  these  meetings.     Some  firms  saw  their;' 
opportunity,  and  had  exhibits,  but  they  were  far  too  few. 

There    is    no    doubt   that    unless    every    feature   of    locomotive    .,' 
and   train    operation    having   an   effect   on    the    consumption    of  •. 
fuel  is  known  within  a  reasonable  error,  an  accurate  and  reli-  • 
able  fuel  performance  sheet  cannot  be  maintained.     If  the  per-    . 
tormance  sheet  is  inaccurate,  its  value  in  the  form  of  influence 
on  the  engine  crews  to  make  greater  efforts  or  to  compete  one 
with   the   other,   is    practically   lost.      It   would   therefore    seem, 
so   far  as  this  effect   on   the  engine  crew  is   concerned,   that  it  ; 
is  practically  useless  to  attempt  to  maintain  these  records.     As  • 
a  basis  for  the  proper  coal  distribution,  and  for  a  record  of  the  :.  ' 
fuel   consumption  in   different   classes   of  service,   they  probably  v 
have  some  value.     As  one  member  expressed  it,  "You  can  tell    . 
more  about  a  fireman's  work  by  the  length  of  time  it  takes  to  y. 
clean  the  fire  he  brings  in  than  you  can  by  all  the  coal  chute  ,■ 
records  it  is  possible  to  collect."     In  this  connection  it  should 
not  be  overlooked  that  the  mere  knowledge  of  the  presence  of   . 
a   record  has  a  good  moral  effect,  and  aside  from   any  other  ; 
value,  this   might  make  a  fuel  performance  sheet  worth   while. 


NEW    BOOKS 


Treatise  on  Planers. — Practical  information  and  suggestions  for  econom-  ;  • 
ically  producing  flat  surfaces.  102  pages,  122  illustrations,  6  in.  x  9  in.  .' 
Bound  in  cloth.  Published  by  the  Cincinnati. Planer  Coinpany,  Cincin-  ^ 
nati,  Ohio.     Price,   50  cents.  :>'•.-•:     ,v'  ■/ ■■  "  ■^■•'  ' 

This   volume   has   been   prepared   to   aid   those   confronted   with  ' 
the   sometimes   perplexing  problems   of  producing  flat  surfaces  ': 
quickly  and  accurately.    The  subject  has  been  treated  in  a  clear 
and  comprehensive  manner,   carefully  avoiding  any  unnecessary  v 
discussion   and   presenting  to   apprentices   and   mechanics   many    : 
points   pertaining  to  the   tools   and   fixtures   used   in   connection  • 
with  planer  work.    The  book  has  been  divided  into  eleven  chap-  T 
ters.     The  first  discusses  what  work  should  be  planed,  and  in- 
cluded in  this  is  a  description  of  the  various  types  of  planers, 
one  illustration  being  accompanied  by  a  list  giving  the  names 
of  all  the  parts  on  a  modern  planing  machine.    In  the  next  chap- 
ter the  tools  used  are  discussed  at  some  length  and  illustrations 
are  presented  showing  the  proper  shapes  and  manner  of  setting. 
Following  this  are  chapters  on  methods  of  holding  the  work, 
special  planer  fixtures,  samples  of  practical  planer  work,  spiral, 
radius  and  arc  planing,  as  well  as  the  proper  methods  of  taking  .  ■ 
care  of  the  machine.     A  separate  chapter  is  devoted  to  cutting  ^ 
and  return  speeds,  and  the  volume  is  completed  by  a  fully  il- 
lustrated  description   of  the   proper   way   of  setting  up  a   new  .. 
planer. 


"•  .\.  '■  ..-• 


Repairing  Locomotive  Driving  Boxes 
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First  Prize  Article  in  the  Shop  Practice  Compe- 
tition. Detailed  Description  of  the  Methods  Used 
at   the  Winnipeg  Shops  of  the   Canadian   Pacific. 
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W  hen  a  study  is  made  for  the  purpose  of  obtaining  the  best 
results,  both  as  to  time  and  cost,  in  repairing  driving  boxes, 
it  will  be  found  that  there  are  three  fundamental  features  to 
be  considered.  1.  To  reduce  the  time  between  operations  to  a 
minimum ;  i.  e..  to  give  to  each  man  handling  facilities  and  means 
of  transportation  independent  of  the  regular  shop  cranes.  2.  To 
arrange  the  machines  and  benches  in  the  correct  sequence  of 
operations  so  that  each  man  will  be  able  to  pick  up  the  box 
with  his  crane  from  where  it  was  placed  by  the  last  man ;  also 
that  all  the  boxes  may  pass  along  a  detinite  and  direct  route. 
3.  To  adopt  the  most  efficient  methods  of  machine  operation  with 
the  machinery  available. 

One  of  the  illustrations  shows  a  section  of  the  Winnipeg  shops 
of  the  Canadian  Pacific.  An  auxiliary  crane  runway  has  been 
erected,  extending  down  the  whole  length  of  the  section  devoted 
to  driving  box  repairs.  One  rail  is  supported  on  the  shop  col- 
umns and  the  other  on  columns  22  ft.  apart,  made  from  old 
superheater  flues.  On  this  runway  are  three  travelers,  that 
handle  all  the  work  to  and  from  the  machines.  The  pipe  col- 
umns are  also  utilized  to  support  the  hght  jib  cranes  used  to 
lift  the  boxes  from  the  floor  to  the  bench  and  to  the  axles.  Back 
of  the  benches  is  a  track  on  which  the  wheels  are  placed  when 
being  fitted;  behind  this  is  a  double  track  for  wheel  storage. 

In  describing  the  system  of  handling  driving  boxes  in  a  shop 
like  this  one,  it  must  be  remembered  that  all  the  boxes  do  not 
receive   identical   treatment,   because   of  their  being  of  different 

•Assistant  general  locomotive  foreman,  Canadian  Pacific,  Winnipeg,  Man. 


designs.  For  instance,  all  boxes  do  not  have  spring  saddle  pock- 
ets in  the  top,  and  thus  do  not  have  a  pocket  to  be  milled  square 
(see  operation  No.  7).  In  such  cases  the  box  will  pass  straight 
up  the  line  to  the  machine  that  is  to  operate  on  it.  Boxes  that 
do  not  require  new  crown  brasses  may  require  side  liners,  but 


Slotting  the  Driving  Box  Brass. 

they  will  all  follow  the  general  sequence  and  finish  at  the  same 
place. 

The  detail  description  following  is  for  the  average  type  of 
driving  box  for  a  9Vj  in.  journal,  requiring  complete  repairs. 

The  locomotive  is  unwheeled  by  the  100-ton  stationary  over- 
head crane  shown  on  left  of  the  plan.  It  is  lowered  on  trucks 
and  the  wheels  are  rolled  back  to  the  box  cleaning  platform 
where  the  driving  boxes  are  removed  from  the  axles. 


General  View  of  the  Driving  Box  Section  of  the  Winnipeg  Shops. 
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Operation  No.  i.  Strip  boxes  from  axles. — The  cellar  pins 
are  driven  out  and  the  box,  if  not  tight  to  the  cellar,  falls  to  the 
ground;  if  tight,  it  is  driven  out  with  a  large  hammer,  or  with  a 


Drill  Z boxes  hge^eri  drill ,,      ,3»    ,1'  ,.      ... 

'^ %  Brass  pin  drlten  in  fi^f    \ 
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enced  in  removing  the  cellar.    An  average  time  for  a  box  lubri- 
cated  by  oil  would   be  about   10  minutes. 

Operation  A'o.  2.  Clean  box  and  cellar. — The  boxes  are  then 
lifted  with  the  small  jib  crane  on  the  end  post  of  the  runway, 
to  a  cleaning  platform  that  is  about  30  in.  high.  Here  they  are 
cleaned  by  hand.  A  previous  method  of  using  a  lye  vat  was 
discarded  on  account  of  the  length  of  time  required.  The  cleaned 
boxes  are  placed  on  the  press  side  of  the  table,  convenient  to 
press  operator.  The  average  time  for  one  helper  to  clean  one 
driving  box  and  cellar,  would  be  15  minutes  for  an  oil  lubricated 
box  and  30  minutes  for  a  grease  lubricated  box.  '?     -v- 

Operation  No.  3.  Strip  crotvn  brass  and  side  liners. — The 
press  used  to  remove  crown  brasses  is  of  50  tons  capacity,  and 
was  made  at  the  shops.  Recently  it  was  found  necessary  to  add 
another  press  to  keep  up  with  the  capacity  of  the  rest  of  the 
machines.  One  press  now  does  the  stripping,  and  the  other 
does  the  pressing  in.  An  assistant  to  the  press  operator  strips 
the  side  liners  from  the  boxes  after  the  removal  of  the  crown 
brass.     The  detail  operations  are  as  follows:        |-  '//■':'    r--' 

Place  the  box  in  position  to  drive  out  the  dowels.  ...-lu^i.t.a/ir.,^-.  3  min. 

Drive   out   2   dowel    pins T. ... .  2  min. 

Set  up  the  box   in   the   press,   press  out  the  brass  and  remove  the 

box  from  the  press   ..,>..  ...^...^..•••^  5  min. 

Cut  oflf  and  drive  out  8  rivets ..>*«».>*»*...».,.»  10  min. 

Rfinove  4  screws  and  take  off  the  liners. .  ....,V*»..i>..t.',i'>.i;,>,,>- . .  5  min. 


Total  time   . . 


•  «»-«.W-«*.«-^»ii«.«-«,«>\»^'«<»«rh»>^_'4k«  •  ( 


25  min. 


->»<--?-H 
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Driving  Box  on  Which  the  Times  Specified  Were  Obtained. 

jack.    Xo  exact  time  can  be  given  for  this  operation,  as  it  varies 
froiri  tive  minutes  to  an  hour,  according  to  the  difficulty  experi- 


Operation  No.  4.  Slot  the  outside  of  a  new  crown  brass  to  fit 
the  box. — The  slotter  operator  sets  a  special  gage,  shown  in  <ine 
of  the  illustrations,  to  the  inside  of  the  box.  The  three  points 
are  adjusted  accurately  and  then  the  gage  is  inserted  in  a  slot 
in  the  top  of  the  clamping  fixture,  on  the  slotter,  which  is  also 
illustrated.  The  brass  is  slotted  direct  to  the  gage.  By  slotting 
this  fit  the  corners  of  the  brasses  are  also  accurately  fitted  and  no 
further  machining  or  fitting  is  necessarj-  before  they  are  pressed 
in  the  boxes.  The  machine  used  is  an  ordinary  single  head 
slotter.    The  tool  bar  is  clearly  -shown  in  the  photograph  of  this 
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Drivinc/  If  heel  Oan^f. 
Section  of  the  Winnipeg  Shops  Showing  Arrangements  for  Driving  Box  Repairs;  Canadian  Pacific. 
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liC  i'>  ■n>iili-riil.  1.  Im  riihiii'  llii-  titnr  Iiiiwirii  M|nTaliiiii>  l"  a  u\>  tlii-  liiU'  tn  tlii-  niacliinc  that  i>  t"  nprrati-  '>n  it.  r.iixi>  thai 
intiiiniuin  :  i.  i'.,  to  L;i\r  in  i.nli  man  haiKlIiiit;  t,u'ililic>  and  nuans  d"  n.it  i\c|uiri'  iiiw  iTown  lira--i>  ina\  ri(|tiiro  sidi-  liiur^.  Imt 
c  il~  tran>i>'  rtatii 'II  indcin  iiclcni  ••{  tiu'  iruiilar  >h.'|i  »raius.  2.  in 
i.iTansji-  tlir  niaihiiu--  and  IpciuIu-  in  liir  i.  in\i-t  sriiiuiici'  "I 
<il>irati.'ns  -..  liiat  t-arh  man  will  hi'  ahlc  to  pick  up  tlu'  h"\ 
with  iii>  craHi'  fr^m  wlnri'  it  \\a-  phurd  h>  ilu-  la>t  man:  al>" 
thai  all  ihi'  h"\i--  nia_\  jia---  aK'Hu;  a  di'linitr  anil  iliml  r. 'nu  . 
.V  !•'  ad.i|)t  till'  n)(i-.l  I'lVu-iini  nulh.MK  ••{  niai-hinr  iipiTatii'ii  uilh 
till"  niacliini'i_\   a\  ailahli-. 

■•.>ni.'  uf  tin-  ilhi-iratii '11-  -h.'W-  a  -citii'ii  >-i  ihr  W  innipi-L;  -Iim]!- 
of  till'  ("atiadian  I'aiMlic.  \ii  au\iliar\  iraiic  nnu\a>  ha-  hicii 
croclid.  cxtviidiiii:  di-uii  thr  ulh'lf  lini:tli  "f  tlu  ■MiiiMii  di\"Ud 
t'l  ilriviili;  Imx  rrpaii-.  <  iiu-  rail  i-  -npii'TUd  ■  n  ilu-  >h. 'p  ii'l- 
iiinii-  and  itu'  "tlur  >>u  oi'liimn-  _'_'  it.  a]'ari.  madi'  ir"m  ■dd 
-Upirliialiv  dm-.  <  'n  ihi-  rnn\\a\  arc  thne  tra\rKr-.  that 
liandli'  all  tlu-  wi'ik  t''  and  tr"m  ilu-  inailniu  -  I  lu'  pipi'  i-fl- 
iinm-^  art'  alsci  mili/id  l"  -iiiip"ri  thr  li^hi  iih  craiu-  n-id  i" 
lilt  till-  h"\i-  fr"ni  till'  ll.i. 'f  I"  till-  hi-nili  ami  t"  tlu-  a\li->.  Hack 
"i'  tlio  hi-nclii-  i-  a  trai'k  ^n  which  tlu-  wluc'>  arc  placed  wiun 
hcinu  lifti'd  :   i>iliind  llii.-  i-  a  dcnhlr  track    i''r  wlucl   -i"raL;i-. 

In  cli'scrihitii;  tlu-  systvin  >if  handling;  dri\in'4  h"\i-s  in  a  -h"]) 
like  tills  oiU',  it  niu<t  In-  riiiuiiilnrrd  that  all  thr  In.xo  du  iint 
ri-cii\i'    idilitica'    tTiamunt,    lucausi-    i>i   ihiir    hiin.y    "i    dilYirint 


*  \--i-i.iiil   iicniTal   tocojiu.'tivi'  Jniom.ni.  ('.nKidMii    I'.uilu.   \\  iiniiiti:.   M.iti. 


"•.J 


"AH, 


.bsJ3H:ti 


- -^       Slotting  the   Driving    Box    Brass. 

■lu\    will   all    i'mIImw    till'   i;inrral   sctiiiiiici-  and    I'mi-h   at    the   same 
placi-. 

Tlu    detail    ilescripiimi    t'<dli"\viii}i    is    fur    the   a\irai^e    tyin'    of 
dri\inii   h'lX    fur  a  '*' _■   in.  jniiriial,  re<|iiirinj;  complete   rejiairs. 
rile    locniin.tixe    ir-    nnwheeled    hy    tlie    lUt)-t<in    stationary   o\  er- 
;iiic   shown   on   left   of  the   plan.      It   is   lowered   on   trucks 
wheels   are    rolled    hack    to    the    hox    cleaiiiiii;    platform 
he  clrixiiiL;   hoxes  are  reino\eit   from   tile  axles. 


General  View  of  the  Driving  Box  Section  of  the  Winnipeg  Shops. 

■    "  276  "  '  '-.  ■■: 
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( operation  Xo.  i.  Strife  hnxi-s  from  ii.vlrs. —  Tlu'  cellar  pins 
.ui'  (Irivi-n  mit  ami  tlu-  Ixpx,  it  imt  tiiil't  t>«  tlu-  cellar,  falls  \k  tlio 
;_naiiiil ;  if  tiyht.  it  is  <Iri\in  miu  with  a  larjix-  liaiiinur.  <>r  uilli  a 


^  Drill  2  botes  fogel/ier  /,  drill :,, 

9i ~>\       »H^?,- 

i  i 


.-^'-  ^^: 


"  /?" 


I  K-4 ^-4.-^^. 


-y-iifii 


jai'k. 
tri  Mil 


Driving    Box  on  Which  the  Times  Specified   Were  Obtained. 

Nil  ixaci   tiiiu-  can  In-  i;i\Aii   fur  ilii>  i  iiK-rati'iu.  as  it  varies 
ui-  niimito  111  an  limir.  acL-nnliiii;  In  the  (lilticiiiu    oxpcri- 


ciice<l  in  lenu^xini;  ilu  cillar  An  average  time  I'or  ii  Ii"\  luhri- 
cale<l    liy   nil    vvnnld    lie   almnt    10   iniiuites. 

Oj'iT'iNiiii  .\  •!.  3.  Cii'ilii  I'l'X  and  .(■//(//■.  -'Ilie  lii..\r>  are  iheU 
lilted  vvitli  tlic  small  jili  crane  <<n  the  eiui  i>'.>i  ..f  (lie  rnnuay. 
t<»  a  cleanini;  j>latf.  rni  that  is  almut  M)  in.  Iiitili-  Here  they  are 
cleaneil  1>\  hand.  .\  ])re\iii«s  nietliiid  nf  nsini;  a  1y<'  \al  v\as 
(liscaxfled  mi  accmuil  of  tlu-  length  of  time  re(|uire<l.  Tlie  cleaned 
l.nxes  are  placeil  i  in  the  press  side  of  ihc  tahle.  cnnvenietu  to 
|iri--s  <i|Kratir.  '\'\w  aM-raye  time  fcr  <ine  heljier  \<<  cKan  i  lu- 
ilrivinsi  hox  am!  cellar,  would  l>c  13  minutes  j'-ir  ;iu  «>iJ  lulirualed 
1m ix  and  .V)  minutv>  fur  a  i;nasc  hihricatwl  1k.>x.      ' 

(Ipii-iUion  A.'.  ■!.  Strip  r'ott'H  br<issutnisid^'iuh'rs,~'X\\'i 
preys' used  In  reninxc  cr<iwn  lirasses  is  <>i*  5()  t"ns  c:r]i:icity.  .lud 
was  ina<le  at  the  slmp^.  I\\rently  it  was  inuml  ni'iv?.sary  t"  .idd 
anirther  jiro.ss  t<>  l<ee(i  up  with  the  c^'ipacilv  •>•'  the  rest  i it  the 
maclifnes.  (hie  pn-s  itnw  <l'ics  lh<e  strippinti,  and  tlu'  nihcr 
dn(.s  the  pressintr  in.  .\n  a^sistatit  t<»  the  pri-^-  np^ralnr  Mrips 
tile  si<le  liners  fmin  \\w  ]i..\rs  after  the  feumval  nf  the  Cmun 
hrass.     'IJie  detail   nprr.iiiniiv  .ire. as   follnvvs:    :  / 

l'l;i('e  die  liiix.  ill   J»'^ilii'ii   In  'lij\<    -ml   tin    il.miU.... ~    n  in. 

1  Mix  e   I'iil    i.'    'ii'wii    pin-.  ... J   ttijii. 

S»t    (111   rlir;  lii<\    ill    llu     pn-i'-.    |ii.--^    ..lit    (lu:    1ir,i~-   :iii.l   rt'iiMVf    liio 

ln>\   fi.ini   the-  jiroH .  ,. ,"  juiii. 

('nl   iilT  aiiii  ilrivev'iil   S   liv.i- ,,., l<i  iiiin. 

R.iii.iVr  r4— I'liw  -  .in.I  l.iki    .ill   tin    lii;fi>.  ......;.,■........,....... ..  ',"   Uiiti. 

Tlltiil    lillll.-    '..........:,............  .~..., -. ^•■•.    -'    I'll"... 

Opi-rtili^iii  .\'.'  /.  .S7.>/  t-kc-  '^ulsiiic  <■>/  a  iii'Zs.-  ir,itKit  brass  !••  fit 
tlw  hux. —  The  slntter  nperatnr  >ets  Ji- special  s^.tye.  sli.iwii  in  nne 
nf  the  illustratinns.  in  the  in-ide  nf  the;  Ijox.  The  three  i>niiU5 
are  .•idjust<;d  accurately  and  tlu-n  the  ftaRC  is  .inserted  ill  a  ^lnt 
in  the  tnp  of  the  danipinii  lixttire,  <>n  the  slotter.  which  is  also 
illustrated.  The  l>ra>s  is  slnttetl  direct  t<>  the  yajio.  IJy  slntiinjj 
this  lit  the  cnnurs  ><i  the  brasses  are  also  uccurately  littcd  and  no 
further  m.tchiiiiii'.i  ..r  litiiiii.;  i>  lucessary  iK-lore  tUey  are  jin-^^ed 
in  the  Imxes.  The  machine  used  is  an  ordinary  single  head 
slottcr.     'J  lie  In.il  har  is  clearly  slinwii  iti  the  phnin^raph  of  this 
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machine.      A    time    study    of    the    detail    operations    follows : 

Feed. 


Depth 
of  Cut. 


Set  up  and  clamp  the  brass. 
Set  the  gage  to  box  siz;.... 

Set  the  tool 

Slot  the  box  fit 

Gage  and  mark  the  corr.trs. 

Change  the  tool 

Slot  the  first  corner... 

Reset  the  tool 

Slot  the  second  corner 

Remove  from  the  machine.. 


'8  in. 


;»  in. 
fs  i". 


1   32  in. 

i/32'in. 
i,  32in. 


Strokes 
per  Min.  Min. 
8 


32 
"32' 


1 
24 
4 
1 
6 
1 
6 
3 


Total  time 


56 


Ot^cration  No.  5.    Press  in  the  crozi'ii  brass. — The  crown  brass 


f  I 


(^ 


■ 


^m-:\L 


s- 


---Jl. 

Gage   for   Slotting    Crown    Brasses. 


is  pressed  in  by  the  same  men  that  do  the  stripping.     The  detail 
operations  are  as  follows:      ...      --,-....    ■  v  .     .        ~-.- 

Set  up  the  box  in  the  press 3  min. 

Place  and  press   in   the   crown   brass 4  min. 

Try  in   the  cellar j  min. 

Remove  and  clean  the  table 3  min. 

Total  time   .».» <•>.';,,:'.  ..,,»;■..», ^.,.,... 12  min. 

Operation  Xo.  6.     Dozvel  and  oil  holes  drilled. — From  the  press, 

the  box  is  lifted  by  the  hand  traveler  and  placed  on  the  table  of 

a   single    spindle    drilling   machine,   where   it   is   drilled   for   the 

dowel  and   oil   holes   from   the  top  outside,   and   the   dowel   pjn 

holes  are  reamed  from,  the  inside.    The  detail  operations  are  as 

follows : 

';    •    .-                  ■'":.''.■-'-:■.:■-' \  "4 ':.:       niam.  ,. 

,:              Drill.  Feed.  R.  P.  M.  Min. 

Set  up  and  clamp  to  the  table,^ '; . .  .•.      3 

Set  the  drill \ 1 

Drill   two   holes  through  the  box   and 

brass     1    16  in.  1 'i  i".               130  5 

Change   the   drill 1 

Drill   four  oil  holes .il6in.  1 '/»  in.               130  10 

Reverse  the  box   on   the  table 3 

Change  the  tool   and  set   the   reamtr 1 

Ream  two  .dowel  pin  holes '  7 

Remove  the  box  from  the  machine 2 

Total  time   .  .^i.it.:, 33 

Operation  No.  7.  Mill  the  spriiif;  saddle  pockets  and  the  end 
of  the  shoe  and  wedse  fit  for  the  side  liners. — It  is  necessary, 
on  certain  classes  of  boxes,  to  mill  the  pocket  seats  in  which  the 
spring  saddle  fits  in  the  top  of  the  box.  These  pockets  wear 
hollow  and  require  squaring  out  when  the  saddle  is  repaired. 
The  dimensions  of  the  pocket  are;  length,  8^  in.;  width,  1}^  in., 
and  depth,  5^  in.     The  detail  of  operations  arc  as  follows:      •,  ." 

Lift  to  the  machine •  6  min. 

Set   the   milling  cutter .' 2  min. 

Mill   two   pockets   s<|uare 30  min. 

Remove   from  the  machine 6  min. 

' '.        Total  time   .....vi;..*.'.'. ii'.>.»'«».» .i.V.'. 44  mm. 

•.■  Certain  classes  of  driving  boxes,  when  equipped  with  new  side 
liners,  must  be  milled  on  each  end  of  the  shoe  and  wedge  fit 
in  order  to  allow  the  new  liner  to  be  applied.  The  average  time 
required  per  box  is  90  min. 

./Operation  No.  8. — Dowel  pins  applied,  neic  side  liners  fitted 
and  riveted. — Brass  dowel  pins  are  driven  in,  and  the  side  liners 
are  fitted  and  applied.     They  are  fastened  to  the  box  by  four 


rivets  and  two  screws  on  each  side.     The  detail  operations  are 
as  follows:  ..••■.■•■•.      ^  =  .  ^.- ;  .  v;    w>    ■  -    -      .■.■■■:■. 

Box  in   position,   getting  tools  ready,  etc .' .  10  min. 

Drive  in  two  dowel  pins 5   min. 

Set  the  box  ready  to  fit  the  side  liners 2  min! 

Chip  and  fit  two  side  liners 30  min. 

Lay   off  the   liners   for  drilling 9  min. 

Rivet   eight  copper  rivets   (four  on  each   sid.) 25  min. 

Tap  the  screw  holes 5  min. 

.-\pply  four  screws,  saw  off  and  rivet   over 18  min. 

Chip  the  oil  clearance  and  file  the  burrs 10  min. 


Total  time   , .    114  min. 

Operation  No.  g.  Plane  the  shoe  and  i<cdgc  fit. — This  opera- 
tion is  performed  on  a  high  speed  planer  of  a  new  design.  Two 
machines  are  necessary  to  handle  the  work.  The  boxes  are  set 
on  the  tatle  on  a  block  that  exactly  fits  the  shoe  and  wedge 
channel.     The  detail  operations  are  as  follows:  ... 


Feet 


I    16  in. 
i"  i6'ir'. 


Strokes 

per  Min.   Min. 

JO 


Depth 
of  Cut. 

Set  the  box  on  the  table  for  first  side     

Lay   out   the   bo.x   from  tlie   center   cf 

the   brass    '. 

Set    the   tool 

Plane  first  side  liner. 3  32  i.'. 

Set  for  new  cut 

Finish  plane  first  side 3  32  in. 

Turn   the   box  over  and   reset 

Set   the   tool 

Plane  second  side  liner 3  32  in. 

Set  the  cut 

F'inish    plane   second   side l/'32  jr. 

'Remove  the  box  from  the  machine..      ..>....< 

Total  time 43 

Operation  No.  10.     Bore  and  face  the  crozcn  brass. — Although 
differing  from  the  practice  of  many  shops  in  this  operation,  boring 


Sfo/m  Cap  i'  4'^       ^ 
h  admit  gagt 


1    16  in. 
i"i6in'. 


ih*i^  fines 

m  posif'on 


\.l  ':'■'■  '        '   ^ ^' ^        '  '^         "'V-'V,. 

Clamp  for  Slotting   the   Box   Fit  on   Crown    Brasses. 

A'.'".">L  '•;  ■  ■....•  ■.;..■■;•*..!."■•■<: '^«:.v'''"'^' ':■••.■•■ 

and  facing  the  boxes  on  a  horizontal  boring  machine  possesses 
advantages  not  common  in  other  methods.  Setting  up  is  simple 
and  requires  no  fixtures,  other  than  a  parallel  block,  which  fits 
in  the  shoe  and  wedge  channel;  all  other  adjustments  for  the 
first  box,  vertical  and  horizontal,  are  obtained  by  the  table  ad- 
justing screws.  One  of  the  illustrations  gives  a  general  view  of 
the  boring  operation,  and  also  shows  the  special  caHper  used  in 
conjunction  with  it.  This  caliper  is  set  from  the  ordinary  cali- 
pers that  gage  the  axle ;  with  one  point  on  the  cutting  tool,  the 
other  point  calipers  the  brass  in  the  same  manner  as  with  a 


June,  1912. 


AMERICAN    ENGINEER. 


.1?:' 


». 


1   - 


regular  inside  calipers.  Another  advantage  of  the  boring  bar  is 
that  all  tools— roughing,  finishing  and  facing,  may  be  set  at  one 
time.  The  tool  bar  has  slots  at  the  correct  positions  for  each 
tool.        '.•■><■  ■■    •<'"'■'■-.'■  •  v..  -'r  '"'■.'■  ;-:•■-■■■■-■■■:•■'  ■'■'..'' r _.:■'':,'■;:-"■. ■..''■ 


H 


y.,.i'    •''    ;    '        Caliper  for  Boring  Driving  Boxes. 

For  a   new   crown   brass,  the  boring  detail   operations  are  as 
follows:,.     .,.••■  ..-;..-..,.—  ■.,...-•,■.,:  ;•.,■■.•;-„ 


Set  up  and  clamp  the  box 

Caliper  the  journal    and   set  the  spc-- 

cial   gage    

Set  one  tool 

Rough  bore  the  brass 

Set  three  tools 

Bore  the  brass 

Finish   boring  tool    following 

Radius  and  face  the  end 

Remove  from  the  table , 

Total  time   ■..•.........••>•;; •  v'< 


Pepth 
of  (.'lit. 

Feed. 

R.  P.  M. 

Min 

-.-    •'  >  ■•.y.ww»  ■  ■ 

■..■■•5. 

3 

'A  in. 

i/i6'ir.'. 

"   56   ' 

3 

i/idii-! 

i  '32  in. 

i/ie'ir* 

1    16  i--. 
Hard 

"56'" 
56 

3 

"3 

5 

Boring  a  Driving   Box  on  a  Horizontal   Boring   Machine. 

When  a  new  crown  brass  is  not  required,  the  old  one  is  re- 
bored  in  the  following  times: 


Depth     •' 

.  .     :.      ',.^.i''.'}' .  of  Cut.  Feed. 

Set   up  and  clamp. . . : 

Set  three  tools    

Rebore  the  brass I    16  in.  1/16  in. 

Finish    rebore    following 1/32  in.  v. 

Radius  the  brass ....... 

Remove  from  the  machine...........     ,....,,..;._.,».._;,«■; 


R.  P.  M.  Min. 

5 

3 

56  3 


2 
2 

15 


■  Total   time    ;.... 

Operation  No.  ii.    Fit  to  journal,  cut  the  oil  grooves,  fit  cellars, 
etc. — After  boring,  the  boxes  are  fitted  to  the  journal  and  the 


oil  grooves  are  cut  with  a  pneumatic  hammer.    The  cellar  is  then 

fitted  and  the  pins  are  applied.  ,,.     .-    j- ■...-.■ 

Fit  one  box  to  the  axle : : ..... ............    120  min. 

Cut  the  oil  grooves  in  the  box  (.includes  filing  upi 25  min. 

Fit  the  cellar  and  pins   ^.includes  grease  springs,)... 20  min. 

"     ■  Total  time  ...-.'. V. .....'...,.....  ..^. ..'.....".  ;v  ■•..••  > 165  min. 

Operation  No.  12.  Remove  and  renezc  babbitt  liner. — If  the 
box  requires  a  babbitt  liner,  it  is  stripped  by  the  fitter  before 
leaving  the  bench.  This  operation  is  not  done  before  the  engine 
widths  are  supplied,  so  that  babbitt  to  the  exact  thickness  required 
can  be  applied.     Babbitt  liners  are  not  machined  after  pouring. 

Strip    the    babbitt    liner 

Set  the  mold  (steel)  and  pour  a  new  liner.... 
Remove  the  mold  and  trim  up ......a... 


...... 

»»'«.'SiV'. 


20 

min 

10 

mm 

10 

mm 

Total  time   ....;,.., 40  min. 

Operation  A'o.  i^.  Assemble  on  the  axle. — When  a  babbitt 
liner  is  applied,  the  boxes  are  brought  back  to  the  wheels  to 
which  they  belong  and  the  cellars  are  filled  with  hard  grease, 
and  then  jacked  up  into  position  under  the  axle  and  the  pins  are 
inserted.    The  box  may  be  assembled  complete  in  25  minutes. 

[Criticisms  of  these  methods,  operations  or  the  times  allowed  are  in- 
vited.—Editor.]       . 

CYLINDER  HEAD  CARRIER.     ;    ^  I 


BY  F.  H.  HINKLEY. 

The  arrangement  shown  in  the  accompanying  illustration  ha» 
been  found  very  convenient  when  removing  front  cylinder  heads. 
The  frame  will  fit  in  any  ordinary  two-wheel  truck,  the  right 
hand  end  slipping  through  and  hooking  under  a  cross  bar  of 
the  truck.     The  cylinder  head  is  fastened  to  the  upright  A  by 


the  casing  stud.  There  arc  numerous  holes  in  the  upright  to 
accommodate  most  any  engine.  With  thi;;  device  cylinder  heads 
may  be  easily  removed  and  replaced,  and  can  also  be  carried 
from  one  engine  to  another,  without  any  unnecessary  lifting. 


City  W.\ter  Consumption. — During  the  year  ending  June  30, 
1911,  the  city  of  Detroit,  Mich.,  had  an  average  water  consump- 
tion of  180.4  gal.  per  inhabitant  daily.  - 
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I  >,^i'rtiti>'ii   Xii.    III.     I^arr  and  fnrr  the  ci''>wi:   ri'ttss. — .Mtlicugli 
dilt'iTiiii;  friitii  tlu-  praitici-  'if  many  >li"ii>  in  tlii-  "]n-rati"n.  borinit 


is  pri-^^cd  in  I>\    ;1k-  -aim-  imn  il'a.t  <]•<  ilu-  ^irii'iimL;.     TIh-  cU-iail 
<  ■I'l-r.itii  •ii>   .-iri.-   a*    :i'll"\vs: 


."V-I   lip.  tilt    I'ox    in   till-   pii-»» 

I'l;u-i-   iiiol    pn-^-    in    tin-    i-itiwii    lir.i»~. 

Try   ill   till-  i-tll;ir. 

Ki-nwYi-   ;tiiil  iit'.-in   tbi-   t.-.lili- .  .  . 
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Opi'rutii'U  .\.'.  fi.  /'.'Tk-/  iiiiil  ,»//  huh's  drilled. —  l-"r"ni  liu-  pri-^s. 
tlic  liM\  is  liftii!  li\  liu-  itatid  travclir  and  jilaccd  "ii  llic  laliK-  "i' 
a  sinyli-  >|iindli  drilling  tnai-liim-.  wlu-n-  it  is  drilled  t'l.r  ilu- 
dii\\<.-l  aiiii  .lil  iiidi--;  tr''ni  tlu-  \>>\i  .-nt-idi-.  and  tlu-  di'Ui-I  pin 
h'ili-<  an-  n-attuil  I'rcti-  ilu-  in>id(..  Tlu-  detail  ■.piraii"ii-  are  as 
fi.iU'iv\>  ;    , 
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ri-f.il    tilii ;-,,...•.. ;y .'.' 

■  Opciiiiiini  S'l  ~.  Mill  llic  sf'rhi:^  saddle  l^'U-kets  mid  h'lr  emi 
(I'  till'  sfit'c  lUid  ;i-)'(/.s'.<'  fit  ■''''"  tlir  shir  tiner.^-. —  It  i^  iu-i-i->-ar\ . 
f>n  eertaiti  classes  of  lu.xes.  t-i  mill  the  juuket  «at»  in  uiiiili  tlu- 
sprini;  »addle  fits  in  liu-  l"p  "t"  liu-  li^x.  Tlu  >e  poekets  we.ir 
h'dliiu  ait<t  re<|uire  -^iinarinu  "nt  w  lu-n  tlu-  saddle  is  npaired. 
Tile  dimeii-i-in-.  <'\  tlu-  p..i-kit  are:  ieiiuth.  S-;  in.:  width.  1  \s  in. 
and  depth,  -^s  in.      llie  di  t;iil  '<i  "perati-.n^  are  a-   l".  •ll.i\\<: 

I.itt  l«>  tlu    marhiju.  .  .... , '■  min. 

Si't    tilt-    iivilliiii;    i-tillt  r.  .  ,  " J  mm. 

MiH    two    pH-vlvfi--   -'jiiau.  ............ 'i>  mill. 

Ri-m.'Vi-    frnin   tin-   iii.-iwiiiiJi- <>  mi:'. 


Shf  m  Cap  4 
to  adniif  ^off€ 


T'ilal    tinii- 


.    44    mill. 


(  i-ri.iin  ela^-e-  "t  dri\inv  li'Xt--.  wlu-n  e'liiippeil  with  new  -idi- 
liiur-.  itni-t  he  milled  ■n  t-aih  i-nd  ><\  the  >h"i-  and  wi-d-e  lit 
in  '■rdt-r  to  allow  the  new  liner  !■'  he  applied.  The  a\era;-;e  linu- 
reiinired  per  ho\  i...  00  min. 

Ofcriilit'ii  ,V<T.  (V. — -D'lWcl  pins  iipplicd.  iir:^  side  liners  titled 
and  rheted. —  IVass  dowel  jiins  are  driven  in.  ;ind  the  side  liner- 
arc  fitted  hikI  applied.  ..They  are   fastened   to  the  hox   hy   four 


Clamp   for   Slotting    the    Box    Fit   on    Crown    Brasses. 

and  laiitii:  ihe  ho.vi.--  on  a  hori/oiilal  hoiin-,;  niaehine  possesses 
;id\  ant;'m.-s  not  eonmioii  in  otlur  method-,  .'^elliii!.;  up  i-  simple 
;ind  reijiiires  iM  lixtnrr-.  otlur  than  ;i  paralKI  hloek.  which  tits 
in  the  •^ho^-  and  wi-due  channel:  all  otlur  .idjiistments  fi>r  the 
lir-t  hox.  vertical  and  hori/oiiial.  are  ohtaiiieil  hy  the  tahle  ad- 
jiistin,!.;  -crews.  <  >ne  of  ilie  illustrations  liivi.--  a  ,i.:enerrd  view  of 
the  liorinv  opi.-rati(  .n.  ami  also  show<  the  sjiecial  calii>er  ii-ed  in 
coninnctioii  with  it.  This  calijier  is  set  from  the  ordinary  cali- 
liers  that  .uaiu'e  the  axle:  with  one  jioint  on  the  cutting  tool,  the 
other   point   calipers   the   hrass   in   the   same   manner  as    with   a 
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ri-uuliir  inside  caliiicrs.     Aiicitlur  .KKamai^i-  "t  tlu-  iMiriii;.;  iiaris: 
that  all  tool?  -nuiHliiny.  rmisliiiii;  and   lacin.y.  may  he  set  at  .ine 
;inie.      1  lie  tool   iiar  lias   slots  at   the  Correct  posjtji.ins   fur  cycli 

tool.  ,  >  ;       ■         "...      -.     "■       ,       >■  '    '■.  ■    /  ■-.''       7  :'      "     .;  • 


ki 


I              Caliper  for  Boring   Driving  Boxes.       ' 

lor    a    new     cri'un    lira^-.    the    iioi-in-    dclail    cijier; 

i..lIous:                                 .-,.  ,     ., 

',  -  ■■:  •■ '  -iu-|.iii 

>ct   Til>  ami  <1;iiii|.   till    li.i\ .,.,..,. 

raliptr   till-   joiiiiNil    ,111.1    -t  I    iJK    -|i  ■      •     ■ 

vial    na^c    .  .  .  .  .~ ..:.... 

Set   .'IK-    to.il 

Ki'iinh    l.orf   iIk-    liia^^ si".  I    1<>  jr. 

Sit    ihrt'c   tools 

Il.irr   the   bra-s I     In  li.  I     U,  ir. 

I'itii>»ll   lioriitK   tool    folimvinn ioJiii.  !    Idi-. 

Kailiiii  and   fait-  tin-  tiul jjai  i| 

Kininvi-    from   tin    talilc. •  •  •.-  •  -    .  .  .  - 

Tiil.il    timo    ......,.........;.......... 


ition>   are   as 


K.  I'.  .M.    Mill. 
.......         .5 
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oil  j»roo\«.s  are  cm  uiili  a  imeiiinattc  Iianinier,     The  Ct-Ilar  i-  tlien 

lilted  and  the  pills  are  a]ii)he<i.  , ,.  ;.  ' 

l]it   one  l,i.,x  to -flu-  axil-      ..'.....•....:.•-......-.,-.-.....  M(S  min. 

('lit  till-  oil-  Kr«o\i~   ill   till-   )iiix    <  im-liii]i-«.   tiliiij;   ut'i  .  ;  . _'.'   mm. 

lit    tlic  cillar   anil   i>iiis    mik-HhIi-v    p-oa^c   >iiriiifi"  i  ................ .      _'<.'   miil. 

.'  ,.-    Total   liim- .  iL.  .  ,:.  ;  . , .....  .     U.?    tiiin. 

(ipcnUinn  Xii.  jj.  Ju-iiw:,-  and  >rm:i-  bubhilf  liiwr.—  li  the 
hox  requires  a  haliliitt  liner,  it  is  stripped  hy  the  litter  hefore 
k-avin}4  thi-  lit-noli.  This  opi-ralion  is  not  dom-  hcfore  lliv  eniiine 
widths  are  >ui>plie<l.  s,,  ihat  hahhltt  to  tfu-  eS^act  thi-t'kness  re(lUirc(J 
o'ln  lie  apjilied.,    Ilahhiu  liners  are  not  maclnned  after  p"nrini;. 

.■*liili    tin-    tMililiitt    limr .,>.....  ...  .  ...  .  .    .  . JO  initi. 

.>^i-l  till-  itioM  1  Mi-i  1 1   anil  iMiXH    .-1  new  iitier. '. . .  .  ,_..■;•  ■  ,  .  ■  • •     i<'  win. 

Keillove  the    iiivNl    ;m.l    tiiiii    iij ...<>..-....,  .[^.  ...'........-...  .    Jll   tilitl. 

Total   time .  ;V.  .;..  ..~'.  .  .  ... ......  ^:  .....  .    4ii  niin. 

Opcniliiiii  X.i.  1 /.  Jss,-iiil'lc  tilt  the' iixh". — When  a  iiahbiit 
liner  is.  applied,  the  hoxes  are  hrniijuht  Viack  to  the  wiu-eU  to 
which  they  helony  and  the  cellars  ;ire  'iMed  with  hard  grease. 
and  then  jacked  uji  into  jjo.sition  nnder  tlie  axle  and  the  pnis  art; 
in-erteil.     'I'lu-  hox  may  he  assenihled  complete  in  2.>  minutes. 

lt'ii'tici>Tii^  <•{  tlu->e  nuvh'iil-.  operatiiiiK'  or  tJu-  liJHe-^  allowi.';  are  in- 
■vjje.l.      K'iitor.  J  .  _.  .. 

CVLINDHR  HK.M)  CARKIKk. 

BY  F.  H.  HINKLKYr 

'Kite  arranjjenient  shown  in  the  aeco)np;in\iny'  ilhi^tr.ition  lias 
heeii  f<'iin<l  \ery  omvenjiiit  whi-n  remo\ino  front  c.xlindir  hea<ls. 
The  frame-  will  ill  in  any  ordiiiar}  two-wluel  tnick.  the  right 
hand  end  slipiiini;  thronvli  and  hooking  under  a  crovv  Ijar  of 
ihc   truck.      The   cylinder   head    is    fastened   to  the  Uprij;!u    A   by 
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Boring  a    Driving    Box  on  a   Hciizontal    Boring   Machine.     ';; 

\\  hen   a   niw    crown    ]ira^^>    i^   n^t    rei|uired.   the   oU]   niu-  is   re-^ 
bored    in    the    following    tinu>: 

l)e|.t!i  ;-■   ■"'      '      ,        -      '        ■       ' 
i  of  Cut.  I"e<.i;  k.  I'.  M.Min. 

."^et    11)1   aiol    i-l.-iiiip ..'..'..... ......           .^ 

.•^el    time   t.ml ^ 

K  el  lore  tile   lira-~ 1     loin.            1     1  (>  in.  .^(>          .     .! 

l-'ini-li     r.liore     f.illnu  in):; I    ,?J  ill.            : ..-  ...'...    .-S.'. 

J-la. litis    tlie    lir.-iss .,......'.  -..-...,.'..        J 

Keiimve    Ill-Ill    llie    iiiaeliiiu  .........  .       ...../•.           .......  .:....      'J 


Cylinder    Head    Carrier. 
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the  citsino  stuel.  I'hi  re  are  tinniermis  holes  in  the  npriglit  to 
aveoiniModate  Hio>i  an>  eiiiiiue.  With  thi-  device  cvlinder  heads 
may  be  easily  reino\«.d  and  re)vlace<l.  atxl  can  also  be  carried 
iriim  one  engine   to  another,   uithont  any  ninuces.saTy   liliinjj. 


Tiita!    time    .  .  .  . 


]•■ 


y^t'crutii'ii  Xo.  I!,     hi!  to  ioiinnil.  cul  thr  i>'(7  .er^oirr.v.  /)/  cclUirs. 
etc. — .\fter   borin.i.;.   the   b'.xes   are   fitted   to    the   journal    an<l   tlu- 


CiTY  Watkk  CoNst  MiTHix.— Durniff  ll)e  year  ending  Tune  30, 
VH],  the  city  of  Dviroit,  .\lich..  had  an  a\era<j;e  water  convump- 
tio:i  of  1S().4  gal.  i>er  inhabitant  daily. 
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Master  Boiler  Makers'  Association 


Important  Subjects  Considered  at  the  Annual  Meeting  In- 
cluded Location  of  Feed  Water  Admission,  Brick  Arches, 
and  Effect    of   Superheated   Steam  on    Boiler  Maintenance. 


The  sixth  annual  convention  of  the  Master  Boiler  Makers' 
Association  was  held  in  Pittsburgh,  Pa.,  May  14  to  17,  George 
VV .  Bennett  presiding.  The  opening  session  was  given  over 
to  addresses  of  welcome  and  responses.  L.  H.  Turner,  super- 
intendent of  motive  power  of  the  Pittsburgh  &  Lake  Erie,  spoke 
on  the  responsibilities  and  duties  of  the  boiler  shop  foreman. 
William  McConway,  of  McConway  &  Torley,  told  of  the  trans- 
portation facilities  in  the  early  days  of  Pittsburgh.  J.  F.  Deems 
believed  that  far  more  could  be  obtained  from  the  men  by 
kind  treatment  than  in  any  other  way.  Most  men  respond  to 
kindness,  and  if  they  do  not,  the  best  thing  for  the  shop  is 
to  get  rid  of  them.        V- '    ■   i       •;  "■    "  • 

The  association  now  has  a  membership  of  218,  and  there  is 
a  cash  balance  of  $391.77  in  the  treasury.  Delegates  were 
appointed  to  attend  the  meetings  of  the  International  Society 
for  Testing  Materials  in  New  York  in  September  and  the 
Third  Xational  Conservation  Congress  at  Kansas  City,  Mo.,  in 
September. 

LOC.MION   OF   FEED   WATER   .\DMISSION. 

A  committee  report  was  presented  by  D.  G.  Foley,  chairman. 
The  general  practice  followed  in  feeding  locomotive  boilers 
with  water  is  to  inject  it  through  one  of  four  different  locations, 
i.  e.,  at  A  on  the  front  course  of  the  barrel  with  individual 
(vhecks   on    both    sides;    at    B   on   the   same   course   with    duplex 


,Fied  Pipe 


Ctr.  Line  of  Boi/er 


~3 


I     ....•■ 

I   ■Smokebox 
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t-ocatlon    of    Check    Valves    and    Thermometers 

Was  Tested. 


on    Boiler    Which 


checks;  and  at  C,  as  well  as  D.  with  individual  checks  located 
on  the  back  head  of  the  boiler,  provided  with  internal  pipes 
discharging  the  water  near  the  front  tube  sheet. 

The  common  practice  is  to  have  the  feed  water  enter  the 
boiler  in  a  solid  stream  at  a  low  temperature.  The  uneven 
temperature  causes  an  undue  contraction  of  the  firebox  sheets 
itnd  bottom  flues,  causing  leaky  boilers,  etc. 

Some  roads  use  a  plate  on  the  inside  of  the  boiler  to  deflect 
the  water  up  over  the  flues  after  it  enters,  thereby  preventing 
the  deposit  of  scale  on  the  inside  of  the  shell,  between  the 
shell  and  the  flues.  This  shows  some  improvement,  but  still 
shortens  the  life  of  fireboxes  and  does  not  prevent  engines  from 
leaking.      ..v  ■;•   i,'  ;>'  ;         •   '  ■:     '    .  ■■■■•■■        '. 

Another  device  is  the  upturned  elbow  in  the  boiler  check.  An 
upturned  elbow  with  a  contracted  nozzle  has  been  found  to 
be  a  simple  and  effective  device  for  equalizing  the  temperature 
of  the  feed  water,  but  as  near  as  we  can  find  out  it  only  brings 
about  a  difference  of  15  degrees  between  the  temperature  at 
the  top  and  the  bottom  of  the  boiler. 

,  A  more  recent  device  for  delivering  feed  water  to  a  locomo- 
tive is  the  Phillips  check,  which  delivers  the  feed  water  in  a 
solid  stream  in  the  steam  space.  A  road  having  14  consolida- 
tion engines  equipped  with  the  Phillips  double  boiler  checks 
considers  it  an  improvement  all  around  over  the  old  method  of 
boiler  feeding. 

The    Seddon    boiler    feed    device,    which    was    designed    and 


patented  by  C.  W.  Seddon,  of  the  Duluth.  Missabe  &  Xorthern, 
presents  an  entirely  new  idea.  The  feed  water  is  discharged 
into  the  steam  space  in  the  shape  of  a  spray;  the  small  drops 
absorb  the  heat  and  fall  to  the  surface  of  the  water  in  the 
boiler  at  a  uniform  temperature.  This  method  causes  incrusting 
soHds  contained  in  the  water  to  separate  before  they  mii\gle  with 
the  boiler  water,  and  these  solids  are  collected  in  a  sediment 
pan,  thereby  leaving  the  sheets  and  tubes  free  of  scale.  Another 
feature  of  the  sediment  pan  is  that  the  feed  water  is  held  in 
suspension  before  being  allowed  to  mingle  with  water  below, 
until  it  overflows  the  flange  at  the  rear  of  the  pan;  this  gives 
double  assurance  of  the  feed  water  getting  heated  to  the  same 
temperature  as   the  water  already  contained  in  the  boiler.     .  ;.-, 

One  road  has  96  engines  equipped  with  the  Seddon  boiler 
feed  device  and  the  records  show  gratifying  results  from  its 
use;  noteworthy  is  the  50  per  cent,  decrease  in  boiler  main- 
tenance, the  increased  life  of  fireboxes  and  flues,  and  the  elimina- 
tion of  failures  due  to  boiler  troubles. 

Enginemen  are  often  careless  in  the  handling  of  injectors,  not 
realizing  the  damage  caused  by  the  flow  of  cold  water.  Ninety 
per  cent,  of  the  boiler  failures  can  be  traced  below  the  boiler 
checks.  Our  idea  is  to  feed  the  water  in  the  boiler  just  as  high 
as  we  can  and  spread  it  as  much  as  possible.  .  '        '  •;     - 

To  determine  the  most  desirable  location  for  the  admission, 
a  10  minutes'  temperature  test  was  conducted  under  three  of 
the  methods  of  feeding  with  the  following  results.  The  Xo.  9 
Gresham  injector  was  on  full  and  the  boiler  pressure  was  130 

lbs.  ,     .   _  .    .    ;    .      .      -...     •■     ...        .....        ,-,,.;  :.:         .. 

CliecV;  \"alve  Open.  C  R    '  "  A  ' 

, -'• <     , '• ^    , ^ V 

Thermometer.  X       Y        Z        X        Y        Z        X        Y        Z 

Deg.  Deg.   Deg.   Peg.  Deg.  Deg.  Deg.   Deg.  Deg. 

Before  injector  was  openeil.    374  352     ...     376  352     ...      375     352     ... 

At   end   of   10   min.   of   open 

injector 377  274     171     376  328     172     376     334     174 

3    min.    after    injector    was 

closed    376  268     ...     377  317     ...     376     346     ... 

Difference  in  temperature  be-  ;    ,.              ...  ... 

tween     time     of     opening  >■.[:■■  '. .  ,    .  .      •' '^   .    .       ;"    ■.'  •      ..-■'.' 

injector   and   3   min.   after  '■■'■'.'  -: '       ' 

closing    84     35      ...     ,».'^'         6     ... 

Difference  between  thermom-  '■/'■>: 

eters  Y  and   X   before   in-  ^'     .'%,..  -.  .  ;    . 

jector  was  opened   22     i,','.  •...  24     . . ,  ■  ...V»;.'    3J'\"»-»«, 

Difference  between  thermom-  ■■..■"■  "  j  ' '-'.,:  .''.•'  ...■.•...  .';; 

eters  Y  and  X  3  min.  after  •  "       '  '  ':','■:■■'■.        ••:■■.- 

injector   was   closed 108     60     ..«:..>'.      30     ... 


Min- 

Feeding from 

bottom. 

Feeding  from  side. 

Feeding  from  top. 

utes. 

Thermometer 

Temp. 

Thermometer  Temp. 

Thermometer  Temp 

Test. 

Bottom. 

Top. 

Bottom.           Top. 

Bottom.           Top. 

1 

255 

347 

196                 347 

222                 346 

2 

256 

346 

197                 342 

220                 345 

3 

258 

334 

199                 335 

220                 343 

4 

258 

313 

203                322 

219                  342 

5 

255 

295 

206                 313 

219                 339 

6 

252 

281 

210                 307 

219                 339 

7 

247 

270 

213                  303 

219                 339 

8 

244 

262 

216                 302 

219                 340 

9 

242 

258 

218                 301 

219                338 

10 

239 

252 

219                 301 

220  ,;••■•■, .■.'■■js*-;: 

Drop 

16 

95 

46 

2.v..-:v..:-,^U; 

Rise 

.  . . 

23       ..   :     •.V*.v- 

■■■■'■■    "'-*'•>■  •'-.':..•■'  .-•'  .■*•*  ^ 

The  top  thermometer  was  located  at  the  water  line,  while  the 
bottom   one   was  connected  about   18  in.  above  the  foundation 
ring.     It  will  be  observed  that  the  greatest  temperature  changes 
took  place  when  feeding  through  the  bottom  of  the  barrel,  be- 
cause the  bottom  thermometer  dropped  16  deg.  F.  and  the  top  { 
one  dropped  95  deg.  F.     Feeding  through  the  sides,  the  bottom  .:: 
thermometer  rose  23  deg.  F.  and  the  top  one  dropped  46  deg.  '.; .; 
F.     Feeding  through  the  top  the  bottom  thermometer  dropped  \  .. 


rv?:.-'-.'  •'.■  ■:■ 
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2  deg.  F.  and  the  top  one  dropped  12  deg.  F.  The  fourth 
method  was  not  tested.  It  was  not  in  question  because  it  is 
generally  conceded  to  be  an  undesirable  location  for  engines 
operating  in  bad  water  districts,  due  to  the  internal  pipes  be- 
coming full  of  scale,  and  they  are  also  subject  to  breakage, 
causing  damage  to  fireboxes. 

Feeding  with  duplex  checks  through  the  top  of  the  boiler  was 
found  the  most  desirable  location,  because  of  developing  the 
least  fluctuation  in  temperature  around  the  firebox  and  tubes, 
and  engines  which  gave  considerable  trouble  leaking  when 
fed  from  the  bottorh  or  sides  of  the  barrel  were  almost  free 
from  it  when  fed  from  the  top,  under  like  conditions,  and 
■  operating  over  the   same   section. 

When  the  water  was  fed  from  the  bottom  the  fireboxes,  ex- 
cept the  crown  sheet,  were  necessarily  renewed  yearly,  and  since 
feeding  from  the  top  the  same  engines,  on  the  same  section  of 
the  road,  operating  the  same  trains  and  using  the  same  water, 
have  doubled  that  service,  with  a  correspondingly  less  amount 
of  firebox  attention,  and  have  still  more  service  in  their  firebox 
plates.  The  tubes  also  have  given  better  results  in  service,  and 
their  mileage  has  been  increased  50  per  cent,  between  renewals 
(when  feeding  from  the  top).  Cleaning  plugs  are  required 
close  to  the  duplex  check  when  it  is  applied  to  the  top  because 
of  deposits  of  foreign  matter  over  and  between  the  tubes  at 
the  front  tube  sheet  end,  and  if  this  is  not  kept  clean  the  tubes 
will  leak  at  the  front  tube  sheet  joint,    ,'/:;  V^.  /^V- •::^.-';  ">  ;    ?:    - 

In  our  opinion  feeding  from  the  top,  near  the  front  tube  sheet, 
is  the  most  desirable  location  for  locomotive  boilers,  because 
we  find  the  mud  and  scale  better  distributed  throughout  the 
barrel  of  the  boiler  and  less  lime  and  magnesia  deposits  are 
found  adhering  to  the  pressure  side  of  the  firebox  plates  than 
when  feeding  from  any  other  location,  and  this  appears  to  be 
why  better  results  are  obtained.  ^<:-^ '  ■■'■•  '::-^.'^'rl::;'']^:^^.-'  '^:  ;  ^' -r  • " 

Discussion. — The  discussion  centered  about  the  use  of  the 
Phillips  check  and  the  Seddon  method  of  injecting  the  water. 
The  latter  is  such  that  the  water  is  injected  near  the  top  and 
is  thrown  upward  into  the  steam  space  in  the  form  of  a  spray; 
there  is  a  shield  over  the  upper  tubes.  With  this  arrangement 
the  water  is  heated  to  a  high  temperature  at  the  front  end  of 
the  boiler  and  deposits  all  of  its  impurities  there,  so  that  the 
mud  does  not  get  back  into  the  water  leg  and  accumulate  on 
the  mud  ring.  The  immediate  result  of  its  use  on  one  road  was 
a  great  saving  in  the  amount  of  boiler  work  that  had  to  be  done 
in  the  engine  house,  cutting  down  the  number  of  boilermakers 
from  14  to  7,  and  at  the  same  time  making  it  possible  to  increase 
the  tonnage  ratings  of  the  locomotives.  It  was  also  claimed 
that  it  had  an  effect  on  the  number  of  broken  staybolts,  which 
have  been  reduced  35  per  cent.    ^. . '■  -..vy'  V-?!;  'v".:rv 

It  was  urged  that  the  principle  on  which  this  method  of  feed- 
ing acts  is  the  correct  one  and  that  any  other  that  would  throw 
the  water  up  into  the  steam  space  and  then  hold  it  in  suspension 
on  the  top  of  the  main  body  of  the  water  until  it  had  become 
heated  to  the  temperature  of  the  steam  would  accomplish  the 
same  purpose. 

The  principal  points  where  it  shows  an  improvement  is  in 
the  flue  and  side  sheet  leakages.  Of  course,  where  the  water  is 
not  purified,  the  same  total  amount  of  scale  is  deposited  in  the 
boiler,  but  it  is  dropped  where  it  does  the  least  amount  of  harm. 
Investigations  have  shown  that  where  the  life  of  the  side  sheets 
was  as  fow  as  nine  months  with  the  water  injected  in  the  usual 
manner,  it  rose  to  two  years  with  the  sheets  still  in  good  condi- 
tion with  the  Seddon  device.  Some  trouble  had  been  experi- 
enced with  it  due  to  the  accumulation  of  the  scale  in  the  form  of 
sulphate  of  lime  at  the  front  end.  In  some  cases  it  was  found 
that  the  tubes  were  so  embedded  in  this  scale  that  they  could 
not  be  cut  out  with  the  ordinary  methods  of  cutting,  when  it 
came  time  for  renewal.  It  was  urged  that  this  condition  could 
have  been  avoided  by  a  more  thorough  washing  out  and  not 
allowing  so  much  of  the  scale  to  form.    But  even  then,  the  evils 


of  leaky  tubes  were  very  much  less  with  the  scale  against  the  ; 
front  tube  sheet  than  they  would  have  been  had  it  been  against  ., 
the  back  sheet.  As  for  the  deposition  of  vegetable  and  organic  v 
matter,  it  does  not  make  very  much  difference  as  to  where  it  ■; 
is  jleposited,  as  it  may  be  easily  washed  out.  .• 

Where  the   accumulation  of  the  scale  at  the  front  end  has- 
been  allowed  to  become  excessive,  there  has  been  some  trouble 
with  the  leakage  at  the  front  ends  of  the   tubes.     Where  the  .■ 
water  is  bad,  the  use  of  a  surface  blow-oflF  is  of  great  value  >; 
in  tending  to  keep  the  front  end  clean ;  the  tubes  should  be  re-  ■■; 
moved  before  they  get  in  the  condition  that  has  been  described   ; - 
and  before  they  are  entirely  blocked.   ■  ■■■/':■.'''■/.'■'■  '^f  ■'y."''i^:^'t:--;'^^ 

Another  device  used  has   a   deflector  Over  the  dry  pipe,  and  •> 
the   water   is    fed   into   the   steam    space   and   allowed   to   flow- 
down   on   it.     This   serves   to   thoroughly  heat   the  water,   but  . 
there  is  apt  to  be  trouble  by  the   scale   forming  a  bridge  or ;  • 
sheet  over  the  tops  of  the  tubes.     This  can,  however,  be  easily  ;] 
removed   by   taking   out   the   standpipe   and   getting   inside   the ' ; 
boiler  to  clean  it  out.     This  scale  forms  only  on  the  two  top^ .'  f 
rows  of  tubes  and  for  about  half  way  back. 

On  one  road  where  the  best  results  had  been  obtained  there  ,: 
were  110  locomotives,  of  which  14  were  fitted  with  the  Phil-  u' 
lips  check  and  96  with  the  Seddon's  device. 

It    was    frequently    urged,    throughout    the    discussion,    that   .• 
one   of  the   best   methods   of   securing   good   results    from   any  ,; 
method   of    feeding   the    water   was    to    washout   and   blow   off 
frequentl}'.     One  case  was  cited  where  it  was  the  practice  to  put  ' , 
four  washout    plugs   in    the  bottom    of  the   shell,   two   in   the  , 
top  and  two  in   the   front  tube   sheet.     Washing  out   from  the     ' 
front  end   was   considered   to  be  the   best  method  of  cleansing  ;-.- 
the    boiler.      The    automatic    blow-off    was    also    recommended,     : 
as  it  has  a  tendency  to  clear  the  boiler  of  scale  and  will  have  v;. 
an  effect  at  the  upper  portion  where  it  is  impossible  to  locate 
the  washout  plugs  so  as  to  be  of  any  value.     Cases  were  cited  ';, 
of  engines  on  the  same  runs  where  the  engineer  in   charge  of  ■• 
one  would  make  frequent  use  of  the  blow-ofT,  with  the  result  -f 
that  there   was   little   or  no   trouble   from   scale,   w'hile,  in  the  •. 
case  of  the  other,  where  the  blow-off  was  not  used,  there  was 
a   great   deal   of   scale   and   trouble   with   leaky   tubes,   with   the  •' 
consequent  higher   cost  of  boiler  repairs,  v^  •.■.■.''.;  :^,\'^^^ 

The  consensus  of  opinion  of  those  who  took  part  in  this  dts-  '*', 
cussion    was   that   the  use   of  a   method   of  water   feeding  that  :■; 
sent  the  water  up  into  the  steam  space  at  the  front  end  was 
of  greatest   value.  :■       v  ^       .^'-n- ••' \      ? ' .  ^''V';■v■■^.:"'fl;•v■>'v "^pV?";- 

\r    '  ■■■.:^\:::  .;•;  ,,.'    _  ■■■ .   :.  ■  \  .     APPRENTICESHIP.        ':!'■  /•■:>yU--l  .f-  'V  •■/'.•>' 7';^^ 

J.  W.  L.  Hale,  superintendent  of  apprentices  of  the  Pennsyl-  r 
vania,  gave  an  illustrated  address  on  this  subject.     It  did  not    ,•. 
refer    specifically   to    boilermaker   apprentices,    but    covered    the  '  ; 
general  problem  of  apprenticeship.     There  are  now  250  appren-   ...^ 
tices  at  the  Altoona  shops.    This  large  number  makes  it  possible  ^ 
to   group   them   into   classes   and   sections,   thus   securing   better  .; 
results  than  where  the  number  of  apprentices  is  so  small  that  • 
they   cannot   be   thus    grouped.      Each   apprentice   receives    four 
hours'  of  school  instruction  per  week,  divided  into  two  periods-  . 
of  two  hours   each.     This   instruction   is  given   during   working  ■< 
hours  and  while  the  boy   is   under  pay.     A  certain  amount  of    ; 
home  problem  work  is  also  required.     TTie  appentices  work  in  v^ 
the  shop  with  skilled  mechanics.     The  monthly  reports  of  the  '•. 
boys'  school  work,  taken  in  conjunction  with  the  regular  records 
of  the  shop  foremen,  form  a  satisfactory  and  reliable  basis  upon 
which  to  place  the  boys  to  the  best  advantage  in  the  shop.    There  .. 
was  no  discussion  of  this  paper.  >-' 

■',;■  WE.^KEST   CONDITION   OF   BOILER.  "  ''      '      ' 

The  committee,  of  which  J.  T.  Johnston  was  chairman,  pre- 
sented a  short  report,  the  conclusion  of  which  was  as  follows :    >■ 
"In  conclusion  your  committee  wishes  to  state  that  in  its  opin-  ;.'- 
ion  the  elastic  hmit  of  the  plates,  braces,  etc..  used  in  the  con-  '  .• 
struction  of  a  boiler,  should  be  considered,  rather  than  the  ten-'  ;  •. 
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sile  strength,  in  maintaining  boilers  in  safe  working  condition." 
There  was  no  discussion  of  this  report.  -      -     ,r.      .  .  ^ 

■  ■•  ;    ;-;    ;^;v/-SrARK    arresters.  V  --^ ;;■''.'..:.;■>--   '•.'.' 

Thonias  Lewis  presented  a  report  on  spark  arresters,  in  which 
he  referred  at  some  length  to  practical  demonstrations  in  fuel 
economy  which  were  made  on  the  Lehigh  Valley. 

Discussion. — A  few  blueprints  were  presented  showing  the 
practice  on  some  roads,  but  the  recommendation  of  the  commit- 
tee that  the  front  end.  known  as  the  Master  Mechanics'  stand- 
ard, is  about  as  good  an  arrangement  as  can  be  obtained,  was 
concurred  in.  Attention  was  called  to  the  excessively  long  front 
ends,  that  were  the  vogue  a  number  of  years  ago,  where  the 
sides  were  provided  with  handholes,  and  the  bottoms  with  chutes 
for  the  removal  of  the  cinders;  there  was  a  great  accumulation 
of  cinders  at  the  end  of  every  run.  It  was  found  that  when 
there  was  a  failure  to  clean  out  at  the  end  of  a  run,  there  was 
no  greater  accumulation  at  the  end  of  the  second  or  third  run 
than  at  the  end  of  the  first.  The  smokebox  simply  filled  up  to 
a  point  where  the  draft  could  have  the  proper  effect,  and  after 
that,  to  all  intents  and  purposes,  the  front  end  became  self- 
cleaning.  With  the  arrangement  recommended  the  diaphragm 
was  carried  down  and  in  front  of  the  exhaust  pipes  so  that  a 
strong  current  was  created  that  carried  the  cinders  to  the  front 
with  sufficient  force  to  break  them  up  and  make  them  small 
enough  to  pass  through  the  netting. 

In  some  cases  the  basket  netting  is  in  use.  This,  as  its  name 
indicates,  is  a  netting  in  the  form  of  a  basket  that  sets  down 
over  the  exhaust  pipe  and  is  free  for  the  passage  of  cinders  all 
of  the  way  around.  \\  here  this  is  used  there  is  a  10  in.  opening 
in  the  firedoor.  This  is  covered  by  a  damper,  and  the  single- 
shovel  method  of  firing  is  used.  As  the  fireman  throws  in  a 
shovel  of  coal,  he  puts  his  foot  on  a  lever  that  opens  the  damper, 
admitting  air  to  the  back  end  of  the  firebox  and  supplying  suf- 
ficient to  maintain  complete  combustion  and  thus  avoid  the  for- 
mation of  smoke.  It  was  suggested  that  so  large  an  opening 
would  not  only  supply  enough  air  to  maintain  complete  combus- 
tion, but  would  admit  such  an  excess  as  to  greatly  cool  the  fire 
and  prevent  obtaining  the  full  heating  value  of  the  fuel. 

With  the  diaphragm  made  in  the  form  suggested  there  is  no 
accumulation  of  cinders  in  the  smokebox,  and  it  is  self-cleaning; 
whereas,  where  the  diaphragm  stopped  back  of  the  exhaust  pipes 
the  draft  created  was  not  sufficient  to  do  the  work  of  breaking 
up  the  cinders  so  that  they  could  pass  the  netting. 

As  for  the  size  of  the  mesh  of  netting  that  it  is  advisable  to 
use,  the  practice  of  the  engines  running  in  the  Adirondack  region 
of  Xew  York  state  was  cited.  Here  experiments  had  been  made 
with  nettings  of  three  and  four  meshes  to  the  inch,  but  the  final 
size  adopted  was  2^2  meshes  to  the  inch,  using  Xo.  11  wire. 
This  arrangement  seems  to  have  almost  put  an  end  to  the  fires 
started  by  locomotives.  Formerly  the  losses  in  the  region 
amounted  to  hundreds  of  thousands  of  dollars  every  year,  but 
last  year  they  were  not  over  $10,000. 

Some  of  the  speakers  advocated  the  use  of  a  perforated  steel 
plate  instead  of  a  wire  netting,  and  stated  that  excellent  results 
were  being  obtained  by  its  use.  The  size  of  the  perforations 
recommended  was  3/16  in.  by  1  5/16  in. 

Finally  attention  was  called  to  the  necessity  of  so  arranging 
the  diaphragm  that  the  front  end  should  be  self  cleaning.  The 
cases  of  the  old  extension  front  were  cited  where  it  was  necessary 
to  make  the  whole  of  the  smokebox  air  tight,  for,  if  any  air 
was  admitted  to  the  large  body  of  cinders,  it  would  cause  them 
to  burn,  with  the  result  that  the  ends  frequently  became  red  hot. 
With  the  self-cleaning  front  end  such  a  thing  as  a  hot  smoke- 
box is  unknown.  .  •  -     ■   .-,    ; 

THE   BRICK    ARCH. 

An  abstract  of  the  report  of  the  committee  on  Advantages 
and  Disadvantages  of  the  Use  of  Arches  and  Arch  Pipes,  of 
which  George  Wagstaff  was  chairman,  follows : 


The  committee  endeavored  to  determine  as  accurately  as  pos- 
sible what  the  advantages  of  the  brick  arches  are  and  the  true 
value  of  these  advantages.  It  has  also  been  the  endeavor  to 
determine  definitely  the  disadvantages  of  the  arch  and  arch 
pipes  and,  as  far  as  possible,  the  actual  cost  to  the  railways  of 
these   disadvantages. 

Under  advantages  are  the  following  items:  1,  Coal  saving.  2, 
Smoke  abatement.  3,  Flue  protection  or  reduction  in  roundhouse 
flue  work.  4,  Improvement  of  steaming  qualities  under  demands 
for  maximum  power.  5,  Reduction  of  engine  failures  from  leaky 
flues  and  low  steam.  6,  Reduction  in  flue  stoppage.  7,  Reduction 
in  honey-combing  of  flue  sheets.  8,  Beneficial  effect  of  the  arch 
tubes  on  circulation  and  evaporation.  9,  Effect  on  the  life  of  a 
set  of  flues. 

Under  "disadvantages"  may  be  listed  the  following :  A,  Cost 
of  maintenance  of  the  brick.  B,  Cost  of  maintenance  of  arch 
pipes.  C,  Detrimental  effect,  if  any,  on  fireboxes.  D,  Delays,  if 
any,  to  the  turning  of  power  at  the  engine  house  due  to  the 
presence  of  the  arch  in  the  firebox.  •    .Y  •%',,;., 

Coal  Saving. — The  replies  are  almost  unanimous  in  stating 
there  is  a  coal-saving,  the  average  of  the  percentages  given  being 
11.9  per  cent.  This  percentage  virtually  checks  or  verifies  the 
result  of  a  very  comprehensive  test  recently  made  to  determine 
the  coal  saving  of  the  arch.  The  test  was  conducted  by  a  com- 
mittee made  up  of  representatives  from  the  Pennsylvania  Rail- 
road, the  New  York  Central  and  the  American  Locomotive  Com- 
pany on  a  Mallet  engine  on  the  Pennsylvania  division  of  the 
New  York  Central.  The  conclusions  were  to  the  effect  that  the 
brick  arch  under  the  conditions  tested  gave  a  fuel  saving  of  11 
per  cent.  We  also  have  information  on  other  well  conducted 
tests  which  would  indicate  a  coal  saving  of  12  per  cent.,  or  more. 
The  coal  saving  reported  by  the  different  members  varies  from 
a  slight  saving  to  25  per  cent.  This  might  seem  inconsistent 
but  for  the  fact  that  the  conditions  under  which  these  various 
percentages  were  obtained  are  evidently  quite  variable.  The  per- 
centage of  coal  saving  varies  largely  with  different  degrees  of 
intensity  of  the  work.  For  very  light  work  the  percentage  will 
be  slight.  For  very  high  rates  of  work,  or  rather  high  rates 
of  combustion,  the  percentage  should  be  high.  Again,  when 
the  coal  is  of  a  low  volatile  nature  the  effect  of  the  brick  arch 
on  coal  saving  will  not  be  so  great,  but  with  high  volatile  coal 
there  is  much  for  a  brick  arch  to  do  and  under  such  conditions 
it  will  show  a  high  percentage  of  fuel  saving.  The  committee 
feels  that  11.9  per  cent,  may  be  considered  a  fair  figure  for  the 
average  conditions. 

Assuming  a  locomotive  working  330  days  in  a  year,  running 
100  miles  per  day  and  making  on  an  average  of  20  miles  per 
ton  of  coal,  the  tons  of  coal  consumed  per  year  are  1,650  tons; 
11.9  per  cent,  of  1,650  tons  is  196  tons;  money  value  at  $2  per 
ton.  $382. 

Smoke  Abatement. — The  composite  report  shows  favorably  for 
the  arch  from  a  smoke  abatement  standpoint,  the  average  being 
40  per  cent.  This  again  depends  on  the  nature  of  the  coal 
used.  -  • "  -^-   >  V  '  ^•-  '• 

Effect  on  Flue  Work  and  Percentage  of  Reduction  of  Fre- 
quency of  Calking. — Thirty-five  report  reduction  in  flue  troubles. 
Two  find  additional  flue  troubles,  while  three  report  no  effect. 
The  average  percentage  of  reduction  in  frequency  of  calking  is 
40  per  cent.  Just  what  money  value  this  would  represent  we  are 
not  able  to  determine,  but  it  would  no  doubt  be  considerable. 

Steaming  Qualities  Under  Maximum  Demand. — Forty-five  re- 
plies say  that  arches  make  the  engines  more  consistent  steamers; 
one  reply  states,  no  effect.  This  would  indicate  that  arches  were 
of  decided  value.  Just  what  the  money  value  would  be  we  can- 
not state.  However,  it  indicates  that  by  using  brick  arches  bet- 
ter schedules  can  be  maintained,  a  thing  very  important  to  the 
railways  in  competing  for  high  class  business.  It  may  mean 
less  double  heading,  a  thing  much  to  be  desired.  A  very  small 
reduction  in  the  number  of  cases  of  double  heading  would  pay 
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for  much  of  the  brick  arch  expense.    It  can  mean  more  tons  per 
train  hauled  and  thus  more  ton-miles  per  ton  of  coal  consumed. 
:      Do  Arches   Tend  to  Reduce  Engine  Failures. — The  vote  on 
.this  item  is  42  to  5,  indicating  that  arches  do  reduce  engine  fail- 
■.•:ures.  .-.,/.. .;  -:■:_:■■:_-■,. -i    -■■:■■':■■■ 

-■:    Do   Arches   Reduce   Flue   Stoppage.— The  vote   on   this   item 
"is  37  to  10  favoring  the  arch. 

,       Honey-Combing  of  Flue  Sheets. — The  vote  on  this  is  29  to  9 
.in  favor  of  the  arch.  .•..,...;- 

Effect    of   Arch    Pipes    on   Boiler   Efficiency,    Circulation   and 
Evaporation. — Replies  indicate  23  favorable  to  and  two  neutral  on 
.these  points.    A  previous  report  to  the  association  shows  a  frac- 
tion over  one  per  cent,  gain  of  efficiency  per  arch  per  pipe.     This 
gain  would  more  than  pay  the  arch  pipe  maintenance  cost. 

Effect  on  Life  of  Flues. — Thirty-two  replies  say  Hie  of  flues 
is  increased,  two  say  the  life  is  decreased  and  four  say  no  ef- 
fect. 

As  against  the  above  advantage  we  have  the  possible  dis- 
advantages as  follows:      '';■''■.      :^^' [■'■■'■^:.''-:''\'' '■:■:':'> ----^ 

Detrimental  Effect  on  Life  of  Firebox. — Five  claim  that  the 
arch  with  arch  pipes  prolongs  the  life  of  the  box,  12  that  the 
life  of  the  firebox  is  shortened,  while  14  report  no  effect,  less 
than  half  reporting  detrimental  effects.  A  careful  review  indi- 
cates that  the  experience  of  those  reporting  detrimental  effects 
is  largely  in  connection  with  brick  arches  supported  on  studs. 
It  would,  therefore,  indicate  that  the  effect  of  the  arch  on  the 
life  of  the  firebox  would  depend  on  the  style  of  the  arch  used. 
It  would  indicate  that  arches  of  the  proper  design  supported 
on  tubes  have  no  bad  effect  on  the  life  of  the  firebox.  At  any 
rate,  we  believe  that  we  may  safely  draw  the  conclusion  that 
the  beneficial  effect  of  the  arch  on  the  flues  will  at  least  offset 
any  possible  detrimental  effect  which  the  arch  may  have  on  the 
firebox.  -•';' ^■'  -.  ■..'': 

..  Are  Engines  Held  Longer  at  Terminals  on  Account  of 
Arches. — The  vote  on  this  item  is  29  to  12,  indicating  that  less 
than  30  per  cent,  of  the  members  reporting  find  that  there  is  a 
delay  to  the  turning  of  power  due  to  brick  arches.  Several 
members  report  less  delay  to  engines  equipped  with  arches. 
It  would  seem  that  the  style  of  the  arch  has  some  bearing  on 
this  point.  One  man  reports  that  there  is  no  delay  if  sectional 
arch  is  used.  The  majority  of  those  reporting  no  delays  are 
using  the  sectional  arches.  Your  committee,  therefore,  feel  justi- 
fied in  saying  that  the  delay  in  the  turning  of  power  claimed 
by  some,  is  not  an  unsurmountable  disadvantage.  There  are 
good  grounds  for  argument  that  in  the  majority  of  cases  this  be- 
longs on  the  other  side  of  the  ledger,  due  to  40  per  cent,  re- 
duction in  roundhouse  flue  work. 

Cost  of  Maintaining  Arch  Pipes. — The  recapitulation  shows 
an  average  of  $4.36  total  to  renew  one  arch  pipe,  and  the  aver- 
age life  of  an  arch  pipe  to  be  14  months.  With  four  tubes  in 
an  engine  there  would  be  an  average  renewal  of  one  tube 
every  three  and  one-half  months.  At  a  cost  of  $4.36  each,  the 
arch  pipe  cost  per  year  in  a  box  equipped  with  four  tubes  would 
be  $15.26.  This,  we  believe,  represents  a  fair  average  for  the 
cost  of  maintaining  arch  pipes,     r  ../v;"; '::-:V  ■;\'v  .r'  .'. "  '     -'"V 

Cost  of  Maintenance  of  Brick  Arches.— The  replies  gave  us 
no  line  on  the  cost  of  maintenance  of  brick  per  1,000  engine 
miles.  We  have  data,  however,  showing  that  the  average  life 
of  a  set  of  brick  in  passenger  service  is  5,490  miles,  in  freight 
service  4,425  miles,  and  in  switch  6,500  miles.  Assuming  33,000 
miles  per  year  as  the  average  for  an  engine,  it  would  require 
about  6  arches  per  year  for  passenger  engines,  and  about  eight 
arches  per  year  for  freight  engines.  Not  having  replies  on  the 
cost  of  arches,  we  are  obliged  to  make  some  assumptions.  We 
know  from  other  sources  that  the  cost  per  1,000  miles  for 
arches  in  wide  firebox  locomotives  will  be  between  $1  and  $3. 
These  wide  limits  are  necessary  on  account  of  the  wide  differ- 
ences in  conditions  throughout  the  country.  The  condition  of 
the  water  has  a  decided  effect  on  the  life  of  an  arch;  the  qual- 


ity of  the  coal  also  has  a  decided  effect  and  the  intensity  or 
degree  of  severity  of  the  service  greatly  affects  the  Hfe  of  the 
arch.  Assuming  $2  per  1.000  engine  miles  as  a  probable  aver- 
age and  a  mileage  of  33,000  miles  per  year,  we  have  for  the  cost 
of  brick,  $66  per  year  per  locomotive.  Add  to  this  the  brick 
arch  labor,  given  as  an  average  of  $1.70  per  month,  we  have 
$20.40  for  brick  arch  labor  per  locomotive  per  year;  add  to 
this  the  cost  of  maintenance  of  arch  tubes  which  we  found 
above  to  be  $15.26  per  locomotive  per  year;  and  figuring  the 
storekeepers'  cost  at  2^/2  per  cent,  as  the  average,  we  have  a 
grand  total  of  $103.31  for  the  average  cost  for  the  yearly  main- 
tenance of  brick  arches  and  arch  pipes  in  an  average  modern 
locomotive. 

Compare  this  with  the  money  value  of  the  advantage  of  the 
brick  arch,  which  we  found  to  be  on  coal  saving  alone,  at  about 
$392  per  locomotive  per  year  with  the  coal  at  $2  per  ton.  Sub- 
tracting from  these  coal  saving  figures  the  total  cost  to  maintain 
the  arches,  we  have  in  districts  where  coal  costs  $2  per  ton 
a  net  saving  of  $275  per  locomotive  per  year.:    -C "  ;;  i ;;  ;•..•: 

To  sum  up,  Weighing  the  advantages  against  the"  disadvantages, 
it  appears  from  the  replies  received  that  brick  arches  are  giving 
a  very  good  account  of  themselves  on  26  of  the  30  roads 
reported  on.        ■../;.:;.;      .^      •-.•.;-■.•  ^  ■■-■■:  ..^■ .  :  .  ■"•/  -  '■'  .^■^:  \ 

Many  roads  have  recently  adopted  the  use  of  l)rick  arches 
and  superheaters,  not  so  much  from  a  desire  to  burn  less  coal, 
but  in  order  to  obtain  more  steam  of  a  better  quality,  due  to 
the  necessity  of  having  maximum  sustained  boiler  power  for  a 
minimum  of  weight  and  operating  expense. 

The  committee's  recommendation,  therefore,  may  be  ex- 
pressed as  follows :  The  improvements  in  brick  arch  construc- 
tion and  the  advancement  in  the  art  of  boiler  maintenance,  in- 
cluding care  of  arch  pipes,  render  the  disadvantages  of  the  use 
of  arches  so  small  in  comparison  with  the  advantages  derived 
as  to  warrant  the  general  use  of  brick  arches  in  soft  coal  burn- 
ing locomotives. 

Discussion. — The  consensus  of  opinion  was  that  the  arch  was 
a  good  thing,  though  it  was  recognized  bj-  nearly  ever\-  speaker 
that  there  were  troubles,  but  whether  they  were  inherent  in  the 
arch  or  not  was  not  always  clear.  It  was  urged  that  contrary 
to  the  opinion  sometimes  held,  the  brick  arc^  served  to  protect 
the  side  sheets  from  burning  and  was  a  promoter  of  circulation. 

The  question  was  asked  as  to  what  should  be  done  in  case  the 
side  sheet  gave  out  so  as  to  need  patching  and  how  the  top 
seem  of  the  patch  could  be  kept  from  leaking.  In  reply  it  was 
urged,  in  the  first  place,  that  the  sheet  would  not  be  likely  to 
give  out  with  a  properly  applied  arch,  but  that  if  a  patch  was 
necessary  it  would  be  well  to  apply  it  with  the  oxy-acetylene 
method  of  welding,  which  would  leave  th^  sheet  in  first-class 
condition  and  not  likely  to  leak. 

It  was  assumed  by  all  the  speakers  that  the  arch  pipe  was  the 
proper  method  of  supporting  the  arch,  and  it  was  said  to  be  of 
great  value  as  a  promoter  of  circulation.  It  was  in  a  position 
to  take  the  water  from  the  front  portion  of  the  boiler  and  carry- 
it  up  to  the  back  of  the  crown  sheet,  and  the  probabilities  were 
that  the  circulation  through  the  pipes  was  exceedingly  rapid, 
and  that  the  amount  of  water  evaporated  there  was  very  great. 
The  use  of  four  supporting  pipes  and  the  sectional  arch  was 
strongly  recommended.  There  was  very  little  complaint  of 
leakage  of  the  pipes.  The  use  of  a  bead  was  condemned  and  the 
general  opinion  was  in  favor  of  allowing  the  pipes  to  project 
through  the  sheet  from  y^  in.  to  1  in.,  and  then  bell  them  nut 
so  that  there  was  no  danger  of  puHing  through.  The  main 
thing  that  was  insisted  on  again  and  again  was  that  the  pipes 
should  be  kept  clean.  They  should  be  frequently  examined  and 
a  cleaner  run  through  them  where  there  is  any  danger  of  an 
accumulation  of  scale  forming.  Some  members  seemed  to  think 
that  the  arch  would  do  very  well  in  good  water  districts  but 
that  where  the  water  was  bad  there  would  be  no  end  of  trouble. 
This  was  from  men  who  were  not  using  the  arch  and  they  were 
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met  by  statements  from  men  who  were  in  the  worst  of  the  bad 
water  districts  to  the  effect  that  they  would  work  all  right  in 
any  kind  of  water  provided  they  were  given  the  proper  atten- 
tion. They  are  used  where  the  water  will  deposit  J4  '"•  of 
scale  in  three  months.       ,.  •      -.yi    j.      •    ..    •  ,     ,.     -;  r;  -•■:  \  ^  • 

The  trouble  with  the  bagging  of  the  pipes  on  the  bottom  was 
brought  prominently  to  the  front.  While  there  was  no  actual 
data  given  that  could  settle  the  matter,  it  was  urged  that  one 
of  the  possible  reasons  for  this  trouble  could  be  found  in  the 
thickness  of  the  metal  used.  Most  of  the  members  were  using 
steel  pipes  with  a  diameter  of  3  in.,  and  a  thickness  of  metal 
of  about  3/16  in.  In  one  case  where  such  a  tube  had  bagged 
and  had  to  be  taken  out,  and  there  was  no  other  extra  pipe 
at  hand  to  replace  it,  a  piece  of  tubing  ]'i  in.  thick  was  used, 
and  this  had  stood  perfectly  and  had  shown  no  signs  of  bagging. 
Another  speaker  argued  that  the  trouble  with  bagging  was  ir- 
remediable because  of  the  conditions  under  which  the  pipe  had 
to  work.  It  was  covered  and  protected  on  the  top  by  the  brick, 
whereas  on  the  bottom  it  was  exposed  to  the  hottest  part  of 
the  fire.  This  caused  such  an  expansion  of  the  metal  that  it 
must  of  necessity  bag.  It  was  suggested  that  possibly  the 
trouble  may  have  come  from  the  great  rapidity  of  the  circulation 
and  that  it  was  due  in  part  to  an  abrasion  of  the  metal.  To 
remedy  this  it  was  suggested  that  it  might  be  well  to  reduce 
the  diameter  of  the  pipe  at  the  front  end  so  as  to  limit  the 
amount  of  water  that  could  pass  through.  There  was  an  im- 
mediate protest  against  this  and  the  contrary  course  of  en- 
larging the  pipe  was  urged.  The  same  trouble  is  experienced 
with  the  tubes  of  water-tube  boilers.  The  thickness  of  the 
pipe  was  also  considered  to  have  an  important  bearing  on  the 
subject,  and  as  better  results  have  been  obtained  with  side  sheets 
of  ^i  in.  thickness  than  with  those  of  '  j  in.,  so  it  was  thought 
that  the  thinner  pipe  would  be  better  than  a  thicker  one. 

The  failure  of  the  pipes  is  a  serious  matter  in  some  places 
where  they  have  to  be  renewed  within  a  week  of  the  date  of 
their  application.  Sometimes  they  run  for  two  and  sometimes  for 
three  weeks.  It  was  suggested  that  if  the  pipe  could  last  one 
week  it  ought  to  last  for  two,  or  three,  or  more,  if  it  had  the 
proper  care  and  attention.  One  thing  was  brought  out  very 
emphatically,  and  that  was  that  the  bagging  of  the  pipes  is  not 
due  to  the  accumulation  of  scale,  for,  in  many  cases,  where  the 
worst  bagging  has  occurred,  the  pipes  have  been  perfectly  clean, 
and  besides,  there  had  not  been  time  to  collect  any  scale  in  the 
limited  time  in  which  they  had  been  in  place.  .       ' 

The  theory  that  received  the  greatest  amount  of  support  was 
the  one  that  there  was  a  lack  of  water  against  the  bottom  of 
the  pipe.  Attention  was  calle.d  to  the  practice  on  some  loco- 
motives of  using  wide  crowfeet  for  the  braces  of  the  front 
tube  sheet.  Sometimes  these  braces  are  set  in  so  thickly  that 
there  is  but  little  space  left  for  the  water  to  flow  down  into  the 

■  water  leg  and  thus  reach  the  mouth  of  the  pipes.  It  was  con- 
sidered desirable  that  these  braces  should  be  made  as  narrow  as 
possible  and  set  well  to  the  front  so  as  to  allow  ample  water 
space  and  thus  make  it  possible   for  the  pipes  to  be  kept  filled 

•  at  all  times.  Bagging  evidently  is  not  due  to  the  water  used, 
for  it  is  as  likely  to  occur  with  good  as  with  bad  water.  The 
point  where  the  maximum  amount  of  bagging  occurs  is  not  well 
defined.  It  runs  from  the  front  tube  sheet  back  to  the  back 
sheet,  and  may  occur  at  any  point,  though  one  speaker  said 
that  his  main  difficulty  had  been  found  on  a  line  with  the  back 
edge  of  the  arch.  Another  had  had  his  chief  difficulty  at  the 
lower  bend  of  the  pipe.  Straight  pipes  were  considered  to  be 
more  likely  to  give  trouble  than  those  with  bends  where  there 
was  a  chance  for  expansion  and  contraction  to  adjust  them- 
selves.     One   point   was   insisted   on,   that   while   some   districts 

-were  able  to  use  the  arch   pipe,   and   some  were  not,   it  would 
be   found  that   those  where  the  pipes   could  not  be  used  were 
where  the  water  had  a  tendency  to  foam. 
The  type  of  arch  used  on  the  Lake  Shore  &  Michigan  South- 


ern switch  engines  was  described  as  one  in  which  the  standard 
sectional  arch  was  carried  back  from  the  front  tube  sheet  for 
a  distance,  and  then  there  was  an  opening  in  it,  and  beyond  the 
opening  there  were  two  bricks  set  against  the  back  sheet  so 
that  there  was  practically  an  arch  over  the  whole  of  the  firebox 
with  a  hole  through  it  for  the  passage  of  the  products  of  com- 
bustion. Sometimes  this  construction  is  varied  by  the  cutting 
away  of  the  corners  at  the  back  and  front  ends.  These  arches 
are  applied  to  switch  engines  for  the  purpose  of  abating  smoke. 

As  for  the  saving  effected  in  coal  by  the  use  of  the  arch, 
there  was  a  unanimous  agreement  as  to  its  efficiency.  On  the 
Lake  Shore  it  is  estimated  that  the  saving  amounts  to  from  8 
to  10  per  cent,  of  the  coal  that  would  be  used  in  case  the  brick 
arch  was  discarded.  On  one  road  having  110  locomotives  the 
estimate  is  that  there  is  a  saving  of  $50,000  per  year  by  the  use 
of  the  brick  arch.  .■  - 

The  attitude  of  boilermakers  towards  the  brick  arch  in  the 
matter  of  repairs  seems  to  have  undergone  a  change  during 
the  past  few  years.  The  opposition  to  it  formerly  was  due,  in 
part,  to  the  heat  and  the  trouble  that  was  involved  for  the  men 
who  had  to  go  into  the  firebox  to  calk  tubes  while  the  engine 
was  hot.  With  the  long  brick  in  use,  it  was  frequently  neces- 
sary to  break  down  the  arch  to  do  the  work.  With  the  sec- 
tional arch  now  in  use  this  is  avoided  and  the  center  sections 
can  be  easily  removed.  It  is  never  necessary  to  break  down  an 
arch,  and  only  frequently  is  it  necessary  to  break  any  of  the 
small  brick  forming  the  sections.  It  has  been  found  to  be  best 
to  have  regular  brick  men  to  attend  to  this  work  and  not  have 
the  boilcrmaker  touch  the  arch  at  all.  The  method  of  procedure 
is  for  the  brick  man  to  go  into  the  firebox  and  remove  as 
much  of  the  arch  as  may  be  necessary.  The  boilcrmaker  then 
does  his  work,  and  after  he  is  through,  the  brick  man  goes  back 
and  replaces  the  arch.  As  for  the  time  required  for  the  boiler 
to  cool  sufficiently  to  enable  the  men  to  do  this  work,  on  one 
road  where  the  passenger  locomotives  are  dumped  at  the  end  of 
each  trip,  and  the  freight  locomotives  once  in  seven  days,  it  is 
seldom  more  than  20  minutes  or  half  an  hour  before  the  men 
can  go  into  the  firebox  from  the  time  the  engines  leave  the 
cinder  pit. 

The  brick  arch  is  like  all  other  parts  of  the  locomotive.  In 
order  to  get  good  and  satisfactory  results  it  must  be  properly 
appHed,  and  then  given  good  care  while  it  is  in  service.  It 
should  be  cleaned  off  and  kept  free  from  accumulations  of 
cinders.  The  life  of  the  arch  is  given  in  miles  in  the  table  in 
the  report,  but,  in  the  discussion,  it  was  stated  that  on  one  road 
the  life  ran  about  30  days  in  passenger  service,  42  in  freight  and 
144  in  switching.  It  was  stated  that  brick  arches  cannot  be 
used  to  any  advantage  on  oil-burning  locomotives. 

The  value  of  the  brick  arch  as  a  smoke  preventer  was  con- 
ceded, but  in  order  that  it  may  do  its  best  work  in  this  con- 
nection it  is  necessary  that  it  should  be  properly  installed  and 
cared  for. 

As  an  aid  to  combustion  it  was  agreed  to  be  very  valuable. 
In  some  cases  where  before  it  was  used  there  was  a  great  deal 
of  difficulty  with  the  fine  particles  of  coal  being  carried  out 
through  the  tubes  before  they  had  a  chance  to  burn,  and  forming 
a  sticky  mass  that  obstructed  the  netting  and  the  tubes,  the 
whole  trouble  disappeared  with  the  introduction  of  the  arch. 
As  for  its  influence  on  the  side  sheets,  if  there  is  any  trouble 
there  it  should  not  be  attributed  to  the  arch  and  the  hotter 
fire  that  it  produces,  but  to  the  bad  condition  of  the  water  that 
is  used.  There  does  not,  however,  seem  to  be  much  if  any 
advantage  to  be  gained  from  its  use  on  locomotives  having 
shallow  fireboxes.  It  is  true,  too,  that,  if  the  arch  is  not  properly 
applied,  it  will  cause  trouble  with  the  sheets.  In  one  case 
where  the  arch  was  carried  up  to  a  point  rather  close  to  the 
crown  sheet,  there  was  a  great  deal  of  trouble  with  the  leakage 
of  the  longitudinal  seam  of  the  firebox.  This  disappeared  when 
the  top  of  the  arch  was  dropped.     It  is  true  that  the  arch  stores 
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;,  great  deal  of  heat,  and  that  if  this  heat  is  brought  up  against 
a  seam  there  will  probably  be  trouble,  and  it  was  for  that  reason 
that  the  recommendation  was  made  to  weld  in  patches  instead  of 
riveting  them. 

It  was  the  opinion  of  the  speakers  that  the  arch  and  the  pipes 
l!iat  support  it  was  as  safe  as  any  other  part  of  the  boiler,  if 
it  was  properly  attended  to  and  the  pipes  were  kept  clean. 

The  arch  is  an  old  institution,  and  its  use  is  based  on  the 
jiroper  principles  for  the  production  of  the  best  rate  of  com- 
Iiustion  of  the  coal,  and  it  has  come  to  stay.  The  reason  why 
the  old  arches  were  so  discredited  is  that  they  were  often  made 
<it  inferior  material  and  were  not  made  of  a  proper  shape; 
now  that  the  sectional  arch  has  been  introduced,  these  former 
troubles  with  the  arch  as  an  arch  have  disappeared,  and  with 
tliem  the  old  arguments  against  its  adoption. 

SUPERHEATED     STEAM     AND    BOILER     MAINTENANCE. 

A  committee  report  on  this  subject  was  presented  by  T.  W. 
Lowe,  chairman.  The  fire  tube  type  of  superheater  only  was 
considered.  The  large  holes  in  the  front  tube  sheet  are  gener- 
ally drilled  about  ^-in.  larger  in  diameter  than  the  body  of  the 
flue,  the  flue  being  swelled  hot  to  fit  that  end  before  application, 
thus  economizing  on  the  labor  attached  to  removals.  The  large 
holes  in  the  back  tube  sheet  are  drilled  smaller  than  the  main 
flue,  which  is  swedged  several  inches  back,  thus  providing  an 
abundance  of  water  space  at  the  firebox  end,  as  v/ell  as  ample 
material  between  the  tubes,  to  prevent  cracking  of  the  inter- 
stices during  the  setting  and  maintaining  of  the  flues.  No  cop- 
per ferrules  are  used  to  surround  these  large  flues  in  the  back 
tube  sheets,  and  they  are  either  welded  in  place  or  rolled  to  a 
joint  by  using  four  rollers  in  the  tube  expanders,  then  lapping 
and  beading  both  ends  of  the  flues  with  a  suitable  sized  beading 
tool  to  take  care  of  the  thicker  flue,  r'-^-,  y.-'-'-:-^  '■■■>■ '\'-i^\::'^''- , 

These  large  flues  are  handled  in  the  shops  under  the  same 
general  methods  that  are  followed  with  smaller  flues;  the  safe 
ends  are  welded  with  a  proportionately  heavier  roller  tube 
welder,  and  the  firebox  end  of  the  flue  is  swedged  with  a  hy- 
-draulic  push  swedging  machine  or  suitable  top  and  bottom  die. 
During  six  years'  experience  we  have  had  no  weld  failures,  and 
are  practically  free  from  leakage  in  service,  because  of  reason- 
able attention,  such  as  stopping  all  leaks  after  the  fire  is  drawn, 
whether  reported  leaking  on  arrival  at  the  terminal  or  not,  and, 
further,  by  blowing  out  all  cinders  with  air,    '■":..-■■  J^.'■  :\-'-i-X- :!":., 

The  working  steam  pressure  on  superheated  engines  is  gener- 
ally 180  to  200  lbs.,  and  on  light  power  160  lbs.  The  same  size 
•engines  and  boilers  under  the  two  former  pressures,  operating 
in  good  and  bad  water,  have  not  yet  shown  any  marked  diflFer- 
ence  in  the  cost  of  boiler  maintenance,  and  unless  there  is  a 
saving  in  machinery  expense  with  the  low  pressure  there  does 
not  appear  to  be  any  good  reason  why  the  200-lb.  pressure  en- 
gine is  not  better  and  more  powerful  than  the  180-lb. 

Superheating  has  not  reduced  the  mileage  run  between  wash- 
outs and,  although  the  firebox  space  is  found  in  better  condi- 
tion, we  cannot  accurately  compare  the  quantity  of  scale  and 
mud  collected  between  washouts ;  yet  we  are  satisfied  there  is 
a  better  all-round  condition  and  decreased  foaming  of  the  boilers 
in  service.  ■•";'«  :":'V:-'^V'  ^'■:'- :::■'■-  -^'■■■:''y:-i-'.h'-^/..=-  ■■■■"":•,-•''■••; 

Competent  authorities  state  that  there  is  a  saving  in  fuel 
averaging  from  10  to  25  per  cent,  in  favor  of  superheating, 
the  fluctuations  during  the  tests  being  due  to  conditions.  This 
is  accompanied  with  a  corresponding  decreased  consumption  of 
water,  and  a  longer  life  for  flues  and  firebox  plates,  but  because 
of  many  other  mechanical  improvements,  which  are  under  ex- 
periment at  the  same  time,  no  accurate  statement  can  be  given 
to  show  the  advantage  derived  from  each;  notwithstanding  all 
this  there  is  sufficient  proof  that  there  is  a  much  greater  per- 
centage of  benefit  derived  from  superheating  on  locomotives 
than  has  been  attributed  to  any  other  known  mechanical  device 
introduced  on  locomotives  for  many  years,  and  its  relation  to 
the  upkeep  of  the  locomotive  boilers  is  such,  that  with  ordinary 


care  in  the  application  of  the  device  and  proper  maintenance  in 
service,  the  boiler  is  generally  benefited.      .  \"'^'..':'''^'-^i  ■'■''■■'■  S'' 

During  the  severe  frosty  weather  in  northwestern  Canada  the 
superheater  engines  developed  less  flue  and  boiler  failures  com- 
pared to  former  saturated  steam  engines,  which  of  itself  is  an 
economy  not  to  be  overlooked.  ■,.:.,..       .:.;".  ^      •..-..        ;.:- 

Discussion. — The  discussion  touched  lightly  on  the  relation 
of  superheating  to  the  upkeep  of  the  boiler  and  centered  almost 
entirely  on  the  methods  used  in  applying  and  replacing  the  tubes 
that  are  used  for  the  superheater  units.  The  major  portion  of 
this  part  of  the  discussion  hinged  about  the  large  tubes  that  are 
used  to  carry  the  superheater  units. 

A  representative  of  the  Canadian  Pacific  stated  that  in  all  of 
the  locomotives  on  the  western  section  of  that  road,  the  super- 
heater tubes  are  put  in  without  using  a  copper  ferrule  in  the 
back  sheet.  Other  speakers  advocated  the  use  of  the  ferrule 
as  a  necessity  in  most  cases,  and  statements  were  made  to  the 
effect  that,  in  certain  districts  where  the  water  was  bad.  it 
would  be  impossible  to  run  the  tubes  without  the  copper  fer- 
rules. A  practice  that  was  warmly  commended  was  that  of 
the  Chicago,  Burlington  &  Quincy,  where  a  very  long  fer- 
rule is  used.  This  ferrule  has  a  length  of  about  1  in.,  and  is 
first  rolled  into  the  sheet.  Then  the  tubes  are  driven  in  and 
expanded  and  rolled  out  against  the  inwardly  projecting  por- 
tion of  the  ferrule  inside  of  the  sheet.  The  result  is  that,  while 
the  cost  of  the  ferrules  is  more  than  for  the  shorter  ones,  there 
is  very  little  difficulty  experienced  with  leakages,  due  to  bad 
treatment  over  the  cinder  pit.  When  the  tube  cools  and  shrinks, 
the  ferrule  on  the  inside  of  the  sheet  hugs  it  and  inaintains  a 
tight  joint,  while  the  portion  that  is  rolled  in  the  sheet  holds  it 
tight.  The  result  is  that  there  is  very  little  leaking  of  the 
tubes  and  a  corresponding  small  amount  of  tube  work  to  be 
done  in  the  engine  houses. 

There  was  a  decided  difference  of  opinion  as  to  whether  the 
safe-ending  of  the  tubes  should  be  done  at  the  front  or  back 
end.  Those  who  favored  the  safe-ending  at  the  back  end 
claimed  that  it  was  the  proper  thmg  to  do,  because  it  put  the 
new  material  that  was  in  the  tube  at  a  point  where  the  service 
was  the  most  severe ;  while  those  who  favored  the  front  end 
claimed  that  a  tube  should  not  be  used  again  if  it  was  too  thin  to 
be  used  at  the  back  sheet.  Of  course  the  tube  would  be  thinner, 
and  thio  difficulty  was  met  by  upsetting  the  end  and  bringing  it 
back  to  its  original  thickness  and  then  annealing  it  so  that  it 
would  be  practically  a  new  tube  so  far  as  the  rolling  and  ex- 
panding to  which  it  might  be  subjected  was  concerned.  In  any 
event  the  back  end  of  the  tubes  should  be  swaged  down.  This 
is  recommended  for  two  reasons.  In  the  first  place  it  gives  more 
room  between  the  tubes  for  the  circulation  of  the  water,  and 
that  very  room  makes  better  bridging  possible.  In  putting  these 
tubes  in  place  it  is  well  to  use  the  expander  and  avoid  the 
roller  as  much  as  possible.  The  expander  should  be  a  12- 
section  expander,  and  when  the  roller  is  used  it  should  be  of 
the  5-roller  type,  and  not  the  3-roller,  as  the  arc  between  the 
rollers  of  the  latter  type  is  so  great  that  the  rolls  are  apt  to 
push  the  metal  on  ahead  of  them  and  form  corrugations. 

Another  method  of  putting  in  the  large  tubes  that  has  been 
abandoned  was  to  thread  the  holes  in  the  sheet  and  the  end  of 
the  tubes  and  screw  them  in.  It  was  found  that  the  tubes  so 
treated  would  break  oflf  in  the  thread.  ,.>■-";■/>  ;•;,  -  , -'  .  _'' 
\\here  copper  ferrules  are  used  for  the  tubes  they  should  be 
somewhat  larger  than  those  used  for  the  small  tubes,  because 
of  the  greater  stresses  and  pressure  to  which  they  are  subjected. 
A  third  method  of  safe-ending  the  tubes  was  suggested,  and  is 
in  use.  It  is  to  make  the  first  safe-end  at  the  front  and  the 
second  at  the  back,  and  then  alternate  until  the  tube  is  worn 
out.  Still  another  argument  presented  for  the  safe-ending  at 
the  front  was  that  it  was  well  to  have  the  weld  as  far  from  the 
fire  as  possible.  Again,  those  favoring  the  back  end,  asked, 
why,  if  it  was  all  right  to  have  the  old  tube  in  the  back  sheet,  it 
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would  not  be  well  to  effect  a  still  further  saving  and  use  old 
tubes  for  the  safe-ends  instead  of  buying  new  material?  To 
this  there  was  no  reply. 

A  method  of  applying  safe-ends  was  described.  It  consists 
of  first  swaging;  then  measuring  the  engine  in  which  they  are 
to  be  used;  then  welding  the  length,  welding  for  the  front  end; 
then  opening  the  front  end  to  fit  the  holes.  It  was  urged  that 
in  doing  this  work  a  standard  system  of  tools  be  used.  Where 
there  are  three  sizes  of  beading  tools,  the  Nos.  1,  2  and  3,  the 
first  being  the  smallest,  and  the  last  being  that  used  for  the  large 
tubes,  it  is  very  bad  practice  to  use  the  small  tool  on  the  large 
beads.  The  tool  used  should  fit  the  bead,  otherwise  it  will  be 
cut,  and  bad  results  in  the  way  of  leakage  will  occur. 

It  was  generally  conceded  that  the  life  of  the  large  tubes 
used  for  the  superheater  was  longer  than  the  small  fire  tubes  of 
the  boiler,  and  that  this  extra  life  frequently  amounts  to  as 
much  as  two  times  or  more  between  tube  removals.  Also  that 
the  life  of  tubes  in  superheater  locomotives  was  longer  than 
those  of  the  ordinary  locomotives.  One  reason  assigned  for  this 
was  that  the  superheater  engines  were  frequently  run  with 
lower  boiler  pressures  than  engines  of  the  same  class  using  satu- 
rated steam.  This  because  it  is  possible  to  use  larger  cylinders 
without  incurring  the  disadvantages  of  cylinder  condensation. 
Now  it  is  well  known  that  boiler  repairs  and  troubles  increase 
with  the  steam  pressure,  and  this  reduction  of  the  working 
pressure  with  the  superheater  naturally  causes  a  reduction  in 
the  amount  of  boiler  repairs.  It  was  agreed  that  the  life  of 
these  tubes  as  well  as  that  of  the  regular  tubes  of  the  boiler  is 
more  dependent  on  the  water  that  is  used  than  on  any  other  one 

thing.  ■■■'■'':■■■::.'  ^  J-., ■:':■  .'.-'^-''i  ■■..':'■'■■  ^■■■'  ■■''^■^'fi'^J':  ■';■:.'.••  ■>'^''-.'- 
Finally  it  was  brought  out  that  the  value  of  the  use  of  the 
damper  for  the  protection  of  the  large  tubes  from  the  fire 
when  the  engine  is  drifting  is  dependent  on  the  character  of  the 
road.  On  steep  mountain  divisions  where  there  are  long  drifting 
distances  the  damper  had  best  be  retained.  But,  where  the 
road  is  level  or  undulating  and  the  drifting  distances  are  short 
the  damper  can  be  removed  without  being  in  any  way  detri- 
mental to  the  tubes,  and  this  has  been  done  in  a  number  of 
cases. 

■  .  CRACKtNG   OF   FLUE    SHEET   IX    TOP   FI..\NGE. 

J.  W.  Kelly  presented  a  paper  on  the  Best  Method  of  Staying 
the  Front  Portion  of  the  Crown  Sheet  on  Radial  Top  Boilers  to 
Prevent  Cracking  of  Flue  Sheet  in  Top  Flange.  The  practice 
of  applying  flexible  stays  to  the  crown  sheet  to  aflford  relief  to 
the  flange  of  the  back  flue  sheet  and  thus  prevent  the  strain  that 
has  a  tendency  to  permanently  bend  the  sheet  when  rigidly  con- 
nected, is  now  quite  extensively  followed  by  many  of  the  rail- 
ways installing  flexible  or  adjustable  stays  four  rows  back  from 
flue  sheet,  while  a  few  have  made  full  crown  sheet  installations. 
The  use  of  the  adjustable  or  flexible  crown  sta/~allows  a  clear 
water  and  steam  space  unobstructed,  other  than  by  the  diameter 
of  the  bolts,  and  thus  presents  a  better  condition  to  keep  the 
crown  sheet  clean  and  free  from  accumulations  of  incrustations, 
as  compared  to  other  methods  of  staying. 

The  more  rigidly  the  complete  firebox  is  stayed,  the  greater 
is  the  liability  of  distortion.  Rigid  staying  serves  to  restrict 
the  relative  movement  of  firebox  plates  under  expansion,  and 
the  difference  in  the  expansion  of  one  plate  over  the  other  is  the 
feature  that  demands  great  consideration. 

In  a  paper  on  the  same  subject  T.  W.  Lowe  thought  that  3  in. 
was  about  a  proper  radius  for  tube  sheet  flanges,  and  the  edge 
of  the  tube  holes  should  never  be  closer  to  the  root  of  the  flange 
than  4  in.,  so  that  when  this  condition  exists,  assisted  by  good 
treatment,  the  back  tube  sheets  will  be  worn  out  in  the  body 
in  advance  of  the  top  flange  cracking  circumferentially,  regard- 
less of  what  design  of  stays  are  applied  at  and  near  the  front 
end  of  the  crown  sheet. 

There  are  several  forces  which  tend  to  produce  these  cracks, 
such  as  the  boiler  pressure  tending  to  crush  the  flange;  expan- 


sion and  contraction  of  the  tube  sheet  body;  a  rigid  crown  sheet 
and  side  sheets  united  to  the  flange  of  the  tube  sheet  by  riveting, 
and  secured  to  the  outside  shell  with  staybolts,  thus  preventing 
the  tube  sheet  from  altering  its  shape;  and  the  surging  of  the 
water  during  the  application  of  the  air  brakes.  .,*.,.,,;  .'.,.■;' 

We  cannot  get  away  from  the  boiler  pressure  tending  to  crush 
the  flange. 

Expansion  and  contraction  of  the  tube  sheet  body.  Consider- 
able relief  is  assured  when  the  method  of  maintaining  tubes  in 
the  roundhouses  is  regulated  to  take  more  out  of  the  tubes  them- 
selves, rather  than  developing  severe  stresses  on  the  sheet,  and 
further  by  not  lowering  the  temperature  of  the  boiler  abnormally 
during  washing  out,  or  in  handling  at  the  terminals. 

Referring  to  rigidity  preventing  the  shape  of  the  tube  sheet 
altering.  Where  flexibility  is  adopted  with  the  staying,  the 
boiler  pressure  prevents  the  movement  of  the  tube  sheet  in  the 
direction  it  requires  to  go  to  prevent  cracking,  so  that  even 
flexibility  with  the  staying,  or  design,  does  not  remove  the  cause 
altogether,  but  helps  to  delay  cracking.       ..;..,-    '' ;        .'  •   ^  ,,;    ,' 

Surging  of  the  water  in  the  boiler  during  the  appUcdiion  of 
the  air  brake.  A  close  examination  around  the  pressure  side  of 
the  top  tube  sheet  flange  discloses  an  innumerable  number  of  in- 
cipient cracks,  apart  altogether  from  those  developing  over  the 
tube  holes ;  these  appear  to  be  related  to  the  common  star  cracks 
which  develop  on  the  water  space  side  of  plates  affected  by  bad 
water,  and  to  those  of  us  who  frequently  ride  engines,  and  know 
the  result  of  the  air  brake  application  whereby  the  water  surges 
forward,  the  necessity  for  a  mechanical  device  to  retard  the  water 
should  appeal,  and  particularly  so  when  we  know  that  the  tube 
sheet  flanges  on  passenger  power  with  20  ft.  tubes  are  afflicted 
earlier  and  more  severely  than  ordinary  freight  engines,  with 
shorter  tubes ;  this  leads  to  the  belief  that  the  top  flange  suffers 
continuously  from  abnormal  temperature,  and  a  retarding  device 
near  the  tube  sheet  would  assist  in  keeping  water  at  this  location 
if  there  is  stifficient  carried  in  the  boiler,  and  thus  delay  failures 
in  the  top  flange  of  the  back  tube  sheet,  until  the  general  condi- 
tion demands  the  renewal  of  the  sheet.     :  ,'  r    :  ■.; 

The  next  clause  of  this  topic  is  Cause  of  Flue  Holes  in 
Back  Flue  Sheet  Elongating  and  a  Preventive  for  Same. 
My  experience  is  that  impure  water  is  the  cause  of  this  de- 
fect developing,  and  until  purification  plants  are  installed 
to  provide  purer  water,  the  only  means  whereby  we  can  reduce 
the  evil  is  by  frequent  renewal  of  the  tubes,  and  preventing  the 
staff  destroying  the  tube  holes  in  endeavoring  to  make  scale 
or  mud  separate  from  the  tubes,  so  as  to  be  accessible  to  washing 
out,  and  I  find  where  this  is  practiced  the  reamer  will  keep  the 
tube  holes  in  good  condition.  '■'''^^■'''^■'  '''■^:--'>/''^  ■':'^-:  ■:y' ','■■'  {-r 

-■•■■,■.■      "'\:.^^i:  OTHER   BUSINESS,    v'^::';-.  ■•'.r.i^V;,:  .■  :-;'M''>.:,.  . 

The    following   oflficers    were    elected    for   the   ensuing   yearr 
President,  M.  O'Connor,  general  foreman  boiler  maker,  Chicagcy' 
&  North  Western ;  first  vice-president,  T.  W.  Lowe,  general  boiler 
inspector,    Canadian    Pacific;    second    vice-president,    James    T. 
Johnston,   assistant   general   boiler   inspector,    Santa    Fe    System ;, 
third  vice-president,  Andrew  Green,  general   foreman  boiler  in-: 
spector.   Big   Four;    fourth   vice-president,   Dan   Lucas,   general 
foreman   boiler   inspector,    Chicago,    Burlington   &   Quincy ;    fifth 
vice-president,  John  Tate,  general   foreman  boiler  maker,   Chi- 
cago, Milwaukee  &  St.  Paul ;  secretary,  Harry  D.  Vought,  New- 
York;  treasurer,  Frank  Gray,  foreman  boiler  maker,  Chicago  & 
Alton.    For  members  of  the  executive  committee :  B.  T.  Sarver, 
foreman  boiler  maker,  Pennsylvania;  A.  Lucas,  foreman  boiler 
maker,  Chicago,  Milwaukee  &  St.   Paul;  W.  H.  Laughridge, 
general  toreman  boiler  maker,  Hocking  Valley. 

It  was  announced  that  Chicago  had  been  chosen  for  the  next 
place  of  meeting. 


Locomotive  Production. — The  Borsig  Locomotive  Works,  Berlin^ 
Germany,  had  turned  out  8,000  locomotives  by  last  October.  The 
number  reached  7,000  in  Jime,  19C9,  and  6,000  in  November,  1906. 


■-■'.  i'. 


fe:*f*/W„ 


>^'V 


The   Most  Powerful   Locomotives 


A  Maximum  Theoretical  Tractive  Effort  of  138,000  Ibs.i 
Makes  the  Mallets  for  the  Virginian  of  Unusual  Interest  .; 
Previous  Designs  Exceeded  in  Every  Particular  Except  Weight. 


Four  locomotives  with  a  tractive  effort  of  115.000  lbs.  working 
compound,  which  is  obtained  with  less  than  60,000  lbs.  average 
weight  per  driving  axle,  have  just  been  built  for  the  Virginian 
Raihvav  by  the  American  Locomotive  Company.  In  every  par- 
ticular except  weight  the  engines  outclass  all  others.  They  were 
developed  to  meet  particularly  difficult  conditions  on  this  road 
and  are  expected  to  increase  the  train  load  on  the  Deepwater 
division  from  3.340  tons  to  4,230  tons.  They  will  be  used  en- 
tirely in  pusher  service  on  a  14  mile  grade.     .  "  ■    "..       . 

This  road  has  had  an  extensive  experience  With  Mallet  loco- 


degs.  For  the  first  2j/2  miles,  the  grade  is  .5  per  cent,  .^t  pres 
ent,  trains  are  usually  operated  over  this  grade  with  one  Mallet 
of  the  lightest  class  at  the  head  and  two  of  the  heavier  locomo- 
tives as  helpers.  With  this  power,  the  maximum  train  over  the 
mountain  is  3,340  tons.  This  is  approximately  500  tons  less  thail 
the  Mallet  road  engine  can  take  over  the  remainder  of  the 
division. 

As  the  road  is  single  track  and  the  volume  of  traffic  is  con 
stantly  increasing,  it  is  essential  to  increase  the  maximum  through 
tonnage  and  the  locomotives  here  illustrated  were  developed  to 


>  (^  oU^  «^  tic^  c|ob  »  o  » 

I  «  <l  C  O/O  0  4  O  O  0/«  O  * 

J^Hbln  !n  Comb.  Chamber 


Tubes  Pecfn'c  Hfklded  in  Back  Ti/be  Sheet. 
Tubes  Beaded  in  Front  Tube  Sfieef  ttrhere 
marked  +.    .     •-.•  •■,-'   -•:'■!■  ■-    ■    " 


Sections   of    Boiler   Showing    Shape   of   the   Water   Legs  and  the  Location  of  Superheater  Flues. 


motives,  covering  a  period  of  about  live  and  a  half  years.  During 
this  time  a  progressive  series  of  classes  of  this  type  has  been  de- 
veloped, each  class  being  heavier  and  more  powerful  than  the 
preceding  one.  The  three  classes  now  in  service  include  four  of 
the  2-6-6-0  type  with  a  maximum  tractive  effort  of  70,800  lbs. 
Eight  of  the  same  type  have  92,000  lbs.  maximum  tractive  effort 


accomplish  this  without  increasing  the  number  of  locomotives 
on  each  train.  They  will  take  the  place  of  the  Mallets  now  used 
as  helpers  which  will  be  put  into  road  service.  With  two  of 
these  locomotives  as  helpers  and  one  of  the  class  having  92,000 
lbs.  tractive  efTort  at  the  head  of  the  train,  making  a  combined 
tractive  effort  of  332,000  lbs.,  it  is  expected  that  maximum  trains 


-n3i>mi  hsidkShtti 


Sections  of  the   Largest   Locomotive   Boiler;  Virginian    Railway. 


and  one  of  the  2-8-8-2  type  has  a  tractive  effort  of  100,800  lbs. 
The  crucial  point  on  the  entire  road  is  that  portion  between 
Elmore  and  Clarks  Gap,  W.  Va..  on  the  Deepwater  division,  a 
distance  of  about  14  miles.  The  last  11^  miles  of  this  is  on  a 
2.07  per  cent,  grade   with   maximum  compensated   curves   of   12 


of  4,230  tons  over  the  Clarks  Gap  grade  will  be  possible.  The 
road  engine,  unaided,  will  take  this  train  through  to  Princeton, 
the  terminal  of  the  division. 

Apart  from  the  great  weight  and  power  of  the  locomotive  as  a 
whole,  the  dimensions  of  some  of  the  principal  parts  are  im- 
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pressive  as  showing  the  extent  to  which  all  limits  have  been  ex- 
ceeded in  its  design. 

Outside  diameter  of  boiler  at   front  end. ...;.... ..i. *'..».. .-. 100  in. 

Outside    diameter    of    largest    ring 112  in. 

Tubes,  number  and  diameter 344 — 2  54  in. 

Flues,  number  and  diameter 48 — 5  54  in. 

Heating  surface,   total 6,760  sq.  ft. 

Superheating  surface   (inside  of  tubes) 1,310  sq.  ft. 

Firebox   ring    184J4   in.  x  119  in. 

Low  pressure  cylinders,  diameter  and  stroke 44  in.  x  32  in. 

High   pressure  cylinders,  diameter  and  stroke 28  in.  x  32  in. 

As  far  as  the  running  gear  is  concerned,  the  design  through- 
out represents  the  builder's  ordinary  practice.  Several  new  and 
interesting  features  are  found  in  the  boiler,  introduced  to  satis- 
factorily solve  the  special  and  difficult  problems  involved.  One 
of  the  most  interesting  is  the  arrangement  of  the  fire  brick  arch 
employed.  This  consists  of  a  combination  of  the  Security  brick 
arch  with  the  Gaines  arrangement  of  combustion  chamber.  With 
this  the  most  complete  deflection  of  the  gases  is  secured,  better . 
combustion  is  obtained  and  the  back  end  of  the  firebox  is  more 
fully  utilized.  Xot  only  will  the  special  advantages  of  each  de- 
vice be  obtained,  but,  likewise,  those  that  are  common  to  both: 
will  be  realized  to  a  fuller  degree.  Although  the  firebox  is  un- 
usually long,  the  grate  area  is  only  99  sq.  ft.  This  is  less  than 
that  provided  in  a  number  of  other  big  Mallets  recently  con- 
structed. The  grates  are  power  operated,  the  Franklin  Railway  ■ 
Supply  Company's  power  grate  shaking  systein  being  applied.* 
They  are  composed  of  six  sections  and  the  operating  system  is  so 
arranged  that  any  one  section  can  be  operated  alone  if  desired. 

Following  the  latest  approved  practice  for  this  type  of  locomo- 
tive, the  engines  are  equipped  with  superheaters.  The  super- 
heater is  of  the  fire  tube,  double  loop  type  contained  in  48  flues 
51/2  in.  diameter. 

'-■■  Vanadium  steel  was  extensively  used  for  those  parts  subjected 
to  the  greatest  strain.  The  parts  constructed  of  this  material  in- 
clude the  engine  frames;  crossheads;  driving  wheel  tires;  driv- 
ing, front,  trailing  and  tcn<ler  truck  springs ;  main  driving  axles, 
main  crank  pins,  and  piston  spiders.  The  cyHnders  and  valve 
chamber  bushirgs   are  also   constructed  of  vanadium  ca^t   iron. 


Tractire  effort  X   diam.  drivers   -=-  heating 'stirfacc* .. . 738.00 

Total    heating   surface*    -H   grate   area 88.00 

Firebox  heating  surface  -f-  total  heating  surface*,  per  cent 4,69 

Weight   on   drivers    -H    total    heating   surface* 54.90 

Total   weight    -i-   total    heating   surface* 61.70 

X'olume  equivalent  simple  cylinders,   cu.   ft 34.44 

Total   heating   surface*    -=-    vol.    cylinders 254.00 

Grate   area    -f-    vol.   cylinders 2.89 

Cylinders. 
Diameter  and  stroke ...>W».« 28  in.  and  44  in.  x  32  in. 


Secfion  A-A,  Looking  Back. 


44 *) 

.SecA'on  A-A,  lookiry  Fomo/tl. 

Section  of  Firebox  Showing   Mixing  Fingers  on  Top  of  , 
Fire   Brick  Wall. 


Kind  . . . 

iJiameter 


J  'ahcs. 


.H.  P. 


-Piston;  L.  P.— Slide 
16  in. 


Wheels.     ..   . 

Driving,  diameter  over  tires ,■•;,..,, v. .»., 56  in. 

Driving  journals,  diameter  and  length.......... .....11   in.  x   13  in. 

Engine  truck  wheels,  diameter 30  in. 

Engine  truck,  journals 6^^  in.  x  13  in. 

Trailing  truck  wheels,  diameter 30  in. 

Trailing  truck,  journals 6)4  in.  x  13  in. 

'l:-'.--'- :■  ••■;•'■■■  ■  '.    '  Boiler.    •"':•:-■■.-•'■"'".■';■  ■•/..v.    -':-' ■"■-.•i 

Style ....;... .. .  ;Conical 

Working  pressure .'.3.'s  ...,200  lbs. 

Outside   diameter  of  first  ring 100  in. 

Firebox,  length  and  width 174  in.  x  109  in. 


.S^J 


Toiet  kbtmllidbtlMand 


Firebox  of  Virginian   Mallets  Showing  Cottibinatlon  of    Gaines   Fire   Brlci<  Wall  with   a   Security   Bricl<   Arch. 


«.  ■; 


' '}  The  general  dimensions,   weights  and  ratios  follow : 

.  .     ,.   . ,       General  Data." 
Service   ■^•-•■iVfci, •--*.'*>■  •'•.•••• ••'• 


,•. *-  »>  ,'»> i»..>i .... . .  Pushing 

Fuel • Bit.   coal 

Tractive  effort,  compouml    1 1 5,000  lbs. 

Weight    in    working    order    ( estimated) 540,000  lbs. 

Weight   on   drivers    (estimated) 479,200  lbs. 

Weight  of  engine  and  tender  in  working  order   (estimated) 752,000  lbs. 

Wheel  base,  rigid 15  ft.  6  in. 

Wheel  base,  total - J'  «.  4  m. 

Ratios,  -.. ;  ■ ;       -'..  ■'.     y .  :  .; 

Weight  on  drivers  -H  tractive  effort.. 
Total   weight   H-   tractive   effort 


4.16 
4.69 


•For    detailed    description    see    American    Engineer   &    Railroad   Jourtial, 
October,   1911,   page   384. 


Firebox,  water  space F. — Syi   in.;  S.  and  B. — S  in. 

Tubes,  number  and  outside  diameter 334 — 2'A  in. 

Flues,  number  and  outside  diameier 48 — 5J4   in. 

Tubes,  length   24  ft. 

Heating  surface,  tubes  and  flues 6,350  sq.  ft. 

Heating  surface,   firebox 410  sq.  ft. 

Heating  surface,   total 6,760  sq.   ft. 

Superheater  heating  surface .  .1,310  sq.  ft. 

Grate    area ,   99.2  sq.  ft. 

Tender.     .-;■.••  -/r-'-    •,•  . 

Wheels,   diameter    .•.■•••••ii. ....■"•'.»?.■.•-. i.  •  .33  in. 

Journals,  diameter  and  length '. 6  in.  x  11   in. 

Water  capacity .12,000  gals. 

Coal  capacity ; 15  tons 

•Equivalent  heating  surface  equals  6,760  SQ.  ft.  +  (1-5  X  1,310  sq.  ft.) 

=  8,720  sq.  ft.  \  •.-:•%•    .r.*;;  :  -.-   ,      .;     ■  y.- 


InT ERNATIONAL  IIaILWAY  FuEL  ASSOCIATION 


Comprehensive     Reports    and     Interesting,    Active     Discussion 
Made  the  Recent  Annual  Meeting  of  More  Than  Usual  Value. 


;  Tlic    fourth    annual    convention   of   the    International    Railway 

Fuel  Association  opened  on  May  22.  1912.  at  the  Hotel  Sher- 
man. Chicago,  with  President  T.  Duff  Smith  (Grand  Trunk 
Pacitic)    presiding?. 

After  the  invocation  by  Rev.  l-'rederick  E.  Hopkins,  the  presi- 
dent delivered  the  opening  address,  using  as  his  theme  the  neces- 
sity of  co-operation  to  attain  true  economy.  After  discussing 
this  subject  from  the  railway  standpoint  as  regards  fuel  and 
other  supplies,  he  extended  the  same  advice  to  the  association, 

;•  pointing  out  that  in  any  new  society,  whose  activities  are  of  gen- 
eral interest  to  railway  men,  success  for  the  first  two  or  three 
years  is  assured  by  its  newness.  After  reaching  the  point 
where  the  I-'uel  Association  now  finds  itself,  it  is  necessary  to 
expend  greater  energy  in  all  directions,  if  the  possibilities  of  the 

>  idea  which  influenced  the  founders  is  to  be  developed  to  the 
fullest  I  xtctU.  I!e  urgetl  llie  co-operation  of  the  members  through 
committees,  as  well  as  individually. 

R(i])ert  Quayle,  superintendent  of  motive  power  and  machin- 
ery. Chicago  and  North  Western,  pointed  out  the  grave  danger 
of  permitting  progress  to  extend  to  extravagance.  This  inclina- 
tion is  noticed  in  practically  all  things,  and  lie  directed  his  warn- 
ing particularly  to  the  danger  of  extravagance  in  the  use  of 
fuel.  Much  of  this  is  easily  possible  to  avoid,  and  he  drew  at- 
tention to  many  features  that  are  not  always  given  the  prom- 
inence they  deserve.  It  is  first  necessary  to  get  good  coal. 
Ihere  should  be  a  carefully  prepared  specification,  which  should 
include  the  number  of  heat  units  required,  on  the  basis  of  which 
all  coal  should  be  purchased.  Inspection  should  lie  thorough  and 
fair.  He  suggested  the  weighing  of  a  certidii  i)enentage  of  the 
cars    of    railway   coal    regularly,    in    order   to    check   the    waybill 

.  weights.  It  is  not  at  all  infrequent  to  have  a  consideralile 
amount  of  coal  lost  en  route,  either  by  leaking  from  the  cars  or 

througli  theft.  Handling  at  the  terniir:ils  should  also  be  given 
close  attention.  Here,  frequently,  the  greatest  extravagance  is  dis- 
.  covered.  In  many  cases  a  saving  of  from  one  to  ten  cents  a  ton 
is  possible  liy  improved  methods  of  baiidling.  lie  adxised  the 
members  to  persist  in  their  efforts  until  they  obtained  the  proper 
facilities.  The  speaker  advised  the  use  of  shavings  saturated 
with  oil  for  starting  fires,  and  strongly  emphasized  bis  recom- 
mendations f<ir  regular  crews  on  regular  engines,  stating  that 
this  is  the  first  essential  to  true  economy.     Grates  should  not  he 

■  shaken  more  than  is  really  necessary,  which  in  most  cases  is 
■;    very    infrequent.      He    pointed    f)Ut    the   extravagant    methods   of 

many  enginemen  in  making  station  stops,  and  stated  that,  in  his 
opinion,  the  air  pump  is  one  of  the  most  extravagant  parts  of 
the  locomotive.  Education  by  leading,  not  forcing,  was  men- 
tioned as  being  of  primary  importance.  Large  grate  areas  and 
'■;  the  use  of  brick  arches,  which  tend  to  greatly  reduce  the  amount 
of  smoke,  were  advocated. 

Walter   S.    Bogle,    president.    Crescent    Coal    and    Mining   Co., 

■  addressed  the  meeting  and  advanced  the  coal  operator's  view- 
point of  the  railway  fuel  problem.  He  stated  that  there  is  a 
limit  beyond  which  the  coal  operator  cannot  be  expected  to  go 
in  the  expenditure  of  money  for  the  preparation  of  railway  fuel. 

.  At  the  present  time,  in  general,  the  coal  trade  is  not  profitable, 
;      the   average   profit   of  all   the   coal   operators   east  of  the    Rocky 

mountains  being  less  than  one-quarter  of  one  per  cent,  on  the 
r  money  invested.  Mr.  Bogle  said  that  the  cost  of  coal  to  rail- 
;  ways  and  other  consumers  is  sure  to  increase,  and  mentioned 
i    several   changes    in   conditions    requiring   it   to   do   so.      Among 

them  were  the  safety  appliance  act,  which  has  required  the  ex- 
.     penditure  of  over  $11,000,000  in   the   mines  in   the  state  of  Illi- 


nois during  the  past  eighteen  months ;  the  indemnity  law  which 
is  now  costing  the  operators  from  7  to  9  cents  a  ton  of  output, 
and  the  conservation  law  that  will  compel  a  more  thorough  re- 
moval of  the  coal  from  the  mines.  The  present  methods  of  min- 
ing are  the  cheapest  but  require  the  leaving  of  over  50  per 
cent,  of  the  coal  in  the  ground.  The  price  of  coal  lands  has 
increased  over  300  per  cent,  during  the  last  few  years.  This 
means,  on  a  5-ft.  vein,  an  increase  of  about  3  cents  per  ton.  The 
cost  of  labor  has  increased  over  100  per  cent,  in  fifteen  years, 
and  the  higher  wages  are  accompanied  by  a  lower  efficiency  of 
labor. 

Secretary  and  Treasurer's  Re/^ort. — The  report  of  the  secre- 
tary-treasurer showed  a  membership  of  406  at  the  opening  of  the 
convention,  an  increase  of  39  for  the  year,  and  a  balance  of 
$1,017.30  in  the  treasury. 

FL'EL    .\S    A    FACTOR    IX    LOCOMOTIVE    CAl'ACITV. 

Dr.  W.  F.  M.  Goss,  dean  and  director  of  the  College  of  En- 
gineering, University  of  Illinois,  read  a  paper  on  this  subject, 
an  abstract  of  which  follows :  The  power  developed  by  a 
steam  locomotive  is  derived  from  the  fuel  it  consumes.  Other 
things  being  equal,  the  greater  its  rate  of  fuel  consumption 
the  greater  will  be  its  capacity.  The  weight  of  the  modern 
locomotive  cannot  be  greatly  exceeded  except  at  the  expense 
of  extensive  improvements  in  track  or  through  the  adoption 
of  an  arrangement  of  wheels  which  will  permit  the  load  to 
be  much  more  widely  distributed  than  at  present.  As  it  is  not 
likely  that  the  demand  for  higher  power  will  cease,  the  problem 
of  supplying  it  is  one  of  more  than  academic  significance.  It 
presents  two  possible  lines  of  solution.  One  is  through  the 
better  adaptation  of  fuel  to  the  needs  of  locomotive  service, 
and  the  other  is  through  the  better  adaptation  of  the  locomotive 
to  the  requirements  of  the  fuel  which  it  has  to  burn. 

It  is  obvious  that  anything  which  will  successfully  promote 
the  combustion  of  fuel  in  the  firebox  of  a  locomotive  will  oper- 
ate to  increase  its  power.  Every  pound  of  coal  effectively 
burned  represents  a  definite  output  in  the  form  of  power  at  the 
drawbar,  and  if  through  care  in  the  choice  and  preparation 
of  the  fuel  the  rate  of  combustion  can  be  materially  increased, 
it  is  evident  that  the  maximum  capacity  of  a  locomotive  may  be 
advanced.  This  fact  is  lost  sight  of  when  locomotives  perform- 
ing service,  in  which  maintenance  of  schedule  is  a  matter  of 
great  importance,  are  supplied  with  coal  bad  in  its  composition 
and  which  is  a  mixture  of  the  finest  dust  with  lumps  of  every 
possible  size.  Conditions  of  service  which  demand  high  power 
will  justify  unusual  care  in  the  selection  of  fuels.  The  coal 
used  under  such  conditions  should  have  a  high  thermal  value, 
and  it  should  be  low  in  clinker  and  ash.  It  should  be  sized 
before  it  is  put  on  the  locomotive  tender,  and  if  necessary  it 
snould  be  washed  and  sized.  One  who  looks  upon  sized  coal  in 
a  car  and  then  upon  a  carload  of  run-of-mine  coal  and  con- 
siders that  on  the  grate  the  combustion  of  coal  can  only  pro- 
ceed as  air  can  pass  through  the  bed  and  around  the  individual 
particles  of  coal,  will  easily  understand  the  superior  advan- 
tages offered  by  the  sized  fuel.  A  principal  advantage  of  the 
briquetted  fuel  so  much  used  in  foreign  railway  practice  is  to 
be  found  in  the  fact  that  the  briquettes  are  of  uniform  size. 
When  the  coal  fired  is  made  up  of  pieces  of  uniform  size,  it 
forms  a  bed  on  the  grate  in  which  the  interstices  between  the 
pieces  of  coal  are  uniform  and  the  admission  of  air  over  the 
entire  area  of  the  grate  is  in  finely  divided  and  uniformly 
distributed  streams.     The   result  is  that   every  part  of  the  fire 
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is  maintained  in  a  condition  of  maximum  efficiency;  the  tem- 
perature of  the  firebox  will  be  higher  than  when  mixtures  of 
lumps  and  fine  coal  are  fired;  the  rate  of  combustion  will  be 
greater,  and,  as  a  consequence,  the  capacity  of  the  locomotives 
will   be  increased. 

It  is  obvious  that  the  power  of  a  locomotive  cannot  be  in- 
creased indefinitely  merely  through  the  proper  selection  of  fuel, 
but  the  limits  of  its  maximum  performance  may  be  materially 
extended.  There  are  no  objections  to  the  general  introduction 
of  especially  prepared  fuel  for  locomotives  excepting  those  of 
cost.  The  fuel  bill  of  the  railways  is  already  an  enormous  one, 
and  those  who  are  responsible  will  always  hesitate  before  per- 
mitting an  increase  in  the  purchase  price  per  ton.  But  the  ul- 
timate cost,  when  measured  in  terms  of  service  given,  will  be 
found  in  many  cases  justifiable.  Under  present  practice,  rail- 
ways, in  their  desire  for  some  increase  in  power,  do  not  hesi- 
tate to  increase  the  weight  of  their  locomotives  by  giving  them 
larger  boilers,  by  raising  their  steam  pressure,  by  the  adoption 
of  compound  cylinders,  and  by  the  addition  of  superheaters. 
All  of  these  are  expensive  measures,  but  they  have  been  justi- 
fied in  practice  by  the  results  obtained.  The  more  careful 
preparation  of  fuel  is  to  be  looked  upon  as  a  means  to  an 

end.  It  constitutes  an  embellishment  in  locomotive  operation 
and  is  not  different  in  purpose  from  embellishments  in  design. 
It  will  add  to  the  expense,  but  will  give  a  return  in  increased 
].o\ver  which  at  the  head  of  important  trains  may  be  greatly 
needed  for  the  maintenance  of  service.  I  believe  that  a  great 
opportunity,  which  as  yet  has  been  but  little  appreciated,  lies 
awaiting  the  attention  of  the  prophet  who  will  proclaim  the 
gospel  of  increased  power  of  locomotives  through  the  more 
careful  selection  of  their  fuels.  The  time  is  at  hand  when  lump 
coal  will  be  washed  and  sized,  and  when  the  fine  coals  will  be 
washed  and  briquetted.  These  processes,  excepting  that  of 
briquetting,  are  inexpensive  and  a  demand  for  their  employ- 
ment will   soon  be   forthcoming  from  the  railways.  -  .,,' 

The  alternative  plan  whereby  the  power  of  the  locomotive 
may  be  increased,  is  that  which  provides  for  a  development 
of  its  design  along  lines  which  will  give  it  greater  capacity  to 
consume  the  indifferent  fuels  which  under  present  practice  are 
commonly  supplied  it.  What  changes  need  be  made  in  pres- 
ent practice  to  provide  a  greater  fuel-burning  capacity?  The 
first  requisite  in  the  development  of  such  a  design  is  a  large 
grate.  If  a  design  could  now  be  made  which  would  permit 
the  present  maximum  grate  area  to  be  doubled,  several  im- 
portant results  would  at  once  be  secured.  First,  while  the  total 
amount  of  fuel  burned  per  unit  of  time  might  be  materially  in- 
creased, the  rates  of  combustion  per  unit  area  need  not  be  in- 
creased, they  could  even  be  reduced.  The  increase  of  power 
would  be  proportional  to  the  increase  in  the  total  fuel  burned, 
while  the  reduced  rate  of  combustion  would  avoid  the  necessity 
for  special  care  in  the  selection  of  fuel ;  would  allow  the  use 
of  fuels  now  normal  to  locomotive  service;  would  operate 
greatly  to  reduce  the  loss  of  fuel  in  the  form  of  sparks,  and 
would  prolong  the  period  during  which  the  locomotive  could 
be  kept  in  continuous  operation.  For  example,  when  6,000  lbs. 
of  coal  are  burned  per  hour  on  a  60-ft.  grate,  the  rate  of  com- 
bustion is  100  lbs.  per  foot  of  grate  per  hour,  and  the  spark 
loss  with  many  fuels  represents  fuel  values  which  approach 
10  per  cent,  of  the  coal  fired.  The  collection  of  ash  and  clinker 
on  the  grate  so  much  impedes  the  draft  as  to  require  a  thor- 
ough cleaning  of  the  fire  after  a  run  in  passenger  service  of 
from  100  to  150  miles.  A  greater  distance,  if  attempted,  must 
generally  be  run  at  reduced  power.  With  a  large  grate  these 
conditions  are  all  changed.  The  burning  of  6,000  lbs.  of  coal 
on  a  120-ft.  grate  would  reduce  the  rate  of  combustion  to  50 
lbs.  per  foot  of  grate  per  hour,  and  the  spark  loss  to  2  or  3  per 
cent.,  and  would  permit  continuous  operation  for  a  passenger 
run  of  300  miles  between  the  cleaning  of  fires. 

It  is  true  that  the  larger  grate  would  be  at  a  disadvantage  with 


reference  to  losses  of  fuel  on  the  grate  at  the  end  of  the  run,   . 
and    in    the    larger    amount    required    to    cover    the    grate    in  "-' [ 
the  process  of  starting  fires ;  but  these  would  be  entirely  neu-      ;> 
tralized    by    the    possibility    of    increased    mileage    between    the  :."; 
starting  of  new  fires.    With  the  larger  grate,  only  half  as  many  :•';. 
new  fires   would   need   to   be  made  per   thousand   miles   run   as  ■  ; 
were  formerly  required.     While  the  same  total  amount  of  coal   ';  , 
is  burned  in  each  case,  it  is  evident  that  the  8  per  cent,   sav-   ;• 
ing  in  spark   losses  would  at  once  be   made  available  as  an  8  .-;'. 
per  cent,  increase  of  power ;  also  that  among  the  possible  vari-     '. 
ations  in  the  method   of  taking  advantage  of  the  presence   of 
the    larger  grate    will    be   included    the   possibility   of   increasing  ;■ 
the  rate  of  combustion.     For  example,  an  increase  in  the  total  ~  -'■ 
fuel  consumed  from  6,000  to  8,000  lbs.  an  hour,  would  increase    " 
the    power    capacity    of    the    locomotive    by    33    per    cent.,    and    v 
would  involve   rates  of  combustion   which,  judged   by  present-    •  . 
day  standards   in   locomotive   service,   would   be  accounted   low. 
If  the  rate  of  combustion  were  forced  to  a  total  of  10,000  lbs..  -.' 
the  increase  of  power  would  be  66  per  cent.,  and  the  rate  per  ■  '• 
unit    area    of    grate    would    still    be    below    the    maximum    now  ^V. 
common  in   locomotive   service.     There   is,   therefore,   much   to     •' 
be  accomplished  by  increasing  the  grate  area  of  a  locomotive.  /  - 
If  the  output  of  power  remains  unchanged,  it  will  permit  lower        * 

rates  of  combustion,  a  reduction  of  spark  loss,  and  the  use  of  .... 
inferior    grades    of    fuel.      If,    on    the    other    hand,    the    rate    of   -*' 
combustion  per  unit  area  of  grate  remains  unchanged,  the  out-, 
put  of  power  may  be  increased  in  proportion  to  the  increase     .,• 
in  the  area  of  the  grate.        .  _    yy      ,  v;::v^.;:  ":■'■-  ::...;.. 

Locomotive  grates  having  an  area  of  iSO  ft.  or  more  woutcl  •    ; 
necessarily  involve   some  new   departures  in   locomotive   design.   ''■■- 
As  the  width  of  such  a  grate  could  not  greatly  exceed  7  ft.,      ^ 
its  length  would  need  to  be  from  20  to  25  ft.     This  may  mean  a   ;  • 
complete  abandonment  of  the  existing  type  of  locomotive  boiler 
and  the  substitution  therefor  of  some  new  type,  but  it  does  not  ■■;.;: 
necessarily  imply   such  a   change.     It  does   mean,   however,  the    .:    . 
adoption  of  an  articulated  form  of  locomotive  which  will  admit    :  ; 
of  a  space  of  25  ft.  or  more  between  the  two  systems  of  wheels.  '  ■" 
It    should    be    possible    either    to    increase    the    spacing    of    the   .    ■ 
frames  over  this  space  or  to  drop  the  frames  so  low  that  the  . :  ^ 
firebox  and  boiler  with  attachments  may  have  an  unobstructed      '. 
area  the  full  width  of  the  track  clearance  for  all  heights  3  or  ; 
4  ft.  above  the  rail. :  .   -     ..    .     .•  ,^\v  ^i:''  ':■,  .\  "■  /C~:   '  /•'■  •;•  '■;  '    •■ 

In  working  out  details,  automatic  stoking  must  be  provided  for.    ';  " 
This  can  best  be  done  by  having  the  stokers  feed  transversely    ''.'-' 
across  the  boiler  from  both  sides  of  the  firebox.     The  stokers     X: 
themselves  may  be  either  of  the  chain  belt  or  of  the  Roney     y- 
type,   or   they   may   consist   of   any    simple    feeding    mechanism,    C"; 
delivering  to  fixed  inclined  grates.     They  would  be  very  short      ';' 
in  the  direction  of  the  fuel  movement,  probably  not  more  than    -  -^ 
30  or  32  in.  in  length,  and  they  would  discharge  on  a  flat  dump     -1 
grate  running  the  whole  length  from   front  to  rear  of  the  fire-    '  i: 
box.     The   aggregate  width   of  the  individual   stokers  on   each     ' 
side  would,  of  course,  be  from  20  to  25  ft.,  but  they  would  be    : : 
split   up   into   as   many    different    units   as    would    best    provide    1    ■ 
arrangement,    the   green   coal    would    pass    under    the   mud-ring 
for  the  construction  of  short  arches  over  them.     By  such  an   .-' 
of  the   boiler  and   under  a   short  arch,   where   it   would   ignite.       - 
It  would  gradually  be  pushed  forward  toward  the  center  of  the    i    , 
firebox  to  the  flat  dump  grate,  where  it  would  be  met  by  fuel    V. 
coming  in  from  the  other  side.     The  inward  movement  of  coal   :^  ". 
from    both    sides    toward    the    center    of    the    grate    would,    of 
course,  proceed  throughout  the  full  length  of  the  firebox,  that   "■:':.. 
is,  for  a  distance  which  might  be  as  great  as  25  ft.     The  fact     .  > 
that  the  ignitions  of  the   fuel   would  be   under  an   arch   would    '''' 
make  the  combustion  nearly  or  quite  smokeless,  the  mild  draft    •.' 
would  make  the  cinder  losses  small,  while  the  low  rate  of  com-    ;. 
bustion  per  unit  area  of  grate,  and  the  provisions  for  cleaning 
supplied   by  the   stokers   and    dump   grate,    would   permit   con-   .  ^^ 
tinuous  operation  at  full  power  for  a  very  long  period.  -  7" 
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■  '  Narrow  hoppers  supplying  these  stokers  would  open  up  along 
the  whole  length  of  the  firebox  on  both  sides  to  the  full  width 
allowed  by  the  track  clearances.  The  operating  mechanism  of 
the  stokers,  which  would  be  beneath  them,  would  be  allowed 
1  the  same  total  width.  *  An  extension  of  these  hoppers  upward 
on  both  sides  to  the  level  of  the  top  of  the  boiler  or  higher, 
would  provide  space  for  all  the  coal  necessary  for  a  run.  No 
coal  would  be  carried  on  the  locomotive  tender  and  none  would 
need  to  be  rehandled  on  the  locomotive.  It  would  all  be  loaded 
at  once  into  an  extension  of  the  stoker  hopper,  and  its  weight 
would  be  added  to  the  wheel  loads  of  the  locomotive. 

''■  In  the  discussions  of  the  preceding  paragraph,  I  have  as- 
sumed that  the  general  type  of  boiler  employed  would  not  be 
materially  different  from  that  now  in  service.  Difficulties  would, 
of  course,  appear  in  the  construction  and  maintenance  of  a 
staybolt  firebox  25  ft.  in  length,  and  whatever  the  outside  form 
of  the  boiler  might  be.  some  special  provision  would  need  to 
be  made  in  the  working  out  of  its  construction.  A  demand 
for  a  firebox  of  such  dimensions  would  doubtless  call  out  vari- 

;  ous  means  for  supplying  it.  There  would  probably  be  no  diffi- 
culty in  constructing  a  Jacobs-Shupert  firebox  of  any  desired 
length.  The  boiler  would  be  so  located  on  the  frames  of  the 
locomotive  that  its  back-end  would  be  just  in  advance  of  the 
first  of  the  roar  system  of  driving  wheels,  and  a  foot-plate 
carrying  all  of  the  auxiliary  machinery  of  the  locomotive  would 
extend  rearward  over  the  axles  of  these  rear  wheels  and  per- 
haps over  the  wheels  themselves.  A  fire  door,  as  usually  placed, 
would  supply  the  fireman  an  opportunity  to  inspect  his  fire, 
and  guided  by  such  inspection  he  would  be  able  to  so  control 
the  operation  of  the  several  stokers  as  to  maintain  uniform 
conditions  throughout  the  length  and  breadth  of  the  grate.  The 
barrel  end  of  the  boiler  would  extend  out  over  the  forward 
system  of  wheels.  So  much  for  the  arrangements  involving 
a  normal  boiler.  If  it  should  be  desired,  an  attempt  could  be 
made  to  work  out  the  details  of  the  design,  using  an  entirely 
new  form  of  boiler,  such,  for  example,  as  a  boiler  of  the  water- 
tube  type;  but  it  is  not  likely  that  the  adoption  of  any  such 
new  type  would  of  itself  simpHfy  the  general  problem  as  here- 
in outlined. 

In  conclusion,  permit  me  to  say  that  I  appreciate  thoroughly 
the  danger  of  attempting  within  the  Hmits  of  a  few  paragraphs 
to  outline  successfully  a  locomotive  design  that  is  entirely  new. 
I  appreciate  also  the  many  difficulties  to  be  met  in  applying 
any  such  conception.  I  cannot  even  claim  that  I  have  yet  given 
the  matter  such  attention  as  will  permit  me  to  say  that  all  dif- 
ficulties are  surmountable,  but  I  am  convinced  that  the  general 
scheme  is  sufficiently  promising  to  justify  any  study  which  is 
likely  to  be  bestowed  upon  it.  My  purpose  in  presenting  it  is 
to  place  before  the  members  of  this  association  in  as  forceful 
a  way  as  possible,  the  importance  of  larger  grate  areas  in  loco- 
motive practice.  If  the  capacity  of  locomotives  is  to  increase 
in  the  future  as  it  has  in  the  recent  past,  and  if  locomotives 
are  to  be  supplied  with  such  grades  of  coal  as  are  now  com- 
monly used  in  locomotive  service,  such  a  change  will  be  found 
imperative.  .^  •  '';'  ''-;  --l^^-.'^':-, ■■'-''<"'■■■.,':'-•-  '■.  ■'"■'''  ;.'.!"  ''.•■ 
•  Discussion. — A  general  agreement  with  the  author's  argu- 
ments in  favor  of  better  prepared  fuel  was  evident,  but  there 
was  considerable  skepticism  as  to  the  feasibility  of  the  practice 
under  present  conditions.  The  advocation  of  larger  grate  areas 
on  locomotives  met  with  the  approval  of  most  of  the  speakers. 
One  member  suggested  that  it  was  not  so  much  larger  grates 
that  are  needed  as  larger  firebox  volumes. 

.  •  H.  B.  MacFarland  (Santa  Fe)  drew  attention  to  the  primary 
importance  of  boiler  capacity  in  the  locomotive,  stating  that,  in 
a  majority  of  cases,  it  was  necessary  to  rate  locomotives  en- 
tirely on  their  boiler  capacity.  An  opinion  was  expressed  by 
W.  E.  Symons  that  the  locomotive  proposed  was  not  far  from 
present-day  requirements.  In  that  connection  he  drew  atten- 
tion to  the  design,  recently  patented  by  G.  R.   Henderson,  hav- 


ing three  groups  of  drivers,  one  bemg  under  the  tender.  He 
also  reminded  the  members  of  the  proposal  of  the  late  E.  H. 
Harriman  to  use  a  6- ft.  gage.  This  was  advanced  largely  for 
the  purpose  of  permitting  the  use  of  locomotives  of  greater 
capacity.  A  continental  system  for  this  gage  had  been  outlined, 
and  while  the  scheme  was  at  present  lying  dormant,  it  was  not 
entirely  improbable  that  the  requirements  of  the  near  future 
might  again  bring  it  to  life. 

C.  A.  Seley  (Rock  Island)  stated  that,  although  the  sug- 
gested locomotive  might  seem  radical,  past  history  indicates  that 
suggestions  of  this  kind  quickly  become  conservative  and  it 
should  not  be  thrown  aside  on  this  account. 

T.  R.  Cook  (Pennsylvania)  spoke  briefly  about  locomotive 
stokers  and  tlieir  relation  to  increased  locomotive  capacity. 
Stokers  handling  a  much  larger  amount  of  fuel  than  would  be 
possible  with  hand  firing  are  now  in  use  and,  taken  in  connec- 
tion with  other  boiler  capacity  increasers,  have  put  the  present 
possible  locomotive  capacity  considerably  beyond  anything  con- 
sidered feasible  even  a  few  years  ago. 

E.  McAulifFe  (Frisco)  suggested  that  the  permanent  way 
would  require  considerable  alteration  if  the  larger  locomotives 
were  to  be  introduced.  Even  with  the  present  Mallet  locomo- 
tive it  is  frequently  impossible  to  operate  the  locomotives  effi- 
ciently because  of  the  condition  of  the  permanent  way. 

R.  Emerson  related  his  experience  with  burning  soft  coal  on 
the  large  grate  areas  of  locomotives  designed  to  burn  anthra- 
cite. Three  difficulties  appeared.  The  first  is  that  the  heat 
thrown  off  from  the  large  fuel  bed  makes  the  fireman's  work 
very  difficult.  .Again,  the  amount  of  fuel  to  be  put  into  the  fire- 
bo.K  is  practically  beyond  the  capacity  of  one  man,  and  third  the 
very  thin  fire  which  must  be  maintained  in  order  to  permit  the 
air  to  pass  through  the  fuel  bed.  He  followed  Dr.  Goss" 
prophecy  by  suggesting  an  articulated  locomotive  in  three  parts. 
One  group  of  drivers  would  carry  the  combustion  section  of 
the  boiler,  the  second  the  evaporating  section,  and  the  third 
would  be  devoted  to  feed  water  heaters,  etc.  Another  sug- 
gested development  was  the  placing  of  a  power  house  on  wheels 
at  the  head  of  the  train,  which  would  generate  electric  current 
to  be  transmitted  to  the  electric  tractor  cars  scattered  through- 
out the  length  of  the  train,  possibly  one  for  each  ten  cars.  A 
fertile  field  for  investigation  was  mentioned  by  the  speaker  in  the 
use  of  powdered  coal  mixed  with  about  10  per  cent,  of  oil.  Such 
a  combination  gives  great  heat,  and  experiments  had  indicated 
its  practicability. 

LOCOMOTIVE     FUEL    PERF0RM.\NXE     SHEET. 

Robert  Collett,  superintendent  of  locomotive  fuel  service  of 
the  St.  Louis  &  San  Francisco,  presented  a  paper  on  this  sub- 
ject in  which  he  described  the  locomotive  fuel  performance 
.sheet  used  on  the  l-'risco,  and  also  summed  up  the  replies  to  a 
circular  letter  which  had  been  sent  to.  the  members  of  the 
association.  .;'  '■'.■V'''-'}^':-':'-'',''^^:'.-  ^'i>''''\'' 

A  little  tnorc  than  a  year  ago,  the  St.  Louis  &  San  Francisco 
decided  to  try  out,  on  one  division  of  250  miles,  an  individual 
engine  daily  performance  sheet.  Formerly  a  monthly  perform- 
ance sheet  had  been  kept,  but  this  had  been  discontinued  about 
three  years  previous,  because  the  information  was  more  or  less 
inaccurate  and  reached  those  interested  so  late  that  it  was  not 
considered  worth  the  expense  of  compilation.    •'■•'-'•  .  •' 

It  was  the  opinion  of  the  general  officer  who  originated  the 
later  plan,  that  if  sufficiently  close  supervision  could  be  given 
to  all  of  the  separate  features,  a  correct  daily  record  of  each 
engine's  performance  could  be  obtained  and  that  with  this  in- 
formation, as  well  as  a  knowledge  of  what  constituted  good 
average  performance  in  each  class  of  service,  a  good  idea  could 
be  obtained  as  to  what  each  of  the  engines  were  doing  and 
should  do  in  the  use  of  fuel.  Accordingly,  a  daily  performance 
sheet,  such  as  shown  herewith  was  started  and  sufficient  time 
was  spent  on  one  division  to  get  in  thorough  touch  with  all  the 
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details  of  its  operation.  Later  th*  plan  was  put  in  effect  on 
all  other  divisions.  ,:  V  "^  •  •  r  ;V  ,/  "\  ^"l'' '  ;-.'.••!^V;'^  "■.•;'^' ^'■■"  ' 
At  first  all  of  the  compilations  were  made  daily,  but  it  was 
found  that  it  was  not  necessary  to  figure  out  the  number  of 
pounds  used  per  car  mile  or  per  thousand  ton  miles  each  day, 
but  the  tonnage  for  car  miles,  fuel,  hours  of  service,  and,  where 
the  engine  made  only  a  single  trip,  names  of  engineers,  are 
set  down  daily  and  the  person  handling  the  report  can  thus  locate 


conditions  and  including  coal  used  in  getting  engines  ready  for 
the  trip.  It  was  early  found  by  experience  that  merely  taking 
the  daily  reports  and  tickets,  as  furnished,  did  not  fulfill  the 
requirements,  as  considerable  carelessness  was  manifested  in 
making  coal  tickets  and  making  up  daily  fuel  reports,  and,  by 
accepting  reports  as  made  out,  an  engine  might  consume  500 
lbs.  of  coal  per  thousand  ton  miles  one  day  and  50  lbs.  the 
next,  or  none  at  all.     One  instance  is  recalled  where  an  engine 
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unreasonable  performance.  A  recapitulation  is  made  of  each 
engine's  performance  at  the  end  of  15  days  and  at  the  close  of  each 
month.  This  constitutes  the  daily  record,  and  from  this  is 
made,  on  typewriter,  a  monthly  report,  which  is  the  perform- 
ance of  each  engine  on  the  division,  in  each  class  of  service; 
from  the  reports  from  each  division  a  general  report  is  com- 
piled ':.'  Vl'>  ■^;--.^;-:''-'V''"  ;/■:'., '•■■;:s;-::^^  -■/;;;■:  .■V:--''>, .:'  ■•:;::■  :'"'■:.:'■  ,':.,^ 
As  a  basis  for  what  constitutes  good  average  performance, 
numerous    records   of   trips   have   been   made,   taking   every-day 


was  charged  with  24  tons  of  coal  during  a  24-1iour  period, 
while  being  held  in  for  work;  the  engine  was  not  fired  up 
during  that  time,  and  on  this  account,  of  course,  other  engines 
were  not  charged  with  the  actual  coal  they  received.  This  in- 
stance is  mentioned  to  show  the  close  attention  necessary  to  be 
given  this  feature.  The  clerks  or  fuel  foremen,  handling  daily 
fuel  reports,  do  not  always  realize  the  importance  of  correct 
information. 

It  is  a  hard  matter  to  convince  the  average  person  handling 
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fuel  station  reports  that  it  is  not  necessary  for  him  to  ar- 
bitrarily change  the  amount  shown  on  the  ticket  in  order  to 
keep  his  balance  somewhere  nearly  correct,  but  that  the  matter 
should  be  regulated  with  the  party  delivering  the  fuel  to  the 
locomotive.  Likewise,  it  was  found  difficult  to  reconcile  the 
average  ticket  furnished  by  the  engineer  with  the  amount  of 
coal  delivered  to  the  engine  as  shown  by  scale  weight,  although 
the  coal  might  be  weighed  immediately  before  being  placed  on 
the  chute.  The  fact  that  this  distribution  requires  such  close 
supervision  makes  a  daily  record,  in  our  opinion,  desirable. 
//  performance  sheet  is  kept,  is  it  an  individual  engine  record 
or  engineer's  record  of  fuel  consumption?  Replies  indicate 
that  one  method  is  in  use  about  as  much  as  the  other.  Some 
members  prefer  both  the  engineer  and  engine  record  and  are 
handling  it  in  this  way.  Our  opinion  is  that  the  engine  record 
'.  is  preferable  to  the  engineer's  record,  for  the  reason  that  we 
:•;  should  have  tickets  to  cover  the  individual  trip.  In  freight 
service  it  sometimes  happens  that  the  engine  will  be  handled 
by  more  than  one  crew  in  going  over  the  division,  and  it  is  not 
possible  to  separate  the  fuel  used  by  each  crew;  again,  an  en- 
gine may  run  over  more  than  one  division,  handled  by  two 
separate  crews,  not  taking  any  fuel  at  the  intermediate  ter- 
minal. Where  engines  are  manned  by  regular  crews,  this  re- 
port  practically  becomes  an   engineer's   record  also. 

While   the   operation   of   the   engine  does   have   a  great  deal 

of   bearing  on   the   fuel   consumption,   the  condition   of   the   en- 

.;,     gine  also    is    important   and    where   it   is   necessary   to   rely   to 

•  some  extent   on   the  engineer's  estimate,   as   at   chutes   where   a 
'     night  force  is  not  employed,  the  engine  record,  we  believe,  best 

serves  the  purpose.     The  waste  due  to  the  condition  of  the  en- 
gine  is  apt  to  be  as  great  as  that  due  to  improper  operation, 
■     and  it  is  necessary  to  have  the  enginemer's  co-operation  in  ob- 
J      taining  this  information,  both  as  to  the  condition  of  the  engine 
:;    and  the  amount  of  fuel  used,  while  the  waste  due  to  improper 
handling  or  firing  is  more  a  matter  of  education  through  per- 
C     sonal    contact    than    through    the    medium    of    the    performance 
.':     sheet.     The   least  skillful   man   is  most   likely  to  give  a  short 
:      ticket   or   cultivate  the   good   will   of  the   chute   tender,   to  the 
■;■     engineer's   advantage   perhaps   and   to   the   discredit   of   another 
tnan  who  is  really  more  economical  in  the  use  of  fuel.    Whereas, 
.-     if  it  is  an  engine  record,  for  each  division,  it  reflects  to  a  large 
e.xtent    the  condition  of  the  locomotives  and  is  for,  or  against, 
';     the     division     mechanical     officers.      One     division     cannot    be 
altogether    checked    against    another    division,    but    records    of 
service    tests   on    that    division    should    also    be    used    for   com- 
parison. 

IV hat  is  your  opinion  as  to  separating   the  fuel  used  at  the 

terminal  from    that   used    on    the    trip?    The   opinion   of   those 

replying    were    almost    equally    divided,    many    objecting    to    the 

.     accounting   necessary    to    separate   the   charges   and   taking   the 

view   that  as   it   must  necessarily  all   be   charged   to   locomotive 

.•     operation,    nothing    could    be    gained    from    the    separation.      A 

great   many   thought    it   unfair   to   charge   crews   with   the    fuel 

:    used  at  the  terminal   over  which  they  had  no  control. 

We    do   not   attempt   to   separate   the   fuel    used   in   firing   up 

=  ;    the  engine  from  that  used  on  the  trip,  but  do  undertake  to  give 

credit  for   the   fuel   used   over  and  above   the   amount   required 

to  lire  the  engine  up  and   which  may  be  consumed  by  lack  of 

•  ■    facilities  or  other  causes.     This  has  been  taken   care  of  by  a 

special  terminal  report,  which  has  taken  the  place  of  a  report 
formerly  used  to  show  the  time  engines  were  in  terminal  and 
'  the  mechanical  and  transportation  delays.  This  has  been  changed 
.  -  to  include  the  time  that  engines  are  held  under  steam  at  terminal. 
;;  All  time  in  excess  of  three  hours  that  the  engine  is  fired  up 
'.-■  is  shown  as  terminal  delay  and  credit  is  given  on  the  basis 
•V:  of  a  certain  number  of  pounds  per  hour.  This  amount  is  de- 
:'^:  ducted  from  the  fuel  used  by  all  engines. 

What  methods  are  used  to  interest  enginemen  in  economical 
:"■   performance?    Class    meetings    are    held    on    the    different    di- 


visions,  as   often   as   convenient   to   interest   the   enginemen   in 
fuel  economy.     They  are  not  only  attended  by  enginemen,  but 
others  who  may  care  to  attend,  together  with  all  of  the  officers 
that  can  be  present.     All  points  involved  are  discussed  freely, 
suggestions  and  criticisms  are  invited,  and  division  and  system 
performances  are  gone  over,  so  that  all  may  be  advised  of  the 
progress   being   made.     Separate   educational  meetings   are  held 
with  the  firemen.     While  special  effort  is  made  to  have  the  ac- 
counting as  correct  as  possible,   we  depend  more  on  personal 
contact  than   writing  to  the  enginemen  to  obtain   results.     On 
divisions   where   the   crews   have   regular   engines,   mimeograph 
forms  are   sent  out  at  the  close  of  each  month,  advising  the 
engineer  of  the  amount  of  coal  consumed  by  him  and  the  pounds 
per    passenger    car    mile    or    the    pounds    per    thousand    gross 
ton-miles   for   freight   trains   and   the   average    for    all    engines 
in  that  class  of  service.     Information  from  the  daily  perform- 
ance sheet  is  furnished  the  proper  officers,  who  take  the  matter 
up   personally   with   the   crews.     Crews   are   also   complimented 
by  letter  for  good  performance  where  it  comes  under  the  per- 
sonal observation  of  master  mechanic  or  assistant  superintend- 
ent   locomotive    fuel    service;    copies   of   these   letters   are    fre- 
quently attached  to  the  enginemen's  personal   record.     Monthly 
bulletins    are    posted    by    the    superintendents    calling    attention 
to  what  has  been  done  on  their  respective  divisions  as  shown 
by  the  division  fuel  statement,  thus  encouraging  renewed  effort. 
Do  you  consider  the  extra  expense  of  scales  in  mechanical 
chutes   advisable?    The   majority   of   the    replies    indicated   that 
scales  are  not  in  general  use,  about  one-half  favoring  their  use 
in  connection  with  the  fuel  performance  sheet,  and  several  ad- 
vising  that   experience   with    scales    had   proved    unsatisfactory. 
On  our  lines  there  are  a  number  of  mechanical  chutes,  only 
two   of   which   are   provided   with    scales;    also   several   gravity 
chutes  holding  from  200  to  300  tons,  with  no  means  of  meas- 
uring the   coal   delivered   to  each   engine;   a   few   pocket   chutes 
which  have  been  calibrated  and  stencilled  in  ton  measurements; 
several  locomotive  cranes  and  at  some  points  we  shovel  direct 
from   the   car  to  the   engine   tank.     Our   experience   has   been 
that   the   most   accurate   distribution   is   by  using  the   billed   car 
load  weights  as  a  guide,  taking  the  fuel  foremen's  or  hostlers' 
estimate,  and  requiring  them  to  observe  the  space  in  the  tank. 
We  find  they  become  very  familiar  with   the   amount  of  coal 
that  is   required   to   fill   a  given   space.     All  coal  is  weighed  on 
our   railway  track   scales   after   leaving   the   mines   and    special 
attention  is  given  the  feature  of  correct  weights.    Fuel  oil  tanks 
are  provided  with  calibrating  rods,  stencilled   in  gallons.     We 
do  not  use  meters  at  our  fuel  oil  stations.     On  a  recent  30-day 
test    of    a    Mallet    locomotive,    the    hostler's    estimates    of    coal 
taken   from  a  mechanical  chute  at  one  end  of  the  line  and  a 
fuel  foreman's  estimates  at  an  intermediate  pocket  chute  station, 
showed  a  difference  of  but   1.22  tons  when  compared  with  the 
amount  recorded  by  the  man  making  the  test.     This  case  is  un- 
usual, but  serves  to  illustrate  that  a  reasonably  correct  charge 
can  be  obtained. 

In  the  opinion  of  the  writer,  scales  are  not  necessary  at 
terminal  points,  unless  engines  of  foreign  lines  are  to  be  coaled. 
Our  observation  leads  to  the  belief  that  unless  the  person  as- 
signed to  that  duty  has  nothing  to  do  but  look  after  the  scale, 
or  if  a  large  number  of  engines  are  handled,  the  weighing  is 
apt  to  resolve  itself  into  guess  work,  due  to  certain  engines 
taking  coal  and  the  chute  men  not  being  at  the  scale  at  the 
time. 

At  intermediate  coaling  stations,  if  the  chute  is  located  at  a 
pumping  station  where  a  night  man  is  employed,  or  if  there 
is  enough  work  to  justify  the  employment  of  two  men  to  operate 
the  chute,  I  believe  the  scale  is  desirable,  as  it  does  not  rep- 
resent any  additional  cost  for  operation  and  gives  a  better  dis- 
tribution than  that  made  by  relying  upon  the  engineer's  esti- 
mate. 

We  do  not  undertake  to  include  an  adjustment  in  the  per- 
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■formance  sheet  for  the  difference  between  coal  chute  measure- 
•ments  and  the  billed  weights,  but  make  a  special  effort  to  have 
the  amounts  shown  tally  as  closely  as  possible  with  the  fuel 
-actually  used.  All  concerned  know  that  it  is  to  their  interest 
to  have  this  shown;  for  if  all  the  fuel  used  is  not  charged  in 
jiny  particular  month,  it  will  be  reflected  in  the  poor  perform- 
.ance   the   following  month   when   the  error  has  been  corrected. 

The  work  on  each  division  is  under  the  direct  supervision 
of  the  assistant  superintendent  locomotive  fuel  service,  who  for- 
merly held  the  position  of  road  foreman  of  equipment  and  who 
has  practically  the  same  duties,  giving  special  attention,  how- 
■ever,  to  the  matter  of  fuel  economy.  The  number  of  engines 
assigned  ranges  from  70  on  the  lightest  to  130  on  the  heaviest 
■division. 

The  handling  of  the  performance  sheet  requires  the  services 
of  cne  clerk  for  each  division,  and  unless  the  division  is  a  very 
heavy  one,  he  can  also  handle  the  correspondence. 

No  extra  expense  is  incurred  in  procuring  data  on  tonnage, 
car  miles,  hours  of  service,  etc.,  this  being  furnished  on  the  re- 
port made  up  in  the  despatcher's  office  for  the  car  accountant's 
records. 

Too  much  emphasis  cannot  be  given  the  matter  of  correct 
distribution.  No  greater  mistake  can  be  made  than  to  assume, 
with  the  posting  of  a  bulletin  requiring  correct  fuel  tickets  to 
he  made  out  or  the  installation  of  weighing  or  measuring  meth- 
ods, that  the  problem  of  distribution  is  solved.  A  little  first 
hand  experience  will  soon  dispel  this  illusion.  Nothing  will 
cause  an  engineman  to  lose  faith  in  a  performance  sheet  more 
quickly  than  to  find  that  some  person  handling  the  fuel  report 
is  changing  tickets  to  suit  his  own  convenience,  while  on  the 
other  hand,  a  sincere  effort  to  give  every  one  a  square  deal 
will  meet  with  a  very  hearty  response. 

Some  details  which  have  had  an  influence  in  keeping  up  in- 
terest and  also  helped  reduce  the  fuel  bill,  are  as  follows : 
Weekly  reports  submitted  by  the  fuel  inspectors  on  the  condi- 
tion of  the  flooring  of  coal  cars  placed  for  loading  at  the  mines ; 
a  monthly  report  showing  the  diameter  of  the  exhaust  nozzles 
of  each  engine;  a  crusade  on  the  overloading  of  engine  tanks 
at  coaling  stations;  waste  at  the  coal  chutes,  and  deck  guards 
on  engine  tanks  to  prevent  the  coal  wasting  at  the  gangway. 

Discussion. — '1  he  author's  proposed  forms  drew  but  little 
favorable  conmient.  There  was  a  somewhat  general  criticism  on 
the  absence  of  any  record  of  the  performance  of  the  engine 
crew.  The  advisability  of  attempting  to  maintain  any  record  of 
this  kind  was  questioned  on  the  ground  of  its  known  inaccuracy 
due  to  the  many  indeterminate  factors. 

Several  methods,  using  different  fornjs  than  those  proposed. 
were  described  l)y  members,  and  particularly  by  G.  M.  Carpenter 
(N.  C.  &  St.  L.),  who  stated  that  the  fuel  department  organiza- 
tion and  methods  as  used  on  his  road  (234  locomotives)  were 
very  successful,  although  they  possibly  might  not  be  as  well 
suited  for  a  larger  road.  The  methods  included  the  careful  cali- 
bration of  the  coal  space  in  the  tender,  and  when  a  locomotive 
came  in  from  its  run  the  amount  of  coal  left  in  the  tender  was 
recorded  on  the  proper  form.  The  amount  then  put  on  was 
recorded,  and  the  crew  starting  out  with  the  locomotive  was 
charged  with  the  total  amount,  l-'rom  this  would  be  deducted  the 
amount  remaining  at  the  completion  of  the  run.  Daily  reports 
were  made  and  the  fuel  performance  of  the  engineers  and  fire- 
men were  recorded  as  well  as  for  the  locomotive.  Each  coal 
chute  had  both  a  night  and  day  foremen  and  the  coal  spaces  in 
the  chute  were  carefully  calibrated.  The  foremen  were  responsi- 
ble for  the  records. 

Mr.  McAuliffe  drew  attention  to  the  items  on  the  sheet  used 
by  Mr.  Collett  which  showed  the  amount  of  time  required  for 
cleaning  fires  and  stated  that  a  very  excellent  check  on  the  qual- 
ity of  the  fireman's  work  can  be  obtained  by  a  knowledge  of  the 
length  of  time  it  takes  to  clean  the  fire  on  his  engine.  He 
strongly  advised  the  use  of  personal  effort  with  the  engine  crew, 


claiming   it   to   be  of  much   more   importance  in   obtaining   fuel 
economy  than  the  use  of  any  type  of  performance  sheet. 

R.  lunerson  advanced  the  opinion  that  unless  the  performance; 
sheet  can  be  accurate  in  every  particular  to  at  least  within  a  f ew  ' 
per  cent,  it  is  of  no  value.     To  do  this  so  many  factors  must  be- 
taken into  consideration  that  it  would  be  very  difficult  to  properly, 
keep    the    records,    and    therefore    performance    sheets    as    now  . 
maintained,    or    as   they   can    be   maintained   in   the   future,   are 
useless.     He  described  the  system  used  on  the  Eastern  Railway 
of  France,  this  being  the  only  one  he  knew  that  approached  per- 
fection.   On  this  road  all  trains  are  scheduled  and  the  same  loco- 
motives  with   the   same   crews   are   regularly   employed.     These 
conditions  could  not  be  duplicated  in  this  country,  and  even  the 
refinement  there  obtained  would  not  be  possible  here. 

Mr.  Collett,  in  closing  his  paper,  stated  that  he  was  not  in 
favor  of  the  calibrated  fuel  space  in  the  tender  recommended  by 
Mr.  Carpenter. 

ANTHR.XCITE  COAL   FOR   LOCOMOTIVE   FLEL. 

T.   S.   Lloyd   presented  a  paper  on   this   subject   in   which   he" 
recommended  the   use  of  anthracite  coal   on   suburban,  transfer 
and  yard  locomotives,  in  spite  of  its  high  cost,  in  order  to  abate 
the  smoke  nuisance  and  offset  the  movement  for  electrification. 

Discussion. — Although  it  appears  that  the  use  of  anthracite 
coal  on  locomotives,  in  general,  is  decreasing,  as  a  means  of  re- 
ducing the  smoke  from  yard  and  transfer  engines  and  reducing 
the  justice  of  the  demand  for  electrification  in  urban  districts, 
its  value  w^as  generally  recognized  by  the  association.  Several 
members  testified  to  success  in  this  direction.  T.  \V.  Brewer, 
for  example,  stated  that  the  Lehigh  Valley  was  using  anthracite 
extensively  and  that  all  things  considered,  on  yard  engines,  it 
was  the  cheapest  fuel  because  of  the  absence  of  criticism  from 
municipal  governments  on  account  of  the  smoke. 

R.  Emerson  quoted  from  reliable  statistics  showing  that  five 
per  cent,  of  the  locomotives  in  the  United  States  use  anthracite 
coal  and  5  per  cent,  use  oil.  The  governing  factor  in  the  use  of 
anthracite  on  road  engines  is  whether  the  coal  can  be  sold  more 
profitably  for  domestic  purposes.  Anthracite  in  prepared  sizes 
is  sometimes  used  in  passenger  service  for  reasons  other  than 
economy.  Special  fireboxes  are  not  required  for  burning  anthra- 
cite on  yard  engines.  As  an  alternative,  coke  has  been  sug- 
gested, but  the  difliculty  6f  firing  coke  makes  its  use  improbable. 
While  briquettes  are  possibly  a  more  suitable  fuel  than  coke,- 
the  cost  of  l)riquetting  is  an  objection  which  will  probably  delay 
its  adoption.  In  emphasizing  the  importance  of  the  reduction 
of  smoke  to  avoid  electrification  he  gave  a  brief  outline  of  the 
cost  of  the  latter  and  showed  that  no  economy  can  be  expected 
from  electric  operation. 

PROPER    METHODS   OF    FIRING   LOCOMOTIVES.      '     '■' 

D.  C.  Buell,  chief  of  the  educational  bureau  on  the  Union  Pa- 
cific, Illinois  Central,  Yazoo  and  Mississippi  Valley  and  Central 
of  Georgia,  presented  an  individual  paper  on  the  Proper 
Method  of  Firing  Locomotives,  in  which  he  covered,  more  or 
less  thoroughly,  the  entire  field  of  fuel  economy. 

Is  it  not  fair  to  assume  that  the  reason  we  fail  to  get  better 
results  along  the  line  of  attempted  fuel  economy  on  railways  is 
due  to  the  fact  that  we  have  been  working  along  the  wrong  lines  ? 
Is  it  too  much  to  admit  that  our  efforts  are  not  based  on  sound 
principles,  and  that  we  need  to  discard  the  old  and  begin  anew 
to  work  out  this  problem  on  basic  principles,  the  following  out" 
of  which  must,  from  the  nature  of  things,  bring  results? 

Drastic  measures  seem  to  be  necessary,  and  if  statements  in- 
this  paper  appear  harsh  or  radical  it  should  be  remembered  that 
the  object  is  not  to  criticize  present  practice,  but  to  cause  an 
awakening    as    to    fundamentals — the    better   understanding   of 
which  will  be  necessary  before  any  great  improvement  over  pres- : 
ent  practice  can  be  expected. 

The  army  of  combustion  experts  who  are  fighting  for  fuel 
economy  center  their  attacks  on  the  locomotive  fireman.     Books, 
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lectures,  chemical  demonstrations,  road  demonstrations,  pre- 
miums, bonuses,  and  a  thousand  and  one  other  things,  are  hurled 
at  the  fireman  in  a  vain  endeavor  to  make  him  burn  the  fuel  more 
economically.  Nevertheless  the  proper  firing  of  a  locomotive 
is  an  art  known  and  practiced  by  but  a  small  percentage  of  the 
locomotive  firemen  of  today,  The  onslaught  on  the  fireman  has 
been  so  fierce,  that  in  the  smoke  of  battle  many  of  those  attack- 
ing this  problem  have  entirely  lost  sight  of  the  fundamentals 
which  are  beyond  the  control  of  the  fireman,  and  consequently 
cannot  be  remedied  by  him.  The  proper  training  of  the  fireman 
to  fire  according  to  correct  principles  of  combustion  is  but  one 
of  the  steps  leading  to  the  solution  of  the  problem  of  fuel 
economy  on  a  railway. 

Proper  Grade  of  Fuel. — The  officers  of  most  roads  have  recog- 
nized the  importance  of  a  knowledge  not  only  of  the  heat  value 
per  pound  of  the  different  grades  of  fuel  available  on  their  roads, 
but  also  of  other  properties  of  coal,  such  as  whether  it  cHnkers, 
how  much  ash  it  contains,  its  coking  or  caking  properties,  etc.  Still 
another  factor  is  determining  what  grade  of  a  certain  coal  can  be 
used  most  economically;  that  is,  whether  it  is  more  economical 
to  use  mine-run,  or  the  higher  priced  screened  coal.  The  traffic 
department  and  the  operating  department  must  be  consulted  to 
make  sure  that,  as  far  as  possible,  the  interests  of  the  company 
may  be  served  well  in  the  selection  of  the  fuel  to  be  used.  The 
dependability  of  the  mine  i.i  working  steadily  and  turning  out 
a  uniform  grade  of  fuel  is  also  a  factor.  After  the  proper  grade 
or  grades  have  been  determined  they  should  be  regularly  used  so 
that  locomotives  may  be  properly  designed  and  drafted  to  burn 
the  fuel  furnished  them  economically;  and  so  that  the  men  can 
familiarize  themselves  with  the  proper  handling  of  the  class  of 
fuel  furnished  to  them. 

Inspection. — Proper  inspection  of  coal  at  the  mines  is  just  as 
essential  as  the  inspection  of  locomotives  or  cars  built  for  the 
company.  Inspection  should  be  made  for  both  quality  and 
weight. 

Distribution. — The  economic  distribution  of  the  fuel  from  the 
mine  to  the  point  used  is  one  of  the  big  items  of  fuel  economy. 
I  venture  the  assertion  that  on  roads  where  this  matter  is  not 
carefully  handled,  as  much  money  is  wasted  through  this  chan- 
nel as  by  improper  firing.  It  is  an  operating  matter  pure  and 
simple,  and  deserves  a  most  careful  study.  A  few  years  ago, 
J.  G.  Crawford,  of  the  Burlington,  worked  out  very  complete 
statistics  along  this  line  and  presented  his  results  in  a  paper 
before  the  Western  Railway  Club.* 

In  this  connection  the  direction  of  the  volume  of  traffic  must 
be  considered,  so  that  the  company  coal  can  tend  to  balance  the 
tonnage  instead  of  throwing  it  further  out  of  balance.  Other 
factors  are  the  reduction  of  mileage  of  empty  coal  cars,  the 
tonnage  that  can  be  hauled  over  ruling  grades,  etc. 

As  an  example  of  what  can  be  accomplished,  it  has  been  found 
economical  on  one  of  the  transcontinental  lines  to  haul  a  large 
quantity  of  company  coal  from  mines  in  the  far  west  to  eastern 
terminals,  and  store  it  there  for  a  time,  the  reason  being  that  at 
certain  seasons  the  traffic  is  almost  entirely  westbound.  Then 
coal  cars  are  needed  east.  These  cars  can  be  loaded  at  the 
mines,  hauled  east  by  power  that  otherwise  would  run  Hght; 
the  coal  can  be  unloaded  and  stored  and  the  cars  released  where 
v/anted;  all  at  an  expense  that  is  negligible  compared  to  what  it 
would  cost  to  keep  those  eastern  terminals  supplied  at  a  later 
season  wh^n  the  traffic  was  nearly  balanced  or  heavier  east- 
bound. 

Coaling  Stations. — There  is  an  astounding  variation  in  the  cost 
of  coaling  locomotives.  Cost  may  vary  from  two  or  three  cents 
a  ton  at  a  modern  link-belt  station,  to  25  or  30  cents  a  ton  at 
some  more  primitively  equipped  plant.  One  road  that  I  know  of 
arranged  with  a  company  that  makes  a  specialty  of  erecting 
coaling  stations  to  finance  the  erection  of  a  number  of  stations  on 
its  line.     This  road  in  a  short  time  saved  enough  on  the  cost 
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of  coaling  engines  to  not  only  pay  interest  on  the  capital  in- 
vested for  them,  but  to  pay  the  principal  as  well. 

It  is  safe  to  say  that  a  master  mechanic  or  road  foreman  in 
territory  where  this  item  of  cost  has  not  been  carefully  super- 
vised could  save  more  money,  save  it  more  quickly  and  make  the 
saving  permanent,  by  reducing  the  cost  of  coaling  engines  than 
by  a  campaign  among  his  firemen.  ;  v.  '. 

JVaste  at  Terminals. — It  is  ridiculous  to  talk  fuel  economy  to 
a  fireman,  when  the  road  foremen,  roundhouse  foremen,  or  mas- 
ter mechanics  will  allow  them  to  bring  engines  in  from  a  trip 
with  a  ton  or  more  too  much  of  unburned  fuel  in  the  firebox — 
practically  all  of  which  is  wasted  when  the  fire  is  cleaned;  and 
when,  at  this  same  terminal,  hundreds  of  pounds  more  fuel  are 
wasted  keeping  fires  in  engines  that  are  allowed  to  pop  off 
around  the  yard  or  in  the  engine  house,  or  in  rekindling  fires. 
Such  little  economies  (where  they  are  economies)  as  the  kindling 
of  fires  with  oil  and  shavings  make  the  fireman  realize  that  coal 
is  a  valuable  commodity,  and  set  him  thinking  about  how  he  can 
save  some. 

Condition  of  Locomotives. — There  is  nothing  more  discour- 
aging to  a  good  fireman  than  an  engine  that  will  not  steam  prop- 
erly. But  a  poor  steamer  seems  to  have  some  hypnotic  effect  on 
a  poor  fireman  or  a  new  man  that  not  only  causes  him  to  forget 
everything  he  has  ever  heard  or  known  about  the  correct  prin- 
ciples of  firing,  but  suggests  that  he  is  no  longer  a  fireman — 
merely  a  coal-heaver — and  he  acts  on  that  suggestion.  The  aver- 
age man,  overtaken  by  the  feeling  that  he  has  a  good  excuse  for 
making  a  failure,  fails  with  ease.  The  man  to  heed  fuel  economy 
talk  is  one  who  knows  that  the  boiler  plant  of  his  locomotive 
is  in  good  condition. 

Stop  Steam  Leaks. — It  is  folly  to  delude  ourselves  into  think- 
ing that  the  fireman  of  today  is  stupid  or  weak-minded  enough 
to  listen  with  attention  to  either  orders  or  pleading  about 
economical  firing  when  the  engine  he  fires  wastes  more  steam 
than  he  wastes  coal.  The  waste  of  steam  mentioned  in  this 
connection  includes  not  only  the  steam  that  is  wasted  past  piston 
and  valve  glands,  packing  rings,  valve  rings  or  seats,  etc.,  but  that 
steam  which  is  wasted  from  poor  valve  setting,  excessive  engine 
friction,  etc. 

Accounting. — The  accounting  for  fuel  on  most  roads  is  a  joke. 
There  are  but  few,  if  any,  of  you  in  this  room,  connected  with 
the  motive  power  department  of  a  railway  who  do  not  know  of 
the  pencil  adjustments  made  every  month  at  each  coal  chute  to 
balance  the  tons  of  fuel  charged  against  that  point.  This  ad- 
justment has  become  such  a  common-place  affair  that  the  engi- 
neers and  firemen  know  of  it.  Then  how  can  we  command  their 
respect  if  we  talk  about  proper  firing  of  an  engine  to  produce 
fuel  economy,  when  they  know  that  we  can't  come  within  from 
50  to  300  tons  per  month  of  balancing  our  fuel  accounts  at  dif- 
ferent coaling  stations?  '  V    v ■"  ■ 

Common  Sense  Statistics. — How  do  you  know  whether  or  not 
a  fireman  is  firing  economically?  What  statistics  have  you  to 
prove  it?  Our  ideal  is  maximum  work  at  the  drawbar  with  a 
minimum  number  of  heat  units.  Our  performance  sheets  at  the 
best  show  only  inconclusive  comparisons.  Pounds  of  coal  per 
thousand  ton  miles  on  a  water  level  division  and  on  a  2  per  cent, 
are  totally  different  propositions ;  and  even  comparing  the  same 
class  of  engines  on  the  same  run  we  fail  miserably  because  we 
have  no  accurate  method  of  checking  the  amount  of  coal  issued 
to  an  engine,  nor  of  knowing  the  amount  left  on  the  tank  at  the 
end  of  the  run.  Neither  do  we  credit  the  fireman  with  the  coal 
consumed  while  the  engine  is  at  the  terminal. 

On  some  roads  every  one  of  these  items  is  receiving  careful 
attention  and  good  results  are  being  accomplished.  It  is  prob- 
ably safe  to  say  that  on  every  road  one  or  more  of  these  items 
is  the  particular  hobby  of  some  officer  and,  therefore,  is  closely 
watched. 

My  object  in  calling  attention  to  this  matter  has  been  to  de- 
fend those  hundreds  and  thousands  of  loyal  men  who  are  daily 
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.  :;  striving  against  staggering  odds  to  get  their  firemen  to  fire  loco- 
,  .  motives  properly.  The  reason  that  road  foremen,  master  me- 
•:  r,:  chanics,  fuel  experts,  combustion  experts — call  them  what  you 
■i;;,  may — have  not  been  able  to  get  permanent  results  has,  to  my 
v  'mind,  been  due  in  most  cases  to  the  overwhelming  odds  they 
; ;■  have  had  to  work  against. 

' y'.'      Proper  Firing. — The  proper  method  of  firing  a  locomotive  is 
:     the  logical  method  for  all  firemen  to  follow,  for  the  simple  reason 
.that  it  is  the  easiest,  the  least  laborious,  and  most  satisfactory 
method.    If  an  engine  is  fired  properly  there  are  fewer  scoops  of 
.;    "  coal  to  be  handled,  little  or  no  necessity  for  using  the  rake  or 
:       slicebar,  or  of  cleaning  the  fire;  and  the  shaking  of  the  grates  is 
;;       reduced  to  a  minimum.     In  addition  to  this,  an  engine  that  is 
fired  properly  steams,  unless  there  is  something  radically  wrong 
with  the  engine,  or  the  coal  is  devoid  of  heat  units.    But  even  in 
such  a  case  proper  firing  produces  the  most  steam  possible  under 
^'   the  conditions ;  and  the  fireman  may  safely  feel  that  no  one  could 
■     have  done  better  than  he  did  under  the  circumstances.  ;■•;•;;';';{;; 
■  ■•'.'      In  order  to  tire  an  engine  properly  the  fireman  need  not  neces- 
,    _  sarily  know  anything  about  the  theory  of  combustion — he  ma}- 
"have  learned  to  apply  the  principles  without  knowing  the  reason 
•>  .    for  so  doing.    In  fact  many  first-class  firemen  do  not  understand 
v.-..  anything   about   these   principles.      There   are,    however,    certain 
•",.  fundamental  facts  that  should  be  borne  in  mind  when  endeavor- 
:  ing  to  explain  to  firemen  the  necessity  of  doing  certain  things 
.to  get  proper  results.     To  produce  heat  in  a  locomotive  firebox 
.'.three   conditions   are   necessary — and   only   three:     First,   there 
. .:  must  be  a  supply  of  fuel.     Second,  there  must  be  a  plentiful  sup- 
ply of  air,  and  third,  the  air  and  the  fuel  must  be  brought  to- 
gether at  a  temperature  at  which  they  will  burn. 

Soft  coal  is  composed  of  coke  and  gases.  When  a  shovelful 
of  this  coal  is  thrown  on  a  fire  the  gases  are  driven  off  by  the 
heat,  the  coke  remaining  on  the  grates.  Both  the  coke  and  the 
gases  will  burn,  but  before  any  burning  can  take  place  they  must 
be  supplied  with  air  at  what  is  called  the  igniting  temperature. 
Air  is  made  up  of  several  gases,  one  of  which  is  the  particular 
thing  required  for  burning  the  coke  and  the  gases  in  coal.  This 
burning  will  not  take  place  until  the  fuel  and  the  air  are  heated 
■  V^  to  a  certain  temperature,  called  the  igniting  point.  .•':■.<■;  •...■;.■'•;- 
With  the  three  conditions  of  fuel,  air  and  proper  temperature 
present,  burning  will  always  take  place,  but  with  any  one  of 
these  three  conditions  lacking,  burning  absolutely  will  not  take' 
place.  When  burning  does  take  place,  the  fuel  disappears,  with 
the  exception  of  the  ash  and  the  dirt  that  were  in  the  coal,  and 
these  remain  on  the  grates.  This  disappearance  of  fuel  is  due  to 
the  fact  that  in  the  process  of  burning,  a  chemical  change  takes 
place  by  which  the  air  and  the  fuel  unite  to  form  gases;  these 
are  drawn  out  through  the  flues  into  the  front  end,  and  from 
there  pass  out  through  the  stack  with  the  exhaust.  During  this 
changing  process,  the  heat  necessary  for  steam-producing  pur- 
poses is  evolved.  .,:., .^.- 

While  there  are  many  ditterent  kinds  of  fuel  which  may  burn 
in  many   different   ways,   any   one  who   thoroughly  understands 
i:  the  basic  principles  set  forth  above  can  understand  and  explain 
most  of  the  actions  that  take  place  in  a  locomotive  firebox. 

In  describing  the  actual  work  of  firing  a  locomotive,  it  is 
necessary  to  assume  that  the  engine  is  properly  drafted,  and  is 
in  proper  condition  to  burn  economically  the  fuel  furnished;  and 
in  the  discussion  which  follows  it  is  assumed  that  these  condi- 
tions exist. 

In  starting  out,  the  fireman  should  endeavor  to  have  a  light 
fire,  a  level  fire,  and  a  bright  fire.  These  three  conditions  should 
always  exist  in  the  firebox.  The  thickness  of  the  fire  should  be 
regulated  by  the  class  of  fuel,  the  drafting  of  the  engine,  and  the 
■V  'weight  and  schedule  of  the  train.  The  fire  must  be  light  because 
the  amount  of  air  that  can  be  supplied  in  a  locomotive  firebox 
is  always  limited. 

If  the  fire  is  too  light,  the  draft  will  pull  such  a  large  volume 
of  cold  air  through  it  that  the  temperature  of  the  gases  will  be 


reduced  below  the  igniting  point,  and  proper  burning  will  not 
take  place.     This  condition  can  be  ascertained  by  observing  the 
fact  that  the  steam  pressure  immediately  falls  under  such  con-  ' 
ditions,  and  no  smoke  appears  at  the  stack,  even  when  fresh  fuel 
is  thrown  on  the  fire.    If  the  fire  is  too  heavy,  however,  it  is  not 
so  easy  to  recognize  the  condition,  although  proper  results  cannot 
be  obtained  with  a  thick  fire.     It  is  practically  impossible  to  get  .  • 
sufficient  air  through  a  thick  fire  to  properly  burn  the  large  vol-    ' 
ume  of  gases  that  are  liberated  from  the  fuel,  and  the  result  is, 
that  when   fresh  fuel  is  thrown  on  the  fire,  although  there  is 
sufficient  heat  in  the  firebox  to  drive  off  the  gases  from  this  fuel,     . 
there  is  neither  the  proper  igniting  temperature  present  nor  the   ; 
requisite   air   supply   to   burn   them.     These   gases,   however,   as  -    : 
soon   as   they   are   liberated   from    the   coal,   are   pulled   through." 
the  flues  by  the  exhaust,  and  as  the  conditions  in  the  firebox-'  > 
have  not  been  such  as  to  allow  them  to  burn,  and  as  these  gases    ' 
are  the  principal  heat-producing  part  of  the  coal,  it  will  readily- 
be  seen  that  a  large  amount  of  heat  is  wasted.-     .  ,  ' 

The  fire  must  be  level  for  the  reason  that  in  an  engine  prop-  .^' 
erly   drafted,   there   is  an   equal  pull   of  air   through   the   entire 
grate  area;  but,  if  the  fire  is  banked  at  one  place  and  low  at    . 
another,  the  air,  seeking  the  easiest  channel   for  entrance,  will 
for  the  most  part  pass  through  the  place  where  the  fire  is  light, 
very  little  air  passing  through  the  place  where  the  fire  is  banked.     • 
This  gives  an  unequal  distribution  of  air  to  the  fire,  and  creates  ■ 
the  same  effect  on  one  part  of  the  fire  as  though  the  draft  were  '• ;: 
too  light,  and  on  the  other  part  as  though  it  were  too  heavy. 
This  is  further  and  better  illustrated  in  cases  where  there  is  a 
hole  in  the  fire.    In  such  cases  nearly  all  of  the  air  passes  through  • 
the  hole,  and  very  little  through  other  parts  of  the  fire,  with  the 
consequent  result  that  the  steam  pressure  immediately  responds 
to  this  condition;  and  the  pressure  cannot  be  regained  until  the   ..;; 
fire  is  leveled  over,  and  the  proper  conditions  for  burning  are  - 
once  more  obtained.    A  condition  of  this  kind  is  verj^  hard  on  the  ■' 
boiler,  as  well  as  on  the  steam  pressure.  ;  - 

The  fire  must  be  bright,  because  it  is  absolutely  necessary  at    - 
all  times  to  keep  the  temperature  in  the  firebox  up  to  the  igniting  '; 
point  of  the  gases.     Burning  will  absolutely  not  take  place  un-   . 
tained  in  a  locomotive  is  about  2,500  deg.  Fahr. ;  the  igniting  tern-  ;;j 
perature  of  the  gases  is  about   1,800  deg.,  so  that  there  is  but     ' 
comparatively   little    range   between    the   maximum    temperature     > ' 
that  can  be  obtained,  and  the  point  at  which  the  gases  will  not  burn,  - '. 
due  to  the  temperature  in  the  firebox  being  below  the  igniting  v,. 
].oint  of  the  gases.     Burning  will  absolutely  not  take  place  un-  ' 
less  this  igniting  temperature  is  present;  and  the  three  cardinal    v. 
principles  of  the  light  fire,  the  level  fire,  and  the  bright  fire,  must  V' 
be  kept  constantly  in  mind  in  order  that  the  fuel  can  be  properly  ;; 
burned. 

With  the  fire  in  this  condition,  fresh  fuel  should  be  added  in  ;. 
comparatively   small  amounts   at   regular  intervals.     The   fresh  • 
fuel  should  be  spread  on  the  bright  spots,  and  the  fire  door  should  .;  V 
be  swung  shut,  or  closed,  after  each  scoopful  of  fuel  is  added.  ■/. 

There   are   two   important   reasons  why   fresh   fuel   should   be      ;.• 
added  to  the  fire  in  comparatively  small  amounts.     In  the  first  _;" 
place,  opening  the  fire  door  to  add  fresh  fuel  allows  a  consider-     .' 
able  quantity  of  cold  air  to  enter  the  firebox,  thus  reducing  the    -  ;■ 
firebox  temperature;  and  this  fresh  fuel  must  be  "torn  down"  vV 
into  its  elementary  constituents  before  burning  commences,  which   ■^;„ 
absorbs  considerably  more  heat.     If  it  is  desired  to  deaden  a    .;'. 
fire,  it  is  covered  over  with  a  large  quantity  of  fresh  fuel;  if  fuel  ; 
is  added  to  the  fire  in  large  quantities  it,  in  like  manner,  cools 
down  the  temperature  of  the  firebox,  perhaps  below  the  burning-, 
point,   with  the  result  that  although  the  temperatiife  is   lower  ' 
than  that  at  which  the  gases  will  commence  to  burn,  neverthe- 
less, a  considerable  amount  of  gas  is  driven  off  from  the  coal  ^ '  -; 
even  at  this  lowered  temperature.    The  result  is  that  much  of  the 
heat  possible  to  be  obtained  from  these  gases  under  normal  con- 
ditions is  lost  because  the  gases  are  pulled  through  the  flues  and 
out  of  the  stack,  without  having  had  an  opportunity  to  burn.    On  '  j 
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the  other  hand,  had  the  coal  been  added  in  comparatively  small 
quantities,  the  temperature  would  have  been  maintained  at  the 
burning  point.  The  second  important  reason  is  that,  with  a  large 
amount  of  fuel  added  to  the  tire  at  one  time,  such  a  large  vol- 
ume of  gas  is  given  off  that  even  were  the  temperature  of  the 
tirebox  maintained  at  the  burning  point,  it  would  be  impossil)Ie 
to  supply  sufficient  air  to  mix  with  these  gases  to  properly  burn 
them. 

Tlie  fact  that  fresh  fuel  should  be  placed  on  the  bright  spots  in 
the  tire  can  readily  be  understood,  because  where  the  fire  is 
brightest,  the  fuel  is  nearer  to  being  consumed,  and,  consequently, 
fresh  fuel  is  required  at  that  point.  The  fact  that  the  fire  is  not 
bright  in  some  places  in  the  box,  indicates  that  there  is  a  sup- 
ply of  fuel  at  those  points  that  is  not  yet  burning  at  the  highest 
heat  (in  some  cases  this  might  indicate  a  hole  or  a  clinker,  but 
either  of  these  will  readily  be  detected)  and  that  those  points, 
therefore,  do  not  require  more  fuel  until  the  l)urning  becomes 
further  advanced.  There  is  an  old  rule  which  says  that  "If  a 
fireman  takes  care  of  the  sides  and  the  corners,  the  center  will 
take  care  of  itself."  This,  \yhile  not  true  in  all  cases,  is  well 
to  remember.    ■'■'■•■'.■■;•■'■:."•;.•■■■■  ,-;!V-'i'-';o-'"''.  •.'.  '    ■  '"  '■  ■':  " '  ■'l."":-'  ^: 

As  regards  swinging,  or  closing,  the  fire  door  between  each 
scoopful  of  coal,  it  can  readily  be  seen  that  if  this  is  not  done, 
the  firebox  temperature  will  be  reduced.  Closing  the  door  be- 
tween each  scoopful  of  coal  gives  an  opportunity  for  the  tem- 
perature to  be   maintained   at   the   burning   point. 

\\  ith  the  engine  in  p»"oper  ct)ndition,  it  is  an  easy  task  to  fire 
according  to  correct  principles  and  get  economical  results ;  but, 
when  engines  are  not  in  a  condition  that  will  permit  firing  them 
as  just  described,  a  much  more  dithcult  proposition  confronts 
the  fireman.  The  same  general  principles,  however,  hold  true, 
although  the  fireman  must  use  his  practical  experience  and  good 
judgment  to  get  the  best  possible  results  under  the  conditions 
which  exist. 

Pnvention  of  Smoke. — Some  years  ago  the  single  scoop 
method  of  firing  was  advocated  as  a  cure-all  for  smoke  troubles. 
Experience  has  proved  that  with  the  modern  large  locomotive 
single  scoop  firing  is  not  satisfactory  in  most  cases,  although 
there  is  seldom  a  time  when  more  than  three  or  four  scoopfuls 
of  fuel  should  l)e  used  for  a  fire.  \\  ith  a  fire  in  the  proper  con- 
dition a  fireman  will  produce  but  very  little  smoke  if  he  carries 
a  light  tire,  a  level  fire,  and  a  bright  fire,  adding  but  three  or  four 
scoopsful  of  coal  to  the  iire  at  a  time  needed — spreading  the 
coal  over  the  bright  spots  and  closing  the  door  between 
scoops.  This  refers  to  unnecessary  black  smoke,  and  not  to 
that  smoke  which  will  be  formed  at  certain  times  and  under 
certain  circumstances,  no  matter  what  the  condition  of  the  engine 
is,  or  how  careful  the  tireman  may  be. 

In  api)roaching  stations,  the  summit  of  grades  or  other  places 
where  the  engine  will  be  shut  off.  the  fire  should  be  burned  down 
sufficiently  so  that  when  the  engine  is  shut  off  very  little  smoke 
will  be  produced  if  the  blower  is  "cracked"  slightly.  In  adding 
fuel  to  the  fire  while  at  stations,  if  the  coal  is  placed  along  the 
sides  of  the  firebox  and  in  the  corners,  and  a  bright  fire  is  left 
in  the  center  of  the  box.  most  of  the  smoke  will  be  consumed 
when  the  blower  is  opened  a  little  way,  and  the  fire  will  be 
spread  by  the  exhaust  when  pulling  out  of  the  station.        S.:  . . 

Prevention  of  Clinkers. — .-\lmost  any  fire  can  be  clinkercd  by 
stirring  it  up  with  a  hook  so  that  green  coal  gets  down  on  the 
grates.  .\  fire  can  also  be  clinkered  by  shaking  the  grate  so 
hard  that  green  coal  works  its  way  down  through  the  fire.  With 
some  classes  of  coal,  heavy  firing  which  causes  banks  to  form  in 
some  portions  of  the  fire  will  start  a  clinker.  When  a  clinker 
has  been  formed  in  a  firebox  it  can  sometimes  be  broken  up  by 
shaking  the  grates  with  short,  quick  jerks,  but  as  a  general  rule 
in  order  to  get  rid  of  it  the  lire  must  be  cleaned.  Trouble  due 
to  clinkered  fires  can  be  materially  reduced  by  not  shaking  the 
grates  so  hard,  not  using  the  hook  or  slice-bar  so  often,  and 
by  careful  firing  to  prevent  the  formation  of  banks  in  the  fire. 


Wetting  Doun  Conl.— The  first  principle  about  wetting  down 
coal  is  to  use  as  little  water  as  possible.  Dusty  coal  should  be 
sprinkled  lightly  so  as  to  keep  the  dust  out  of  the  cab.  Fine 
coal  or  slack  should  be  wet  just  enough  to  hold  it  together 
after  it  is  thrown  into  the  firebox  until  it  cakes  or  cokes;  other- 
wise this  fine  coal  will  be  pulled  straight  through  the  flues  by  the 
exhaust  without  having  touched  the  fire  or  having  an  opportunity 
to  burn.  ..  ,.  . .    ,^  ,  .  .    ,. 

Breaking  Cfi  Coal.— Coal  should  be  broken  to  about  the  size 
of  a  man's  fist  before  being  fired.  This  allows  it  to  be  spread 
more  evenly  over  the  fire  and  also  allows  the  coal  to  burn  faster 
than  it  will  when  fired  in  big  lumps. 

Shaking  the  Orates.— With  a  fire  that  has  a  tendency  to  clinker 
the  grates  should  be  shaken  with  sharp  quick  jerks,  but  with  a 
coal  that  does  not  clinker  it  is  advisable  to  shake  the  grates  eas- 
ily so  as  not  to  disturb  the  fire  any  more  than  necessary.  The 
grates  should  be  shaken  just  enough  to  keep  the  fire  clean.  The 
question  as  to  when  the  greates  should  be  shaken  depends  upon 
the  class  of  coal  being  used,  and  no  general  rule  can  be  given 
covering  this. 

Pofyping.-lt  has  been  demonstrated  that  with  the  ordinary 
pop  valves  as  much  heat  is  wasted  each  minute  the  pop  is  open 
as  is  contained  in  from  three  to  six  ordinary  scoopsful  of  coal. 
There  is  absolutely  no  excuse  for  this  wasteful  practice. 

Drumming. — Drumming  can  be  stopped  by  closing  the  dampers, 
putting  fresh  coal  on  the  fire,  or  making  a  hole  in  the  fire.  In 
other  words,  by  changing  the  conditions  so  that  the  mixture  of 
the  air  and  the  gases  is  changed  from  what  it  was  while  the 
drumming  was  being  produced.        .•'..■;.'■;      .•/•.'.';,;' K  ■  .■        ..   ■ 

Systems  of  I'iriiig. — .A  great  many  systems  of  firing  have  been 
advocated  from  time  to  time — single  scoop  firing,  cross  firing, 
banking  and  other  methods.  .All  that  it  is  necessary  to  say  con- 
cerning these  different  systems  is  that  any  system  is  good  which 
follows  the  correct  principles  of  combustion. 

I-iring  Poor  Steaming  Engines. — There  are  a  great  many  causes 
why  an  engine  may  not  or  will  not  steam.  The  one  cause  which 
is  most  frequently  given,  however,  is  the  one  that  least  often 
exists,  namely,  poor  coal.  Most  of  the  cases  of  engine  failure 
which  are  reported  as  due  to  poor  coal  are  due  to  other  causes, 
although  there  are  many  legitimate  cases  where  the  heat  value  in 
a  certain  tank  of  coal  is  not  sufficient  to  make  steam  fast  enough 
for  the  needs  of  the  run.  In  such  cases  all  that  can  ])e  done 
is  to  fire  according  to  correct  principles  so  as  to  get  the  greatest 
possible  amount  of  heat  out  of  this  poor  coal.  If  an  engine  does 
not  steam  and  the  fireman  is  satisfied  that  he  has  done  all  he  can 
do  to  build  up  and  keep  a  proper  fire  in  his  engine,  he  should 
then  examine  the  front  end  to  see  if  there  are  any  air  leaks,  the 
ash  pan  to  see  if  it  is  full,  the  dampers  to  see  that  they  are  prop- 
erly adjusted,  the  ash  pan  netting  to  see  that  it  is  not  stopped 
up,  the  grates  to  see  that  they  have  not  become  clogged  with 
clinkers  and  dirt.  He  should  examine  the  flues  to  ascertain 
whether  they  have  become  honeycombed  over  or  stopped  up ;  and 
if  none  of  these  causes  is  present  and  there  seems  to  be  a  good 
draft  in  the  firebo.x  and  no  leaking  flues  he  should  experiment 
with  his  fire,  building  it  up  heavier  if  he  does  not  get  much  smoke 
at  the  stack,  as  he  may  be  getting  too  much  air  through  the  fire; 
or  letting  it  burn  down  lighter  if  large  volumes  of  smoke  ap- 
pear at  the  stack,  as  the  fire  may  be  too  heavy.  If  none  of  these 
things  effect  a  remedy,  there  is  probably  something  wrong  with 
the  engine  or  the  manner  in  which  it  is  being  handled. 

It  is  an  easy  matter  to  tell,  as  has  just  been  done,  how  to 
properly  fire  a  locomotive,  but  the  problem  of  getting  firemen 
to  fire  that  way  is  a  totally  different  matter. 

Educating  the  Fireman. — So  far  as  I  know  there  are  only  three 
ways  by  which  firemen  can  be  brought  to  a  realization  of  the 
importance  of  the  subject  and  Uned  up  so  as  to  actually  fire  their 
engines  properly,  even  when  not  under  the  eye  of  some  one  in 
authority.  The  first  of  these  methods  is  by  personal  instruction 
and   demonstration   right  on   the   deck  of  the  engine  during  a 
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trip.     The  second  is  a  combination  of  instruction  by  lectures, 

'  or  otherwise,  at  the  terminal  and  an  accurate  check  of  perform- 

:    ance  by  an  observer  on  the  engine.    Both  of  these  methods  are, 

;.    comparatively  speaking,  expensive,  and  both  require  considerable 

.    time  in  which  to  accomplish  any  appreciable  results.  "    ■':/  . 

The   third   method   is   by   offering   premiums    or   bonuses   to 

enginemen  and  firemen  for  economy  in  the  use  of  fuel.     This 

method,  however,  is  as  a  rule  unsatisfactory  on  account  of  the 

lack  of  a  proper  system  of  accurately  checking  the  results.    The 

;    plan  in  practice  seldom  is  fair  and  this  causes  dissatisfaction. 

With  all  due  respect  to  those  advocating  other  methods  I  must 

'-  say  that  my  experience  has  been  that  such  other  methods  ac- 

complish  only  the  minimum  in  the  way  of  results.     Their  only 

r    recommendation  is  that  they  keep  the  subject  alive  and  that  in 

■  some  cases  they  are  so  economical  that  if  they  do  any  good  at  all 
they  more  than  pay  for  themselves.  Classed  in  this  latter  cate- 
gory are  combustion  lectures,  circulars  and  bulletins,  instruction 
books,  etc. 

'■'-  The  ideal  plan  is  to  have  a  bright  young  engineer  or  an  ex- 
•  perienced  fireman  appointed  as  traveling  fireman.  Each  travel- 
.. ;  ing  fireman  should  be  able  to  handle  successfully  about  a  hun- 
!.:  dred  engines,  if  not  spread  over  too  wide  a  territory.  These 
.  i  men  should  not  be  assigned  permanently  to  one  particular  ter- 

■  ritory,  but  should  be  moved  from  division  to  division  or  from 
5;  district  to  district  about  once  in  30  or  40  days  so'  that  they 
:  will  be  kept  wide  awake  by  the  new  surroundings  and  new  prob- 
lems they  meet ;  and,  in  addition,  so  that  they  won't  get  calloused 
to  improper  local  conditions,  nor  so  well  known  to  the  engineers 
and  firemen  that  familiarity  will  breed  contempt  for  their  in- 
struction. These  men  should  be  more  or  less  familiar  with  the 
principles  of  combustion,  should  be  able  to  take  the  scoop  away 
from  the  fireman  at  any  time  or  place  and  fire  the  engine  suc- 

'  cessfully,  and  should  be  able  to  explain,  and  in  simple  language, 
the    principles    they    recommend   and    demonstrate.     There   are 

■^^^  many  such  men  in  engine  service  on  every  one  of  our  railways 

,    today. 

With  a  crew  of  this  kind  reporting  to  the  general  road  fore- 
man of  engines  or  to  the  superintendent  of  motive  power  of  a 

..  road  which  is  awake  to  the  other  conditions  required  to  produce 
the  ideal  of  fuel  economy,  such  a  crew  of  men  should  be  able 
to  pay  a  yearly  dividend  on  the  investment  represented  by  their 

.  :  salary  and  expenses  of  from  500  to  1,000  per  cent,  or  more. 

•        The    second    plan    that    can    be    worked    out    successfully    is 

',:  through  the  agency  of  a  first-class  fuel  man,  who  understands 

■  thoroughly  the  practical  side  of  locomotive  work,  and  in  addition 
is  well  posted  on  the  theory  of  combustion  and  the  science  of  fuel 
economy.  This  man  should  be  able  to  handle  the  problem  on 
a  road  having  not  over  750  engines.    He  should  be  a  good  talker, 

■  should  be  equipped  with  statistics,  charts,  stereopticon  and 
lantern  slides,  and  perhaps  with  a  very  simple  chemical  outfit 
for  demonstrating  purposes,  and,  if  he  is  right  up  to  date,  with 
moving  pictures.  He  can  be  furnished  with  a  car  if  extra  equip- 
ment is  available ;  or  he  can  cut  down  his  outfit  and  simply  travel 
from  roundhouse  to  roundhouse.  He  should  have  sufficient 
official  standing  to  command  the  respect  and  co-operation  of  road 

.foremen  and  master  mechanics.  Arrangement  should  be  made  so 
that  all  firemen  would  have  to  attend  his  talks  at  least  once 
every  60  days. 

This  much  alone,  however,  will  not  accomplish  the  desired 
results.  He  should  have  under  him  two  or  three  bright  appren- 
tice boys  equipped  with  a  little  pocket  counter,  a  pail,  and  a  small 
spring  scale.  He  should  keep  these  boys  on  the  road  all  the  time 
riding  engines.  The  duties  of  these  boys  would  be  to  count 
and  keep  record  of  the  number  of  scoops  of  coal  fired  between 
stations.  By  means  of  the  pail  and  scale  and  a  little  horse  sense 
they  could  weigh  four  or  five  test  scoops  of  coal  to  deter- 
mine the  average  weight  per  scoop  of  coal  fired.  The  boys'  rec- 
ords should  include  the  engine  number,  names  of  engineer  and 
fireman,  the  kind  of  coal,  number  of  cars  in  the  train,  the  ton- 


nage of  the  train  and  the  weather  conditions,  and  alongside  the 
column   showing  station  names  and  the  number  of  scoops  o£ 
coal  fired,  the  time  of  leaving,  arriving  or  passing  the  stations, 
including  a  record  of  the  time  the  engine  was  standing  at  inter- 
mediate stations.     The  record  should  also  show  the  number  of 
times  the  engine  popped  off  and  approximately  the  number  of 
minutes  the  pops  were  open;  and,  in  addition,  the  number  of  ■ 
times  the  grates  were  shaken,  a  record  of  the  use  of  the  rake  ; 
or  slice  bar  and  memorandum  of  anything  out  of  the  ordinary  • 
regarding  the  condition  of  the  engine  or  the  method  or  running  / 
or  firing  it. 

The  fuel  man,  with  these  boys  assisting  him,  is  now  in  a  posi- 
tion to  have  an  accurate  up-to-date  check  of  actual  performance 
to  use  in  connection  with  his  talks  and  demonstrations.  From 
the  very  first  the  records  that  the  boys  obtain  show  up  conditions 
that  get  both  engineers  and  firemen  interested.  The  data  col- 
lected soon  show  that  some  men  are  going  over  the  road  and  ^ 
shoveling  several  tons  less  coal  than  other  men,  and  the  knowl- 
edge of  proper  methods  gained  from  the  lectures  combined  with 
a  determination  to  do  as  well  as  the  other  fellow  starts  more  men 
to  firing  according  to  correct  principles. 

The  reason  why  both  of  these  plans  are  successful  is  ihat  both 
demonstrate  to  the  fireman  that  the  proper  method  of  firing  a 
locomotive  is  the  easiest  and  least  laborious  method  for  him  to 
follow.  It  seems  impossible  to  make  him  believe  this  by  talking 
alone,  no  matter  what  arguments  you  bring  to  bear. 

When  conditions  do  not  permit  either  of  these  plans  being 
put  into  effect  and  the  premium  or  bonus  plan  is  not  considered 
practical,  about  all  that  remains  to  be  done  is  to  put  as  forceful 
a  circular  or  instruction  paper  as  can  be  written  on  the  proper 
method  of  firing,  letting  master  mechanics  and  road  foremen  : 
follow  the  matter  up  as  thoroughly  as  time  will  permit. 

There  are,  of  course,  special  cases  where  other  methods  may ' 
be  worked  out ;  for  example,  the  moving  pictures  are  to  be  used 
by  the  educational  bureau  on  the  Central  of  Georgia  for  the  in-  V 
struction   of   the    colored   firemen.     It    is   also   the   intention   of 
the  Union  Pacific  Educational  Bureau  to  put  a  plan  into  effect  ' 
to  break  in  the  new  firemen  that  are  hired  on  the  road  as  we 
now   do  men  entering  station   service — the  method   would  be  a 
combination  of  class-room  instruction  and   student  trips  on  the  - 
road,  both  under  the  supervision  of  an  experienced  instructor.; 
This  method  of  breaking  in  will  take  no  longer  than  the  present  ' 
method  but  should  start  the  man  in  with  proper  ideas  and  correct  : 
habits  instead  of  in  the  present  hit  or  miss  fashion. 

An  appendix  to  Mr.  Buell's  paper  contained  the  instructions 
for  firing  with  oil  which  have  been  issued  by  F.  F.  Gaines,  super- - 
intendent  of  motive  power  of  the  Central  of  Georgia. 

Mr.  Buell's  paper  was  illustrated  with  stereopticon  views,  in-, 
eluding    a    large   number    of    moving    pictures    which    admirably  j 
brought  out  the  effect  of  good  and  bad  firing  on  the  production 
of  smoke.     The  presentation  of  these  lantern  views  occupied  a 
large  part  of  Thursday  afternoon's  session.    Some  of  the  moving  - 
pictures   represented   two   freight   locomotives   hauling   a   heavy 
train  over  quite  a  distance  on  a  grade.     Views  were  taken  with 
the  camera  on  a  car  ahead  of  the  engines  so  as  to  show  the  en- 
gine from  the  front,  and  others  were  taken  from  a  rear  car  to  < 
show  the  amount  of  smoke  which  is  made  by  bad  firing  and  to  • 
the   annoyance    of   passengers    in    the    observation    car.      Other; 
moving  pictures  showed  the  firemen  actually  at  work,  one  of 
them  firing  properly  and  the  other  producing  lots  of  smoke  by  ; 
bad  work. 

Discussion. — The  moving  pictures  used  for  demonstrating  the 
proper  method  of  firing  to  the  firemen  employed  on  the  Central  of 
Georgia  were  thrown  on  a  screen  for  the  benefit  of  the  members. 
Mr.  Buell  explained  the  object  of  each  film  and  the  way  in  which  ■ 
it  would  be  used.     Films  showing  a  complete  firebox  but  without  ' 
side  sheets,   so  that  the  movement  of  the  coal  after  it  left  the  . 
scoop  could  be  observed,  were  shown.     In  these,  a  fireman  was  ; 
demonstrating  the  proper  and  improper  method  of  handling  the 
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.  •  scoop  and  the  effect  of  each.    Other  fihiis  showed  a  good  fireman 

working  on  a  puslier  engine  and  a  poor  fireman  under  the  same 

conditions.     All  the  bad  practices  of  a  fireman  were  demonstrated 

and  the  appearance  of  the  stack  and  steam  gage  indicated  their 

result.     Another  film  showed  two  platforms  by  the  side  of  a  large 

locomotive  which  was  popping.     Coal  was  transferred  from  one 

platform   to   the   other   at   the   same   rate   it   was   being   wasted 

.  through  the  safety  valves.     The  size  of  the  pile  after  five  minutes 

'    was  surprising.     Other  films  showing  a  double  header  on  a  heavy 

grade  were  thrown  on  the  screen.     One  locomotive  had  a  good 

fireman  and  the  other  a  poor  one.     The  amount  of  smoke  and 

:.  the  raising  of  the  safety  valve  on  closing  the  throttle  for  a  flag 

-clearly  indicated  the  good  results  of  proper  methods. 

General  commendation  of  Mr.  Buell's  methods  marked  the  state- 
ments of  the  members  discussing  the  subject.       :.  ,■  ;,^'  -,  ■  ,■ 
H.  T.  Rentley  suggested  that  Mr.  Buell's  paper  be  printed  and 
.      offered  for  sale.     He  would  like  to  have  sufficient  copies  so  that 
/  all  of  those  interested  on  his  road  could  be  furnished  with  one. 
'  As  an  instance  of  the  result  of  the  fireman's  work  he  also  men- 
,  tioned  the  length  of  time  it  requires  to  clean  fires.     He  had  seen 
at  one  point  as  much  as  two  hours  needed  to  clean  the  fire  of  a 
'^^  locomotive  and  it  frequently  required  over  one  hour.     After  dis- 
■■\[  cussing  the  subject  with  the  fireman  and  closely  following  up  the 
i   matter,   it   now   required   not   over  20  minutes   under  the  worst 
'■'■:_:  conditions.     The  work  of  the  fireman  frequently  affects  passenger 
.     traffic,  the  public  not  caring  to  travel  on  trains  where  there  is 
.;.  excessive  smoke.     Mr.  Bentley  spoke  strongly  of  the  practice  of 
..    shaking  the  grates,  stating  that  it  is  not  at  all  necessary.     He  ex- 
plained that  a  study  of  the  methods  used  by  T.  E.  Adams  on  the 
■    St.  Louis  and  South  Western  had  taught  him  many  things  of 
V     importance  about  proper  firing. 

W.  H.  Averell  (B.  &  O.)  said  that  in  connection  with  educa- 

V  tional  work  among  the  firemen  on  his  road  he  had  appointed  five 

.  .   supervisors  of  locomotive  operation  whose  duties  are  to  show  all 

t  division   officers,  including  operating  as   well  as  motive  power, 

'  ;'  how  they  can  assist  in  fuel  economy.     These  men  point  out  the 

'  ;  methods   of   improvement   and   afterwards   follow   the   matter  up 

;     and  see  that  their  suggestions  are  being  carried  out.    The  divi- 

:  ■    sion    officers    themselves    authorize    the    changes.     The    methods 

.   used  are,  in  general,  the  ordinary  ones,  and  after  one  year's  work 

'   along  these  lines  it  was  found  that  there  was  a  reduction  of  12 

per  cent,  in  the  cost  of  coal.     Mr.  Averell  expressed  the  opinion 

v  that  savings  of  this  kind  can   usually  be   made  by  the   regular 

.  .'  organization,  if  their  attention  is  properly  drawn  to  the  subject 

and  the  best  methods  are  clearly  placed  before  them. 

F.  W.  Foltz  (Mo.  Pac.)  reported  on  the  operation  of  locomo- 

•  tives  over  a  certain  section  of  track  used  jointly  by  the  Missouri 
Pacific  and  the  St.  Louis  South  Western.     The  same  coal  is  fur- 

.;•  nished  the  locomotives  of  both  roads,  but  on  the  former  there 
\    were  frequent  engine  failures,  and  a  check  in  one  case  showed 

''  that  over  this  section  of  the  road  the  grates  were  shaken  nineteen 
times  and  the  ashpan  was  cleaned  twice.     Under  the  same  condi- 

'  tions  the  locomotives  of  the  latter  road  would  go  over  the  division 
.  ;  without  shaking  grates  or  cleaning  the  ashpans.  By  careful  at- 
f;   tention  and  the  use  of  Mr.  Adams'  methods  of  firing  he  had  been 

'~;  able  to  cure  the  trouble  and  had  also  reduced  the  average  time 

..  of  fire  cleaning  from  47  minutes  to  15  minutes.  He  spoke  very 
;/  highly  of  Mr.  Adams  and  his  method  of  firing.  Other  members 
;,:    who  had  studied  the  system  used  on  the  St.  Louis  South  Western 

•  spoke  strongly  to  the  same  effect.    ^  '    "    '  ••        '  "..V- ■.■.'"  •"/    ' 

LOCOMOTIVE  DRAFTING  -AND  ITS  REL.ATION  TO  FUEL  CONSUMPTION. 

;;.  H.  B.  MacFarland,  engineer  of  tests,  Atchison,  Topeka  and 
"•/Santa  Fe.  presented  a  lengthy  and  elaborate  paper  on  this  sub- 

V,  jcct.  an  abstract  of  which  follows : 

The  idea  of  drafting  a  locomotive  for  efficiency  is  seldom  con- 

- ::  sidered.  or  if  considered  at  all,  is  only  of  a  secondary  considera- 
i^.tirm.  The  principal  object  is  good  steaming.  The  object  of  this 
••    p,-!i  ■  r  is  to  present  information  showing  results  of  our  present 

.'.  method  of  drafting  engines  rather  than  to  show  slight  variation 


in  results  by  slight  changes  in  various  pieces  of  apparatus  rela- 
tive to  one  another.  A  further  object  is  to  present  information 
and  data  that  will,  in  some  great  degree,  obviate  the  troubles  of 
our  present  system  of  drafting  by  throttling  low  pressure  steam. 

In  order  to  determine  the  relative  efficiency  of  the  front  end 
drafting  arrangement  of  the  various  principal  classes  of  locomo- 
tives in  use  on  the  Santa  Fe,  both  passenger  and  freight,  a  num- 
ber of  tests  were  made  and  complete  data  bearing  on  the  subject 
secured.  The  efficiency  of  the  front  end  has  been  commonly  de- 
fined as  the  ratio  of  draft  in  inches  of  water  per  pound  of  back 
pressure  in  the  cylinders.  Although  a  few  scientific  investiga- 
tions have  been  made  relative  to  the  subject  of  locomotive  draft- 
ing, any  exhaustive  study  of  the  subject  of  back  pressure  in  the 
cylinders  produced  by  creating  draft  with  the  exhaust  jet  has  been 
quite  generally  neglected.  '  •  i  •  v^. '   ■,".   /'.■'..     ~.    !''•"."■    •■      ' 

The  art  of  making  an  engine  a  good  steamer,  if  it  may  properly 
be  termed  an  art,  consists  largely  in  haphazard,  cut-and-try 
methods.  As  an  instance  of  the  lack  of  uniformity  in  drafting 
arrangements  it  may  be  cited  that  for  twenty  locomotives  of  the 
same  class,  operating  on  the  same  district  in  similar  service,  and 
using  oil  as  fuel,  the  diameter  of  the  nozzle  varied  from  5^8  in- 
to 6]4.  in.,  and  yet  all  of  these  engines  were  considered  good 
steamers.  It  may  be  further  stated  that  these  twenty  locomotives 
were  constnicted  by  the  same  builders  from  the  same  designs 
and  patterns  and  were  supposedly  alike  in  all  respects. 

The  tests  described  were  made  on  different  divisions  of  the 
Santa  Fe  where  conditions  of  operation  are  such  that  they  repre- 
sent the  most  severe  demands  made  upon  power,  as  well  as  power 
working  under  normal  demands  in  average  service.  The  data 
collected  concerning  the  drafting  arrangements  typically  repre- 
sents the  various  methods  employed  for  making  an  engine  what 
is  known  as  a  "good  steamer." 

The  simple  adjustment  of  a  petticoat  pipe  or  diaphragm  plate 
will  often  convert  a  poor  steaming  engine  into  a  good  steamer  by 
causing  an  equalization  of  draft  between  the  top  and  bottom 
flues,  or  the  front  and  back  portions  of  the  firebox,  or  else  will 
so  change  the  action  of  the  exhaust  jet  in  the  stack  that  a  greater 
draft  will  be  created.  When  an  engine  is  once  made  to  steam 
freely,  no  further  consideration  is  given  to  front  end  adjustments 
regardless  of  the  fact  as  to  how  uneconomical  such  an  arrange- 
ment may  prove  as  regards  fuel  consumption,  water  consumption, 
etc.  The  main  consideration  of  those  charged  with  locomotive 
operation  is  to  get  the  engine  in  such  shape  that  it  will  steam 
freely  on  the  road  and  get  its  tonnage  from  terminal  to  terminal 
with  least  delay.  And  yet  the  theory  of  drafting  by  means  of  the 
exhaust  jet  is  so  uneconomical  and  productive  of  such  great 
thermal  losses  and  energy  losses,  due  to  back  pressure  on  the 
cylinders,  that  any  saving  which  could  possibly  be  effected  by 
minor  adjustments  within  the  smokebox  would  have  but  small 
bearing  upon  the  total  fuel  cost. 

The  simplest  and  most  effective  way  to  increase  the  draft  and 
produce  a  good  steaming  engine  is  to  reduce  the  size  of  the  ex- 
haust nozzle.  This  reduction  is  accomplished  by  use  of  either  a 
bushing  or  a  bridge  in  the  nozzle  tip.  Although  this  method  of 
securing  increased  draft  is  easily  understood  by  the  men  directly 
charged  with  getting  the  locomotive  in  operating  condition,  few 
realize  the  tremendous  ta.x  such  an  arrangement  is  upon  the 
effective  power  of  the  engine.  .  .«'l:     .  ! 

The  results  of  the  tests  show  conclusively  the  price  a  locomo- 
tive pays  in  fuel  and  power,  due  to  drafting  with  the  exhaust  jet. 
There  is  a  general  impression  that  some  power  is  lost  on  account 
of  back  pressure,  yet  it  is  not  recorded  that  this  is  any  consider- 
able per  cent,  of  the  power  developed  by  the  locomotive.  The 
results  of  these  investigations  show  that  the  potential  energj- 
lost,  due  to  present  method  of  drafting  locomotives  is  very  con- 
siderable, not  only  in  actual  amount  but  in  percentage  of  total 
power  of  the  locomotive. 

The  back  pressure,  due  to  any  given  sized  nozzle,  was  found  in 
these  tests  to  be  practically  the  same  in  the  cylinders  of  a  com- 
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pound  locomotive  as  a  simple  locomotive,  yet  the  power  loss  is 
much  greater  for  the  compound  engine  than  for  the  simple  engine, 
due  to  the  greater  area  of  the  low  pressure  piston.    This  power 
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■  '    -  Fig.  1 — Typical  Exhaust  or  Back  Pressure  Cards. 

loss  is  then  in  the  ratio  of  the  area  of  the  low  pressure  piston  of 
the  compound  engine  to  the  area  of  the  pistons  on  the  simple 
engine,  all  other  conditions  being  equal.         .  r.^,  .  -..■.._     ,::.,:. 


As  this  back  pressure  is  acting  against  the  piston,  it  can  be 
computed  as  actual  horsepower  developed,  but  not  utilized.  When 
computed  in  this  manner  it  is  found  to  amount  to  from  ten  jier 
cent,  of  the  total  available  power  of  the  engine  at  low  speeds  to 
over  50  per  cent,  of  the  total  available  power  at  high  speeds. 
This  condition  holds  true  with  both  ordinary  freight  and  pas- 
senger engines,  but  for  Mallet  engines  the  losses  are  much  greater. 

The  locomotives  tested,  eighteen  in  all,  were  operating  over  the 
divisions  to  which  they  are  regularly  assigned.  No  special  care 
was  given  to  the  selection  of  an  engine,  the  object  being  only  to 
secure  an  engine  that  would  typically  represent  a  certain  class 
and  tj'pe.  An  endeavor  was  also  made  to  secure  engines  of  the 
same  type  burning  oil  for  fuel  on  one  territory  and  coal  for  fuel 
on  another  territory,  in  order  that  the  results  secured  might  be 
comparable  in  so  far  as  oil  and  coal-burning  locomotives  were 
concerned.  Each  engine  was  in  regular  service  with  its  ordinary 
rated  tonnage  and  was  operated  by  its  regular  crew,  no  special 
instructions  being  given  relative  to  its  operation,  so  that  results 
obtained  would  reflect  those  obtained  under  average  operating 
conditions.  A  sufficient  number  of  observations  were  made  to 
cover  completely  all  the  varying  conditions  in  speed  on  the  grades 
over  which  the  locomotive  was  operated. 

Draft  readings  were  taken  at  the  side  of  the  smokebox  just 
ahead  of  the  diaphragm  plate.  The  draft  gages  used  were  of  the 
usual  "U"  tube  water  column  type,  reading  in  inches  of  water. 
The  back  pressures  in  exhaust  steam,  due  to  the  restrictions 
caused  by  the  nozzle  tip,  were  determined  with  an  ordinary 
Crosby  steam  indicator  using  a  20-lb.  spring.  The  pressure  read- 
ing was  taken  in  the  exhaust  cavity  of  the  valve,  the  indicator 
being  attached  to  a  ^-in.  pipe  within  the  cavity.  The  pressure 
was  determined  within  the  exhaust  cavitv  of  the  valve  rather 
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than  at  the  exhaust  tip,  in  order  that  the  pressure  of  the  steam, 
which  was  acting  directly  against  and  retarding  the  action  of  the 
pistons,  would  he  secured.      Typical  exhaust  cards  secured  from 
hotii    simple   and   compound    locomotives    under    ditTerent    condi 
tions  of  operation  are  shown  in  Fig.  1. 

I  The  results  obtained  in  the  tests  of  each  of  the  eighteen  repre- 
sentative locomotives,  plotted  on  ciiarts  along  vvitli  diagrams  of 
smokehox  arrangement,  general  characteristics  of  the  classes  of 
engines  and  a  photograph  of  a  representative  locomotive  of  each 
class  were  included  in  the  report  hut  are  not  reproduced  here.] 

The  wide  variation  in  drafts  and  exhaust  pressures  between 
locomotives  in  passenger  and  freight  service,  as  well  as  Mallet 
locomotives  in  heavy  freight  service,  may  be  seen  l)y  reference  to 
the  general  sunmiary  of  results  shown  in  Table  1,  and  must  he 


Table   1.- 

-Gexer.xl   S 

I'MMARY     OF 

Results 

OF  Tests. 

.,     _ '  ■■ ' 

In  Pas 

senger  Service: 

'   -^      .■      1 

-.,'■■■ 

Exhaust 
Pressure. 

Horse  Pow 

40 

4 

thnitti. 

2(t 

30 

50 

>  Engine. 

.\ver. 

.\ver. 

m.  ]>.  Ii. 

m.  p.  h. 

m.  p.  li. 

m.  p.  h. 

1299 

9.7 

1J.6 

185 

240 

295 

350 

1273 

8.6 

14.7 

175 

230 

285 

34(1 

1262 

9.3 

11.4 

140 

290 

440 

590 

1304 

9.1 

10.0 

130 

200 

270 

340 

1205 

11.5 

16.2 

155 

250 

345 

1416 

11.6 

9.2 

75 

155 

235 

315 

■       1490 

5.8 

10.2 

115 

185 

255 

325 

In    F 

reiglit   Service: 

■  ■;■■ .  :■• 

•'  .■  '■*  •    *'    *. 

■■>  ■■'■•: 

10 

15 

20 

25 

m.  |i.  h. 

m.  p.  Ii. 

ni.  I),  h. 

m.  p.  h. 

1636 

7.7 

10.8 

130 

280 

430 

580 

1647 

6.5 

10.4 

160 

250 

340 

430 

84.? 

7.2 

12.5 

150 

225 

300 

375 

1964 

10.8 

11.2 

65 

130 

195 

260 

1817 

5.5 

7.3 

65 

105 

145 

185  .  . 

985 

10.6 

13.5 

120 

210 

300 

390 

1069 

7.9 

11.7 

130 

170 

210 

250 

3002 

10.3 

16.5 

300 

550 

800 

1.050 

3J0O 

15.9 

14.4 

235 

490 

745 

1.0(10   •' 

1700 

11.3 

11.2 

290 

385 

480 

575    - 

1180 

14.3 

12.1 

170 

310 

= 

450 

590    . 

attriliuted  to  the  peculiar  conditions  of  operation,  grade  charac- 
teristics, and  other  purely  local  circumstances. 

No  specific  analyses  should  he  made  of  coal  and  oil-burning 
locomotives  of  similar  type,  owing  to  the  fact  that  the  oil-burning 
locomotive  is  generally  operated  or  presents  opportunity  for 
operating  at  a  much  higher  capacity  than  the  coal-l)urning  loco- 
motive, due  to  the  fact  that  the  fuel  used  affords  an  opportunity 
for  increased  steam  pnxluction. 

A  general  study  of  the  results  shows  that  the  back  pressure 
remains  practically  constant  at  all  speeds,  indicating  that  the 
hack  pressure  depends  upon  the  volume  of  steam  passing 
through  the  exhaust  nozzle  regardless  of  the  speed  of  the  loco- 
motive. The  draft,  then,  is  dependent  upon  the  intensity  and 
velocity  of  the  exhaust  jet  and  not  on  the  speed.  Any  increase 
in   volume  of  steam  passing   through   the  exhaust  nozzle  in  a 


unit  of  time  increases  the  intensity  and  velocity  of  the  exhaust 
jet  and  causes  a  corresponding  increase  in   draft. 

Since  the  back  pressure  remains  practically  constant  for  any 
increase  in  speed,  it  necessarily  follows  that  the  back  pressure 
horse  power  is  the  only  variant  and  must  increase  in  direct 
ratio  to  the  speed.  The  back  pressure  horse  power  curve,  then, 
is  a  straight  line,  and  a  formula  may  be  developed  for  each 
class  of  locomotive  which  would  enable  one  to  compute  the  back 
pressure  horse  power  for  any  given  speed  in  miles  per  hour. 

In  order  to  get  the  general  relation  in  hack  pressure  horse 
power  for  the  various  locomotives  tested,  the  back  pressure 
horse  power  for  each  engine  has  been  plotted  on  one  general 
chart  with  reference  to  miles  per  hour  and  is  shown  in  Fig.  2. 
(General  dimensions  of  the  locomotives  are  given  in  Table  2.) 

A  study  of  this  chart  will  show  the  wide  variation  in  loss  due 
to  back  pressure  between  Mallet,  freight,  and  passenger  loco- 
motives. As  a  general  rule,  it  may  be  stated  that  the  horse 
power  loss,  due  to  back  pressure,  at  any  given  speed,  is  least  for 
passenger  and  greatest  for  Mallet  locomotives.  ■:•-.■■ .'    i    •.•:;;•/, 

In  order  to  get  a  comparison  of  back  pressure  horse  power 
for  all  types  of  locomotives,  curves  have  been  plotted  showing 


Table    3. — Constants    for 

ISack 

Pi 

ESS  U  RE 

H 

ORSE 

Power 

PER    Mile    per 

Hoi'R   IN    Speed. 

Passenger  .Service: 

1270     &  1297 

—   I!. 

P. 

P. 

^z 

7.4 

X  m. 

P- 

h.  ;■  ■;,-._.•■.    ■ 

1270*  &   1297* 

—    I! 

P. 

P. 

=: 

6.6 

X  m. 

!>• 

h.     ••,     :.•:■:'••. 

...   .     1200 

—    Ii. 

P. 

P. 

^ 

5.6 

X  in. 

P- 

h.   ■:     ■■.-■■/.:■■ 
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P. 

P. 

^ 
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P- 
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.    '  ■:;.'M». 
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P. 

P. 
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P. 

P. 
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P- 
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P. 

P. 

:= 
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P- 

h.  -■^■•-  ■'■■■:■', 
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—   1!. 

P. 

P. 

:^ 
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P- 
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—  Ii. 

P. 

P. 

z:z 

10.0 

X   ni. 

P- 

h.  ;.:.!■   ':  ■•:■■.. 

,''  •        Heavy   Freight   Ser 
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'■.-■■•  i  ■;■■•;•■ 

.:  :    .                    825 

—    ]!. 

P. 

P. 

= 
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X  m. 

P- 

h.  '/  ;-\   'V:  ■■ 
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—    !•>. 

P. 

P. 

= 
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P- 
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—   H. 
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P. 

=; 
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P- 
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P. 

P. 

:=! 

12.0 

X     111. 

P- 
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*I!ushed  cylinders. 

the  back  pressure  horse  power  on  a  basis  of  cubic  feet  of  piston 
displacement  per  minute.  This  chart  (Fig.  3)  is  based  on  the 
cubic  feet  of  piston  displacement  per  minute  of  one  cylinder 
only.  On  compound  engines  the  low  pressure  cylinder  value  only 
was  used.  .\  study  will  show  that  the  back  pressure  horse 
power  for  all  of  the  locomotives  tested  follows  the  same  general 
law.  A  general  formula  may  then  be  developed  to  express 
the  back  pressure  horse  power   loss   for  any   given   locomotive. 


TABLB    2. IJIME.NSIONS    OF     THE     LOCOMOTIVES     TESTED. 


Engine. 
No. 
1299 
1273 
1  262 
1304 
U05 
t4l« 

T27R 
1276 
49& 


Class. 

4-6-2 
4-6-2 
4-6-2 
4-6-2 
4-6-2 


4-6-2 
4-6-2 
4-6-0 


1636 
1647 

843 
1964 

1817 
:■  99*. 

n» 

'  .898 

901 
917 

923 
3002 
3200 
1700 
1180 


'■  4^2 
2-10-2 
2-10-2 
2-8-0 
2-8-0 
2-6-i 
WW 

2-8-0 
2-8-0 
2-10-2 
2-10-2 

2-10-2 
2-10-10-2 
2-8-8-0 
2-8-8-2 
2-6-6-2 


Fuel. 

Oil 

Oil 

Oil 
Coal 
Coal 
Coal 

Oil 

Oil 

Oil 

Oil 

a- 

Oil 
Coal 
Coal 

Oil 
CoiA 

Oil 
Coal 

Coal 

Oil 
Coal 

Oil 

Oil 

Oil 
Coal 


Weight. 
Pounds. 

240.550 
234.600 
226,700 
240.550 
216.100 
204.100 
231,675 
234.600 
234,600 
181.900 
181,900 
276.500 
287,240 
287,240 
199.250 
212,400 
248,200 
276.960 
210,190 
21_'.400 
263.400 

306,950 

292.14(1 
287,240 
616.000 
391.500 
462.4.50 
370,200 


Tractive 

effort. 
Pounds. 

36,000 
36.000 
32,800 
36,000 
33,600 
22,200 
23,600 
36,000 
36,000 
31.800 
31.800 
35.000 
62.800 
62,800 
43,200 
49.500 
40.300 
60,470 
34,700 
49.500 
47.700 
62,800 
62.800 
62,800 

110.000 
96.000 

108.000 
68,000 


Kind. 

Simple 

Simple 

lial.  Comp. 

Simple 

Sitnple 

I'al.  Comp. 

l!al.  Comp. 

Simple 

Simple 

Simple 

Simple 

15al.  Comp. 

Tandem  Comp. 

Tandem  Comp. 

Tandem  Comp. 

Simple 

P>al.  Comp. 

Simple 

V'auclain  Comp. 

Simple 

."simple 

Tandem  ("onip. 

Tandem  Com]). 
Tandem  Comp. 

.Mallet  Comp. 

Mallet  Comp. 

Mallet  Comp. 

Mallet  Comp. 


Stack. 
Diam. 

18 

17'A 

ISVi 

17/. 

16 

15^ 

15 

y/'A 

l7'/i 


\7V^ 

19 

16 

17^ 

17 

17-A 

16 

17'/, 

17^^ 

uVi 

\7'A 
\7'A 
17'/. 
17/. 
20/. 
17J4 


Petti- 


Nozzle. 

coat 

Diam. 

pipe. 

6 

14 

SVi 

(1 

5/. 

14 

5  11/16 

14 

5 '4 

14 

5!4 

11 

5H 

14 

5  5/16 

0 

6 

0 

S  5/16 

>   •   •    * 

5  3/16 

■   >   ■    t 

5Va 
5% 

i-i  " 

5H 

13 

5 

0 

iV* 

12 

5'i 

12 

6 

14 

5/. 

14 

iH 

•   *   *   > 

5H 

.   •   .   • 

5^ 

.   .    .    . 

6/. 

.   .   .   • 

SV4 

.    .   .    • 

6/. 

16 

6 

14'/. 

7 

16 

5Ji 

14 

( )vcr- 
draft. 
Inches. 

.=; 
0 
b 

»'/2 

6 

15 
7 
0 
0 


4 
15 

0 

9 

13^S 
13 
12 


L'nder- 
draft. 
Inches. 

0 
1 
8 

6yi 

2 

'A 
0 
0 


2 

3'A 
0 
10 

»'A 
1 

4 


Working 
pressure. 
Pounds. 
200 
210 
220 
200 
220 
220 
220 
200 
210 
210 
200 
210 
225 
225 
210 
180 
225 
225 
220 
180 
160 
225 
22S 
225 
225 
200 
225 
220 


Total  heating 
suri'ace. 
Sq.  ft. 
4,069 
4,243 
3,595 
4,069 
3,595 
3,206 
3,673 
4,243 
4,243 
3,112 
3,112 
4,131 
4,796 
4.796 
2,961 
3,750 
4,020 
5.616 
3,185 
3,750 
6.186 
6,807 
4,796 
4.796 
8,958 
7.233 
8,419 
6.191 


.\rea  of 

tubes. 

S<1.  in. 

883 

883 

938 

883 

938 

883 

883 

883 

883 

851 

851 

1,160 

1,265 

1,265 

883 

883 

1,106 

1,265 

1,028 

883 

1.852 

1,265 

1,265 

1,265 

1,220 

883 

1,253 

951 


Grate 
area. 
Sq.  ft. 
48.0 
49.5 
53.5 
48.0 
53.S 
49.S 
48.0 
49.5 
49.5 
50.5 
50.5 
57.6 
58.5 
58.5 
48.0 
47.3 
53.7 
58.5 
52.1 
47.3 
58.S 
58.5 
S8.S 
67.0 
81.9 
47.3 
70.4 
54.0 
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,  li.  p.  H.  P.  =:  cubic  feet  piston  displacement  per  minute 
times  a  constant.  The  constant  is  one-tenth  for  passenger  and 
freight  service,  one-eighth  for  heavy  freight  service,  and  one- 
sixth  for  Mallet  service.  ^'  'V  ^^  •■■;■:  '^ 
,.  This  formula,  when  transferred  from  cubic  feet  piston  dis- 
placement to  miles  per  hour,  gives  a  constant  of  value  in  con- 
sidering any  class  of  engines.  The  results  for  the  different 
classes  of  engines  tested  are  given  in  Table  3.     '>>•!  -.    -^  .  .• 

The  efficiency  of  the  drafting  arrangement  in  the  front  end  is 
generally  expressed  as  the  ratio  of  inches  of  draft  to  pounds 
of  exhaust  pressure.     Table  4  has  been  prepared  to  show  this 


servations  were  taken  from  actual  tests  made  on  different  types 
of  locomotives,  both  in  freight  and  passenger  service,  both  coal 
and  oil  burners.  These  curves  are  plotted  with  horse  power  as 
ordinates,  and  miles  per  hour  as  abscissae.-.; 'v:!  ./.  ;:  .:  •:'  .  '  < 
The  chart  shown  in  l-i^.  4,  was  prepared  from  data  secured 
in  the  test   of  a   single   expansion    Mikado  type   locomotive  in 


Table  4. — Efficievcy  of  Froxt  End. 

Showing  ir.ches  of  draft  per  pound  of  hack  pressure  with  various  conditions 
.......       ,   .•■      .     .  of  draft. 
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efficiency  for  the  different  engines.  Maximum  and  minimum 
conditions  refer  to  the  maximum  and  minimum  draft  produced 
(luring  the  performance  of  the  engine.  ,      '  .    ^ 

General  charts  have  been  prepared  and  are  presented  to 
show  the  relation  between  back  pressure  horse  power,  the  in- 
dicated  horse  power  and  the   drawbar  horse  power.     The  ob- 


Fig.  4 — Chart  of  Performance  of   Mikado   Locomotive. 

mountain  service  between  La  Junta  and  Trinidad,  Colorado. 
The  full  lines  show  the  back  pressure  horse  power,  indicated 
horse  power,  dra\vl)ar  horse  power  and  mean  effective  pressure. 
Assuming  an  exhaust  pressure  of  4  lbs.,  the  back  pressure 
horse  power  is  shown  with  a  dotted  line.     The  difference  then, 


Cubic-  feet  of  piston  displacement  is  for  one  cylinder  only.      Low  pressure  cylinder  used  on  compound  locomotives. 
Fig.  3 — Curves  Showing   Bacl<  Pressure  Horse- Power  Per  Cubic  Foot  of  Piston   Displacement.- 
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between  the  dotted  line  and  the  full  line  curves,  is  the  horse 
power  to  be  gained,  if  the  exhaust  pressure  could  be  reduced  to 
4  lbs.  This  reduction  in  back  pressure  would  increase  the 
mean  eflFective  pressure  an  equal  amount.  This  increase  is 
shown  by  a  dotted  line  curve. 

Since  we  have  supposed  that  the  mean  effective  pressure  is 
increased,  then  the  indicated  horse  power  would  increase  to  an 
amount  equal  to  the  gain  in  back  pressure  horse  power.  Then, 
assuming  that  the  machine  friction  of  the  locomotive  would  not 
increase  with  the  reduction  of  back  pressure,  we  have  with  the 
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'•'-<'-■        Fig.  5 — Chart  of  Performance  of  Mallet  Locomotive.        J.';"  . 

drawbar  horse  power  an  increase  equal  to  the  increase  in  in- 
dicated horse  power.     A  dotted  line  also  shows  these  results. 

This  locomotive,  which  is  a  coal  burner,  shows  very  favor- 
able conditions  of  operation  so  that  the  actual  gain  is  relatively 
low.  The  maximum  speed  shown  is  26  miles  per  hour.  The 
back  pressure  horse  power  at  this  speed  is  only  270,  which  is 
32  per  cent,  "of  the  drawbar  horse  power,  and  26.5  per  cent,  of 
the  indicated  horse  power.  In  comparison  with  conditions  on 
other  locomotives  these  figures  are  considerably  below  the 
average  and  indicate  very  favorable  performance  of  this  loco- 
motive. 

The  chart  presented  in  Fig.  5  has  been  prepared  in  similar 
manner  to  the  preceding  one  and  shows  the  performance  of  a 
locomotive  of  the  Mallet  type.  This  is  an  oil  burner  in  heavy 
mountain  service.  A  study  of  this  chart  will  very  readily  show 
that  the  increased  tractive  horse  power,  due  to  the  decrease  in 
back  pressure  is  very  great.  In  this  <^ase  the  back  pressure 
horse  power  and  the  drawbar  horse  power  curves  cross  each 
other  at  a  speed  of  24.5  miles  per  hour,  the  power  for  drafting 
at  this  speed  being  equal  to  the  effective  work  obtained  at  the 
drawbar.  The  maximum  drawbar  horse  power  is  reached  at  a 
speed  of  14  miles  per  hour,  the  back  pressure  horse  power  at 
this  speed  being  400,  and  the  drawbar  power  1,680. 

If  we  assume  a  back  pressure  of  4  lbs.  at  a  speed  of  14  miles 
per  hour,  the  drawbar  horse  power  would  be  1,960,  and  the  back 
pressure  horse  power  only  100,  or  the  back  pressure  would 
then  be  5.0  per  cent,  of  the  drawbar  horse  power  instead  of 
24.0  per  cent.  The  indicated  and  drawbar  horse  power  de- 
creases very  rapidly  at  speeds  above  14  miles  per  hour,  and  at  a 
speed  of  28  miles  per  hour  the  back  pressure  horse  power  and 
indicated  horse  power  curves  would  come  together  at  1,200 
and  the  drawbar  horse  power  would  be  about  600,  or  50  per  cent, 
less  than  the  back  pressure  horse  power. 

It  can  very  readily  be  seen  that  the  reason  for  the  Mallet  loco- 
motive being  a  low  speed  engine  is  not  due  to  machine  friction, 
as  has  been  frequently  claimed,  but  to  the  amount  of  back 
pressure  which  is  required  to  produce  a  draft.  If  the  assump- 
tions made  were  correct,  with  a  back  pressure  of  only  4  lbs. 


at  28  miles  per  hour,  the  indicated  horse  power  would  be  2,100, 
the  drawbar  horse  power  1,500,  and  the  back  pressure  horse 
power  slightly  above  200.  which  would  mean  that  either  greater 
speed  could  be  obtained  or,  if  this  were  not  required,  there 
would  be  a  greater  saving  in  fuel  consumption. 

The  chart  in  Fig.  6,  has  been  prepared  from  data  secured  in 
tests  of  a  Pacific  type  coal-burning  balanced  compound  pas-, 
senger  locomotive  with  cylinders  17j^  in.  x  29  in.  x  28  in.,  and 
shows  performance  over  heavy  mountain  grades  with  a  train  of 
11  cars,  or  644  tons.  The  back  pressure  on  this  engine  was 
exceptionally  high.  At  speeds  ranging  from  16  to  45  miles 
per  hour,  the  back  pressure  horse  power  was  175  and  1,000  re- 
spectively. At  a  speed  of  20  miles  per  hour  the  back  pressure 
horse  power  was  220,  the  drawbar  horse  power  1,080,  and  the 
indicated  horse  power  1,400,  or  the  back  pressure  horse  power 
was  20.5  per  cent,  of  the  drawbar  horse  power  and  15.9  per  cent, 
of  the  indicated  horse  power.  This  locomotive  attained  maxi- 
mum indicated  horse  power  at  a  speed  of  34  miles  per  hour.  At 
this  speed  the  back  pressure  horse  power  was  650,  the  drawbar 
horse  power  1,200  and  the  indicated  horse  power  1,580,  so  that 
the  back  pressure  horse  power  was  about  55  per  cent,  of  the 
drawbar  horse  power  and  about  41  per  cent,  of  the  indicated 
horse  power. 

It  will  be  seen  from  a  study  of  these  charts  that  the  back 
pressure  horse  power  and  drawbar  horse  power  curves  cross 
at  a  speed  of  45  miles  per  hour  and  at  a  horse  power  of  about 
1,000.  Assuming  an  average  of  4  lbs.  back  pressure,  the  back 
pressure  horse  power  curve  has  been  plotted  as  a  dotted  line. 
The  increased  mean  effective  pressure,  drawbar  horse  power 
and  indicated  horse  power  resulting  from  the  reduction  in  back 
pressure  are  also  shown  by  dotted  lines.  The  increase  in  mean 
effective  pressure,  due  to  decrease  in  back  pressure,  is  10  lbs. 
at  20  miles  per  hour  and  23  lbs.  at  45  miles  per  hour.     At  the 
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Fig.   6 — Chart  of  Performance  of  Pacific  Type   Locomotive. 

maximum  indicated  horse  power,  the  possible  increase  in  indi- 
cated horse  power  and  drawbar  horse  power  would  be  about 
800.  ■...:■■:  ::i':.'-i^:^::-[--, :',-:;  : 

This  locomotive  is  of  very  recent  build  and  its  design  is  con- 
sistent with  most  modern  practice  for  mountain  passenger 
service.  While  it  is  giving  satisfactory  service,  the  great  sav- 
ings to  be  made  in  fuel  consumption  or  the  possible  increase  in 
speed  by  reduction  in  back  pressure  are  readily  apparent.  With 
so  high  a  back  pressure  it  would  be  impossible  for  this  engine 
to  be  efficient  at  any  high  rate  of  speed;  in  fact,  it  would  be 
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impossible  for  the  engine  to  maintain  a  high  rate  of  speed  with 
any  considerable  weight  of  train.  At  the  speed  of  45  miles  per 
hour,  where  it  should  show  its  highest  efficiency,  it  must  give 
up  an  equal  amount  of  power,  to  produce  the  required  draft, 
as  is  delivered  at  the  drawbar.  ;;;.•.-;>•  -X^."    :^^ 

The  calculation  of  the  theoretical  horse  power  required  to 
draw  the  gases  through  the  flues  and  front  end  of  a  locomotive 
is  comparatively  simple.  The  method  employed  in  arriving  at 
the  data  herein  presented  was  as  follows:     ,   ,:  .;:-,-. 

PAV     ....    .        .-  .....,:    .;>  ¥•  '■■\:"':--\  ''-'-^  '  ■ -V 


H.  P.   = 


this  excess  power  consumed  are  given  in  percentages  of  actual 
work  done.  :.  ':■::  /r.:. 

It  will  be  seen  that  the  efficiency  of  the  steam  jet,  as  a  means 
of  producing  draft  in  a  locomotive  boiler,  is  extremely  low 
from  a  power  standpoint.  The  efficiency,  based  upon  a  me- 
chanical standpoint,  i.  e.,  the  simplicity  and  reliability  of  this 
form  of  apparatus,  is  not  included  in  this  statement.  It  will  be 
seen  from  a  study  of  the  above  figures  that  the  loss  in  horse 

Table  5. — Relation  Between  Power  Necessary  to  Draw  Gases  Through 
Flues  and  Power  E.xpended  in  Locomotives  as  Drafted. 


33,000 
P   ^   Pressure  per  unit  of  area  against  which  the  gases  were  pulled.     -^ 
A  =  Total  area  of  the  tubes. 

V  =  Average    velocity    of    the    gases    in    feet    per    minute,    calculated   as 
';■■'.  ,^       follows:  \".    ;  .-^  .•  o  •'.■•.•.      V     ■■,    ■.::■■■:;   ,■.■■'■',::„■■'.":  ..V     ' -■•. 

■     ■'■'•■'■    CB     ^       ^-  ■%'-  i;-;  ■~,/■^^'  -  ,;'-  f .-  ^/■\-^---:'-':--.Z--^::'::^f-:-'-'^'  '■;;.■ 

~    60A     '        '■■■'•■     ■V^---      •■•■-'■•-■-■•■'■■;:'/-■'•;■;;.;  ^ 
C  =  Cubic  feet  of  air  necessary  per  pound  of  fuel.    .  >    -  .',,      ^ :        .    ■  : 
B   =   Pounds  of  fuel  burned  per  hour.  •  •  ■  .  .■.'■'    .:  .• 

A  =  Area  of  flues  in  square  feet.  :  ',\'-.-  ' '  ^''■■''  ]:.'\/''-.'  '■'■'Jl-    ''\-^'''-- 

F   =:   Factor  for  increase  in  volume  of  gases  due  to  increase  of  tempera- 
ture from  60  deg.   F.  to   700  deg.   F. ;   assuming  conditions  from 
60  deg.  F.  to  700  deg.  F.,  this  value  is  2.2. 
In   obtaining   the   values   of  C,   calculation    was  based   upon    the   analysis 
of    the    fuel    and    flue    gases    as    obtained    upon    tests    of    both    coal    and   oil 
burning  locomotives. 

The  weight  of  air  per  pound  of  fuel  burned  was  calculated  as  follows: ' 
N 

A  =  3.032 c.     ,      ■■•:■•..•■  ^  •■■.;■■•;.  v  ■■  ..>■'■::   ^.■>■.v. 

CO.  plus  CO  .•    -^     ■  ..■■r    ,  :  ' 

A   =  Weight  of  air  supplied  per  pound  of  fuel.'   •..    ■■,-■.■.   i;  ."'       f 
N,  CO,  COj  =   Percentage  by  volume  of  nitrogen,  carbon  monoxide,  and 

carbon  dioxide  in  the  flue  gases. 
C   ::=    Proportional   part   by   weight   of  carbon   in   the   fuel. 
Substituting  actual   figures   in   the  above  formulae,  after  reducing  to   unit 
of  volume,  gives  a  value  of  185  cu.  ft.  of  air  per  pound  of  coal  burned. 

Calculation  by  the  same  method  for  oil  burners  gives  a  value, 
in  round  numbers,  of  200  cu.  ft.  of  air  per  pound  of  fuel 
burned. 

The   following  specific   example   will   show   the   method:',     J 

■:■.■■;.•■:■■>■>,.',".•;••'■..;■'■        Engine  923 — Coal  Burner.        ■■' -y ■.:■■'■: :'    ■.;-"-■,' 
Run:   La  Junta  to  Trinidad.  ,v     ,;.^-.^^.■■\   ■'■}:'.  -'^'r  -■■■.^'■.' 

Average  fuel  per  hour  :=  4,415  lbs.  '  ■. .      '■■■\ '^'Y--:  ■■'-'. ^:  •':!:■'-  '■ 

Draft  in  front  end  =   5.8  in.  water.  -^  '-S^-'''':'':^  ^'■^] ■■■'  .-/•'■'■     ,■ 

Draft  in  front  of  tube  sheet  =  4.4  in.  water.      \,'*,     -^  •;•',.;',.■;'    '  .''    . 
Areas  of  flues  =  1,265  sq.  in.,  or  8.78  sq.  ft.  .■,:'^':    .,:.'■;•.;,.:!     ' 

185   X   4,415 

V  = =   1,552   X   2.2  =  3,415  ft.  per  minute.       .;/.■."' 

60   X   8.78 
The  power  required  to  draw  the  gases  through  the  flues  alone  will  be 
(4.4   X  0.0361)    X   1,265   X   3,415  ... 

H.  P.  = — =  20.8.     ■•',7    ;        ' .'i,  .-■'-■ 

33,000 

The  horse  power  required  to  draw  the  gases  through  the 
flues  under  the  diaphragm  and  through  the  netting  equals  27.43. 

The  actual  horse  power  utilized  producing  a  draft  in  any 
given  class  of  locomotive  is  taken  as  the  horse  power  due  to 
the  back  pressure  in  the  cylinders.  This  back  pressure  horse 
power  is  not  entirely  chargeable  to  the  production  of  draft 
because  of  the  impossibility  of  operating  non-condensing  en- 
gines without  at  least  3  or  4  lbs.  of  back  pressure.  A  greater 
part  of  the  power  thus  expended,  however,  is  used  in  producing 
draft   alone,  ^ ;;>■;■•;    •   ^;^.   ■:  j  \.r;'-;.^';.V;  ^:J/^\':-:''-V'^y""''\''"v-\'.':r 

The  relation  of  horse  power  required  for  producing  draft  to 
the  theoretical  horse  power  required  to  draw  gases  through  the 
flues  and  front  end  is  shown  in  Table  5.      ■,  '  '     ;    .T'.-  •■'.7r'.  '/ 

The  above  table  is  calculated  from  actual  data  secured  in 
road  tests  of  representative  locomotives  covering  both  freight 
and  passenger,  simple  and  compound,  and  coal  and  oil-burning 
engines.  The  figures  given  under  the  heading,  "Calculated 
horse  power  required  to  draw  the  exhaust  gases  through  the 
boiler,"  were  obtained  by  the  above  method.  The  horse  power 
of  the  steam  jet  for  the  various  speeds  in  miles  per  hour  was 
obtained  from  representative  engines  in  actual  service.  The 
difference  in  these  two  values  gives  the  excess  in  power  directly 
chargeable  to  the  exhaust  jet.    In  the  last  column  the  values  for 


.     -  ,  V.V  :,          Calculated  H.  P. 
_   ;         -,■•■'          required  to  draw 
Engine     .:'■".!.          exhaust  gases 
Number.,  .;••■■;  ';'  through  boiler. 

Back  pressure 
M.  P.  H.       H.  P. 

Excess  power. 
■  ■-             in  jet 

Per  cent,  of 
H.  P.     Required. 

923 28        ., 

Coal  burner 

■■p•.^-" -v  .:  ■  '"-wwrn-'-f-  -. 

132 
247 
362 
572 

471 

882 

1,294 

2,041 

917 ....;;          25  . 

Oil  burner 

WlM 

125 
275 
425 
575 

500 
1,100 
1,700 
2,300 

1700 ...^;.:      .  <i 

Oil  burner 

;P?#: 

225 
320 
415 
510 

346 
493 
639 
784 

1301 v:.           25.-       ' 

Oil  burner 

.  .ai- '.-■•■;;: Jit-:' 
30             500 
35               600 

275 
475 
575 

1,100 
1,900 
2.300 

power,  due  to  the  throttling  of  the  engine  exhaust,  is  some- 
what startling,  amounting  in  many  cases  to  several  hundred 
horse  power.  . 

If  other  means  could  be  provided  to  draw  the  necessary  vol- 
ume of  gases  through  the  boiler  for  the  same  rate  of  combus-" 
tion  possible  with  a  steam  jet,  at  an  expenditure  of  power 
somewhere  near  the  calculated  power  required  to  draw  the  gases 
through  the  boiler,  a  tremendous  saving  in  power  would  be  ac- 
complished. The  power  thus  saved  could  be  utilized  in  useful 
work,  either  as  increase  in  speed  or  as  a  direct  saving  in  fuel 
consumption. 

The  argument  is  often  advanced  that  it  is  not  economical  to 
run  locomotives  at  high  speeds  on  account  of  the  great  back 
pressure  and  the  loss  in  efficiency.  This  is  a  very  pertinent 
argument  in  view  of  the  facts.  In  service  it  is  shown  con- 
clusively that  the  maximum  power  is  obtained  at  speeds  less 
than  those  desired  for  present  time  schedules.  With  increase 
in  speed  there  is  a  proportional  loss  in  horse  power  due  to  back 
pressure.  The  result  is  that  at  some  speed  a  locomotive  will 
have  its  highest  efficiency  and  that  speed  is  generally  lower 
than  the  speed  at  which  the  locomotive  is  required  to  do  maxi- 
mum duty. 

Discussion. — .\s  a  verbal  appendix  to  his  paper,  Mr.  MacFar-' 
land  explained  an  apparatus  with  which  he  is  now  experimenting 
for  mechanically  furnishing  draft  on  locomotives.     This  requires 
the  use  in  the  front  end,  of  a  fan  operated  by  steam  engine  or 
turbine.     This  arrangement  had   been   successful   in  burning  the 
maximum  amount  of  coal   required  on  some  heavy  locomotives 
and   it  had  also   been   used   successfully   on   an   oil  burner.     He 
found  that  about  27  horsepower  was  required  to  operate  the  fan 
for  maximum  coal  consumption  on   non-articulated   locomotives. 
It  was  estimated  that  50  horsepower  would  be  required  on  Mal-> 
lets.     In  pointing  out  the  importance  of  reducing  the  back  pres-' 
sure  horsepower,   Mr.   MacFarland  stated  that  it  is  not  at  all 
uncommon  to  have  a  locomotive  which  could  pull  nine  cars  success- 
fully, but  in  case  ten  cars  were  used  on  the  train,  a  second  loco- 
motive was  necessary  and  both  would  then  operate  inefficiently.- 

W.  E.  Symons  strongly  endorsed  Mr.  MacFarland's  paper,  but ; 
stated  that  in  his  opinion  other  features  should  also  be  included. 
Some  of  these  were  of  equal  or  greater  influence  on  the  final 
economy  of  the  locomotive.  In  connection  with  back  pressure, 
caused  by  restricted  steam  passages  or  inefficient  valve  gears,  no- 
change  in  the  front  end  arrangement  could  correct  the  difficulty... 
Frequently  the  nozzle  is  reduced  on  account  of  conditions  which 
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are  present  <inly  near  the  end  of  the  trip,  or  a  very  small  propor- 
tion of  the  time  that  the  locomotive  is  in  operation.  In  studying 
the  sul)ject   sonic  years  ago  on   the   Santa   I'c   he  designed   and 

■  applied  a  vaiial)!^  exhaust  nozzle.     It  gave  splendid  results  when 

.  it  was  in  operation  hut  was  so  frequently  out  of  order  that  it 
was  eventually  discarded.  He  mentioned  also  a  design  f)f  vari- 
ahle  nozzle  which  was  interconnected  with  the  reversing  gear, 
but  did  not  state  what  the  final  results  had  heen  with  its  use.  In 
1899  some  tests  on  a  southern  railway  had  shown  decided  eco- 
nomies from  the  use  of  a  variable  nozzle.  Mr.  Symons  remarked 
that  fre(|uently.  in  their  efforts  to  save  live  or  ten  cents,  n'otive 
power  officers  wore  stumbling  over  ten-dollar  bills  and  thnt  the 
whole  subject  <>f  steam  economy  was  deserving  of  consideraI)!y 
more  study  than  it  is  being  generally  given.    The  proper  design  of 

:  a  variable  exhaust  nozzle  at  a  very  minor  outlay  might  give  as 
great  an  increase  in  efficiency  as  a  superheater.  He  suggested 
that,  in  the  future,  i)apers  like  the  one  presented  by  Mr.  Mac- 
Farland  should  include  more  details.  In  this  case,  for  instance, 
he  would  like  to  know  the  t\pe  of  boiler  in  each  test.  Tests  had 
shown  that  an  ordinary  boiler  cm  a  Mallet  re(|uired  7  lbs.  back 
pressure  to  properly  draft  it  while  a  boiler  which  included  a  feed 
water  heater  on  a  similar  size  locomotive  required  11  lbs.  back 
pressure. 

\'\  O.  Bunnell  (Rock  Island)  asked  for  information  in  connec- 
tion with  the  front  end  arrangement  of  an  oil  burner  as  com- 
pared with  coal-burning  locomotives,  stating  that  the  nozzle  was 
frequently  smaller  on  the  oil  burner.  Some  tests  he  had  made 
showed  the  temperature  at  the  stack  to  be  200  deg.  higher  with 
oil  than  with  coal  fuel. 

Rol)ert  Quayle  (  Chicago  &  Xorth  Western")  was  not  in  favor 
of  the  variable  exhaust  nozzle  because  of  the  difficulty  in  getting 
the  enginemen  ti>  properly  use  it,  and  also  on  account  of  the 
fre(|uency  with  wliich  it  got  out  of  order.  He  regretted  that  no 
information  was  given  in  the  paper  as  to  the  openings  in  the 
ashpans  which  might  vary  considerably  on  different  locomotives 
and  be  partially  responsible  for  the  back  pressure  shown. 

R.  Emerson  pointed  out  the  spasmodic  method  of  locomotive 
improvement    in   this    country,   and,    in    contrast,    stated   that    in 

'England  it  took  three  years  to  build  a  new  class  of  locomotive 
One  year  was  dev.ited  to  making  the  design,  the  second  to  the 
tests  of  two  sample  locomotives,  and  the  third  to  the  building 
of  the  order  which  would  be  duplicates  of  the  test  locomotives 
as  finally  decided  upon.  He  believed  independent  valve  gears  are 
a  necessity  on  the  four-cylinder  balanced  compound  locomotives. 
Mr.  Macb'arland,  in  closing  his  paper,  stated  that  the  tempera- 
ture in  tile  frcuit  end  of  oil  burners  varied  directly  with  the 
amount  of  soot  on  the  dues.  He  had  seen  instances  where  the 
temperature  in  the  fmnt  end  was  reduced  250  deg.  in  two  min- 
utes by  sanding  the  Hues.  Each  reduction  of  25  deg.  gives  one 
per  cent,  increase  in  boiler  efficiency.  He  olijected  to  the  use  of 
variable  exhaust  mzzles  because  of  the  difficulty  in  getting  the 
engineers   to   properly   operate   them. 

INSl'IiCTIO.N-    OF    HEL    FROM    THE    STANDI'OI  NT    OF    THF.    PRODUCER    .\ND 

,■;';:."    :;  ;    ..-,  ^i^-' '  •:  "^' .    the  constmer.  .  . .        ;•       '.  ."     :'-.■  ... 

J.  E.  Hitt  presented  the  standpoint  of  the  producer  and 
strongly  advised  more  rigid  and  careful  inspection  of  railway 
fuel  at  the  mines.  He  said  it  was  hard  to  take  seriously  com- 
plaints received  at  long  intervals  from  railways,  which  did  not 
maintain  inspectors,  as  they  generally  seemed  so  disinterested 
in  the  subject.  He  suggested  that  a  coal  miner  be  selected  from 
each  mine  producing  railway  coal  to  act  as  an  inspector.  This 
man  could  represent  all  the  railway  companies  purchasing  from 
that  mine. 

The  standpoint  of  the  consumer  was  presented  by  Glen  War- 
ner, fuel  inspector,  C.  H.  &  D.  He  also  recommended  more 
careful  inspection  and  outlined  the  formation  of  an  efficient  fuel 
department  .so  far  as  the  inspector's  duties  were  concerned.  He 
stated  that  after  acquainting  himself  with  the  traffic  movement 
between  the  mines  and  the  final  destination,  the  inspector's  place 


should  be  on  the  road  and  that  only  an  occasional  visit  to  the 
tnines  was  necessary.  The  greatest  difficulty  with  poor  coal 
comes  through  carelessness  but  he  did  not  advise  the  use  of  a 
penalty  system.  Frequently  the  inspector  should  supervise  the 
weighing  of  all  cars  and  check  up  the  way-bills. 

Discussion. — More  systematic,  thorough  and  intelligent  inspec- 
tion was  generally  favored  by  both  the  coal  operators  and  rail- 
ways. While  some  of  the  recommendations  of  the  authors  did 
not  meet  with  general  approval,  an  improvement  in  the  methods 
of   inspection    appeared   to   be   strongly    favored. 

C.  Scovell  (Central  Coal  &  Coke  Co.)  strongly  favored  the 
presence  of  the  railway  inspectors,  stating  that  they  were  the 
operators'  greatest  protection.  When  there  is  a  man  present 
who  has  a  knowledge  of  coal,  the  coal  companies  are  relieved  of 
many  troubles  in  connection  with  straightening  out  complaints 
based  on  the  reports  of  enginehouse  foremen,  coal  chute  men, 
etc.,  who  generally  are  not  very  expert  in  judging  coal.  He  ad- 
mitted that  the  miners  frequently  get  careless  and  the  presence 
of  an  inspector  tends  to  keep  them  watchful.  As  a  further 
argument,  he  related  instances  where  coal  had  been  sent  to  a 
road  which  finally  cost  it  more  per  car  than  the  salary  of  an 
inspector  for  six  months. 

A  new  .s\stem  of  inspection  that  is  giving  satisfaction  was 
described  by  T.  I'awcett  (C.  P.  R.).  .Ml  coal  is  purchased  on 
a  specitication  based  largely  on  the  ash  content.  This  is  varied 
for  the  different  mines,  and  the  price  paid  is  adjusted  on  this 
basis.  There  are  two  men  at  each  mine,  a  sampler  and  an  in- 
spector. The  sampler  collects  a  100  lb.  sample  from  the  chute 
as  the  coal  is  running  in  the  car  and  the  inspector  separates  this 
in  the  usual  way  and  tests  for  the  ash  content.  Twenty  tests 
per  day  can  be  easily  made  and  the  cars  are  nevci'  delayed  if 
the  coal  comes  up  to  specifications,     v,,   ^.:'.:'--  ■•.■*■■■;  .'■   :.;.'■.  '■■'■■' 

;'  V'      .      ^•>  STANDARD   COAL   ANALYSIS.     ••,:•-  'v;.    ':;    :     " 

J.  S.  Sheafe  (111.  Cent.),  as  chairman  of  the  committee  on  this 
subject,  read  a  report  in  which  the  methods  recommended  by 
the  -American  Chemical  Society  were  stated  to  be  the  most  suit- 
able. If  the  association  did  not  wish  to  adopt  any  standard  at 
this  time,  the  committee  urged  that  the  method  actually  used  in 
any  case,  be  specified.  Some  form  of  Baume  calorimeter  was 
recommended.  The  committee  was  continued  and  asked  to  keep 
in  touch  with  the  other  societies  interested,  making  all  efforts  to  , 
secure  a   universal   standard  analysis. -,...:, -^    .  ..,.j,:    ,..       ,.  s, 

,..;.;.,,..        .        .-,         OTHER  BUSINESS.      ''     /:' '•' \  ,.■   ■  ; 

It  was  voted  that  standing  committees  be  appointed  for  the 
consideration  of  subjects  of  particular  interest  and  importance 
to  the  members.  It  was  suggested  that  these  be  fairly  large  and 
that  the  membership  be  changed  in  part  at  each  meeting. 

Standing  committees  on  the  following  subjects  were  approved: 
I'iring  practice ;  fuel  stations ;  distribution  of  information ;  con- 
stitution and  by-laws.    7:  .. 

Dr.  W.  F.  M.  Goss,  dean  and  director  of  the  College  of  Engi- 
neering, University  of  Illinois,  was  unanimously  elected  an 
honorary  member  of  the  association.  ...■•,..■.     ■     .;'; 

The  following  officers  were  elected  for  the  ensuing  year :  Presi- 
dent, H.  T.  Bentley,  assistant  superintendent  motive  power,  C.  & 
X.  W. ;  first  vice-president,  R.  Collett,  superintendent  locomotive 
fuel  service,  St.  L.  &  S.  F. ;  second  vice-president,  D.  B.  Sebas- 
tian, fuel  agent,  C.  R.  I.  &  P.  Executive  committee,  two  years, 
D.  C.  Buell,  J.  G.  Crawford  and  R.  Hibbit;  one  year,  R.  Emer- 
son, W.  H.  .Averell,  and  W.  C.  Cox.  Chicago  was  practically  the 
unanimous  choice  as  the  location  of  the  next  convention. 


Wireless  Telegraph  for  .Aeroplanes. — According  to  a  press 
tlespatch  from  London,  April  10,  experiments  made  by  the 
British  army  officers,  in  conjunction  with  the  Marconi  Wireless 
Telegraph  Company,  have  resulted  in  sending  messages  both  to 
and  from  an  aeroplane  flying  in  the  air,  at  points  several  miles 
from  the  station  on  the  ground.      .•.'»,'..     ':..•';    ■;.■,.;".  ■:'"■'.. 


s.  ,  ■.■. 
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PAINT    BRUSH    STORAGE 


BY  H.  M.   BAXTER.* 

Proper  storage  for  brush  stock  is  a  problem  always  before 
the  master  painter,  and  it  is  none  the  less  his  problem  when 
a  storekeeper  has  general  charge  of  the  brushes.  \\  here  proper 
storage  conditions  are  not  provided,  their  lack  is  brought  to 
mind  most  forcibly  and  disagreeably,  through  the  falling  apart 
of  the  brushes,  due  either  to  the  extremes  of  heat,  dryness  or 
dampness.  If  stored  in  too  damp  quarters,  they  will  suffer  just 
as  much  as  though  kept  too  near  a  steam  pipe  or  in  exceedingly 
dry  air.  This  is  due  partly  to  the  peculiar  formation  of  the 
bristle  itself,  such  hair  being  more  or  less  porous — a  succession 
of  tiny  cells,  each  overlapping  the  other — which  give  the  bristle 
its  strength  and  elasticity.  In  very  damp  air.  these  cells  absorb 
the  moisture,  making  the  bristle  flobby  and  untit  for  use  in  oils, 
turpentine  or  spirits.  This  characteristic  also  renders  it  sus- 
ceptible of  a  certain  deception  in  weight,  for  a  difference  of  10 
])er  cent,  is  not  impossible  between  very  dry  stock  and  that  which 
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the  brush  in  its  proper  wrapping  and  allow  to  lay  over  night, 
when  it  will  be  sound  as  ever  and  ready  for  use. 

The  accompanying  illustration  shows  a  "humidor"  or  a  system 
of  storing  brushes,  which  with  slight  variations  has  been  in- 
stalled and  thoroughly  tested  by  several  large  railway  systems 
and  found  to  be  satisfactory  and  convenient  in  all  details  neces- 
sary for  the  preservation  of  brushes  during  storage.  Xo  gen- 
eral dimensions  are  given,  and  all  drawings,  notes  and  data  have 
been  carefully  worked  out  to  expedite  construction  for  any 
given  size.  The  number  of  shelves,  sizes  of  compartments  and 
over-all  measurements  mu»t  necessarily  be  based  on  available 
space,  as  well  as  quantity  of  stock  to  be  cared  for.  Owing  to 
its  natural  moisture-withstanding  qualities.  Cyprus  is  undoubtedly 
the  best  wood  to  use  in  building  a  humidor,  with  sycamore  and 
poplar  as  substitutes,  though  any  sound  wood  will  answer  the 
purpose.  I*"rom  the  viewpoint  of  economy  alone,  as  well  as 
promptness  in  obtaining  material  and  effecting  any  later  addi- 
tions or  repairs,  it  is  best  to  use  only  standard  sizes  and,  sup- 
plies. All  shelves  and  all  the  inside  partitions  (those  between 
compartments)  are  cut  away  in  the  center  and  grooved  (see  the 
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A   Humidor  or  Closet  for  Storing    Paint   Brushes. 


has    been    stored    in    damp    places.      The    specifications    for    the 
weight  should  take  this  into  consideration. 

Further,  the  method  of  putting  together  the  round  and  oval 
paint  and  varnish  brushes  is  such  as  to  cause  serious  trouble 
if  they  are  kept  in  too  dry  air.  They  are  made  by  driving  a 
wedge-shaped  handle  through  the  center  of  the  bristles,  in  such 
a  manner  as  to  bind  them  tightly  against  the  ferrule,  or  en- 
circling band  of  metal.  While  cement  is  used  in  the  bound  end 
of  the  bristle,  the  real  holding  power  is  in  the  tightly  driven, 
wedge-shaped  wooden  handle,  and  any  contraction  of  this  han- 
dle, whether  caused  by  dryness  or  other  reasons,  will  eventually 
allow  the  l)rush  to  fall  apart.  In  cases  where  the  handles  of  such 
brushes  have  become  loose,  the  remedy  is  simple  and  effective. 
Part  the  l)ristle  in  the  center  and  pour  half  a  teaspoonful  of 
water  (less  if  a  small  brush  and  a  little  more  if  very  large) 
directly  on  the  end  of  the  wooden  handle.  Then  allow  the  brush 
to  season,  with  the  bristle  end  up.  for  an  hour  or  so;   replace 


*Kip  Crusit  Company,  New  York. 


sections  AA,  BB,  CC  and  the  shelf  in  the  drawing)  so  as  to 
allow  for  the  insertion  of  heavy  wire  netting.  A  4-in.  venti- 
lating space  runs  along  the  top  and  is  covered  with  perforated 
tin.  .  (■:■■,'■;■  A  '■;■•";  i.  t  r'^-;'^.-'-^  ^'■■''■r.:// y  ■■■::,'  i '  ''■'' 
Under  each  section  is  a  space  for  a  galvanized  iron  pan.  which 
is  to  be  kept  tilled  with  water,  and  should  be  equipped  with  a 
ring  for  use  when  removing  the  pans  to  change  the  water.  These 
spaces  are  fronted  with  loosely  fitted  hanging  doors,  with  a 
f|j-in.  opening  around  the  sides  and  bottom.  With  these  air- 
supplying  provisions,  the  ventilation  is  practically  perfect,  allow- 
ing a  free  circulation  of  air  and  preventing  any  accumulation 
of  moisture.  The  doors  may  be  paneled  as  shown  in  the  draw- 
ings, or  made  to  conform  with  the  rest  of  the  building,  as  de- 
sired, and  may  be  provided  with  locks,  if  necessary,  or  simply 
fitted  with  springs  to  keep  the  doors  always  closed.  A  con- 
venient addition  for  the  storekeeper  is  a  compartment  built  at 
one  end  having  a  solid  top,  shelves  and  partitions  (no  iron 
netting  or  perforated  tin)    and  containing  no  water  pan.  so  as 
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to  permit  the  storage  of  wire  brushes,  which  require  absolute 
dryness,  on  account  of  rust.  The  supply  of  chamois  skins,  putty 
and  scraping  knives,  sponges,  feather  dusters  and  the  many  other 
articles  that  always  go  with  such  stock,  can  also  be  stored  in 
this  compartment. 

To  aid  the  wood  in  resisting  decay,  and  also  to  help  the  ven- 
tilation, the  entire  inside  of  the  complete  humidor  should  be 
giving  a  priming  coat  of  ^  linseed  oil  and  54  dryer,  followed, 
when  thoroughly  dry,  by  one  coat  of  varnish.  The  exterior, 
of  course,  may  be  painted  or  finished  in  any  way  desired. 

Moths  eat  only  the  extreme  end  of  the  bristle,  known  as  the 
"flog  end."  as  that  is  the  softest  portion,  and  as  it  is  also  the 
only  part  which  spreads  and  smooths  the  paint  and  varnish,  its 
removal  naturally  ruins  the  brush.  To  keep  out  the  moths,  it 
is  wise  to  sprinkle  a  pinch  of  moth  flake,  or  insert  a  strip  of 
tar  paper,  in  each  box  of  brushes,  before  placing  them  in  stor- 
age. However,  moth  flake  should  never  be  placed  in  boxes  con- 
taining brushes  which  are  set  in  pitch,  as  the  action  of  the  flake 
tends  to  soften  the  pitch  and  thereby  allow  the  "knots"'  of 
bristle  to  fall  out.  Many  floor  brushes  and  counter  dusters 
which  have  fallen  apart  are  damaged  by  having  come  in  con- 
tact with  moth  flake.  Any  oily  or  greasy  substance  produces  the 
same  effect  on  pitch,  and  in  all  cases  where  a  brush  is  to  be  used 
in  or  around  oil  or  grease,  it  should  be  made  wire  drawn,  in- 
stead of  set  in  pitch. 


SPIRAL    STAYBOLT 


The  staybolt  shown  in  the  accompanying  illustration  is  designed 
to  withstand  the  ever  changing  stresses  it  may  receive  in  the  fire- 
box of  a  locomotive  boiler  with  a  reduced  possibility  of  fracture. 
In  such  service  staybolts  are  subject  to  considerable  repeated 
stresses,  w'hich  materially  affect  the  strength  of  the  outside  fibers 
of  the  bolts.     With  the   staybolt  in  question   this   deteriorating 


is  as  shown  at  B ;  while  it  is  still  hot,  it  is  passed  through  a  set 
of  closing  rolls  which  bring  it  back  to  its  original  shape,  com- 
pletely closing  the  longitudinal  incisions  made  by  the  splitting 
dies  and  finishing  the  bar  as  shown  at  C.  The  rod  is  twisted  one 
revolution  in  12  in.  As  the  whole  process  is  conducted  at  a  heat 
considerably  below  the  welding  temperature,  it  will  be  seen  that, 
whereas  the  bar  has  the  appearance  of  an  ordinary  bar  of  stay- 
bolt  iron — the  faint  lines  of  the  incisions  will  be  barely  percepti- 
ble— yet  as  a  matter  of  fact,  in  so  far  as  stress  considerations  are 
concerned,  it  is  composed  of  seven  distinct  members,  similar  to 
a  wire  rope,  each  having  its  own  separate  neutral  axis.  This 
operation  does  not  detract  from  its  ability  to  resist  longitudinal 
elongation  and  experiments  have  shown  in  the  majority  of  cases 
tliat  the  direct  tensile  resistance  of  the  material  is  actually  im- 
proved by  this  treatment.  The  splitting  dies  referred  to  do  not 
extend  the  incisions  beyond  one-third  the  diameter  of  the  bar. 

Tests  have  shown  that  a  piece  of  staybolt  iron  in  its  original 
form  broke  after  15,560  revolutions  on  a  repeated  stress  testing 
machine,  while  the  same  material  constructed  as  described  failed 
at  114,120  revolutions.  Both  test  pieces  were  8  in.  long  and  had 
a  load  of  4,000  lbs.  which  gave  7,018  lbs.  per  sq.  in.  fibre  stress  at 
the  root  of  the  thread.  The  eccentricity  of  vibration  was  3/16  in. 
and  the  machine  was  run  at  84  r.  p.  m.  This  staybolt  is  made  by 
the  Patterson-Allen  Engineering  Company',  New  York. 


TIRE  TRANSFER  CART 


At  the  Clinton,  Iowa,  shops  of  the  Chicago  &  North  Western 
a  three-wheel  car  has  been  designed  for  transferring  driving- 
wheel  tires  with  much  greater  safety  and  convenience  than  the 
customary  method  of  placing  them  on  a  truck  or  rolling  them 
by  hand,  especially  in  cases  where  the  tires  are  stored  in  an  up- 
right position.     The  construction  of  the  cart  is  clearly  shown  in 


Cart  for  Transporting    Driving   Wheel   Tires. 
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•'.'•,.  Spiral   Staybolt  for   Locomotive   Boilers. 

effect    is    considerably    reduced    on    account   of   the   slots    which 
greatly  increase  the  flexibility  of  the  bolt. 

The  process  of  manufacture  is  as  follows :  The  bar  is  heated 
and  drawn  through  a  specially  constructed  die  in  which  are  in- 
serted six  rotary  splitting  cutters,  so  arranged  as  not  to  actually 
cut  the  metal  but  merely  displace  the  fibres  as  the  bar  is  drawn 
through  the  die.     When  the  bar  leaves  the  die  its  cross  section 


the  illustration.  The  brace  between  the  two  large  wheels  is  in 
the  shape  of  a  hook,  which  can  be  released  when  the  tires  are 
being  rolled  into  place.  The  long  handle  hinged  at  the  top  has  a 
short  lever  arm  extending  from  its  upper  end  with  a  hook  from 
which  the  tire  is  suspended  by  a  suitable  length  of  chain.  The 
handle  is  raised  up  and  the  chain  looped  around  the  tire  with  as 
little  looseness  as  possible,  so  that  when  the  handle  is  drawn 
down  and  latched  the  tire  is  lifted  and  supported  clear  of  the 
ground.  This  cart  has  also  been  found  convenient  for  handling 
front  end  rings.  It  was  designed  by  H.  Harrison,  machinist  at 
the  Clinton  shops.  .^-•^.  ■,;-.'   "\    "'  ■•■^'';'•■^  '■^>' ''"■.",; 


Can.idi.an  Coal. — It  has  been  estimated  that  there  are  about 
30.000  square  miles  of  coal  lands  in  the  Dominion  of  Canada 
which  contain    about  172,000,000,000  tons  of  coal. 
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Railway  Storekeepers'  AssociATO 

■^  ,:-;;:;:.    Nitith  Annual  Meeting.    Abstracts  of  Reports  and   Discus-    i.     ;>  -;::;'';  ' 
y ;  '  vvi  f    • ;     sions    of    Special    Interest  to    the    Mechanical    Department.        'l'^.-v/^vv 


The  ninth  annual  convention  of  the  Railway  Storekeepers' 
Association  was  held  at  the  Hotel  Statler,  Buffalo,  N.  Y.,  May 
20-22.  After  an  address  of  welcome  by  the  mayor  of  Buffalo 
and  remarks  by  J.  A.  Waterman,  the  past  president,  and  by 
E.  Chamberlain,  of  the  New  York  Central  Lines;  W.  F.  Jones, 
general  storekeeper  of  the  New  York  Central  &  Hudson  River, 
the  president  of  the  association,  made  an  address.  Special  men- 
tion was  made  of  the  work  of  the  committees,  and  particularly 
of  the  tinware  committee,  which  had  been  in  conference  with 
similar  committees  of  the  Master  Mechanics'  and  Master  Car 
Builders'  Associations  for  the  purpose  of  standardizing  tin- 
ware. It  is  believed  that  the  action  of  this  committee,  if  accepted, 
will  result  in  the  adoption  of  standards  that  will  be  of  great 
benefit  both  to  the  railways  and  to  the  manufacturers.  In  fact, 
some  roads  are  waiting  for  this  report  before  ordering  large 
amounts  of  tinware.,  i  >  .-■    .  ,;  ^  •:  t>:"  •  vi.  >  v  .  v'vv.  .v:T:.'^ 

The  membership  of  the  association  has  been  increased,  the 
total  number,  according  to  the  secretary's  report,  being  625. 
There   were  210  members  present  at  the  convention.     ;^  .!  .   . 

'■•-■'■'       •••.•"■  RECLAIMING    SCRAP    M.\TERIAL.     ,''~   '\y'''''''"y?"-   - '■ 

The  subject  of  railway  salvage,  or  reclaiming  scrap  and  the 
question  of  apprentices  in  the  store  department,  were  consid- 
ered by  the  committee  on  recommended  practices;  H.  C.  Pearce, 
Southern  Pacific,  chairman.  The  latter  subject  was  considered 
sufficiently  covered  in  the  paper  presented  by  J.  A.  Waterman, 
of  the  Chicago.  BurHngton  &  Quincy,  at  the  fifth  annual  con- 
vention. The  former  subject,  however,  was  presented  in  detail 
and  the  substance  of  the  report  is  as  follows : 

A  separate  salvage  department  was  advocated,  which  should 
come  under  the  direct  control  of  the  supply  department.  This 
new  department  should  gather  all  obsolete  and  scrap  material 
and  arrange  for  its  reclaiming  or  selling.  It  should  be  run  ac- 
cording to  a  definite  and  well-planned  system,  so  as  to  prevent 
any  unnecessary  handling.  It  was  estimated  that  10  per  cent, 
of  the  total  cost  of  the  material  could  be  saved.  Three  in- 
spections should  be  made  of  the  material  before  it  was  scrapped ; 
the  first  by  the  workmen  overhauling  the  equipment  for  repairs ; 
the  second  by  sufficiently  trained  men  at  the  scrap  piles,  and 
the  third  as  it  is  being  loaded  on  the  cars  for  shipment.  It 
was  claimed  that  considerable  money  is  lost  in  rails  and  ties 
which  could  oftentimes  be  reclaimed  by  shortening  the  rails 
and  by  using  the  ties  for  secondary  track  and  fence  posts. 

In  addition  to  the  report  of  the  committee,  E.  J.  McVeigh, 
Grand  Trunk,  who  was  also  a  member  of  the  committee,  read  a 
paper  on  the  subject,  of  which  an  abstract  follows: 

Today,  and  in  the  past,  we  have  spent  money  each  year  on 
our  scrap,  and  no  matter  how  much,  or  how  little,  we  spent,  we 
considered  it  well  spent.  That  is,  it  brought  us  a  good  return. 
What  we  want  to  consider  is,  should  not  we  spend  a  little  more 
and  secure  a  much  larger  proportionate  return.  '  "  ' 

We  lose  and  waste  through  handling  of  oil  in  wooden  barrels ; 
by  leaving  perfectly  good  fittings  on  pipe  sent  to  the  scrap  pile; 
loss  of  coal  picks,  oil  cup  covers,  and  many  other  thmgs 
dropped  from  engines  and  cars,  picked  up  by  section  men,  and 
held  by  them  instead  of  being  sent  in.  The  manufacturing  in 
our  own  shops  of  many  items  of  material  that  could  be  bought 
cheaper  in  the  trade.  The  loss  of  air  and  steam  heat  hose  and 
couplings  through  ignorance  and  carelessness.  Putting  into  the 
scrap  pile  second  hand  material  that  might  be  used  in  place 
of  new.  The  holding,  by  departments,  of  surplus  material  that 
should  be  sent  in  for  redistribution.     The  putting  into  the  scrap 


pile  of  new  material  because  we  have  no  proper  place  for  it. 
Stealing  of  brass  scrap  (there  is  generally  more  of  this  going 
on  than  we  think).  Throwing  away  barrel  hoops,  and  very  light 
steel  metal.  The  abuse  of  oil  cans,  and  other  tinware  by  those 
using  them.  Keeping  on  hand  material  that  has  been  purchased 
for  a  specific  purpose,  but  owing  to  change  of  plans  is  not  used 
for  that  purpose.  Waste  of  stationery  by  clerks,  and  multiplicity 
of  forms,  letter  heads,  printed  envelopes,  etc.  The  purchase  of 
cheap  (first  cost)  material  and  use  made  of  it.  Improper  use 
of  fog  signals  and  fuses  by  trainmen  and  others.  Improper  care 
of  classification  lamps,  and  train  markers.  The  carrjing  in  vans 
of  excessive  quantities  of  material.  Destruction  of  wire  cable 
owing  to  improper  care  and  lubrication,  and  the  attempt  to  use 
cables  in  places  they  are  not  designed  for.  Waste  of  cleaning 
soap,  owing  to  its  being  too  green,  not  cured  properly. 
';■  These  are  a  few  of  the  items  that  occur  to  me  off  hand,  and 
I  have  no  doubt  many  more  will  come  up  in  the  minds  of  all 
good  live  storekeepers. 

Fifty  per  cent,  of  all  our  loss  and  waste  is  the  result  of  lack 
of  education ;  the  balance  is  due  to  pure  "cussedness."  This 
lack  of  education  is  not  confined  to  any  class  or  department. 
That  we  have,  in  many  cases,  insufficient  storage  facilities  is 
due  to  lack  of  education  on  the  part  of  our  higher  officers.  They 
have  not  been  educated  to  see  the  necessity  for  them.  The 
abuse  of  oil  cans  and  tinware,  is  due  to  pure  cussedness  on  the 
part  of  those  using  them.  The  holding  of  valuable  material  by 
employees  is  due  to  lack  of  education  or  proper  instructions. 
The  loss  of  air  and  steam  heat  hose  and  couplings  is  a  com- 
bination of  the  two  evils  mentioned. 

You  may  note  the  item  ''new  material  put  in  the  scrap  pile 
because  we  have  no  other  place  to  put  it."  By  this  is  meant 
the  short  ends  of  iron  bars,  pieces  of  pipe.  etc..  that  accumu- 
late around  our  iron  and  pipe  racks,  and  look  so  untidy,  finally 
being  put  into  the  scrap  some  day  when  we  have  a  good  clean-up, 
ahead  of  the  visit  of  the  big  fellows.  There  are  few  shop  fore- 
men, or  storekeepers,  who  have  not  been  bothered  with  this. 
Then  there  is  the  good  second  hand  material  that  often  finds  its 
way  into  the  scrap,  just  because  there  is  no  regular  place  for 
it,  and  it  makes  the  place  so  untidy. 

If  we  will  examine  our  scrap  piles  at  different  shops,  and  ob- 
serve what  is  put  into  them,  and  the  men  who  put  it  there, 
we  will  realize  how  difficult,  how  impossible,  it  would  be  to 
properly  control  this  in  detail.  To  do  this  would  cost  us  more 
than  the  material  is  worth,  and  we  could  not  very  well  have 
proper  facilities  for  this  rescue  at  a  dozen  different  places,  so 
if  we  cannot  control  it  at  one  end,  or  in  the  middle,  we  must 
make  the  effort  at  the  other  end.  If  this  education  and  rescue 
work  is  to  be  done  we  must  have  some  one  to  do  it,  and  the 
facilities  for  doing  it.  And  my  idea  is  that  at  some  central 
point,  we  should  have  this  some  one.  and  these  facilities.  These  . 
would  consist  of  first,  a  man  thoroughly  familiar  with  railway 
material,  and  with  knowledge  of  his  road.  He  should  have 
plenty  of  room,  with  a  platform  and  sorting  bins  just  a  little  too 
large  for  his  work.  He  should  have  the  tools  necessary,  and  a 
few  pieces  of  machinery,  such  as  shears,  bolt  machines,  pipe 
machines,  rail  saws,  rail  benders,  etc.,  and  in  addition  a  storage 
building  sufficiently  large  to  hold  material  as  rescued,  or  manu- 
factured. 

To  such  a  place  would  be  sent  all  of  the  scrap,  second  hand 
and  surplus  material  on  the  system.  It  would  be  the  business 
of  the  man  in  charge,  with  the  assistance  of  other  men  of  the 
supply   department,   to   see   that   such   material   was   sent  there 
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promptly  in  carload  lots ;  and  here  the  real  salvage  work  would 
be  done.  This  would  consist  of  the  rescue  from  the  scrap  of  all 
bolts  that  are  worth  cutting  and  rethreading.  Also  all  short 
pieces  of  round  iron  that  can  be  made  into  bolts.  The  cut- 
ting up  of  larger  iron  for  the  same  purpose.  Re-tapping  of 
nuts  that  may  be  used  again,  cutting  off  the  good  ends  of  dam- 
aged pipe,  and  making  it  into  nipples.  The  saving  of  rails 
with  damaged  ends.  The  cutting  off  of  coupler  pockets.  The 
careful  testing  and  selecting  of  coupler  knuckles.  Cutting  up  of 
scrap  frogs  and  old  tanks  and  l)oilers  when  considered  advisable. 
The  straightening  and  trimming  of  bar  iron.  Removal  of  good 
fittings  from  scrap  pipe.  The  rescue  from  the  scrap  of  all  mate- 
rial that  may  l)e  used  without  change,  and  many  more  things 
that  will  be  noticed  as  the  work  proceeds. 

Then  there  would  be  the  final  sorting  of  the  actual  scrap  into 
the  classes  that  would  bring  the  best  price  in  the  market.  This 
would  be  no  small  man's  job.  as  the  man  doing  it  must  not  only 
know  railway  material  from  A  to  Z,  but  must  study  markets 
and  keep  in  touch  with  their  requirements,  and  while  not  doing 
the  actual  selling  he  must  arrange  his  material  to  be  sold  to  the 
best  advantage,  finally  this  work  should  be  done  under  the 
direction  of  the  supply  department.  There  is  one  item  that 
needs  special  attention,  and  that  is  the  air  and  steam  heat  hose 
and  couplings.  There  is  a  good  opportunity  to  effect  a  saving 
of  from  $10,000  to  $30,000  in  this  item.  Just  how  it  can  be 
done  I  know,  because  I  have  done  it.  and  would  be  glad  to  tell 
anyone  who  has  not  done  it. 

As  I  have  intimated  this  salvage  question  has  been  left  too 
much  in  the  hands  of  the  different  departments,  and  many  in- 
dividuals. What  is  everybody's  business  is  nobody's  business. 
Under  the  plan  proposed  this  would  be  changed.  The  salvage 
man  would  hunt  up  the  salvage,  and  see  that  it  came  in. 

Discussifltt. — The  discussion  of  this  subject  brought  out  the 
various  methods  and  systems  used  in  the  gathering  and  re- 
claiming of  scrap.  H.  E.  Rouse.  Chicago  Great  Western,  spoke 
on  the  advantage  of  using  the  scrap  classification  as  drawn  up 
by  this  association,  stating  that  his  road  received  on  an  average 
$1.38  more  per  ton  by  using  this  classification  than  by  selling 
the  scrap  unclassified  and  as  general  sera]).  The  increased  cost 
of  operating  this  system  was  more  than  paid  for  by  the  addi- 
tional material  reclaimed. 

The  question  of  local  or  general  scrap  docks  was  discussed 
quite  fully  and  the  consensus  of  opinion  seemed  to  ite  that  as 
much  reclaiming  as  possible  should  be  done  before  the  scrap 
is  sent  to  the  general  scrap  bins,  and  at  these  bins  the  scrap 
should  be  classified  and  carefully  inspected  for  any  usalile  mate- 
rial. Some  roads,  however,  send  all  their  general  scrap  to  the 
general  scrap  bins  and  have  it  sorted  and  reclaimed  there,  but 
it  was  contended  that  the  cost  of  hauling  this  usable  material 
back  and  forth  over  the  lines  would  be  more  than  the  money 
saved  by  the  use  of  second  hand  material.     "■-.-   ■■''•_  '    - 

J.  P.  Murphy,  Lake  Shore,  suggested  that  a  definite  set  of  plans 
be  drawn  up  for  handling  the  scrap  for  classification  and  re- 
clamation, and  suggested  that  all  material  should  be  painted  and 
made  to  look  as  nearly  as  possible  like  new,  for  it  had  been  his 
experience  that  such  material  would  find  much  better  usage  at 
the  hands  of  the  shop  men.  l-Viendly  competitions  should  also 
be  carried  on  between  different  departments,  to  see  which  returns 
the  least  usable  material. 

C.  A.  Roth,  of  the  Chicago.  Burlington  &  Quincy.  described 
the  method  used  on  that  road.  The  mechanical  department  co- 
operates with  the  supply  department  and  general  reclaiming  of 
the  scrap  is  done  at  the  shops  and  the  remainder  is  taken  to  the 
scrap  docks  at  Havelock.  Xeb.  At  this  point  a  regular  plant  is 
laid  out  in  a  systematic  manner,  magnets  being  used  for  loading 
and  unloading  the  scrap. 

W.  R.  Schoop,  of  the  Buffalo,  Rochester  &  Pittsburgh,  stated 
that  his  road  had  installed  reclaiming  rolls  with  which  large 
savings  are  expected  to  be  made.    The  scrap  docks  on  that  road 


are  arranged  in  the  form  of  a  circle,  with  the  distributing  bin 
in  the  center  and  classification  bins  radiating  from  that  point. 

In  connection  with  this  subject  a  query  was  sent  in  by  one 
of  the  members  asking  whether  the  saving  would  justify  using 
a  $50  or  $60  man  for  classifying  a  scrap  pile  of  about  70  tons 
a  month.  It  was  decided  that  if  the  man  was  limited  to  this 
work  alone  the  expense  would  not  be  justifiable,  but  it  was 
questioned  as  to  whether  he  could  be  kept  busy  enough  on  that 
job;  if  he  was  used  on  other  work  as  well  it  would  be  worth 
while.  However,  a  good  man  at  the  scrap  pile  is  an  absolute 
necessity,  not  only  for  the  money  he  may  save  but  for  the  moral 
effect  he  will  have  on  the  departments  sending  in  scrap.  For 
if  these  departments  find  that  the  scrap  man  is  returning  usable 
material  they  will  be  more  careful  about  sending  it  in.  especially. 
as  is  the  case  on  some  roads,  where  the  general  superintendent 
requires  a  report  of  the  usable  material  returned  to  each  de- 
partment. 

The  committee  on  scrap  classifications  made  a  few  changes 
in  these  classifications,  which  were  found  necessary  on  account 
of  the  increasing  use  of  steel  in  railway  work.  However,  no 
change  was  made  in  .Xo.  1  wrought  scrap,  which  is  Xo.  66  on 
the  storekeepers'  classification  and  is  defined  as  follows  :  "Clean 
wrought  iron  from  railway  equipment.  Pieces  measuring  4  in. 
long  and  over,  exclusive  of  threads,  may  include  rods  and  bolts 
■)-x  in.  in  diameter,  except  track  bolts ;  also  drawbar  yokes, 
bridge  irons  in  bars  or  rods,  heavy  iron  chain,  links  and  pins; 
all  to  be  free  from  riveted  material."  In  assigning  scrap  to 
this  classification  it  is  practically  impossible  to  determine  whether 
the  material  is  steel  or  wrought  iron,  and  as  a  result  the  com- 
bination will  be  almost  half  and  half,  steel  and  iron.  This  is 
severely  objected  to  by  many  of  the  scrap  purchasers,  and  no 
doubt  this  classification  will  have  to  be  changed. 

OIL    .WD   W.XSTE. 

Papers  were  presented  on  this  subject  by  W.  O.  Taylor,  Galena 
Signal  Oil  Company;  C.  H.  Tallman,  Xew  York  Central  & 
Hudson  River,  and  E.  C.  Totten,  of  the  same  road.  .An  ab- 
stract of  Mr.  Taylor's  paper  follows : 

Present-day  train  service  requires  a  light  of  greater  candle 
power,  and  more  reliability  than  is  possible  with  common  kero- 
sene and  the  manufacturers  have  met  this  demand  with  a  com- 
pounded oil,  water  white  in  color,  180  deg.  fire  test,  48  to  49 
gravity,  and  20  deg.  below  zero  cold  test,  that  has  a  candle 
power  that  meets  all  the  requirements  in  those  states  where  the 
law  had  heretofore  forced  an  oil  light  from  the  service.  The 
reduction  of  the  number  of  headlight  cases,  reflectors,  and  chim- 
neys furnished,  where  this  oil  is  used,  has  contributed  to  a  les- 
sened expense  for  handling  material.  ^  v   .       '         ". 

The  signal  oil  extensively  used  in  railway  service  for  light 
and  signals,  and  mainly  used  in  hand  lanterns,  has  a  fire  test  of 
300  deg.  Fahr..  or  more,  a  gravity  34  to  35  deg,  Baume.  cold 
test  about  16  deg.  above  zero,  color  clear  and  light  and  is  prac- 
tically free  from  acids  and  alkalis.  On  account  of  its  important 
service  it  should  receive  the  greatest  care,  and  its  tine  illu- 
minating properties  be  guarded  from  the  contamination  of  mixing 
with  other  oils,  and  from  water  and  alkalis.  This  oil  should 
never  be  stored  in  galvanized  iron  tanks  or  shipped  in  galvan- 
ized iron  cans — for  the  reason  that  the  animal  oil  in  the  com- 
pound acts  on  the  zinc,  dissolves  it,  and  causes  the  signal  oil 
to  become  green  and  rancid,  utterly  ruining  it  for  the  purpose 
for  which  it  was  made.  Steel  and  iron  tanks  and  heavy  tin 
cans  are  the  best  containers.  Before  tin  cans  are  used  for  signal 
oil,  care  shoidd  be  taken  to  wash  them  free  from  all  foreign  sub- 
stances, and  particularly   any  of  the   acids   used  in   soldering. 

This  oil  should  not  be  exposed  to  the  extremes  of  heat  or 
cold,  for  these  conditions  tend  to  a  separation  of  the  elements  of 
which  it  is  composed,  and  seriously  affect  its  illuminating 
quality. 

There  should  not  be  kept  in  storage  more  than  a  30  to  60  days' 
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supply,  and  the  storage  tanks  for  holding  this  oil  should  be 
cleaned  every  six  months,  and  in  no  case  should  they  go  longer 
than  one  year  between  cleanings. 

Absorbent  towels  have  been  furnished  workmen  on  a  road  as 
a  substitute  for  waste  for  general  wiping  purposes.  An  "emul- 
sion machine,"  which  is  of  the  centrifugal  type,  for  e.xtracting 
and  filtering  the  oil  removed  from  these  towels  was  installed, 
with  the  following  results: 

"Extracted  from  dirty  toweis.  615  gal.,  value  8c.  per  gal.,  with 
a  15-in.  emulsion  machine. 

Total     .................."...../..........;. $49.20 

Total   cost   to   filter 3.34 

Sliowing  clear   profit  of $45.86 

This  oil  was  accumulated  at  this  shop,  from  these  dirty  towels 
in  about  65  days.  This  amount  was  shipped  to  the  signal  depart- 
ment, billing  them  8c.  per  gal.,  and  was  used  for  lubricating 
switches," 

Again  quoting,  "During  the  month  of  January,  we  washed 
6.695  towels,  at  a  cost  of  $26.50.  and  furnished  the  entire  di- 
vision with  same  daily,  and  I  believe  that  there  was  no  complaint 
that  anyone  was  short  of  towels  and  could  not  perform  the 
same  amount  of  work  as  they  could  with  the  waste,  thereby 
showing  a  saving,  of  about  4,000  lbs.  of  colored  waste, 
which  we  furnished  previous  to  this,  to  the  different  points  for 
the  same  wiping  purposes.  Taking  these  figures  into  consider- 
ation, we  consider  that  we  saved  24,000  lbs.  of  the  colored  waste 
in  six  months,  value  $1,440.  less  the  6,695  towels  at  4^  cents 
apiece,  amounting  to  $311.28,  showing  a  saving  in  six  months 
of  $1,138.72,  or  a  monthly  saving  of  $189.78.  Subtracting  from 
this  the  cost  of  washing  towels.  $26.20,  leaves  a  net  saving  of 
$163.28  per  month.  We  figure  that  the  life  of  one  of  these 
towels,  under  fair  usage,  to  be  about  five  to  six  months. 

Valve,  engine,  coach  and  car  oils  are  compounded  from  se- 
lected mineral  and  animal  stock  that  is  best  adapted  for  the  serv- 
ice required,  with  petroleum  as  the  basic  ingredient.  The  dis- 
tinguishing characteristics  of  a  valve  oil  are  a  high  tire  test,  a 
high  cold  test,  and  lower  gravity.      :''-:''-';':^::-::\    V       .     ?'   '.  ' . 

To  the  engine,  coach  and  car  oils  there  is  added  oxide  of 
lead,  and  in  such  proportions  with  the  other  ingredients  of  these 
oils,  as  to  make  them  best  adapted  for  the  service  indicated  by 
their  trade  names.  The  process  of  manufacture  so  thoroughly 
mi.xes  the  lead  with  the  oils,  that  unless  exposed  to  long  periods 
of  absolute  rest,  it  will  be  held  in  suspension.  The  leading 
characteristics  of  these  oils,  is  their  adaptation  to  the  varying 
climatic  conditions. 

Again  referring  to  the  results  obtained  from  the  use  of  the 
emulsion  machine,  which  extracts  the  oil  by  centrifugal  force, 
the  same  force  being  utilized  for  filtering  the  oil.  it  was  said : 

"We  also  have  filtered,  through  this  machine,  car  oil  which  is 
taken  from  dirty  waste  received    chiefly  from  demolished  cars. 

686  gallons,  value  19c.  per  gallon,  total........ ....$130.34 

Cost  of  filtering,  one  man  at  $1.76,...., .........>  ,i'. »»;-;. .        5..'>4 

Cost    of    lubricating    the    machine -94 

Total     6.48 

Showing  a   saving   of, .,.,,. .,.'..'.;. ;.i»;.-i  >  •  .VV^  ...>-» $123.86 

"This  covers  about  a  30  days'  working  of  one  machine,  when- 
ever we  found  time  to  reclaim  this  oil." 

The  information  furnished  has  been  confirmed  by  the  writer's 
experience,  and  the  centrifugal  machine  which  extracts  the  oil 
from  the  waste,  can  be  then  used  as  a  filter  for  the  oil.  and  after 
the  separation  of  the  dirt  and  portions  of  waste  unfit  for  further 
service,  the  oil  can  be  used  for  resaturation  of  the  good  waste. 
Reclaimation  of  journal  box  packing  has  been  adopted  by  many 
roads  with  very  satisfactory  results. 

Less  expensive  than  the  centrifugal  machine,  and  very  efficient, 
is  the  process  of  submerging  or  washing  the  waste  in  hot  oil; 
in  connection  with  this  process  suitable  filtering  or  settling  tanks 
should  be  installed  and  the  dirty  oil  can  be  thoroughly  cleansed 
and  restored  to  service.  > -V.' 


As  illustrative  of  the  possibilities  of  this  system,  here  sub- 
mitted, are  figures  covering  a  period  of  one  year,  and  the  first 
complete  year  after  the  system  had  been  thoroughly  installed. 

.\11  packing  used  on  the  system  is  prepared  at  three  central 
points.  Car  oil  is  received  in  tank  cars  from  the  manufacturer, 
unloaded  into  the  storage  tanks  in  the  basement  of  the  oil  sta- 
tion by  gravity,  thence  raised  by  air  pressure  to  a  distributing 
tank  located  above  the  saturating  tanks  which  are  on  the  ground 
floor,  :.,■;';:^:r'■^:'^•:y :.-.::':■_::  s/    "    '.-■''  ■:.'-■  ii/.-.-'  -.>■<■■  .•.';-■••- 

These  tanks  are  connected  in  series  of  three  or  more,  num- 
bered, and  are  in  communication  with  each  other  by  means  of  a 
circulating  pipe,  and  also  carrier  ways  upon  which  rests  a 
cylinder  press  operated  by  air  pressure.  The  capacity  of  each 
of  these  tanks  is  80  lbs  of  waste,  and  90  gals,  of  oil. 

After  a  saturation  of  48  hours  in  tank  numl)er  one,  communi- 
cation is  made  with  any  other  tank  in  the  series ;  to  illustrate, 
tank  number  ten,  and  the  movable  press  is  rolled  over  tank 
number  one,  and  50  gals,  of  oil  is  pressed  from  this  tank  to  tank 
number  ten,  leaving  in  tank  number  one.  80  lbs.  of  waste  with 
40  gals,  of  oil.  or  four  pints  to  the  pound,  a  total  weight  of  380 
lbs.  of  prepared  packing,  or  two  barrels.  This  is  shipped  in 
tight  barrels  with  removable  heads,  to  the  points  where  used, 
there  dumped  into  a  tank  with  screen  and  faucet,  and  as  the 
oil  flows  by  gravity  to  the  well  below  the  screen,  it  is  drawn 
off  and  poured  over  the  packing. 

All  journal  box  packing  when  removed  from  the  boxes  in 
shops,  repair  tracks,  or  along  the  road  is  supposed  to  be  sent  to 
the  reclaiming  plant,  which  is  at  the  same  station  where  new 
material  is  prepared.  This  old  material  is  sorted  over,  heavy 
portions  of  dirt,  coal,  etc.,  shook  out,  metal  picked  out.  and 
the  short  strands  shaken  out.  It  is  then  passed  through  the  hot 
oil  tank,  where  the  action  of  the  heat  expands  the  oil,  sepa- 
rating the  strands  of  the  waste.  After  10  to  15  minutes  in 
the  hot  oil  tank  it  is  in  condition  to  he  removed  by  forks  and 
placed  on  the  drainage  screen  which  is  independent  of  the  hot 
oil  tank  and  is  not  exposed  to  the  heat,  to  guard  against  too  rapid 
drainage.  When  drained  sufficiently  to  approximate  the  propor- 
tions of  4  pints  of  oil  to  one  of  waste,  this  is  inixed  with  new 
material  in  the  proportion  of  50  per  cent,  of  each,  and  sent  out 
to  receive  the  same  attention  and  use  as  new  packing.  The  only 
charge  for  material  is  the  new  oil  placed  in  the  boiling  tank. 

The  results  for  one  year  were  interesting,   and  as   compared 
with   the   previous  year   before  this  system   was   installed,    very, 
satisfactory.      ;~'-  ..      "■  .      ..''■■    ;'•■'.   ',•■;■■";■■■■.  \ 

OW   packing,   dirt,   etc.,   removed   from    freight   cars. ......... .262,548  lbs.       ~ 

Reclaimed  and  returned  to  service .......;. 171.227  lbs.     :.,.■ 

I'abbitt   metal    recovered ..;...........      4,223  lbs. 

Oil    used   in    process 499  gals. 

Labor   cost    $759.72 

Cost   per   pound  to    reclaim    material 0037  cents 

.\s  compared  with  the  previous  year,  there  was  an  increase 
of  3,392,430  miles,  a  decrease  in  total  oil  consumed  of  3.783  gals.,  . 
a  decrease  in  waste  used  of  52  per  cent.,  an  increase  in  miles 
run  per  pint  of  oil  from  424.  to  474.,  a  decrease  in  cost  per  1,000 
miles  run  from  .0528  to  .0475.  and  an  increase  in  miles  run  i)er 
hot  box  from  49,666  to  50,805  miles.    %^i~  vV/"  ■^'^.^;  >  '       •'-     ■  ■ 

The  commercial  term  "waste"  applies  to  a  1)y-product  of  the 
manufacture  of  cotton  and  woolen  textiles,  and,  without  other 
designation,  should  only  apply  to  straight  products,  which  range 
in  value  from  that  of  clear  white,  soft  cotton,  and  long  strand 
wool,  to  the  poorer  grades,  coarser  in  texture,  but  retaining 
purity  of  stock.  The  blending  of  cotton  and  wool  in  the  right 
proportions  produces  a  "mixed  waste,"  coiubining  properties 
that  gives  it  a  value  for  journal  box  packing. 

-As  distinctive  characteristics  of  cotton  waste,  it  excels  in 
absorption  and  capillarity,  and  is  best  adapated  for  general 
wiping  and  cleaning  purposes,  and  is  used  with  a  measure  of 
success  as  journal  box  packing. 

Wool  waste  excels  in  expansion  or  elasticity.  The  leading 
characterstic   of   the   several   "packings"   is   the   claim   for   their 
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elasticity  and  resilienc.v.  It  has  been  the  writer's  experience  that 
the  superior  service  from  a  good  grade  of  wool  waste  justities 
its  exclusive  use  for  journal  box  packing. 

There  is  an  important  possibUty  in  the  reclaitnation  of  waste 
that  nas  been  used  for  general  locomotive  and  car  cleaning,  by 
the  simple  process  of  boiling.  With  the  exception  of  waste 
that  has  been  used  for  wiping  paint,  varnish,  or  like  sticky  sur- 
faces, a  large  percentage  can  be  reclaimed  for  further  use  and 
repeated  cleanings.  .\s  evidence  of  this,  data  from  one  road  is  suf- 
ficient. Xinety-hve  per  cent,  of  the  total  amount  sent  to  the  reclaim- 
ing plant  was  returned  to  service  at  a  cost  of  .0099c.  per  pound. 
This  expense  would  have  been  lessened  had  the  attendant  been 
constantly  kept  busy  on  this  process,  and  the  output  increased 
without   additional   labor   cost. 

Mr.  Tallman  said,  in  part:       '..;  \:>    ■•'',:    .. 

In  connection  with  this  subject  the  proper  handling  of  grease 
should  be  considered.  The  quality  of  grease  can  be  easily  found 
if  one  follows  this  simple  procedure : 

Take  a  small  piece  of  grease  and  work  it  between  the  thumb 
and  fingers  until  it  is  slightly  warmed,  and  if  the  grease  cleans 
off  readily,  leaving  a  smooth,  shiny  surface,  the  quality  is  all 
right.  If,  however,  it  works  into  a  soft,  sticky  mass,  and  pulls 
out  in  strings  between  the  thumb  and  fingers,  it  is  safe  to  as- 
sume that  the  quality  is  doubtful  and  it  should  be  so  reported. 

Grease  for  either  rods  or  journals  should  be  protected  from 
the  elements  and  from  dirt  or  other  foreign  accumulations. 
For  this  reason,  barrels  should  be  kept  covered  and  all  pos- 
sibilities prevented  of  anything  foreign  becoming  mixed  with 
the  grease.  .'  ■  ■'^n-v.-^'i.,  ■  ^.-''l^--'-  :-(.--\-[:.:J'.  ^     ■  '      .  ••.    ■.  '■[:.  '"".■•'::.■ 

The  ert'ect  of  water  is  very  disastrous  to  the  grease,  as  it 
not  only  saponifies  it,  but  carries  away  the  free  alkali  and  other 
lubricating  qualities,  leaving   nothing  but  a  soft,   sticky   mass. 

The  object  of  the  perforated  plate  in  the  driving  box  cellar 
is  to  provide  the  means  of  forming  the  vacuum  necessary  to 
deliver  the  grease  to  the  journal  and  at  the  same  time  retain 
the  grease  to  the  greatest  extent  possible  and  still  give  sufficient 
for  proper  lubrication.  It  is  of  the  greatest  importance  then 
that  the  perforated  plate  be  in  proper  contact  with  the  journal, 
otherwise  the  running  temperature  of  the  journal  will  be  in- 
creased. If  the  increased  temperature  is  excessive,  we  find  that 
hard,  blackened  condition  of  the  grease  which  has  remained 
after  the  free  alkali  evaporates  and  the  remaining  substances 
have   been   subjected  to  extreme  temperatures.  "■;""":,;' 

We  can  assist  in  overcoming  e.xcessive  use  of  greases  by 
protecting  them  in  our  oil  houses  and  we  can  also  enforce  further 
economies  through  reclaiming  grease  removed  from  cellars 
wi.en  engines  are  undergoing  repairs.  The  easiest  and  most 
successful  metliod   for  reclaiming  this  grease  is  as  follows: 

Put  100  U.S.  of  old  journal  compound  in  a  large  kettle  and 
melt  it.  Then  add  to  this  50  ibs.  of  water  and  stir.  Then 
take  3  ibs.  of  caustic  (sal)  soda,  dissolve,  and  stir  in  thoroughly. 
Allow  this  mixture  to  boil  slowly,  skimming  off  tiie  dirt  and 
foreign  matter  which  may  rise  to  the  top.  Continue  the  boiling 
until  the  water  has  evaporated,  then  slowly  stir  in  7  lbs.  of  valve 
oil.     This  will  give  a  grease  equally  as  good  as  new  stock. 

Finally.  I  would  urge  a  systematized  effort  in  the  protectiim 
of  new  grease,  the  reclaiming  of  old,  and  exerting  our  influence 
among  the  users  both  in  the  shops  and  engine  houses  for  careful 
attention  in  the  application  and  care  of  the  device  which  ap- 
plies it.  We  should  see  to  it  that  our  houses  are  equipped  with 
a  machine  for  properly  preparing  the  grease,  both  in  cakes  and 
candles,  and  that  close  record  is  kept  of  all  distribution.  The 
value  of  a  pound  of  grease  is  considerable,  and  if  we  are  la.x 
in  protecting  it  against  uses  other  than  for  which  it  is  intended. 
we  are  not  doing  our  full  duty. 

Mr.  Totten  in  his  paper  on  the  subject  took  up  the  question 
of  journal  boxes,  and  said  in  part : 

While  hot  boxes  are.  of  course,  sometimes  caused  by  me- 
chanical   defects.    I    believe   that    fewer   result    from    this   cause 


than  is  generally  supposed.  A  journal  nearly  always  begins 
to  heat  at  the  back  end  of  the  box,  caused,  no  doubt,  by  the 
fact  that  at  that  point  there  is  more  weight,  more  dirt  and  less 
lubrication,  and  it  has  been  noted  that  not  enough  attention  is 
paid  to  truing  up  oil  boxes  and  equalizers  when  cars  are  be- 
ing overhauled.  I  would  recommend,  in  this  connection,  in- 
structions be  issued  to  shop  foremen  that  will  insure  as  nearly 
as  possible  giving  the  equalizers  a  proper  bearing.    .  .*  ':'■': 

1  venture  to  say  that  90  per  cent,  of  all  oil  in  journal 
lx).\es  is  wasted.  Oil  should  never  be  poured  into  a  box  with- 
out first  picking  the  v/aste  and  crowding  it  back  against  the 
wheel  plate  of  the  box  twisted  in  the  form  of  a  rope.  In  con- 
sidering the  causes  of  hot  bo-xes  a  great  deal  may  be  said  about 
brasses.  We  have  all  heard  a  great  deal  of  late  about  the 
electrotyping  and  copper  spots  on  brasses.  These  are  formed 
by  the  acid  in  the  oil  dissolving  the  copper  in  the  brass.  If  for 
any  reason  the  bearing  gets  warm,  the  heat  draws  copper  and 
carbon  to  the  bearing  face,  the  journal  takes  up  and  deposits 
copper  and  carbon,  which  causes  the  copper  spot  and  the  jour- 
nal becomes   hot. 

The  following  are  common  causes  for  hot  boxes:       y-!^:'--- '\;':' 

Dry  and  dirty  packing.  ii}'''-:-^'/!'l:y^i:-.-.K''y''--^L.':'r'-':.f.:- 

Packir.g  not  touching  the  entire  length  of  the  journal.      .;'■  ■' . 

W  edges  working  out  of  place. 

Dust  guards  worn  and  improperly  fitted,  admitting  dirt 
tlirough  the  wheel  plate.  "•:■■,.•/;.; 

Journal  box  lids  improperly  fitted  and  in  some  cases  missing. 

E.xcessive  end  wear  on  brasses,  caused  in  many  cases  by  im- 
proper location  of  the  shoulder  on  the  brass  and  often  too  much 
inaterial  cast  in  the  shoulder  on  the  brass  and  stop  in  the  jour- 
nal boxes. 

Brasses  not  of  proper  shape;  too  large  or  too  small  for  the 

journal.  •     .  "ta      ''.v  ""    .  ■'      •■■■,■      '•■"■•..•     :>.■••-•'  ■'~',    "    ."■ 

Trucks  out  of  square. 

.Axles  slightly  sprung  out  of  a  true  line;  principally  caused  by 
cars  being   derailed  under  load.    '-:'.•:'_':_  ■.■.■-■r:''-'i~ '•..''■'■■'  '"r :'  ''■ 

Journals  worn  concave  and  convex. 

Wedges  not  fitting  on  the  crown  of  brass  properly,  but  riding 
on  lugs  of  brass,  causing  the  brass  to  bind  and  stopping  the 
How  of  oil  bearings.  ■':'■'■  ■'.:-,.■"■"■.'":.-;':-;..• 

.Ml  second  hand  journals  upon  which  new  wheels  are  pressed 
sh<nild  be  given  a  lathe  test,  as  the  ordinary  caliper  and  wheel 
gage  test  will  not  detect  these  defects  in  all  cases.   .!.  '  -      '• 

.\  brass  that  has  once  run  hot  should  be  removed  and  re- 
lined.  The  practice  of  many  roads  is  to  give  the  brass  a  new 
soft  metal  face  and  apply  it  again.  In  such  cases,  it  will  run 
cool  until  the  journal  has  worn  through  the  babbitt  face  and 
then  run  hot  again  iot  the  reason  that,  as  far  as  the  excessive 
degree  of  heat  has  penetrated  the  brass  when  it  was  first  hot, 
the  lead  and  zinc  has  been  melted  out.  The  brass  is  porous 
and  the  temi)erature  uneven.  A  brass  that  has  run  hot  may  be 
rclined  and  material  enough  added  to  bring  it  up  to  the  stand- 
ard weight  at  an  average  cost  of  eight  cents  per  brass;  where 
if  the  attempt  is  made  to  continue  running  the  box  with  the 
same  brass,  in  nine  cases  out  of  ten,  the  brass,  worth  about 
$2.1^0,  is  ruined,  trains  delayed,  and  in  many  cases  the  journal  cut. 

In  preparing  sponge  of  oil  and  waste  for  journal  boxes  the 
following  rules  should  be  observed.  Soak  the  waste  in  oil  at 
least  48  hours  before  using.  Keepers  of  oil  and  waste  who 
issue  packing  to  trainmen  should  pick  the  waste  apart,  before 
applying  the  oil.  Drain  off  the  surplus  oil,  allowing  sufficient 
to  remain  in  the  waste  so  that  by  gently  pressing  with  the  hand, 
oil  will  flow.  The  first  waste  to  be  introduced  into  the  journal 
l)ox  should  be  wrung  moderately  dry  in  the  form  of  a  rope  and 
packed  up  tightly  under  the  journal  and  against  the  wheel  plate 
or  back  of  box  This  serves  as  a  guard,  excluding  the  dust 
from  the  outside  as  well  as  retaining  the  oil  in  the  box.  Then 
follow  up  with  the  waste  out  of  the  pail,  so  as  to  have  it  in  a 
spongy  condition  under  the  journal.  •  ^- .>•.-.    •.;.:     .r.;..  :,••    ,•". 
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In  case  of  excessive  end  wear  on  brasses,  great  care  should 
be  taken  in  applying  new  brasses  and  in  every  case  if  there 
decs  not  appear  to  be  sufficient  lateral  motion  lietween  the  end 
of  the  brass  and  the  collar  of  the  journal,  the  shoulder  of  the 
brass  should  be  tiled  down  to  insure  a  perfect  tit.  Brasses  are 
scMiietinies  too  light.  Filled  brasses  are  often  weakened  by  drill- 
inn  too  large  and  too  many  holes  in  the  crown  of  the  brass 
tor  the  purpose  of  holding  the  filling.      ,>;;;...      :-.  ■'•^.'  ^ 

1  also  believe  that  many  brasses  that  have  just  run  watth  and 
been  removed  are  unnecessarily  thrown  away,  through  ignorance 
on  account  of  the  copper  spot.  I  have  experimented  on  this 
and  found  that  by  using  a  proper  tool  and  planing  off  the  copper 
spot,  that  the  replaced  brass  can  be  worn  out.  It  should  also 
be  remembered  that  the  brass  is  for  bearing.  The  soft  metal 
face  is  to  enable  a  journal  to  get  a  bearing  quickly.  I  mention 
this  from  the  fact  that  it  seems  to  be  the  opinion  of  many  of 
our  car  repairers,  and  in  some  cases  others,  that  a  brass  is 
worn  sufficiently  to  be  removed  when  the  babbitt  face  only  is 
worn.  We  have  comparatively  few  hot  boxes  on  our  babbitt  or 
lead  lining.  In  most  cases  the  trouble  begins  when  the  lining 
has  been  worn  through  and  bearing  is  on  solid  brass. 

■''"-'"    LIXE   INSPECTION'.     '       "■      ■     '   '    -''''''■'' 

\  paper  was  presented  on  this  subject  by  J.  H.  Callaghan, 
Canadian    Pacific.     An   abstract   follows  :n   '■'■■/;'■'■' \:-^  .   ''•'.■   ■:'■.-'■■ 

Line  inspection  offers  a  big  field  for  the  heads  of  many  im- 
portant departments  of  a  railway.  Some  lines  have  no  less 
than  50  places  where  materials  are  carried,  all  of  which  come 
under  the  care  of  the  various  division  storekeepers,  and  while 
these  form  a  portion  of  the  line  inspection  they  do  not  afford 
anything  like  the  field  to  work  in  which  is  offered  by  the  line 
proper  or  such  places  as  engine  houses,  car  repair  yards,  bridge 
and  building  department  shacks,  construction  yards,  steamship, 
ferry  and  elevator  terminals,  freight  and  baggage  sheds,  etc., 
in  fact,  wherever  company's  material,  whether  new,  second- 
hand or  scrap,  is  apt  to  be  found.  These  are  the  places  where 
the  general  storekeeper  with  the  inspection  team  can  do  a  lot 
of  very  valuable  work. 

A  good  inspection  team  could  be  made  up  of  the  general  man- 
ager, or  an  officer  of  equal  rank;  general  master  mechanic; 
master  car  builder,  and  the  general  storekeeper. 

The  general  manager  because  he  is  in  charge  of  all  lines  on 
which  such  inspections  are  made  and  decisions  are  arrived  at 
on  the  ground.  The  general  master  mechanic  because  all  di- 
vision master  mechanics  are  subject  to  his  instructions.  The 
master  car  builder  for  similar  reasons,  the  various  division  car 
foremen  being  subservient  to  him,  and  the  general  storekeeper 
because  he  is  the  custodian  of  the  company's  materials,  no  mat- 
ter where  located. 

On  the  eastern  lines  of  the  Canadian  Pacific  there  are  four 
grand  divisions  with  proper  complements  of  officers,  such  as 
general  superintendent,  district  and  assistant  superintendents,  di- 
vision car  foreman,  master  mechanic,  etc.,  and  assistants,  car 
and  locomotive  foreman  in  charge  of  supplies,  in  which  capacity 
they  report  to  the  division  storekeeper  all  matters  pertaining 
t'>  the  upkeep  and  care  of  the  stock,  so  that,  in  making  an  in- 
spection over  any  of  these  divisions  a  number  of  these  officers 
ll^ually  accompany  the  above  mentioned  inspection  team. 

During  the  inspection  the  general  manager  on  the  rear  end 
I  the  train,  notices  sign  boards  not  properly  painted,  station 
■  'lildings  in  about  the  same  condition,  cattle  guards,  fencing  wire, 
-witch  material  ties,  etc.,  not  properly  cared  for,  and  speaks 
1  the  general  superintendent  of  the  division  together  with  the 
uperintendent  in  charge  of  the  district  as  to  these  conditions 
;'nd  directs  as  to  their  proper  disposition.  The  general  master 
"icchanic  notices  locomotives  hauling  regular  trains  where  an 
"-■ngine  of  less  capacity  would  answer  the  purpose  and  arranges 
•It  once  with  the  division  master  mechanic  for  the  proper  dis- 
position of  this  misplaced  power.    While  in  the  engine  houses  and 


machine  shops  he  looks  into  the  work  of  proper  upkeep  of  ma-    • 
chines,  proper  methods  of  general  engine  house  practices  and  is   >■ 
constantly    introducing     shop    kinks.      The     master    car    builder     .- 
covers  very  much  the  same  ground  in  his  department.       .\., 

There  was  a  time  and  no  doubt  is  yet.  when  officers  in  male-    , 
ing  inspections  were  frequently  misinformed,  when  they  had  not    ." 
the  proper  inspecti<m  team  about;  that  is.  they  received  a  lot  of    ; 
unreliable  and  erroneous  information  simply  because  the  infor- 
mation was  given  in  such  a  manner  that  unless  the  officer  was   ",. 
conversant   with   the   details,   he   was   liable   to,  accept   them   as   . 
genuinCi';;  -.■-/,;■''■';■  :l;;:-;"'  .      ■'   .'/^-■'■■'i  '■  '"^';,'\Z:    ''  V^^':-i''/i-\- 

The  general   storekeeper  must  satisfy  the  other  memljers  of  -V 
the  team  that  he  is  the  right  man   in  the   right  place,  that  he 
may  be   of  valuable   assistance   to   them   in   the   various   details   .[■ 
of  inspection  as  applies  to  their  particular  line,  which  in  a  gen-  ■ 
eral  way  is  largely  in  common  with  his  own.  so  that  the  assist-      - 
ance  he  renders  may  be  mutually  reciprocated.     Xo  better  work-     T 
ing  inspection  team  is  necessary   for  any  purpose  than  the  one  ! 
with  which  I  am  connected.     It  is  not  directly  with  the  stores 
department  proper  or  material   in  the  care  of  the  department's    V 
employees  at  division  or  other  points  where  the  accumulations    . 
of  new.  second-hand  or  scrap  materials  may  be  found  that  the    .j 
genera!   storekeeper  does   his   best   work. 

These  latter  accumulations  are  tabulated  by  the  department's     ! 
own  men  and  proper  record  kept  of  them,  in  addition  to  which   '. '. 
the  department's  inspectors  are  constantly  on  the  line  following    •_ 
them  up.  their  work  being  mainly  directed  to  the  keeping  down   ; . 
of   surplus   stock   under   the   charge   of   the    stores   department.    :^ 
In   visiting  some  section  tool  houses,  car  cleaners'  shacks,  etc., 
in  unfrequented  places  some  valuable  finds  are  made.     For  ex-      . 
ample,  on  some  of  the  smaller  branch  lines  where  they  run  a  pas-   • 
senger  train  daily  you  may  find  a  vacuum  cleaner  for  the  seats    , 
which  is,  of  course,  never  used  and  the  man  in  charge  does  not     :- 
know  what  it  is  for,  or  you  might  find  a  hose  for  gasing  cars      " 
where  this  operation  would  not  be  necessary  once  in  years.    Such    . 
finds  are  ordered  shipped  in  to  the  divisional  stores.       '.•.•.:!V  .'•'"' 

A  feature  of  these  inspection  trips  and  one  which  tends  to 
enhance  their  value  is  that  meetings  are  held  frequently  of  all  >> 
the  officers  of  the  different  grand  divisions  at  which  the  inspec-     ; 
tion   team    aim   to   be    present.      The   efforts   made   and    results   v. 
affected,  particularly  as  applicable  to  the  material  question  or    . 
work  done  by  the  general  storekeeper  are  usually  brought  up  at 
these   meetings   and   detailed   reports   of   such   savings   as   have 
been  tnade  are  usually  illustrated  in  dollars  and  cents,  and  in  re- 
porting results  of  inspections  in  the  way  of  saving  purchases  of    ' 
material  which  are  found  to  be  unapplied  at  various  places  on    i. 
your  line.    You  cannot  bring  these  facts  home  by  simply  describ-     ;r 
ing.  say  5  crossheads,  20  miles  of  Xo.  9  telegraph  wire,  to  the    * 
same  extent  as  you  can  if  you  say  that  during  a  certain  period  -'.. 
there  has  been  picked  up  on  your  division  material  to  the  value    • 
of   so   many  thousand   dollars   which  your   operating  and  other 
expenses   have   been   credited  with. 

This  is  the  sort  of  inspection  which  counts.     Attach  yourself    ' 
to  the  proper  team,  be  diplomatic  and  tactful,  satisfy  divisional     • 
officers  that  your  efforts  are  intended  to  be  helpful,  earn  their     , 
honest  co-operation"  by  dealing  squarely  with  them,  make  clear 
that  all  material  cleaned  up  by  you  is  properly  covered  with  the 
necessary  credits  resulting  in  reduction  of  cost  in  operating  their   - 
district  or  division ;  establish  this  condition  and  you  will  add  sup- 
porters to  your  good  work  every  trip  you  make.  " 

Discussion. — That  line  inspection  is  a  necessity  on  all  roads    '  ■ 
was   conceded  by  all   the   members   present.     \'arious   ways   in    . 
which  this  inspection  is  now   performed  were  described;   some    ■■ 
roads  make  two  general   inspections   every   year,   while  others    ,. . 
make  these  inspections  once  a  month.    ;   ••-■'^  -~   '  -    ..         . 

While  it  would  seem  that  a  large  road  would  be  limited  in  the 
number  of  inspections  possible  to  make,  it  was  shown  that  on    ,, 
the   Southern   Pacific  these   inspections   are  made   every  month,     :- 
although  not  by  the  general  manager  or  by  such  high  officers  as 
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tlfscrilicd  in  Mr.  Lallaglian's  paper;  they  are  represented  l)y  their 
sulM)r(Unate  or  division  officers.  On  this  road  a  supply  train 
made  up  of  about  eight  cars  runs  as  a  special  over  each  division 
every  month.  It  is  composed  of  supply  cars  and  private  cars 
to  accommodate  the  superintendent,  resident  engineer,  road- 
master,  hridge  and  i)uilding  engineers  and  master  mechanic, 
together  with  the  storekeeper.  The  train  inspects  every  point 
and  stops  at  each  point  as  long  as  is  necessary.  This  system 
has  met  with  very  good  success,  and  it  brings  each  local  agent, 
foreman  and  operator  in  close  touch  with  their  superior  officers 
on  the  division,  and  makes  a  much  closer  unit  all  the  way 
through.  The  storekeeper  becomes  acquainted  with  different 
officers  along  the  line,  and  this  apparent  support  of  the  super- 
intendent greatly  aids  him  in  controlling  the  stock  to  the  best 
possible  advantage.  During  this  trip  supplies  are  delivered  and 
surplus  stock  picked  up.  together  with  any  scrap  that  may  be 
found  alnng  the  line.    ^ ■:■•:' >'^  C."  •■•       ';•.    V    \    ,-•:•; 

One  storekeeper  on  a  large  system  was  ordered  by  his  su- 
perior to  spend  two  days  in  the  office  and  four  on  the  road. 
Mr.  Murphy  of  the  Lake  Shore  goes  a  little  further  with  his 
inspection  system  and  sends  his  men  out  visiting  other  roads, 
and  he  tinds  that  they  come  back  with  renewed  ambition  and  in- 
centive   and    oftentimes    with    many    valuable    irleas. 

In  connection  with  the  subject  of  surplus  material.  G.  G. 
Allen.  Chicago.  Milwaukee  &  St.  Paul,  stated  that  the  general 
or  divisional  storekeeper  should  keep  as  actively  in  touch  with 
what  is  going  on  on  the  road  or  divisions  as  does  the  president  or 
superintendent.  In  this  way  the  storekeeper  can  be  ready  with 
supplies  for  any  new  work,  or  if  a  shop  is  transferred  from  one 
l>oint  to  another  can  arrange  to  have  his  stock  transferred  with 
the   least  possible  delay.     .••:•'•.:.•.'■  " 

>.;.,':;•;,;:•:;      STANDARDIZATION    OF    GRAIN    DOORS.  .;  .    '.    . 

D.  Kavanagh,  chairman  of  this  committee,  reported  that  the 
committee  had  conferred  with  the  committee  of  the  General 
Superintendents'  Association  on  reclamation  as  well  as  the  stand- 
ardization of  grain  doors,  and  with  slight  modifications  had 
not  found  any  reason  to  change  the  recommendations  which 
were  made  in  the  previous  report.  It  is  still  maintained  that 
doors  20  in.  wide  by  7  ft.  long  are  the  most  serviceable,  and 
can  be  used  in  any  freight  car  suitable  for  carrying  grain 
having  a  standard  width  of  door.  It  was  agreed  after  confer- 
ence with  the  committee  of  the  General  Superintendents'  Asso- 
ciation and  with  Mr.  McNulty,  the  reclamation  re-cooperage 
agent,  that  better  results  can  be  obtained  from  grain  doors  con- 
structed with  the  two  end  cleats  set  out  flush  to  the  end  of 
the  door,  instead  of  6  in.  back  from  the  end  as  previously 
recommended.  There  is  more  nailing  stock  at  the  end  of 
grain  door,  making  it  more  substantial  and  less  liable  to  be  dam- 
aged in  removing  it  from  cars.  For  railways  buying  grain 
doors  made  of  hard  woods,  it  is  not  believed  necessary  to  have 
a  complete  double  door,  i.  e.,  a  door  made  with  a  full  double 
thickness  of  lutnber  all  the  way  through,  single  thickness  hard 
wood  doors  being  equally  as  strong  and  serviceable  as  double 
doors  made  from  soft  wood,  if  all  cracks  are  properly  cleated. 

Roads  that  can  purchase  hard  wood  doors  to  advantage,  con- 
structed as  above  described,  will  save  approximately  $25,000  to 
$30,000  a  year  where  large  quantities  of  these  doors  are  re- 
quired. In  order  to  have  the  marking  of  grain  doors  uniform 
on  all  railways,  it  is  recommended  that  on  the  inside  the  door 
should  be  properly  stenciled  with  the  initials  of  the  railway  in 
large  letters,  and  also  the  name  of  the  manufacturer  of  the 
grain  door,  this  latter  information  for  identification  purposes. 
On  the  opposite  side  of  the  door,  that  is.  the  outside,  should  be 
stenciled  also  in  plain  large  letters— "This  Side  Out— Return  to 
A.  B.  &  C.  R.  R."  :v  •  ■-■'■■    .-,"'    .^'^  /•^ 

HANOLINr.     AND     .UCOINTI  .\G     FOR     M.XTERIAL     .\T     CONTRACT     SHOPS. 

When  efjuipment  is  lo  be  repaired  under  a  contract,  care 
should  be  taken  to  see  that  the  contract  is  practical.     The  ac- 


counting,   mechanical    and   supply   departments   should   draw   u 
the   contract   between   them   and   it   should   be   carefully   studic 
by    the    accountants,    inspectors    and    checkers    assigned    to    tli 
particular   job.      .As   the   e(|uipment    is    received   at   the    shop 
should    be    examined    by    the    inspector    with    the    assistance    ( 
the   checker   and   his   report   should   be   made   in   duplicate,   on 
for    the   contractor   and    one    to    be    used    in    checking    up    ne. 
material   as   it   is     received.      Definite    prices   should   be   agree 
upon  for  any  piece  work  done  on  the  equipment  and  the  prii 
of  the  material,  if  any.  furnished  by  the  railway  should  also  Ix 
tixed.      It   would   be   best   to   have   all   or  none   of   the   materi.-i 
purchased    and    furnished    by    the    railway    and    still    better    fo 
the   contractor   to    furnish    it   all.      When   the    railway   compan; 
furnishes    the    material    a    complete    store   organization   shoul( 
be  maintained  by   it  at  the  contractors'  shops.     In  this  case  aK 
material    should    be    double    checked    and    the    inspectors    should 
watch  for  wasted  material  and  scrap.      ', '".!■:   '/'-,      >-•   \  ,.'     '• 

■^.  ■■'  y- ,'  ^  ■'.'-' .;.,--:,  :\'-^   other  business.       .•=^'^i,--.    •  / '  ,' 

.Among  other  papers  presented  was  a  report  of  the  account 
iiig  ct)mmittee.  which  requested  more  time  in  which  to  make  a 
comprehensive  report.  The  stationery  committee.  H.  E.  Rouse. 
Chicago  Great  Western,  chairman,  gave  a  report  of  progress 
and  was  continue<l  for  another  year.  This  conmiittee  has  done 
considerable  hard  work,  and  as  the  subject  is  such  an  extensive 
one  it  cannot  be  adequately  handled  in  one  year.  A  very  able 
paper  was  also  presented  by  H.  C.  Pearce,  Southern  Pacific, 
on   increased  efficiency   in   the   supply  department. 

Concerning  assembled  shipments  of  material,  the  concensus 
of  opinion  seemed  to  be  that  for  requisitions  for  live-car  lots  or 
under  they  should  be  shipped  assembled,  although  no  iron-clad 
rules  cculd  be  laid  down.  Assembled  shipments  allow  the  work 
to  be  properly  begun,  limit  the  misapplication  of  material,  limit 
ti.e  liability  of  stealing  and  save  in  the  handling  of  the  ma- 
terial. 

The  new  officers  were  elected  as  follows :  J.  R.  Mulroy,  St. 
Louis  &  San  Francisco,  president;  J.  VV.  Gerber,  Southern  Rail- 
way, first  vice-president;  G.  G.  Allen.  Chicago,  Milwaukee  & 
St.  Paul,  second  vice-president;  J.  P.  Murphy,  .Lake  Shore  & 
Michigan  Southern,  secretary  and  treasurer.        :     ,'.        "    ;     ■ 


THREE-CYLINDER    SIMPLE    LOCO- 
.     MOTIVES 


Twenty  Atlantic  type  locomotives  recently  built  by  the  North 
British  Locomotive  Company  for  the  Xorth  Eastern  Railway 
of  England  are  of  the  three  cylinder  simple  type.  Ten  of  them, 
built  for  saturated  steam,  have  I5y2  in.  x  26  in.  cylinders,  and  the 
remainder,  equipped  with  Schmidt  superheaters,  have  16^.  in.  x 
26  in.  cylinders.  They  have  been  very  successful  in  handling 
trains  of  from  300  to  500  tons  behind  the  tender  at  average 
speeds  of  53  miles  per  h(nir.  They  have  82  in.  driving  wheels 
and  27  sq.  ft.  of  grate  area.  The  total  weight  in  working  order 
is  153.400  lbs.  Each  of  the  three  cylinders  has  its  own  piston 
\alve  operated  by  a  Stephenson  valve  gear.  The  three  cylinders 
and  valve  chambers  are  all  in  one  casting  and  the  valves  for  the 
two  outside  cylinders  are  located  inside  the  frames  about  on  the 
same  horizontal  line  with  the  cylinder;  while  the  center  valve 
is  in  an  inclined  position  over  the  center  cylinder.  All  cylinders 
drive  on  the  front  pair  of  drivers,  which  has  a  cranked  axle. 
The  cranks  are  set  at  an  angle  of  120  deg.  with  each  other.  The 
steam  i)ressure  unfortunately  is  not  given  in  the  description  of 
these  locomotives  in  the  Engineer  (London),  from  which  this  in- 
formation is  taken.  ,    v.. 


.Accidents. — .A  reduction  of  29  per  cent,  in  the  number  of 
accidents  during  1911  as  compared  with  the  year  1910  is  re- 
I)orted  by  the  Illinois  Central.  In  1911  there  were  269  acci- 
dents on  the  road  as  compared  with  380  in   1910. 
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Annual  Meeting  of  Air  Brake  Association 

'^  :..\:^-':i^-:-::^/'^/^.::;i.:-'     Convention  Report,  Including  Papers  and  Discussions  on  Hose      u'  V     Iv^r -^^    '\  ' 
\  ■'/'■:'.■■  -'^'i'- >■■■'' ■i'':--:}.     Failures  and  on  Wear  of  Shoes   as  Affected   by  Wheel  Loads.    i^^.^^;'vU^ 


The  nineteenth  annual  convention  of  the  Air  Brake  Associa- 
tion was  held  at  the  Jefferson  Hotel,  Richmond,  Va.,  May  7-10, 
W.  P.  Huntley,  general  foreman  of  the  Chesapeake  &  Ohio  at 
Ashland.  Ky..  presiding.  Governor  W  illiam  Hodges  Mann  Wel- 
ti uned  the  convention  to  Richmond.  Addresses  were  also  made 
liv  W.  H.  Adams  of  the  Board  of  Aldermen.  T.  M.  Carrington 
(if  the  Chamber  of  Commerce,  and  M.  J.  Capler,  fourth  vice- 
president  of  the  Chesapeake  &  Ohio.  ,     ._ 

THE   JOB   BEHIND   THE    CLEANING    DATE. 

After  the  opening  exercises  a  paper  on  The  Job  Behind  the 
Cleaning  Date,  by  C.  P.  McGinnis,  was  read  by  his  successor 
on  the  Soo  Line,  H.  A.  Clark.  It  relates  to  the  remarkable 
results  accomplished  by  Mr.  McGinnis,  in  the  past  two  years, 
in  improving  the  air  brake  service  by  careful  inspection  of  the 
freight  brake  equipment,  systematic  testing  and  cleaning  of 
triples  and  brake  cylinders,  and  the  providing  of  proper  facili- 
ties for  the  purpose.  This  work  has  proved  so  important  that 
representatives  of  other  lines  have  gon£  to  the  Soo  yards  to 
inspect  and  study  the  methods  used.         ,:• /.  .     ,!:. 

In  the  discussion  the  Pennsylvania  method  of  testing  the 
leakage  of  brake  cylinders  by  gage  and  limiting  the  leakage 
to  5  lbs.  per  minute  was  generally  commended;  this  practice 
is  extending  to  other  lines  and  its  general  adoption  was  strongly 
urged.  It  is  difficult  to  comply  with  federal  laws  relating  to 
air  brakes  and  maintain  85  per  cent,  of  the  brakes  on  a  train 
in  good  order  without  a  well  organized  system  of  tests  and  in- 
spection. ... , 

LIGHT   AND   LOADED    AIR    BRAKE   EQUIPMENT. 

W.  V.  Turner,  of  the  Westinghouse  Air  Brake  Company,  gave 
an  illustrated  lecture  on  Recent  Air  Brake  Developments.  It 
dealt  more  particularly  with  the  improved  brake  for  light  and 
loaded  freight  cars,  and  excited  such  unusual  interest  that  this 
brake  equipment  will  probably  come  into  more  general  use. 

Discussion. — C.  C.  Farmer  described  the  successful  operation 
of  this  system  on  the  Bingham  &  Garfield  in  the  copper  region 
of  Utah.  Here  40  loaded  cars  weighing  3,040  tons  are  handled 
safely  on  a  16  mile  grade,  3.2  per  cent,  maximum.  The  opera- 
lion  of  the  trains  was  one  of  the  most  difficult  problems  en- 
countered by  the  air  brake  company.  This  equipment  has  also 
been  applied  to  500  cars  on  the  Denver,  North  Western  &  Pa- 
cific, and  there  are  a  few  in  use  on  the  Santa  Fe,  the  Baltimore 
&  Ohio,  and  the  Southern  Pacific.  Representatives  from  these 
"lines  reported  it  working  successfully  and  without  any  unusual 
difficulties  On  account  of  its  great  advantage  in  increasing  the 
percentage  of  brake  power  to  the  weight  of  the  train  it  is  ex- 
rected  that  the  use  of  this  brake  will  extend  to  lines  in  level 
Hstricts  as  well  as  on  the  heavy  mountain  grades,  and  it  will 
'e  especially  useful  on  50-ton  coal  and  ore  cars.        ...,.-,,./; 

.;:   ,■    .     .,  AIR    HOSE    FAILURES. 

Following  is  an  abstract  of  a  report  on  this  subject  which 
was  made  by  a  committee  of  which  T.  W.  Dow  was  chairman 

The  large  increase  in  the  number  of  air  hose  that  blow  off 
he  fittings  and  burst,  with  the  consequent  serious  detentions, 
nd  in  some  cases  bad  wrecks,  has  emphasized  the  fact  that  the 
'•ubject  is  much  more  important  than  it  has  yet  been  considered. 
\Vhile  there  has  always  been  more  or  less  of  these  failures, 
'he  trouble  has  increased  several  fold  during  the  last  two  or 
three  years;  on  one  of  the  large  trunk  line  railways  the  mat- 
ter became  so  serious  during  the  summer  of  1911  that  a  special 
<^oap-suds  test  of  all  air  hose  on  all  freight  trains  at  all  ter- 
minals was  ordered,  with  a  view  of  determining  the  exact  con- 


ditions.    The   result    was   most   surprising,   even   to   those    who  V 
knew  something  of  the  trouble.     Xot  only  were  an  excessively   =;"  • 
large  number  of  porous  hose  found  and  removed  from  its  own  '::-l 
cars.  I)ut  an  equally  large  number  were  removed   from   foreign  :.. 
cars  as  well.     The  cars  of  practically  all  railways  were  handled 
during  the  time  of  these  tests,  and  none  were  found  free  from    - 
the   defect;   without   doubt  the  trouble   is   not   a   local   one.   but     •  . 
general  throughout  the  country.  .  .-- 

Many  suggestions  as  to  the  cause  of  these  failures  have  been  '>/ 
offered,  but  as  yet  no  remedy  has  been   found.     To  whatever  ■-', 
cause    the    difficulty    may    be    attributed,    one    thing    is    certain :  :  '■'■' 
the    failures    during   the   hot.    dry    summer   w  eather   are    far    in   , " 
excess  of  those  during  the  cold  months,  so  far  as  the  bursting  .    .^ 
and  blowing  off  of  the  fittings  is  concerned.    ^  ■  ^-'.^z^: ,:'":^':  '■'•::'  •'^■/■■-' 

At  one  time  good  Para  rubber  was  largely  used  in  the  manu-       ■ 
facture   of   air   hose,    but   it    is   claimed   that    since   the   general  /  ' 
introduction   of  the   automobile,   the   greater   part   of   this  good 
rubber  is  used  in  tires,  and  that  Mexican,  or  some  other  poorer  ; 
substitute,     has     been     used     for     hose.       This     is     refuted     by  .  T, 
the  manufacturers,  and  it  is  claimed  that  the  low  price  paid  for  - 
the  air  hose  is  responsible  for  the  poor  quality,  and  that  there    '. 
is  plenty  of  Para  rubber  for  all  purposes,  if  it  is  desired.  •,;/: 

Many   failures  of  air   hose   can   still   be   traced   to   the   wrong  ■  . 
practice    of    pulling    the    couplings    apart    instead    of    separating;", 
them  by  hand ;  while  improved  couplings  may  have  to  some  ex-  u-.; 
tent  reduced  this  trouble,  much  of  it  yet  remains.     Also,  where    > 
some  of  the  improved  couplings  have  been  struck  and  distorted.  A; 
the  force  necessary  to  separate  them  seems  to  l>e  about  as  great    •" 
as    with    the   old    type.      Could    this   practice   he    stopped,    many      - 
failures   would   be   eliminated,   but   good    results   cannot   be   oIj-';'; 
tained  by  a  few  roads  stopping  it  and  many  others  permitting 
it  to  be  done.     It  must  be  by  a  general  co-operation  of  all  roads.    ,'? 

•A  great  deal  more  trouble  was  experienced  during  the  severe  >- 
cold  weather  of  the  past  winter  with  what  are  termed  frozen  or 
stiff  hose  than  ever  before;  it  would  appear  that  this,  too,  was 
due,   in    some   manner,    to   the   make-up   of   the   tubing :    also   to 
some    extent    to    the    moisture    contained    therein ;    many    cases 
were   encountered   where   the   leakage   was   so   great   that   both  r  .'. 
passenger    and    freight    trains    were    stalled,    the    hose    in    some  . 
cases   parting   entireh- 

There  is  no  doubt  but  that  pure  Para  rubber  is  but  very  little 
used  in  air  hose,  and  it  is  known  absolutely  that  the  make-up 
of  the  rubber  tubing  is  not  as  good  as  that  of  several  years  ago; 
yet,  at   the   same   time  it   is   known   that  the  manufacturers   can 
furnish  a  hose  that  will  stand  the  tests  required  by  the  Master  -■' 
Car  Builders'  Association.     I''urtlier,  it  is  not  believed  that  such > 
requirements  are  severe  enough.     It   has  been   suggested  that   a 
higher  tensile  strength  of  the  inner  tube  be  required,  and  it  is 
believed  that  this  would  make  a  decided  improvement,  as  tests 
made  with   some  of  the  present  make,  that  have  been  but   two  . 
or    three    months    in    service,    developed    numerous    pin    holes,  .;  ■- 
which  no  doubt  account  for  the  large  number  of  cases  of  burst  j~ 
and  porous  hose  that  are  comparatively  new.,.      ;      .     "^        -  ■'-.,. 

^'our  committee  is  of  the  opinion  that  the  only  hope  for  im- 
provement rests  in  a  better  quality  of  rubber  tubing  through- 
out ;  enough  has  been  learned  to  lead  the  committee  to  think 
that  such  improvement  cannot  be  obtained  at  the  present  price 
paid  for  the  hose.  It  is  admitted  by  manufacturers  that  the 
strength  of  air  hose  has,  to  some  extent,  been  sacrificed  in  ob- 
taining the  friction  required  by  the  specification  of  the  Master  j." 
Car  Builders'  -Association,  inasmuch  as  a  looseh'  woven  duck 
has  to   be  used;   if  a  tighter  woven   duck   could   1>€  used   the 
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strength  \vt)uld  be  increased,  although  the  friction  might  be 
decreased.  ••y.v' ■  ■;■■•'  vV;:.'-'-^'.:''-../:''--./!,: '  S  \-' ':■"''  -■"••■  •,;'  '.:  '  ■■'^:'':  ...■  ■ 
I"very  effort  should  he  made  to  discourage  the  use  of  hose 
purchased  only  on  specitications.  as  the  manufacturers  can  fur- 
nish hose  to  meet  said  specifications  without  any  regard  to  what 
life  will  be  obtained  from  the  material  in  service.  On  the  other 
hand,  better  results  will  be  obtained  by  securing  the  hose  on  a 
service  basis,  as  can  be  easily  arranged  for. 

Another  recommendation  has  been  made  looking  toward  the 
advisability  of  making  up  a  hose  so  that  the  pressure  resistance 
can  be  materially  increased  by  the  use  of  a  lighter  weight  duck 
and  an  increase  in  the  number  of  ply.  It  has  been  suggested  by 
an  expert  that  a  more  homogeneous  pressure  resistance  effect 
can  be  obtained  with  8-ply  and  8-oz.  duck  than  with  4-ply  and 
16-oz.  duck.  Such  a  hose  should  be  held  together  with  a  very 
high-class  friction,  and  should  be  easily  pliable  at  low  tempera- 
ture ;  i.  e..  zero  or  below.  It  is  further  believed  that  such  a 
hose  would  give  less  trouble  from  pulling  off  the  littings  on  ac- 
count of  there  being  more  canvass  and  less  rubber  under  the 
hose  bands.      ,  ;.';. 'A'-i  •''■'■.■''■''";.-■■■  .";•/'■-:•%  ■    ^^^     ".''■■'■^"^^v' •:■,    ■■■■-^ 

The  statement  has  been  frequently  made  that  it  would  be  of 
little  use  for  a  few  roads  to  purchase  the  best  quality  of  air 
hose  while  the  majority  did  not.  There  must,  therefore,  be  some 
means  devised  to  secure  a  hearty  co-operation  on  the  part  of  all, 
and  it  might  even  require  a  special  ruling  on  the  part  of  the 
Master  Car  Builders'  Association  to  bring  this  about. 
.!  \N'hatever  may  be  the  outcome,  the  manufacturers  will  wel- 
come the  privilege  of  supplying  a  more  serviceable  grade  of 
hose  if  the  consumers  are  willing  to  pay  the  price.  It  is  up  to 
the  consumers  to  outline  reasonable  requirements  and  to  demand 
of  the  manufacturers  hose  to  meet  them. 

Discttssio)!. — Part  of  the  discussion  related  to  the  hose  blow- 
ing off  of  the  nipple,  but  the  principal  interest  was  attached  to 
the  quality  of  the  hose.  In  passenger  service,  with  long  cars 
and  short  cross-overs,  there  is  such  a  large  lateral  movement 
of  the  car  ends  that  the  hose  is  pulled  off.  even  with  proper 
holders  which  provide  for  a  free  lateral  movement.  Some  lines 
limit  the  service  of  passenger  brake  hose  to  six  months,  and  it 
is  then  used  in  freight  service;  others  make  a  longer  limit  and 
then  scrap  the  hose  entirely.  They  also  test  the  hose  on  pas- 
senger engines  with  soap  suds  daily. 

The  northern  lines  still  have  trouble  from  rigid  hose  in  very 
cold  weather,  and  it  is  often  necessary  to  remove  hose  from 
freight  cars  after  six  months'  service  in  severe  winter  weather. 
The  inferior  quality  of  the  rubber,  especially  that  in  the  inner 
tube,  was  discussed  at  length,  and  it  was  generally  admitted 
that  the  price  usually  paid  was  too  low  to  secure  rubber  of  good 
quality. 

The  M.  C.  B.  specitications  should  be  revised  in  several  par- 
ticulars, especially  in  requiring  a  high  tensile  strength  for  the 
rubber,  so  as  to  more  effectually  exclude  poor  rubber.  Metallic 
coverings  for  air  hose  were  approved  by  some,  and  by  others 
it  was  even  suggested  that  a  complete  metallic  flexible  coupling 
be  used  for  passenger  cars  instead  of  rubber  hose.  Considering 
the  short  life  of  rubber  and  the  expense  for  hose  of  good 
quality,  it  is  possible  that  a  metallic  pipe  union  would  prove 
economical  in  the  end.  Attention  was  directed  to  the  im- 
portance of  storing  hose  in  a  dry  place  where  the  temperature 
is  not  too  high. 

UXDESIRED   QUICK   ACTIOX  OF  FREIGHT  TRIPLES. 

'V:  J.  W.  Walker  read  a  paper  on  this  subject  in  which  he 
analyzed  the  cause  of  the  trouble  known  among  trainmen  as 
"kicker,"  "snapper"  and  "dynamiter,"  due  to  the  emergency  ap- 
plication when  service  stops  only  are  desired.  The  numerous 
causes  of  the  abnormal  action  of  the  triple,  because  the  auxiliary 
reservoir  pressure  cannot  reduce  as  fast  as  the  brake  pipe  pres- 
sure falls,  are  listed  on  the  chart  below, 

-    -  /v   -Weather  conditions:                                   .'..';'  ••.■■■■    .'■'.■''■■ 

■/'•-.  \"     Unequal  expansion  of  different  metals.                    .'•  "     ;..■,■'    •  .  } 

.;'..i.      Freezing    of    moisture.                                       '.'             -  •  ■.."■",..■ 

.'■■""'•"          Gumming  up   of  excess   lubricant.                   .'.;■'.•,  .,.'..    ,'  ..    ~ 


Lubricant:        '    '  .'■  ..  •'■,-•'•>  '.■      ' "         "        ''■.•.  =  ••.'■-'    -•  ■     - 

.   ■>.     Too  heavy.  '  "•. '■ '1. ','■'  ■''  ■".■•••■■       ''-■'•.,.'.'■.■■ '-i'  '    .(,■!''       ' 

'■   '    ■    Too  much  used.      .';■■.!;•"  ■.'/^••  /:''  ■^'  -■•■■■•.•.  .•■/"  •:.  '    ."'/'■•■'-..-■.'. 

Feed  valve: ',  '    -*• ;'   ' -^  <  V'^v-  •.• '■  ■■'    -       ."      ■'-'''■      •'■  ■  ■■:    ''.   ■■, 

Sluggish.  '■    '^•'\:'     ■•■.;;■,■-;'.■•.>• ''^'v    ■,■,.--.'   I-',/' 

Engineer's  brake  valve:       ■'■'•■'       •         '■••.■■       t       •; '     •  ;    i  ,. 
Condition   of —  ;•..'..-■■-;. 

■  Preliminary  exhaust  port  too  large.  -■  '     '-     .■        -     ■'•<'. 

.    ]-..        Equalizing  piston:        .        .  ■  ,  \      ■":..'.'■;         -  . 

.    ■  Dirty.  '  •   '■  •  -v-'?        '    •    ■■ '.    '.    -.,    .        ■;     ■'.   "■'■.,^' 

(lummed  up.  .' '  '■■       ■.-     '.'    '•'■'•.'' 

Tight.  ■      •    ■     ;,•■,.     ,.,;    ^V;    ■•■   -.;' 

,^ '     ••         Conical  end  of  piston  stem  filed  off.  .  •   .     .  ■.  .;  .     ..'■..... 

Removal   of  exhaust  fitting.  .       '    .    V.'           ''■.'. 

.   '..         Manipulation  of —  ■!.'.■  '     '  ■     .  .   -        '"■'■ 

Lap,  allowing  brake  pipe  leakage  to  "•.  ■':/■•            ''.     \" 

•  "..    _              Apply   brakes.  ,   '    " -' .      /      ,,■     ' 

.  .       "  Open  graduating  valve.  ,'•':-•-    '       '.  ;  ~  ; 

Partial   emergency  position  used  for  service.  >  ^'.■•.  .:-  .       .  ■:• 

Too   light   preliminary   reduction.  .^.  .    ■   '     ■■:•.'..."     .     ■. 

Equalizing  reservoir:  -  ":  ■     '    r        !•'■-■ 

Leaky.  :\  ■  -^  :  '-^■'■■i   :.■'■■  \;..-;-  -.^'•■'''  :''"■''■' 

_•  ■■  Volume   reduced   by   water,   etc,     '  ''  '," 

Too  small. 
""     ■  •  Choked  passage  between  equalizing  piston  chamber  and  equal- 
izing reservoir.  .^_  ...       ... 

Brake  pipe:  A, -...'.''•' v'"^     ■'■''\'-..     ■    ,■  .•     ^■...  ■■':,■■ 

.   .'      Leaky.  ■    •'''-.,'  ■  ■".   '     ■■  ''•  •'•'.■    .■.';    ■*•■    *  •'      '•  ■    ■   "  ■'■•    • 

'  ■■  •  •  Long.       ■'■•'  ■■■:;■■-•::•':'■■■■>•  .v' ..?  •-.;■•/;.■■"'  .'-    -..■■■'  ■"■■■"";■'■■■ 

Conductor's  valve:        ""'.'..■.';-....•..    :   ."     \,';''  ■■■.',.      '    '"     /""■.: 

Attempted  service  application  with.        .' :  .     '    ••-..-    ■•.:••        !''  ;'-- 
Triple  valve:  ..-■•..         .     /         ;^ 

•  .  Restricted  service  port  in  body  or  passage  to  brake  cylinder. 

• '    '  ■  Restricted  service  port  in  slide  valve.  •■   , 

■   ■■■'    ;  Dirty.  .;        ■■...,     ,.....•        :.    ..'•■.■;..•■,•.     ■■: 

'■      •'.  ■  Gummed  up.  "-- •■^:    '■.,  ^;  .' / ''  '       :-  '_.   <."'■.     ■  ;  '  .. '     ' 

:    '  Excessive  friction  of  slide  valve.  •■.■'.'•""'••  :     ;•     .■'■■.'•,  ...v,'  ■ 

.  .-■  Tight  piston.  ,•"•.■  ■  .    ,'■■'.'    '-.,'    •  "■  ■ .  i'i". ' 

•  ■■   .'  Restricted   feed   groove.  ^1.*  ..•'"•:*■•.-:,■./••■•■.    .■■        ,."-';; 
■       ,'  ;  Piston   makes  tight  seal  on  bush..,;.-,'  't^  ■'.  ■■>'].  ,■'■:'.:■>       ■     '.'.'•    ..•  :•.    • 

;  •■  -         Gum  on  piston  bevel.  _     ...  ... 

"  '~    Graduating  valve  spring  catching  in  bush.  _  \-'\'-: 

■  ■"      Weak  graduating  spring  combined  with  excessive  friction.      , 's'',..- 

Piston  travel:  '';•-'' ''v  i-'Jv'vt  ;.    ■•:';••'.•  ■'■■i;^    .,'!'•'.' '^''■ 

Short. 

Most  of  these  causes  can  be  removed  if  the  brakes  are  prop- 
erly maintained.  The  paper  describes  a  device  for  locating 
triples  which  produce  undesired  quick  action,  the  invention  of 
C.  L.  Courson.  It  consists  of  an  indicator  placed  between  two 
hose  couplers,  so  as  to  couple  in  the  train  line.  When  several 
of  them  are  placed  in  a  train  line  "and  brakes  are  applied,  the 
needle  on  all  the  indicators  will  point  in  the  direction  from 
which  the  quick  action  started,  and  by  a  process  of  elimination 
the  defective  triples  are  located.  ~  '"..^';.--' ■■  •  v  ..:     T;',' 

Discussion. — It  was  generally  agreed  that  the  use  of  dry 
graphite  as  a  lubricant  for  the  triple  slide  valve  was  the  best 
remedy  and  has  overcome  most  of  the  trouble  so  far  as  it  re- 
lates to  the  triple  itself.  Air  brake  students  are  of  the  opinion 
that  triples  should  be  so  improved  that  these  difficulties  will  be 
removed  and  Mr.  Turner,  of  the  Westinghouse  Company,  said 
that  that  company  had  designed  an  improved  triple  which  would 
not  apply  the  emergency  unless  desired.       .,   . . .,      ..  ,,  .. 

FRICTION   AND   WEAR  OF   BRAKE   SHOES    AS    AFFECTED  ,. '  " 

BY     THE     WHEEL    LOAD. 

R.  C.  Augur,  engineer  of  tests,  American  Brake  Shoe  & 
Foundry  Company,  read  an  elaborate  report  on  this  subject. 
The  first  part  of  the  paper  gave  an  interesting  historical  ac- 
count of  brake  shoe  tests  and  of  brake  tests.  It  showed  the 
loss  in  efficiency  by  increased  brake  shoe  pressure  and  included 
diagrams  illustrating  the  present  conditions  in  express  passenger 
service.  The  author  proposed  a  rational  sliding  scale  for  pro- 
portioning the  braking  power,  the  development  of  which  is  as 
follows : 

The  time  has  come  when  a  sufficient  mass  of  positive  and 
usable  data  have  been  accumulated  to  enable  us  to  say  that  the 
method  used  for  so  many  years  of  proportioning  braking  power 
on  passenger  cars  to  90  per  cent,  based  on  a  brake  cylinder 
pressure  of  60  lbs.  is  no  longer  tenable  and  must  become  ob- 
solete in  the  immediate  future.  Even  though  our  methods  have 
given  good  results  in  the  past  under  other  conditions,  the  situ- 
ation today  has  so  changed  that  practice  must  now  be  made 
to  agree  with  known  facts.    If  we  wish  to  operate  our  passenger 
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trains   with   smoothness   and   safety  we  must  adopt  a   rational 
sliding  scale  for  proportioning  the  braking  power. 

Diagram  1  shows  the  amount  of  braking  power  required  to 
make  machine  test  stops  from  a  speed  of  60  miles  per  hour 
in  a  certain  distance  with  different  wheel  loads.  These  curves 
will  varj',  of  course,  with  different  shoes,  and  had  shoes  of 
lower  frictional  qualities  than  plain  cast  iron  or  Diamond  "S" 
been  used,  they  would  have  been  further  to  the  right  and  have 


per   cent,    is   a    satisfactory   braking   power   for   the   light   cars 
having  a  wheel  load  of  6.000  lbs. 


■^O"/. 


•0^ 
NONItNAU 


'•»7. 


i»«%  W"*;.  iio7. 


im7. 


Fig.  1 — Braking  Power  Required  to  Mal<e  Stops  from  60  m.  p.  h.  for 
.  .  r..  Various  WKieei   Loads;  Steel  Tired   Wheels.  j.  .".: 

shown  the  necessity  of  higher  percentages  of  braking  power 
for  the  same  length  of  stop.  The  general  character  of  the 
curves  would  have  been  the  same,  however.  Similar  curves 
for  stops  from  a  speed  of  40  miles  per  hour  might  have  been 
included,  but  they  would  not  have  brought  out  the  facts  any 
clearer  as  the  angle  of  slope  is  essentially  the  same,  although 
the  distances  in  feet  are  less. 

Diagram  2  shows  the  percentages  of  braking  power  which  are 
necessary  to  insure  essentially  the  same  retarding  force  or 
length  of  stop  with  cars  of  different  weights.  To  illustrate  the 
way  the  diagram  should  be  used  we  will  assume  that  we  have 
an  eight-wheel  coach  weighing  69,000  lbs.  By  consulting  the 
diagram  we  find  that  the  braking  power  should  be  110  per 
cent.  If,  on  the  other  hand,  we  had  an  eight- wheel  coach  weigh- 
ing 104,000  lbs.,  we  find  that  the  diagram  calls  for  146  per  cent. 
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Fig.    2 — Relative    Bral<ing    Power    Required    for    Cars    of    Different 
Weights  to  Produce  the  Same  Retarding  Force  or 

-■/...■  -J'' -W'-  ■  :-     ■...;■     Length   of  Stop./-   ..  .-;•.,  ?::■,:■■■ 

braking  power.  By  adopting  a  sliding  scale  such  as  this  in 
proportioning  braking  power  for  passenger  cars,  stops  will  be 
shorter  and  smoother,  while  the  danger  of  the  wheels  sliding 
under  abnormal  conditions  will  be  decreased.  These  are  fea- 
tures appreciated  by  the  traveling  public,  and  are  also  desir- 
able from  the  viewpoint  of  the  air  brake  and  the  transportation 
departments. 

■  The  results  shown  on  Diagram  2  can  be  expressed  very  nearly 
by  the  following  formula,  the  assumption  being  made  that  90 


f  Weight  of  car 
Percentage  of  Braking  Power  =  90%  -f-  -i  No.  of  wheels 


—  6,000 


'  -  ■  L  100 

Stated  in  another  form,  this  means  that  for  every  100  lbs. 
increase  in  wheel  load  in  excess  of  6,000  lbs.,  an  addition  of  1 
per  cent,  braking  power  should  be  made.  In  calculating  braking 
power  for  baggage  cars  it  is  desirable  to  add  15  per  cent,  to  the 
weight  of  the  car  for  the  load  carried,  and  base  the  braking 
power  on  the  assumed  loaded  weight. 

In  all  of  this  discussion  we  have  not  referred  to  the  acknowl- 
edged advantage  of  having  the  emergency  braking  power  in 
excess  of  that  used  in  service  application.  This  difference  is 
desirable  on  all  weights  of  cars,  but  is  of  increasing  importance 
with  very  heavy  equipment.  What  we  have  desired  to  em- 
phasize is  that  the  braking  power  should  be  proportioned  in  ac- 
cordance with  the  laws  of  brake  shoe  friction  and  that  this  calls 
for  increasingly  higher  percentages  of  braking  power  as  the  car 
weights  are  increased. 

>  While  the  subject  of  brake  shoe  friction  is  a  vital  one  in  con- 
nection with  the  design  of  car  brakes,  the  rate  of  wear  of  brake 
shoes  is  one  that  is  ever  with  us.  as  it  affects  operating  costs. 
In  the  effort  to  obtain  increased  durability  and  consequently 
reduced  costs,  there  has  been  a  marked  tendency  on  the  part  of 
many  roads  to  use  shoes  of  rather  low  frictional  properties, 
not  realizing  that  the  saving  is  more  apparent  than  real.  On 
the  other  hand  some  of  our  largest  systems  appreciate  the  fact 
that  brake  shoes  are  used  to  do  work,  that  other  things  besides 
durability  are  essential  and  that  they  are  not  applied  simply 
as  ornaments  or  to  permit  cars  to  be  interchanged.  If  the  work 
is  done  shoes  will  wear  out  and  all  that  we  should  ask  is  that 
they  render  a  good  return  for  the  investment.  It  is  not  the 
part  of  wisdom  for  a  road  to  apply  the  latest  improved  brake 
mechanism  and  increase  the  braking  power  so  that  good  stops 
can  be  made  and  then  defeat  what  has  been  gained  by  selecting 
brake  shoes  solely  because  of  their  durability. 

The  whole  subject  of  brake  shoe  wear  is  an  interesting  one 
which  we  shall  not  be  able  to  more  than  touch  on  at  this  time.. 
The  rate  of  wear  as  well  as  the  friction  of  the  shoes  is  affected 
by  several  factors.  .As  many  of  us  have  observed  the  same 
kind  of  shoes  will  often  wear  much  longer  on  some  cars  than  on 
others.  This  may  be  due  to  the  frequency  of  the  stops,  the 
average  running  speed  of  the  train,  the  weight  of  the  car,  or 
other  factors. 

The  rate  of  wear  for  service  tests  is  very  generally  calculated 
in  pounds  per  thousand  car  miles.  In  machine  tests  it  is  usuallj' 
expressed  in  pounds  per  100,000,000  foot-pounds  of  work  done, 
this  expression  being  the  one  used  by  the  M.  C.  B.  committee 
in  their  reports.  The  rate  depends  mainly  upon  the  following 
factors :  Design  of  brake  shoe ;  kind  of  wheel ;  initial  speed ; 
shoe  pressure;  wheel  load. 

In  a  general  way  it  can  be  stated  that  any  increase  in  speed 
or  anything  that  increases  the  shoe  pressure  or  rate  at  which 
work  is  done  will  increase  both  the  actual  amount  of  brake  shoe 
metal  worn  off  and  the  amount  for  doing  a  certain  quanity  of 
work.  .       :-v-"-;-'      ''.:r'-,'\  .'■■■':''\  '  ,(■■'.  --r:'!^ 

The  M.  C.  B.  specification  calls  for  the  loss  of  metal  per' 
100.000,000  foot-pounds  of  work  not  to  exceed  0.8  lbs.  for  tests 
on  a  cast-iron  wheel  made  at  a  constant  speed  of  20  miles  per 
hour,  application  about  one  minute  and  release  about  three 
minutes  with  a  shoe  pressure  of  2.808  lbs.  On  a  steel-tired 
wheel,  however,  with  stops  from  a  speed  of  65  miles  per  hour 
and  a  shoe  pressure  12.000  lbs.,  the  loss  is  specified  not  to  ex- 
ceed four  pounds. 

Some  interesting  data  relative  to  the  effect  of  conditions  on 
brake  shoe  wear  can  be  obtained  from  the  M.  C.  B.  report  for 
1910.     Averaging  results  for  all  of  the  metal  shoes  we  find  that 


L 
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;     on  the  Purdue  machine  the  wear  per  100,000,000  foot-pounds  of 
'..''  work  was  as  follows:      '-^^ '■'  ^-..;    ;'      ;  :     :     '    ;. 

Iron    wheel,  20  miles,     J, 808  lbs.  pressure 0.58  lbs. 

Steel  wheel,  JO  miles,     2,808  lbs,  jiressure 0.7S  lbs. 

'  .     Steel  wheel,  65  miles.  12,000  lbs.  pressure 3.00  lbs. 

This   shows,   first,  that  when   steel   wheels  are  substituted   for 

•  chilled  wheels  in   frei<iht  service  the  rate  of  shoe  wear  will  be 
increased,  and  second,  that  higher  speeds  and  pressures  greatly 

',   incr^'ise  the  rate  of  wear.  '  ...      ;  .•;      ■    '  ^. 

Turning  now  to  the   M.   C.   B.   1911   report,  we  find  that  tests 

were  made  {)n  the  same  machine  at  a   speed  of  80  miles  per 

-  .  hour    with    pressures    ranging    from    12.000    lbs.    to    20,000    lbs. 

Averaging  results,  we  fmd  that  the  rate  of  wear  under  the  vari- 

■    ous  pressures  was  as  follows : 

■  12.000  lbs.  pressure '. 3.41  lbs.  we.nr 

'•.  14.000  lbs.  pressure 3.48  lbs.  wear 

16.000  lbs.  pressure 4.08  lbs.  we.ir 

i   18.000  lbs.  pressure 5.00  lbs.  wear 

.      20,000  lbs.  pressure 6.70  lbs.  wear 

The  general  avera.ge  was  4.53  lbs.,  or  50  per  cent,  more  than 
>  tests  made  during  the  previous  year  at  65  miles  speed,  12,000  lbs. 
■  pressure. 

.:       Numerous  other  instances  might  be  cited  to  show  the  effect 
,:  of   increased   speed   and   pressure    upon    the    wear   of  the   shoes. 

•  but  one  or  two  will  l)e  sufficient. 

>■  In  the  series  of  tests  referred  to  in  connection  with  the  sub- 
ject of  friction  it  will  be  rememl)ere(l  that  wheel  loads  were 
■used  which  were  approximately  those  for  60.000  lb..  90.000  lb. 
and  120.000-lb.  cars  with  four-wheel  trucks.  Comparing  wear 
for  stops  from  40  miles  per  hour  with  those  from  60  miles 
per  hour,  we  find  that  on  the  lightest  car  the  rate  of  wear  per 
100.000.000  foot-pounds  of  work  was  practically  the  same,  that 
for  the  medium  weight  car  it  was  12  per  cent,  more  at  the 
higher   speed,   while   with   the   heaviest   car   it   was  42  per  cent. 

:    more.      The  work  done  in  stopping  from  a  speed  of  60  miles  is 
2.25  times  that  in  stopping  from  40  miles.     This  means  that  the 
actual  amount  of  metal  worn  off  from  the  shoes  on  a  90.000-lb. 
car  at  a  60-mile  stop  is  2.5  times  as  much  as  from  a  40-mile  stop, 
while  with  a  120,000-lb.  car  it  is  3.2  times  as  much.  •  .-:. 

Take   another   example   from   the   same   scries   of   tests,   stops 
being   made    from    a   speed   of  60  miles   per   hour.      .\   60,000-lb. 

./car  braking  at  90  per  cent,  had  a  shoe  wear  of  1.35  lbs.  per 
IOO,0(X).000  foot-pounds  of  work,  while  a  120,000-lb.  car.  l)raked 
at  125  per  cent,  and  stopping  in  practically  the  same  distance, 
had  a  rate  of  wear  of  2.45  lbs.,  or  81  per  cent,  greater.  The 
heavier  car.  however,  weighed  twice  as  much  and  re(|uired  twice 
as  much  work  to  stop  it;  this  means  that  on  the  heavier  car 
the  actual  amount  of  shoe  metal  worn  off  was  3,6  times  as  much 

.'.as  on  the  lighter  car.       ;;•'■."..;.■■•;;'•     :.;;:■       ■''"■„    .•:.■■■%,;.•,". 
In  view  of  such  facts  is  it  any  wonder  that  railways  are  find- 
ing that  the  expense  for  brake  shoes  for  their  heavy  passenger 
cars  is  large  and  that  there  is  need   for  shoes  which  will  give 
good  durability  without  the  sacrifice  of  frictional  properties? 

The  first  essential  in  railway  operation  is  safety,  the  second 
is  economy.  We  have  seen  how  in  the  struggle  to  retain  safety 
the  changing  conditiims  have  necessitated  greatly  increased 
brake  shoe  pressures,  and  that  if  the  question  of  safety  was 
given  the  attention  it  should  have,  inany  of  our  large  roads 
would  be  obliged  to  use  higher  shoe  pressures  than  they  now 
are.  While  the  brake  shoe  has  been  steadily  improved  and 
has  been  able  to  meet  the  changing  conditions  and  stand  up 
under  the  severely  heavy  modern  retiuirements,  it  has  been 
done  at  a  marked  increase  in  the  rate  of  wear,  even  though 
considerable  has  been  accomplished  in  the  direction  of  increas- 
ing the  lirake  shoe  durability. 

Personally  I  feel  that  we  are  going  l)eyond  shoe  pressures 
which  are  good  practice.  It  is  self-evident  that  anything  that 
will  enable  us  to  make  the  desired  stops  without  such  high 
pressures  would  be  desirable  inasmuch  as  lower  pressures 
mean  a  greater  coefficient  of  friction  and  a  lower  rate  of  wear. 


-At  the  present  time  one  or  two  of  our  important  roads  are  tr\ 
ing  the  experiment  of  clasp  brakes.  As  this  seems  to  be  tli 
most  practical  scheme  for  obtaining  reasonable  brake  sho 
pressures  the  results  obtained  will  be  watched  with  considerabl 
interest  by  all  of  us. 

Discussion. — The  paper  was  discussed  at  length  by  S.  W. 
Dudley  of  the  Westinghouse  Air  Brake  Company,  who  showeo 
that  while  90  per  cent,  of  the  brake  power  was  applied  to  th. 
shoe  only  10  per  cent,  was  realized  in  efficient  work  in  stop 
ping  the  train,  and  the  principal  loss  was  due  to  the  brake  shoe 
The  co-efficient  of  friction  which  is  usually  only  10  to  12  per 
cent,  in  passenger  service,  was  the  real  measure  of  brake  ef- 
ficiency and  some  improvement  should  be  made  in  the  methods 
of  brake  shoe  application  to  increase  the  efficiency.  ,v         ; 

W.  L.  Burton,  of  the  Westinghouse  Air  Brake  Company,  then 
described  verbally  the  clasp  type  of  foundation  brake  gear  for 
heavy  passenger  cars,  and  presented  drawings  of  such  gear  as 
applied  to  four  and  six-wheel  trucks  on  the  Philadelphia  & 
Reading.  This  gear  has  been  in  successful  use  on  that  road 
for  about  two  years,  and  a  service  of  12,500  miles  per  brake 
shoe  is  obtained.  The  total  leverage  is  9  to  1,  and  as  the  usual 
load  on  the  brake  shoe  is  divided  by  two  the  wear  is  reduced 
and  there  is  much  less  heating  of  shoes  than  where  only  one 
shoe  is  used  per  wheel.  ;._;   t    ..-•,./.•;■.  7 '     -  -;  "-  .;,: 

W.  V.  Turner  regarded  these  two  papers— that  "of  Mr.  Augur 
and  of  Mr.  Burton— as  so  important  that  the  subject  should 
be  followed  up,  and  it  was  decided  to  appoint  a  committee  to 
further  develop  the  proposed  improvements,  and  report  next 
year. 

WESTINGHOUSE  PC  EQUIPMENT.  .'       ;      :  i 

Thomas  F.  Lyons,  of  the  Lake  Shore  &  Michigan  Southern, 
read  an  extensive  paper  on  this  subject  in  which  he  brought  out 
the  results  obtained  from  the  PC  equipment  in  road  service 
in  the  past  few  years,  and  explained  in  a  general  way  the 
proper  methods  of  train  handling  and  the  care  and  maintenance 
of  the  equipment.     In  closing  he  said: 

"In  conclusion  it  can  be  said  that  the  PC  equipment  has  ful- 
filled all  the  requirements  laid  down  after  the  Toledo  tests  by 
the  air  brake  supervisors  of  the  New  York  Central  Lines,  and 
also  that  it  does  accomplish  what  was  required  by  the  railroad 
conference  held  in  Pittsburgh  in  1909. 

"It  is  essential,  however,  that  the  truck  and  foundation  brake 
gear  be  of  such  a  design  as  to  withstand  the  enormous  pres- 
sure developed  by  the  PC  equipment.  If  this  is  done,  it  will 
only  be  necessary  to  state  what  stopping  distance  is  required 
above  800  ft.  at  60  m.  p.  h.  in  order  to  have  it  accomplished. 
As  the  matter  now  stands  we  cannot  be  sure  whether  the  forces 
developed  are  being  applied  properly  or  not;  that  is  to  say, 
the  trucks  tilt,  changing  the  weight  on  the  wheels  more  or 
less,  the  springs  are  pulled  down  together,  there  is  longer 
piston  travel,  and  in  various  ways  the  forces  are  distributed  in 
a  detrimental  manner.  This,  of  course,  largely  defeats  the  ob- 
ject and  may  result  in  abnormal  stresses  in  the  train,  flattening 
of  wheels,  etc.  ..>'•.'■    •^.•' ■:  ^' 

"There  can  be  no  question  but  that  the  PC  equipment  will 
meet  all  the  requirements  of  service  braking  and  develop  all 
the  force  required  for  emergency;  but  for  these  features  to 
operate  effectively,  it  is  essential  that  it  should  have  the  proper 
foundation  to  work  upon,  and  for  this,  it  is  not  out  of  place  to 
ask  this  association  to  put  forth  its  best  efforts  to  secure  such 
truck  and  foundation  gear  design  as  will  meet  the  require- 
ments." ..    :\. 

Discussiou. — The  discussion  related  principally  to  the  manner 
in  which  the  engineers  reduced  pressure  in  applying  the  brake 
when  the  PM  and  PC  brakes  were  mixed  in  a  train.  Much 
of  the  difficulty  from  the  flat  wheels  was  due  to  improper  appli- 
cation, and  in  not  carefully  following  the  instructions  for  the 
use  of  these  brake  equipments. 
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.•;:;:•.;•,;..  PIPE   AND   PIPE   FITTINGS,  ^C         •         J-^  ■    ;.. .; 

.p.  H.  Donovan  read  a  paper  on  this  subject  which  related 
niore  particularly  to  the  air  brake  piping  on  locomotives.  It 
ga.e  the  results  of  an  exhaustive  investigation  made  by  the 
\\  LStinghouse  Air  Brake  Company  to  determine  the  effect  of 
elbows  and  pipe  fittings  on  the  service  operation  and  quick  ac- 
tion of  the  brake.  It  was  shown  that  the  ordinary  data  re- 
lating to  air  transmission  in  pipes  does  not  apply  to  brake  opera- 
tion and  is  misleading  if  so  applied.  To  secure  proper  brake 
action  the  pipes  and  fittings  must  be  such  as  will  insure  a  drop 
of  pressure  in  the  l)rake  pipes  at  the  rate  of  8  Ihs.  per  second. 
Fdllowing  are  the  important  conclusions  which  the  author  drew 
fri.m  the  results  of  the  experiments: 

J  irst,  that  the  service  operation  of  the  brake  is  not  seriously 
affected,  either  by  size  of  pipe  or  number  of  elbows,  whatever 
effect  does  occur  being  merely  that  due  to  volume  and  not  re- 
sistance to  movement. 

Second,  the  question  considered  in  this  paper,  therefore  re- 
duces to  one  of  the  effect  of  piping  or  elbows  upon  initiation 
and  propagation  of  quick  action.      -':  :/y\x"^:y''i- '''':■'■■'■''•'■  '''.■^-■ 

Third,  it  is  necessary  to  have  a  quick  action  valve  or  venting 
device  located  so  near  the  brake  valve  and  so  near  the  following 
(|uick  action  device,  as  will  insure  the  drop  of  pressure  in  the 
lirake  pipe  at  the  rate  of  8  lbs.  per  second,  and  that  this  rate 
<iccur  while  the  quick  action  device  is  in  release  position. 

loiirtli.  if  the  preceding  conclusion  is  accomplished  it  is  im- 
material as  far  as  quick  action  is  concerned,  whether  the  piping 
i.s  long  or  short,  or  whether  many  or  few  elbows  are  employed. 

liftli,  as  it  is  important,  however,  that  the  time  of  transmis- 
sion of  quick  action  throughout  the  train  be  as  short  as  possible, 
and  as  length  of  pipe  adversely  affects  this  by  added  volume  and 
some  slight  resistance,  and  elbows  by  resistance  and  a^slight  in- 
crease in  volume,  it  is  desirable  to  keep  both  to  a  minimum. 
;.;'5"u-///,  whenever  the  length  of  pipe,  that  is,  volume  of  the 
brake  pipe,  can  be  reduced  by  the  use  of  an  elbow,  it  is  preferalile 
,  to  use  the  elbow. 

■  Scrcnth,  that  the  deductions  and  rates  made  from  experiments 
and  experience  in  air  transmission  do  not  apply  to  a  brake 
o|)eration,  and  are  misleading  if  employed  in  this  connection, 
as  here  volume  is  the  chief  factor  to  be  reckoned  with,  at  least 
within  the  limit  of  present  methods  of  installation..:,    .V^^:;,v 

liighth,  that  with  the  conditions  of  long  locomotives.  doubTe 
beading,  the  complexity  of  piping  that  goes  with  this,  in  com- 
bination with  long  trains,  one  quick  action  device  per  locomotive 
is  not  sufficient  to  insure  the  propagation  of  quick  action;  in 
otlier  words,  one  quick  action  device  per  locomotive  is  not  suf- 
ficient to  secure  the  required  drop  of  8  lbs.  per  second  on  the 
first  car.        : .  V ^'-■'  :'■■/'■■:  W-'- ■;■:;■  "  ■  '-■;•' l^^"  ,':■-  ,.  ;'  '">  .;.-;■-,.■••■';■'"'•' 

X in  til,  that  a  quick  action  device  operated,  by  a  fixed  and  in- 
variable volume  is  preferable  to  one  that  is  operated  by  a  variable 
volume.  ■   ••      - 

Tenth,  that  a  quick  action  device  governed  entirely  in  its 
o|)eration  by  rate  of  reduction  is  preferable  to  one  whose  opera- 
tion is  contingent  upon,  or  varied  by,  the  rate  of  reduction  and 
'resistance  to  movement.  v    ■      ,      ;'■  V- />■.  ■•■ -i^."^  "    '  :-':i:  ■;"  r: 

i  Eleven  til,  that  when  triple  valves  are  used,  the  rate  of  fall 
Of  brake  pipe  pressure  must  exceed  8  lbs.  per  second  if  the  triple 
valves  have  been  caused  to  assume  or  stop  in  service  position 
before  quick  action  reaches  them.    ■     >•  ^V  v.  .7^''  V'?     "'.^'^   •   J^  • 

Twelfth,  that  the  volume,  that  is  size,  of  auxiliarj'  reservoir 
ii  T  material  factor  in  producing  quick  action  with  a  triple  valve, 
fcr  the  reason  that  the  greater  the  volume  the  more  extreme 
adverse  conditions  may  be  before  quick  action  fails  to  take  place. 

Thirteenth,  that  to  insure  propagation  of  quick  action  in  a  long 
triin,  it  is  necessary  (as  near  as  we  could  determine  for  each 
WO  cu.  in.  of  brake  pipe  volume,  to  suddenly  open  at  least  a  16  in. 
'utlet  to  the  atmosphere,  it  being  understood  that  the  quick  ac- 
tion device  is  located  about  the  center  of  this  600  cu.  in.  volume. 

I  ourteenth,  that  elbows  and  length  of  pipe,     per  se,"  are  not 


the  most  important  factors ;  that  is  to  say.  it  will  generally  be 
found,  when  quick  action  fails,  that  it  is  due  to  other  causes  than 
these,  for  example,  unnecessary  restrictions  in  the  piping,  such 
as  fins,  use  of  unions  with  small  passages,  kinks  in  the  hose- 
pipe screwed  too  far  into  tees  or  elbows,  etc.  Also  any  and  all 
the  circumstances  and  conditions  mentioned  in  the  previous  con-  , 
elusions;  in  other  words,  it  would  be  a  mistake  to  give  consider- 
ation to  elbows  only  as  though  their  elimination  would  l>e  a 
panacea  for  quick  action  failures.       ;.^.^:.  .^V'...    ,,;  ^^v."     ■/ 

To  conclude,  the  writer  would  recommend  that  the  foregoing 
conclusions  be  considered  the  real  tost  for  all  biconiotive  brake 
installations,  including  piping,  the  type  of  lociimotive  and  service 
conditions  for  which  it  is  intended,  determining  the  design  that 
should  be  applied.  . 

"  AN    APPRECIATION.   "  "     .  '    '     ;  ^  '   '' 

The  executive  committee  presented  the  following  resolution 
relating  to  W.  V.  Turner,  vvliich  was  unanimously  adopted : 

"Resolved  that  as  Mr.  Walter  V.  Turner,  chief  engineer  of 
the  \\  estinghouse  Air  Brake  Company,  has  devoted  so  much 
of  his  time  and  efforts  towards  the  welfare  and  usefulness  of 
this  association,  it  is  the  sense  of  this  association  that  a  suit- 
ably engrossed  resolution  of  appreciation  be  presented  to  Mr. 
Turner  as  a  tangible  recognition  of  our  esteem  and  of  his  abil- 
ity and  genius."   ''^:.-'^.  :..:'''■  u:y\  .i''::'^"'^.'''.!'-'^^  ^'''^■-  ■  \:- ''-■■'■',''■'■.■<[.'  .■ 

In  response  Mr.  Turner  gave  an  interesting  account  of  Ills 
career  in  connection  with  his  work  in  developing  air  brake 
equipment.-  :;•..,:  "  :  i.-'    ■-"      ■'   /■•v^.V.'U-.;'  ■'•'.■ " 

■:,■::■■-''     "■':.■,-'■■  -v!  "^■'"•'  OTHER   BUSINESS.    ;'•'  .:•'■'•  r  .^•■.  ■•.,."■,;- Z^^.^: -;/.';; 

Brief  addresses    were   made   by   J.    F.   AValsh.    general    superV 
intendent  of  motive  power  of  the  Chesapeake  &  Ohio,  and  J.  £ 
New  of  the  Norfolk  Southern.        v-r^^V ;"■'■?       C;   i^-..\    v    • 

The  following  officers  were  elected :  President.  H.  A. 
Wahlert,  Texas  &  Pacific;  first  vice-president.  W.  J.  Hatch, 
Canadian  Pacific;  second  vice-president,  L.  H.  Albers,  Xew 
York  Central;  third  vice-president,  J.  T.  .Slattery,  Denver  & 
Rio  Grande;  secretary,  F.  M.  Xellis,  Westlnghouse  Air  Brake 
Company ;  and  treasurer.  Otto  Best,  Xathan  Manufacturing 
Company.  St.  Louis  was  selected  as  the  place  of  meeting  for 
next  year.  .■.=';..:.- ,•;    .:.'•;.  '''.--  '.^a:-  ■'■..■■^>y- '.■.'-■'' .^■^' '.':,  ■■ 


SELF-CLEARING  ORE  CAR 


A  self-clearing,  quick-dumping  ore  car.  built  by  the  Pressed 
Steel  Car  Company,  Pittsburgh.  Pa.,  and  specially  designed 
for  use  in  the  ore  trade  in  the  northwest  is  shown  in  the  il- 
lustrations. The  primary  object  was  to  produce  a  self-clearing 
car  which  would  discharge  its  entire  lading  between  the  rails, 
practically  instantaneously  on  opening  the  doors,  without  leav- 
ing any  ore  inside  the  car.  which  would  have  to  be  removed 
by  digging,  shoveling  or  other  laborious  methods,  as  is  almost 
invariably  the  case  with  the  ordinary  type  of  drop  bottom  ore 
car.  The  general  dimensions  and  data  for  these  cars  are  a& 
follows :  ;:■''-  '■'■':  v 


h'W^s'^'».«<K,«'a^*  • 


at 


in. 
in. 
in. 

in. 
in. 
in. 


Length  inside  of  the  body ; ;-. 

Width  inside  of  the  body 

Width  over  side  sheets , .  v". 

Length  over  ends ...... 

Height  from  rail  to  top  of  body <  i.; . .-, ... 

Distance  from  center  to  center  of  trucks.....;."..;;.. 
I-ength  of  drop  door  o]>erinp,  at  center,  5   ft.  7^5  in. 

Width  of  drop  door  opening 

Cubic  capacity,  level ..  y. ,  i .. 

Cubic  capacity,  level  10  ft.  average  heap.  ..^VV.^.'. ''. 

Weight  of  car  body ......;,;..... 

Weight  of  trucks 

Total   dead   weight , 

Ratio  of  lading  to  total   weight  of  car  when  loaded. 

These  cars  have  the  largest  unobstructed  door  opening  that  it 
is  practical  to  obtain.  The  hopper  floor  sheets  have  a  slope  of 
50  deg.,  and  the  hopper  side  sheets  60  deg..  insuring  free  and 
easv  mo\ement  of  the  lading     Two  doors,  one  hung  from  each 


•;,«.#'*  «  '»■■» 


,....18  ft.  IH 

;.>;..«  ft.  6'/2 

.;....^:,..8  ft.  7 
,::..22  ft.  O'i 

9  ft.  6 

,:, ]4  ft.  8 

sides.  .8  ft.  O'/i 
......6  ft.  6'/i  in, 

. .  j. ._.  . . 705  cu.   ft. 
.....J...  .8.U  cu.  ft, 

........16.700  lbs, 

1 5.800  lbs, 

3-'..=lOO  lbs, 

77.^  per  cent. 
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side  of  car.  are  operated  by  an  adjustable  self-locking  safety 
device,  which  is  positive  in  its  action  and  will  prevent  the 
operator  from  being  injured  through  carelessness  or  inexperi- 
ence in  operating  the  doors.  The  mechanism  can  be  operated 
easily  by  one  man  and  the  time  consumed  in  opening  the  doors, 
dropping  the  load  and  closing  the  doors  again  in  actual  serv- 
ive  has  been  as  low  as  one  and  one-quarter  minutes.  The  doors 
are  supported  ])y  cranks  which  turn  over  a  dead  center  into  a 
position  of  rest,  so  that  no  load  is  sujiported  by  the  gears  or 
by  ratchet  locks.  lo  (Umip  the  cars  the  cranks  are  merely 
tipped  over  the  dead  center,  after  which  the  weight  of  the 
lading  sends  the  doors  down  with  a  rush  and  sufficient  shock 
to  materially  aid  in  detaching  any  of  the  lading  which  may  tend 
to  stick  to  the  inside  sheets. 

;  The  doors  are  connected  to  the  cranks  by  heavy  rods  witli 
screw  adjustment,  so  that  they  may  readily  l)e  maintained  tight; 
there  can  lie  no  stretch  or  give  in  these  rods,  as  is  the  case 
with  chain  construction.  This  insures  ihe  doors  remaining 
tight  and  close,  and  that  there  will  be  no  leakage  of  ore  in 
transit.  Another  advantage  in  this  rod  connection  is  that  if 
the  doors  are  frozen  up  in  handling  frozen  ore,  so  tiiat  they 
will  not  drop  by  gravity,  they  can  be  forced  down  I)y  these 
rods;   this  cannot   be  done   with  a   chain   connection. 

The  doors  have  lieen  made  stronger  rmd  are  nn-re  heavily 
braced,  than  has  been  the  practice  in  the  past,  to  prevent  dis- 
tortion and  damage  from  loading  with  steam  shovels,  under 
which  hard  usage  it  is  ditticult  to  keep  the  doors  in  good 
shape.  The  crank  shafts  at  either  end  of  the  doors  are  equipped 
with  segmental  gears,  connected  by  means  of  a  rack  gear  along 
the  side  of  the  car.  which  insures  perfect  unison  of  action  at  each 
end  of  the  door,  lioth  in  opening  and  closing  it;  also  does  away 
with  the  use  of  chains,  as  applied  to  some  of  the  earlier  cars  of 
this  type.  There  is  also  an  au.xiliary  latch  which  operates  on  the 
rack  gear  as  an  extra  precautiim  to  avoid  accidental  opening  of 
the  doors. 

The  general  design  of  the  car  is  in  accordance  with  tlie  best 


for  safely  carrying  50  tons  of  ore  and  providing  the  necessary 
construction  to  make  the  car  discharge  its  load  freely.  Ma  e- 
rial  has  been  liberally  used,  where  necessary  to  insure  the  car 


Interior  of  Self-Clearing   Ore   Car. 

operating  with  a  minimum  cost  for  maintenance  and  operation. 
The  trucks  are  of  the  arch  bar  type  with  5K'  in.  x  10  in.  jour- 
nals and  have  pressed  steel  bath  tub  type  bolsters  and  pressed 


:.■■■•■',■•.■.■•■  Steel    Self-Clearing,    Quick-Dumping    Ore    Car   for    the    Northwest. 

modern  practice,  every  detail  having  been  worked  out  with  care  steel  brake  beam.s.  Several  hundred  cars  of  this  type  have  been 
to  secure  ma.ximum  strength  and  highest  efficiency.  The  dis-  in  service  on  the  Duluth  &  Iron  Range,  and  the  Duluth,  Missab: 
tribution  of  material   is  such  as  to  give  lowest  possible  weight      &  Xorthern  for  over  a  year,  and  have  given  satisfactory  results. 


JUNE, 


1912. 
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TESTS  OF  JACOBS-SHUPERT  FIREBOX. 


A  progress  report  of  the  comparative  tests  being  made  at 
Coatesville,  Pa.,  between  two  boilers,  one  with  a  radial  stay 
firebox,  and  the  other  with  a  Jacobs- Shupert  firebox,  has  been 
made  by  Dr.  W.  F.  M.  Goss,  under  whose  direction  the  work  is 
being  conducted.  This  report  is  as  follows : 
'."The  tests  of  Series  A,  have  been  entirely  completed,  with  re- 
sults which  in  general  terms  are  set  forth  below. 

The  Boilers. — "Both  boilers  are  identical  in  their  general  di- 
mensions which  are  as  follows : 

Outside  diameter  of  shell  of  boiler  at  front  end. .  ...►Vi-«.k-V...». . .  .70  in. 

Diameter  of  shell  at  throat 83^   in. 

Number   of   2  54-in.    tubes 290 

Length  of  tubes 18  ft.   2  in. 

Inside  length  of  firebox 109fS   in. 

Inside   width   of   firebox 76>i  in. 

"The  purpose  of  the  tests  of  Series  A  was  to  determine  for 
each  boiler  the  evaporation  from  the  firebox  and  from  the 
tubes  separately.  To  make  such  a  determination  possible,  the 
back-tube  sheet  was  extended  in  all  directions  to  the  outside 
of  the  boiler,  thus  forming  a  diaphragm  completely  separating 
the  water-space  on  the  two  sides  of  this  tube-sheet.  By  this  de- 
vice each  boiler  was  made  in  effect  two  boilers,  the  heating  sur- 
face of  one  being  all  portions  of  the  firebox,  excepting  the  front 
tube-sheet,  and  the  heating  surface  of  the  other  being  the  tubes 
and  tube-sheets.  :.v^     >'../: .;;."      ■'  ;  X; 

"In  carrying  out  the  tests,  each  compartment  was  supplied  with 
weighed  water  as  though  it  were  a  separate  boiler.  The  quality 
of  the  steam  delivered  from  the  firebox  end  and  from  the  barrel 
end  was  determined  independently,  the  purpose  being  to  deter- 
mine with  the  highest  possible  accuracy  the  heat  delivered  through 
the  walls  of  the  firebox  and  the  heat  delivered  through  the  flues. 
The  heating  surface  of  the  two  boilers  is  as  follows  :  .  ■: 

.     ,^.    "....  -  ._  ^   •• ..       .  -,■••         Radial-Stay        Jacobs-Shupert 

•:■'■■   y  ■'■■/■   --"       ■■••.'•       .■.■•.•'...       ■       ■  Boiler.  Boiler. 

In  the  firebox 179.2  sq.  ft.  201.9  sq.  ft. 

In  the  barrel 2,805.1  sq.  ft.         2,806.5  sq.  ft. 

Total  for  both  parts  of  the  boiler 2,984.3  sq.  ft.         3,008.4  sq.  ft. 

Tests  with  Oil. — "A  series  of  oil-fired  tests  have  been  run  on 
each  boiler.  Three  diflferent  rates  of  power  have  been  employed 
in  each  series,  the  rate  of  fuel  consumption  ranging  from  800  lbs. 
to  2,100  lbs.  of  oil  per  hour.  The  total  water  evaporated  from 
both  the  firebox  end  and  the  tube  end  of  the  boilers  has  ranged 
from  10,000  to  24,000  lbs.  per  hour,  the  evaporation  per  pound 
of  oil  being  approximately  16  lbs.  in  the  tests  of  lowest  power 
and  14  lbs.  in  those  of  highest  power.  In  all  tests  a  surprisingly 
large  percentage  of  the  total  work  was  done  by  the  firebox.  This 
percentage  was  greatest  when  the  rate  of  power  was  lowest. 
Speaking  in  general  terms,  at  low  rates  of  power  from  45  to  50 
per  cent,  of  the  total  heat  transmitted  by  the  boiler  is  absorbed  by 
the  firebox.  With  increase  of  power  the  percentage  falls,  but  the 
lowest  value  thus  far  obtained  is  approximately  34  per  cent. 

"As  the  heating  surface  of  the  firebox  is  a  comparatively  small 
fraction  of  the  total  heating  surface  of  the  boiler,  it  is  evident 
that  heat  is  transmitted  from  the  firebox  at  rates  which  are  ex- 
tremely high.  For  example,  results  of  a  number  of  tests  show  the 
evaporation  of  more  than  50  lbs.  of  water  per  square  foot  of 
fi;  box  heating  surface  per  hour,  which  rate  of  evaporation  is 
ei  livalent  to  the  development  of  more  than  300  horse  power  to 
tl  firebox  alone.  In  estimating  the  significance  of  these  results, 
It  should  be  remembered  that  in  the  experiments,  the  firebox 
vi  tually  constituted  a  boiler  by  itself,  that  it  had  no  more  water 
3'' 'Ut  it  than  the  normal  locomotive  firebox,  and  that  it  could 
"'  t  benefit  by  the  circulation  of  water  from  the  forward  end  of 
tl -*  boiler  backward  into  the  water  legs.  The  fact  that  fireboxes 
s;  bjected  to  such  conditions  could  be  worked  at  the  rate  of 
P  Hver  stated,  is  suggestive  of  new  possibilities  in  boiler  design, 
^he  full  development  of  these  data  will  make  of  record  facts 
\\ith  reference  to  the  distribution  of  work  between  the  firebox 


and  tubes  of  a  modern  locomotive  boiler  which  have  never  before 
been  determined. 

"The  experimental  results  have  not  yet  been  sufficiently  studied 
to  permit  a  final  statement  to  be  made  concerning  the  relative 
performance  of  the  radial-stay  boiler  and  the  Jacobs-Shupert 
boiler.  It  appears,  however,  that  the  absorption  of  heat  by  the 
Jacobs-Shupert  firebox  is  somewhat  in  excess  of  that  absorbed 
by  the  radial-stay  firebox,  and  that  taking  the  boilers  as  a  whole, 
the  Jacobs-Shupert  boiler  is  slightly  more  efficient. 

Tests  with  Coal. — "The  oil-fired  tests  already  described  have 
been  duplicated  by  a  series  of  coal-fired  tests.  The  results  ob-' 
tained,  so  far  as  they  refer  to  the  distribution  of  work  between 
the  firebox  and  the  tubes,  and  to  the  relative  performance  of 
the  radial-stay  boiler  and  the  Jacobs-Shupert  boiler,  are  in  entire 
agreement  with  those  obtained  from  oil."  .  ■ '  w/ *  ;  •         r^  ;"••". 

The  tests  for  strength  under  low  water  conditions  in  whicli 
each  boiler  will  be  subjected  to  a  progressive  series  of  tests  un- 
til the  destruction  or  serious  deformation  of  the  firebox  occurs, 
will  take  place  at  Coatesville,  Pa.,  on  June  20,  1912.  .,-.   --^^i--:--    ■ 


.v:a;:;-^C^;;.-:GLASS  ENGINE  NUMBERS J:;^?-:  v;;' ; :-; 

The  gas  in  tunnels  on  the  Northern  Pacific  is  so  corrosive 
that  it  soon  destroys  the  painted  numbers  on  locomotives  and 
way  cars,  and  on  the  Mountain  division  it  is  necessary  to  protect 
these  numbers  with  glass.  The  illustration  shows  the  method 
devised  by  A.  M.  Burt,  superintendent  of  the  division  for  doing 
this.  On  engine  cabs  the  numbers  are  left  as  painted,  and 
over  them  is  bolted  a  wooden  frame  of  1%  in.  x  1^  in.  material 
of   the   proper    length   to   take   the    required    number   of   double 
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Locomotive  Provided   with   Glass   Number*. 

Strength  panes  of  glass,  one  pane  for  each  number.  The  num- 
bers are  painted  in  white  on  the  back  of  the  glass,  the  balance 
being  painted  black.  The  glass  is  fastened  to  the  frame  by 
quarter  round  beading.  The  object  of  leaving  the  old  numbers 
on  the  cab  is  to  retain  the  complete  engine  number  in  case  the 
glass  becomes  broken,  although  this  seldom  occurs.  The 
service  of  these  glass  numbers  is  practically  unlimited  and  the 
numbers  are  very  easily  kept  clean  and  legible.  The  way  cars 
on  the  Mountain  division  have  the  numbers  treated  in  a  similar 
manner.      ■:;■    :  ...      '.....-  .,,-._    ■■■  .    .-,-    ■ 


A  Lx)NG  Sp.\r. — \  spar  shipped  recently  from  Sheldon,  Mason 
county,  Washington,  on  the  Peninsular  Railroad,  measured  102 
ft.  in  length  and  was  carried  on  two  41 -ft.  platform  cars,  with 
another  car  of  the  same  length  between  them.  The  spar  was 
6  ft.  6  in.  in  diameter  at  the  butt  and  3  ft.  6  in.  at  the  smaller 
end.  and  it  scaled  9.000  ft.  of  lumber.':..  : :     •..';•    .^- •■; .        -:  ;.;:<-■. 
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tlii>lK!'i-     Tint'' ■'^-.  .!'■■" 'litt  aiixti  ai'i    iaioii  \\liiv-l.i  .';H:ra'i'^  -v.  tlu.   .  .        •   -    ,  ;:,'•. 

r;i.ok  ,i;i.-.iv  ii*  ;:ii  Jxtr.i   pvci-aiiri  n   t  '  aS'Mil   ,iiT'iiv-n;.i"  .■lutniv^  >■;       ■■prn^itinu    witli   a    iniiiinnnn   i-"^i    i.>r   niainu-n,iiu\'    ami   •  ipcrali.  ■  ; 
:i1h'  a1i'"1'~  ,'   '  •  'I'lu-  inu'k-  ;ii\'    'f  llu'  arrli  liar  Ivpc  \\i;li  .'       in.   \    id  in.  .ii'i.^ 

-  TUc  vlviiVr.ii   .is-^ivi''    "i'  tlu-.  var.-.i>.,  in   ;HV-'.r<l.iUi-'.'   wi'.k    l'\-  1.i>:    .  ,na'~   ami   liaM-    pi\~~i'.l    >Ui-l    li.ith    inli    i\pr   li'!>iir--   .uul   prr>-'   ', 


J 


■^     *••"• 


Interior   of    Self -Cle.iring    Ore    Cir. 


Steel    Self-Cle.iring.    Quick- Diit>iping    Ore    C.ir    for    the    Northwest..     /  '  '■  i'.. 

.niM<U-nT  jkriKtJ'.V  t-\er_\  rlotail  luninu  Tk^ii  wurkol  "iii  with  i-arc  -toil  lir.aki-  Inan:-  Scviral  Tuiii<lro<1  cars  <<\  tliis  type  luivi-  Ik'i. 
t<«  >i-rnro  niaxiniuni  «trvnuTh  aiul  Iiichv-t  fnii-ioiu-x .  llu'  'ii--  in  -(.-rx  ici-  nil  the  Diiluth  \-  Inm  l\aii;..;i'.  aiul  tlu-  Diiluili.  Misv.i' 
tril>mi.  n   .i   r.vatvria!    ts   >u-i:h   a*   t^.  k'ai'   1"V\  i-st   j-  >>i!Mt.-   ui-ul-t       \    \'i'rtht.rn   l'"r  hmt  a   xiar.  and  ha\r  :..;i\(.n  >aii-i.n.ii'r\    result 


■  '•*<.'■'*■'  ' .  •'•• 


'^>r^ ,  ■•  -^R" 


i"')ri-if-—^jr-'^^-T^, -%^  T^,-    v-i^      ->r     ...     .      r.     •'    *f 
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ii«:sTs  (}i  .1  \(:()i5s-siiri»i:RT  i'irkijox. 

\    progress    rcpDrt    of    the    ciiniparative    k-sts   ])eiiiK   made   at 

,C    .itfsvillc.    I'a..    I)i-t\vffii    two    boilers,    one    witli    a    railial    stay 

li.   )»cj.\.  and    the  otlier   uilli   a  Jacohs-SIuiport   iirel)ox.   lias  heeii 

n.-.-Ie  liy  Dr.  W     I'.   M.  lioss,  under  wliose  direction  tlu'  work  is 

In  Mi;^  eonthicted.      This  report  is  as  follows: 

The  tests  of  Series  .\,  have  hem  entirely  C(jnii)Ieted,  with  re- 
<j-,  i<  whieli  in  i;i<"'iral  terms  are  set   forth  below. 

riic  lu'ilt'i A\-"l'>it\h  boilers  are  identical  in  their  general  di- 
iii'iisions  which  are  as  follows: 


<iMi«i(lc  <li.ini<t<  1    of  vlii  II   .,f   hfiiKi    .it    fiiiiil    I  ml 

jlMiiiMcr  ol   slicll   at   llno.it 

NMiibrr    of    2^1  ill.    Iiilx's 

I<.'ii>:l|i  pf  tiilK'-i.... ...., 

IliMik'   ti'nutll   of  lirclmx 

li,  i.ii'-  Avi'llli    of    lircltox. 


;..,...  ...70   ill. 

.....  ..83ji    ill. 

. ..2'yO 

..  .  .  is    ft.    J   ill. 

lOy^ii    ill. 

70}^   ill. 


"The  purpose  of  the  tests  of  Series  .\  was  to  determine  for 
eai.'li  boiler  the  evapor;ition  from  the  lirebox  and  from  the 
Utiles  sci>arately.  'In  iiiaUe  such  a  determination  ]MPSsiljle.  the 
hack-lube  sheet  was  extended  in  all  directions  to  the  outsi<le 
of  the  boiler,  thus  forming  a  diaphratim  coniiilelely  separating 
the  water-space  on  the  tuo  sides  of  this  tubc-sbeet.  By  this  de- 
vice each  Iwiler  was  made  in  elfect  two  boilers,  the  healing  sur- 
face of  one  being  all  portions  of  the  lirebox,  excei)ting  the  front 
tulic-shect,  and  the  heating  surface  of  the  otlier  being  the  lubes 
ami  tube-sheets.     :  '  ' 

■In  carrying  <Mit  the  tests,  each  comiiartment  w.is  siipplie<l  with 
s,\eigiie<l  water  as  though  it  were  a  sep.irate  boiler.  The  cpiality 
of  the  steam  delivered  from  the  lirebox  end  and  from  the  barrel 
i'lid  was  dettrmined  independently,  the  purpose  being  to  deter- 
mine with  the  highest  possible  accuracy  the  heat  <lelivered  thrtiugh 
the  w.'ills  of  the  lirelxix  and  the  lieat  delivered  through  the  lines. 
Tfie  heating  surface  <jf  the  two  boilers  is  .as  follows:. 


Til   the    tirel)()x.  . 
.In  the  liaiifl.  .  , 


Kailial-Stay 

lioilLT. 

179.2  s.1.   ft. 
2,805.1   !,q.   ft. 


Jat:oIi-<-.SIiii|n  1 1 
I'.oilcr. 

_'01.'>     M|.     ft. 

2,806.5   M|.   ft. 


Total   (or  Iwlli   parts  of   tlu-  lioik-r. 


2,9H4.3  s.f.   ft.  J,d»8;4  v,,.  ft. 


Tests  zvitli  Oil. — ".X  series  of  oil-lired  tests  have  been  nm  on 
tach  boiler.  Ihree  diffcretit  rates  of  power  liave  been  employed 
ni  each  series,  the  rate  of  fuel  Consmnption  ranging  from  S(X)  llis. 
■to  _M(X)  lbs.  of  oil  per  hour.  The  total  water  evaporated  from 
l)'.;!i  the  lirebox  entl  and  the  ttibe  end  of  the  b<iilcrs  has  ratiged 
fr-im  10.000  to  24,0(X)  li)S.  jier  hour,  the  evaporation  per  pound 
oi  oil  being  approximately  16  lbs.  in  the  tests  of  lowest  power 
at!<i  14  lbs.  in  those  of  highest  power.  Jn  all  tests  a  sHr|)risingly 
l.irge  percentage  of  the  total  work  w.as  done  by  the  firebox.  This 
IH'iceiltagc  was  greatest  wdien  the  rate  of  power  w;is  lowest. 
.S;  T-akihg  in  general  terms,  at  low  r.ites  of  i»owcr  from  45  to  50 
JHr  cent,  of  the  total  heat  transmitted  by  the  boiler  is  absorbed  by 
tt:  firebox.  W  ith  increase  of  power  the  percentage  falls,  but  the 
Invest  value  thus  far  obtained  is  .approximately  34  per  cent. 

As  the  heating  surface  of  the  lirebox  is  a  cc^mparatively  small 
f|  ' 'tion  of  the  total  he.iting  surface  of  the  boiler,  it  is  evident 
ti>  I  heat  is  transmitted  from  the  firebox  at  rates  which  are  ex- 
t'  iiely  high.  P"or  example,  results  of  a  mmdicr  of  tests  show  the 
I  vporation  of  m<ire  than  50  lbs.  of  w:itcr  per  s(|uare  foot  of 
<■  .box  heating  surface  per  hour,  which  rate  of  evaporation  is 
*  ivalent  to  the  develo]iinent  of  more  than  300  horse  power  to 
^■'  lirebox  alone.  In  estimating  the  significance  of  these  results. 
'■  -hould  be  remembered  that  in  the  experiments,  the  lirebox 
\  lally  constituted  a  boiler  by  itself,  that  it  had  no  more  water 
•,  tit  it  than  the  normal  l<Komotive  firebox,  and  th;it  it  could 
1  lieiielit  by  the  circtilation  of  water  from  the  forward  end  of 
■  ■  boiler  Ij.ickw.ird  into  the  water  legs.  The  fact  that  fireboxes 
~  lijccted  to  such  conditions  could  be  worked  at  the  rate  of 
t  .wer  stated,  is  suggestive  of  new  possibilities  in  boiler  design. 
■  'e   full   development  of   these   data   will   make  of   record    facts 

'ii  reference  to  the  distribution  of  work  between  the  firebox 


.md  lubes  of  a  niod(  rn  locomotive  boilir  whicit  Iiave  never  before 
been  determined. 

■■'I  lie  e.viM.rimentaI  results  h;ue  tioi  ^rt  bceti  sufliciently  studie<! 
to  permit  a  final  statement  to  be  made  coiicenmig  the  relative 
perform.iHce  oftlic  latlial-stay  boiler  and  the  J.icobs-Shupert 
i;oikr.  It  ,1 1  (pears.  howe\<r,  that  the  absorption of  heat  by  the 
J.'iC(»bs-.Shupert  lirebox  is  somewhat  in  excess  <»!  that  absorbed 
li.\  the  radi.d-stay  firebox,  ;ind  that  taking  the  tioikrs  as  a  wliole. 
ihe  J.icobs-.Sljuptrt  bf>iler  is  slightly  more  iflicient. 

yV.sl.v  re////  (/.(//.  "The  oil-lired  tests  ali"e;i«ly  tlescribed  ha\e 
been  duplicated  Try  ;t  series  of  eoal-lircd  tcstJ*.  The  results  ob- 
tained, so  f.ir  as  they  refer  to  the  <hstribntion><*f  work  betwetii 
the  lirebo.x  and  the  tubes.  ;ind  to  the  rel.itive  performance  of 
the  ividi.il-sl.iy  boiler  .titd  the  Jaeo1>s-.Shtiperl  boikr.  are  in  entire 
iigre^Mueni  with  tltose  obt:iiiied  fron:i  rtiK";        .  '  '    ■ 

'file  ie>ts  for  strength  under  low  water  comlitlous  in  wblch 
e.icli  boikr  will  be  subjeetid  to  a  progressive  scries  of  tests  un- 
til tile  destruction  or  serious  deformalion  of  the  tirelxjx  occurs, 
will  t;,ke  place  at  Coatesxiile.   I'a.  «m  June  3Q.  I912.'   •• 


qi:\ss  i{X(]ixK  nimiu-hs 

Mie  g.is  in  llmtlel^  on  tin  .\iirtlieni  .  I'acilTG  is  s<>  eorro^ive 
that  it  so<»jV  de-lro\s  tliv  p.iinied  mmiliers  oit  Ioc<»iii'iti\e-  and 
way  cars.  .'iikI  on  the  Monut.iiii  division  it  is  tieee>sary  to  pnuct 
these  munbers  wjth  gl.iss.  Ilie  illustration  .shows  the  method 
flevi?>ed  bv  A.  M.  Hurt,  >iiperinlendenl  nf  tbe  djyisi<m  for  doing 
this.  On  engine  cab^  the  immbers :  are  left  ,  as  J»ainted,  and 
over  thetii  is  bolte<l  .i  wooden  frame  of  l.'-.s  in.  x  1)4  in.  material 
ot    tile    proper    l<ii',^lli    to    t.iki     the    rt-ipiitctl    iiiiinbi-r    of    double 


V    Locofnotive   Provided   with   Glass   Numbers. 

strength  paiK-s  <.f  glass,  one  pane  for  eaeh  iiumt>i.'r.  The  num- 
bers arc  paiiite<l  in  wbite  on  the  back  of  the  glass,  the  balance 
being  p;imte<l  black.  Ihe  glass  is  fastened  to  the  frame  iiy 
t^^iuarter  round  beading.  The  object  of  leaving  the  old  mimbers 
oti  the  <al)  i>  to  ret.iin  the  etiinplete  engine  iiuniber  in  c;i-e  the 
g'la>s  becoiiies  broken,  .iltitoiigli  this  >el<k>m  "mtcuts.  Ihe 
service  of  these  glass  jiiimbers  is  praeiically  tmlimiied  aiid  the 
nniiiliers  are  very  easily  kept  clean  and  legilde.  The  way  cars 
oil  the  .\lonutain  division  have  the  munbers  treatetl  in  a  similar 
maimer.     ./  ■'■  .  ^'  .'..'   -   ■  ■■'  _■'"'       ' /;  ■      . .  ■  ',  ^ 

.\  I.o\<;  .Si-AK.— A  sp.ir  sjiippifl  recenilv  from  .Sheldon.  .\l.i>on 
county.  \\';isiiin'..;ton.  oii  the  IVnin.sular  R.tdroad.  measured  lOi 
ft.  in  length  an<l  w.is  carried  on  two  41-ft.  platform  cars,  with 
.inotlur  c:ir  of  the  s.ime  leiit-th  between  them.  The  spar  w;i> 
o  It.  (>  ill.  m  diameter  at  the  butt  and  3  ft.  6  in.  at  the  smaller 
end.  and  it  scaled  WXK)  ft.  of  lumber.  .  T.'.         • 
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HEAVY     DUTY     LATHK 


■  1... 
i- 


A  powerful  lathe  designed  for  turning  heavy  forgings  and  well 
suited  for  shops  that  forge  their  own  driving  axles  and  piston 
rods,  has  been  designed  by  the  Lodge  and  Shipley  Machine  Tool 
Company,  Cincinnati.  Ohio.  It  has  clearance  for  a  15  in.  diam- 
eter over  the  tool  post  and  will  swing  30^2  in.  diameter  over  the 
bed.  .As  shown  in  the  illustration,  it  is  fitted  with  a  30  h.  p. 
direct  current  variable  speed  motor  having  a  speed  ratio  of  from 
400  to  1.200  r.  p.  m.  There  are  also  two  gear  changes  which, 
in  connection  with  the  motor,  will  give  spindle  speeds  from  15.6 
to  173  r.  p.  m.  This  gives  a  minimum  cutting  speed  on  a  15  in. 
diameter  of  61  ft.  per  min..  and  a  maximum  on  a  3  in.  diameter 
of  136  ft.  per  min.      ;./'v       ;.:•.;  •  :■    ■- 

Very  heavy  parts  and  hearings  of  Hl)eral  area  characterize  the 


Powerful    Lodge   &   Shipley   Lathe  for   Forgings. 

,:  design  of  the  head-stock  and  apron.     AH  driving  gears  are  of 

■  steel,  hardened  and  heat  treated.     The  lightest  gear  in  the  head 
;  ;  hris  a  4  diametrical  i)itch.      I  he   front  bearing  of  the  spindle  has 

-   a  projected  area  of  60  sq.  in.,  and  the  back  bearing  an  area  of 

■/    47  sq.  in.     The  spindle  is  solid  and  runs  against  a  hardened  steel 

plug  at  its  back  end  to  take  up  the  thrust.     On  the  driving  shaft 

•  are  bearings  on  both  sides  of  the  geais  in  all  cases  and  an  oil 

••;•  circulation  is  provided  for  all  driving  gears  and  journals,  as  well 

r.s   for  the  thrust  bearing.     The  oil    drains    from   the  bearings  to 

;      a  reservoir  cast  in  tl:e  bed  and  is  pumped  from  there  by  a  spiral 

■  geare<l  pumj)  to  a  reservoir  at  the  top  of  the  head,  from  which 
v;  it  flows  by  gravity  to  the  various  bearings.  The  machine  will 
\  <[eliver,  with  a  30  horse-power  motor,  up  to  l^J.500  lbs.  pressure 

at  an  8  in.  diameter  and  25,000  lbs.  under  the  same  conditions 
,;'  when  the  motor  carries  a  30  per  cent,  overload.  This  would  or- 
dinarily create  a  pressure  of  over  300  lbs.  per  sq.  in.  on  the 
••.  spindle  bearing,  but  in  this  case  the  driving  i)ini(m  is  so  placed 
that  the  pressure  of  the  cut  is  opposed  by  it  and  the  amount 
of  pressure  on  the  bearings  is  greatly  reduced. 

The  rack  pinion  in  the  apron  is  of  high  carbon  steel,  is  unusu- 

A     ally  large  in  diameter  and  has  a  wide  face.     In  fact  the  smallest 

face  of  any  gear  in  the  apron  is  IV.  in.,  and  the  smallest  gear  is 

•      3'1.  in.  in  diameter.     The  smallest  diametral  pitch  is  5.     The  steel 

bevel  gear  on  the  iced  rod  has  two  keys  diametrically  opposed  to 

each  other.    The  feed  rod  is  driven  hy  a  plain  change  gear  and 

four  changes  of  feed  are  provided.     The  motor  control  rod  ex- 

.;'  tends  along  the  front  of  the  bed  and  is  operated  by  a  handle  near 

.;  the  top  of  the  carriage. 

In  size,  length  of  bearing  and  rigidity,  the  carriage  is  in  keeping 

■'  with  the  rest  of  the  machine.    It  has  245  sq.  in.  total  bearing  area 

•.    on  the  bed,  and  is  gibbed  front  and  rear,  as  well  as  under  the 

'inside  Vs.    The  tool  block  is  steel  and  rests  on  a  cast  iron  cross 

.,  slide.     It  has  one  center  slot  to  accommodate  tools  1)4  i"-  ^  21^ 

•J.  in.,  and  two  open  sides  for  tools  of  the  same  dimensions.     The 


cross  slide  has  168  sq.  in.  bearing  surface  on  top  of  the  carriage 
and  the  feed  screw  is  placed  as  high  as  possible  to  resist  the 
action  of  the  cut.  .\n  oil  trough  is  cast  around  the  carriage,  so 
arranged  that  the  lubricant  from  the  cutting  tool  will  not  flow  to 
the  sliding  surfaces.  I  his  drains  from  its  four  corners  into  the 
drip  pan  under  the  bed.  A  substantial  pump  is  provided,  geared 
to  the  head-stock,  which  will  deliver  a  ^  in.  stream  of  lubricant 
to  the  cutting  tool  at  the  rate  of  sixteen  gallons  per  minute.  .\ 
telescopic  tubing,  with  proper  stuffing  boxes  to  take  care  of  the 
longitudinal  traverse  of  the  carriage,  is  used  instead  of  the  usual 
flexible  tubing. 

The  large  steel  oil  pan  under  the  hed  is  placed  only  far  enough 
from  the  floor  to  permit  a  cast  iron  drip  pan  mounted  on  roller> 
to  be  run  under  it.  The  lubricant  from  the  oil  pan  drains  di- 
rectly to  this  drip  pan  and  is  pumped  from  it  to  the  cutting  too] 
The  shipping  weight  of  this  machine  with  a  12  ft.  bed.  complete 
with  30  h.  p.  motor,  is  apjiro.ximately  20.000  lbs.     ..'  ',      .  '•  '^' ■■:■.'■■'■ 


MACHINE   TOOL  MOTOR  APPLICATIONS 


It  is  frequently  desirable  to  apply  an  electric  motor  to  a  ma- 
chine tool  which  is  designed  for,  and  has  been  operated,  by  a  Ml 
drive.  For  example:  it  is  sometimes  found  necessary  to  operate 
the  sh;ifting  for  a  whole  group  of  machines  a  large  pro])ortion  of 
the  time  in  order  to  drive  a  single  tool  in  the  group,  in  which 
case  it  might  be  advisable  to  provide  the  tool  with  an  individual 
drive.    Again,  the  constant  improvements  being  made  in  the  vari- 


•■''.';  Motor  Applied  to   a    Belt   Driven    Lathe.     .'•':..: 

ous   shops  often  make  it  necessary  or  advisable  to  so  locate  a 
machine  as  to  make  it  inconvenient,  or  impossible,  to  drive  it 
from  shafting.        -:,    ., 
For  use  in  such  cases,  the  Burke  Electric  Company.  Erie,  Pa.. 


i,  ••;■  .v.. 
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is  nimishing  a  framework  and  motor  support  which  permits  the 
diirct  application  of  a  motor  to  the  tools,  allowing  them  to  be 
opi rated  in  the  same  manner  as  if  they  were  belted  directly  to 
the  countershaft.  If  a  variable  speed  motor  can  be  applied,  this 
ari  ;ingement  also  permits  a  decided  increase  in  the  range  of  speed 
changes  on  the  tool. 

In  the  accompanying  illustrations  are  shown  applications  made 
by  this  company  to  a  large  lathe  and  to  a  shaper.  It  will  he  seen 
that  the  cone  pulleys  are  retained.  The  motors  are  so  located 
as  to  take  up  very  little,  if  any,  extra  room  and  drive  through 
belts  to  the  pulleys  on  the  countershaft,  which  gives  the  necessary 


aprons  for  24  in.  high  duty  lathes  required 
12  pieces  in  the  horizontal  Iwring  machine 
able  to  do  the  work  equally  well  in  24  hours. 


72  hours  for  a  lot  of 
,  while  the  drill  was 
a  saving  of  AS  hours. 


I.  /  ^^ 

^             --3 

« — ^-.«r 

n^RB^^^^nr  Hm 

1    W-           1  '     ""-" 
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^ 

^ 
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Burke  Speed  Changing  Device  Applied  to  a  Shaper. 

sptcd  reduction.  The  shafts  carrying  the  pulleys  and  the  cones 
.•ire  carried  by  frames  largely  made  up  of  i)ipe  littings,  which  are 
secured  to  the  bed  of  the  machine  and  so  arranged  as  to  permit 
a  variation  in  the  tension  of  the  belts  on  the  cones.  This  move- 
ment of  the  frrmc  is  obtained  by  a  cam  conveniently  located, 
which  can  be  locked  at  any  point.  In  this  way,  a  loose  belt  can 
be  used  for  high  speed  operation  and  a  tight  belt  for  low  speeds, 
and  the  shifting  of  the  belt  can  be  performed  much  easier  and 
with  less  damage  than  if  it  was  at  a  constant  tension.  It  also 
permits  the  moveir.cnt  of  the  spindle  or  head  by  hand  when  set- 
ting work.   -•.'V'-"--;  .•  ■■,    ■-"      ,.:•;.■:..■■.;:  ^. .:>•'.■;■:".  ^  :-..•■■•"•'."•:: 


BORING    WITH    A    RADIAL    DRILL 


In  the  shops  of  the  -American  rot)l  \\ Orks  Company,  Cincin- 
n;'.i.  Ohio,  are  a  number  of  horizontal  boring  machines  which 
ar,'  required  to  perform  many  ojjcrations  of  the  greatest  accu- 
r;uy  in  boring.     In  a  machine  tool  builder's  plant  of  this  cliar- 

.  acier,  there  is  of  course  a  constant  effort  to  obtain  the  greatest 
tfi'ciency  consistent  with  high  quality  of  output,  and  in  the  dc- 
ta  I  studies  of  various  operations  it  has  developed  that  for  cer- 
tain classes  of  work  the  radial  drill  is  far  superior  to  a  hori- 
*o  ital  boring  machine  in  the  matter  of  time,  and  produces  re- 
st' ts  of  an  equally  high  character.     The  machine  used  is  a  6  ft. 

,  Ai.icrican   radial  drill  of  standard  design. 

.  \s  an  illustration  of  the  im])rovement  obtained  by  the  change, 
th(,  work  on  the  quick  change  gear  box  for  a  16  in.  lathe  may 
be  cited.  When  these  boxes  were  bored  on  a  horizontal  boring 
rt'-'ichine  it  rtciuired  216  hours  to  linish  36  pieces.  On  the  drill, 
V-*  means  of  a  suitable  jig.  the  time  is  reduced  to  45  hours  for 
^>  pieces,  a   saving  of   171   hours.     Similarly,   the  work   on   the 


;■..  v.  ••,.-•: -v  .  Boring  a  Lathe  Apron  on  a  Radial   Drill. 

The  arrangement  of  the  jigs  for  this  operation  is  also  shown  in 

one  of  the  illustrations.  ;';:     .;•.•.>  ^-i  .'•■■■•■  t^:.'i'    , 

It  is  appreciated,  of  course,  that  an  equal  saving  would  tiot  1)e 

general  and  that  there  arc  many  oiierations   which  can   be  satis- 


■        .  :  v   Boring  a  Speed   Change   Box  on  a    Radial    Drill.     ■  .'. 

factorily  handled  only  on  the  horizontal  boring  machine.     Thc^^ 
instances  given,  however,  illustrate  typical  examples  which  clearly 
indicate  that  there  are  some  classes  of  w(<rk  now  being  generally 
jierformed  on  l)oring  machines  f(  r  which  a  radial  drill  oi  suitalile 
design  and  power  is  much  better  suited.  .«'^    :';•; 


WtRELESs  TeleMione. — Telephone  conversation  by  means  of 
wireless  apparatus  was,  on  May  17,  transmitted  a  distance  <if 
over  160  miles,  from  Monte  Marie.  Italy,  to  Magdalena   Island. 


.">_. 
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\'(!l..       S().        Xm.       (I 


^      .''         HKA\'\        1)1  T^        I^ATHI'-  iio^>  ^li.li-  h^^  1(S  >n.  in.  l.iariiiL;  Mirfaov  .>ii  t"|i  di"  tin-  c.irriaiic 

■   "  and   tin-    ii(.il    mtvu    i-.    plaiid    a^    lii.Lili    a>    iM.>siliK'    tn    ri-,-.ist    tl^ 

\   iwunful  latlu-  (U-si-nr.l  f,.r  tiirnin-   lua\y   i(.ri;in^:s  ami  well  ■uli"!!   "''  tlu'  lUt.       ^ii  cil   tr.amli  i>  i-a-t   ar.mnil  tlu-  carriai^c.  -. 

>unv'\    r.  .r   ^l)..|i-,   tlKit    iCrm-   llu-ir   c.uri    .Inviiii.;   a\Us   and    pi-ti'ii  .Mraiii^t.  d  lliat  tlu-  iiihricant   tr.>in  tlic  ciUtinii  l<«<\  will  w{  ll..\v  i. 

r...U.  liri-  Ikiii  dv>iynt-.l  K>    tlu-  l,.id;^i-  and  SliipKy   M-uIiini-    T....!  i'h'  -iilinii   snrtaois.      I  his  <Irain>   !>(  nn  ils   l'..ur  i-dnur-  int..  iln ' 

« '..nii.aiiv.  t  incinnati.   <)lii...      It    luf-   e-karanri-    I'.ir  a    15   in.   diani-  ''''M'  P'l"  imdrr  tlic  i.i.l.     .\   ^ni.>tanlial  imnii.  i^  i.r..\iik-d.  uiart.. 

tier  ..\or  tliv  t<..,l  i.,.M  an.l  uil!  -win-;  ,V,I'  ,  in.  .lianunr  M\ir  tlu-  '"  'l'^'  Inad-st. .ok.  wliidi  will  .kli\ir  a   '4  in.  stnani  ..f  luliric 

In-d.      .\s    -iL-vvn    in    tin-    illu-trati.  .11.    it    is    littid    with    a   Mi  h.    ]<  '"  'l'^'  ^iHtiiiL:  t....l  at  tiu'  rati'  ..l   si.Mii'i;  v'dL.nv  ]Kr  nnimti-. 


.'ail- 


direct  Oiirri'iit  variaMi'  spied  n)..t..r  iia\in'-;  a  spied  rati..  i.i  iri.n) 
-4(Kt  t"  1.3X1  r.  11.  ni.  'I'liere  are  aK"  I\\..  .year  ehanue-  wliiidi. 
in  e..rineeii..ii  uitli  the  ni.it. .r.  will  '.iixe  ^pin.lle  -pii.l-  I'r.  .ni  ].^.(. 
t..  17.?  r  |>.  in.  This  L;i\e>  a  niininmni  i-uttiny  >|ieed  .  .n  .a  15  in. 
'li.iineiir  i.i'  t']  M,  per  min..  an.l  a  in;i\inuini  .11  a  ,^  in.  dianteler 
.  .|    1.?'.  It    |ier  mill       -  . 

Very  luaxy    |.art-  ;in.l  hearinv:-  "t    lilnral  .area   rharaeteri/e  the 


Powerfi.l    Ledge    &    Shipley    Lnthe    for    Forgings. 

desi'iin   "t    ti'e   liead-sti'i-k  and    apr.  .n.       Ml    dri\iiii:    '^ear-    ari-   ..1 

-leel.  hardviU'l  ,ij;d  liiat  treaieil.     '\'\\--  !i'-'htesi  .ye.ir  in   the  luad 

.  lri~  a  4  diatmtrieal  pitch.      lire    if.  tu    l.eari)f_:  .■!    ili,    --iiin.lle  ha- 

■  a,   pr..j'eted   are';  '.f  fitt,  >-|.   in.,  an.l    the   li;nk    l.earin:-:   an   area   ..f 

.,-'7  s<|.  iii.  :   '!'iie  spindle  i-<  s..li.l  .m.I  run-  auani-i   ,1  li;ii-.!i  ni.l  -leel 

[■lii.c: -.at   it-  h'lck  eitd  t.>  taka-  np  the  thni-i      I  )n  the  .Iruni:;   -Ii.ill 

;.re  biartiii:'-  ..n  l>.«lhside-  ..|    ilie  ueai-   ii<   ,,!!   (■;■...■-  and   an   ..il 

C'r^tilatr.iit  i>  provided   l'..r  all  ilia\in'.j  -jear-  an.l  .i.'U'naU.  .a-  well 

:.-    I'lC  tile   ihrn»l    hvarin;:.       I  he   ..il   .Ir.iii;-    ir.in    ill.-   l...;irinu-   \<- 

:■  ieserv  ..ir  ea-"t  in  H  f  her]  .and  i-  piiniiuci   iV.in  there  l.y  a  -piral 

,'-;eared   pump  t..  a    re-ir\i.ir   .at    ih.    I'p   ■  1    llie   lu:i.l.    fr'.m    whiili 

,  i,    |1'<\\-    h\    ■.:ra .  ily :  t.-   the    \.ari..n>    luarini;-        1  In    machine    will 

:'i.iii\er.   wil,h  n  .-U  l)t.r-<-i"\'.  er  m'.t-.r.  np  !••    T-,. -(•'.)  11.-.   pri--iiie 

,••1    ail   S  ill.    dianieliT  ami   J.^.(;iN   1'.-    umkr   the   -anie   .•■  .inliti.  .11- 

•\\  III  u  ilu    m.  i..r  cairii-  a  .>'»  pi  r  en!    . .',  er!<.a.i.     This  w..iihl  <  .r- 

dinarih    .'rcate    .a    pre--ure    ..f    ■  .\  <  r    .iINt    1!.-.    per    -.|.    in.    .'ii    the 

.  spin<ll'-  hearing:,   hut    in   ihi-   ca-c   ilu    dri\iii'_;   ]iim..n   i-   -..   placn! 

that    the  •iire--nre   ..t    the    cut    i-    i.pp..-e.l    l.\    il    .in.l    the   am. ami 

I'l   pri--siire  .'n  tlu-  lii.arin'-;-  i-  -..ireail)    re.hu-e.l. 

The  rack  pink. n  hi  thi  apr.. 11  is  i.i'  hi;^li  carli'.n  sleel.  i-  iinn-n- 
ally  larye  in  (liameier  and  has  a  \\\iU'  lace.  In  I'aci  the  -mallest 
•Uicc  ..f  any  licar  in  tl.e  apr..!)  i>  1 '  •  in.,  and  llie  -malli-t  ■-;e.ir  i- 
,V  _•  in.  in  .Uanieier:  I'he  -nialk -t  dianutra'  pit. -it  i-  .^.  The  -Uil 
l*e\el  i:e;tr  ..11  tlu-  I'eed  n-d  ha-  tw  .  ke_\  -  .liametrical!\  ..pp.  -e.l  p. 
each  .tiler,  rile  teed  r. .d,  i-  .lri\in  l.\  a  pl.iin  clian..je  '.iiar  an.l 
t.  iir  chaii'^e-  ..f  feed  are  pr.'xi.k'l.  The  m..t.'r  c.inir'.l  r...l  e.\- 
li-nds  almi.t:  the  ir.-iit  ..1'  the  he. I  .an.l  i-  ..pirate. I  l.\  a  handle  near 
tin-  \tt]>  oi  thi  varri^i:..;e. 

-In  sii^e.  leiiiitl)  of  heariii'-:  an.l  riui.lilx.  the  c,arria'.^e  i-  in  keepiii.L; 
with  the  re-t  ..f  the  m.ii'hiiie.  It  ha-  _*4.^  s.|.  in.  t..t.il  l.e.iriiiL;  are.i 
Jill  the  lied,  and  i-  tiilihed  ir.  .m  and  nar.  a-  uiH  a-  iimler  the 
iii-ide  \"-.  I  lie  t. .- >!  hl.'ck  i-  Steel  and  re-i-  .  .11  a  ca-t  ir.  .11  cr. -s- 
slide.  It  has  ..ne  center  sl.,t  t..  ace  .mm.  .<iale  t'...|-  I'l  in.  x  i'j 
in.,  and  tw..  ..inn   -i.ks   f. .r  t....I-  ..f  the  same  dimen-i..n-.     Tho 


tele-epic  tnliinv.  vvith  pi..pir  -HiltnL;  I1..X1-  t..  taki  care  ..f  th, 
1.  .ni.;iuiilin.il  tr,a\er-e  .>f  the  carria.ye.  is  u-id  in-tead  ..f  lIu'  u-ua 
lii-xil.k'  liihin'.^ 

Tlu-  lari;e  sleel  ..il  I'an  under  the  hcl  i-  iilaci.l  ..iily  far  nL.tiu! 
ir..m  till-  ll....r  t..  pirmit  ,1  ca-t  ir..ii  drip  pan  m..unled  . 'ii  r..llir-. 
I.,  he  run  iin.kr  it.  The  lul.ricant  f r.  .m  tlu'  ..il  p.an  ilraiiis  fli, 
rectly  t..  this  drip  pan  ami  i-  puuipid  fr.  .m  it  P.  the  cuniui;  to.  1 
I  he  shippiiiL;  wiiiilu  "\  llr-  ma.chiiie  with  .1  IJ  ft.  lied,  cnmpk'li 
w  iili  ,^(l  11.  11.  m.ii..r.  i-  appr. 'ximatei\   jD.iHH)  11.-. 


MACHINF   TOOL   MOTOR   APPLICATIONS 

li  i-  freiiiuntly  .k-ir.iMe  t..  a]>pl.\  .111  electric  m..t..r  t..  a  ik.i 
chilli-  I'...!  wliich  1-  ile-iu'ied  f. .r.  and  has  keen  i.perate.l.  hy  a  he'' 
.lri\i-  li.r  exam]ik-:  it  1-  -..miiiiiu-  f..;in.l  nece--ar\  t..  ..ix-r.-il. 
■.he  -Infiiu'^  f..r  ;i  wh.  k-  i^r.iup  ..f  luachiiu-  a  lar'.^e  jir. .p. .rti. .11  .•: 
ilie  lime  111  ..r<k-r  t..  .|ri\e  a  sini;le  I...>1  in  the  !.;r.  nip.  in  whi.i 
ea-e  it  mi..^lu  he  .'kIs  i-ahli-  I.  pr..\ide  the  t....l  with  an  iii.|i\  i.lu:, 
i'ri\e.      \L;aiii.  the  c.'ii-t.uii  impr.  .\  ciiu-ni-  luniu;  m.i.ie  in  the  \aij- 


.*       I 


Motor    Applied    to    a    Belt    Driven    Lnthe. 

..us  shops  i.fteii  make  it  necessary  i>r  rid\i-akle  t.>  s..  L.cate  a 
machine  as  t..  make  it  inc.  .ii\  eiheiit.  ..r  imii.  .s-ihle.  t..  drive  ii 
from  shaftitiii.     , .         ,.     •/  ■  .'--/_. 

I-',  .r  Use  in   -uch  cases,  tin-   Ikirki-   |-'.Iectric  I '..tniiruiv.   I-"rie.    Pa 


■r  ^.  1- 


•■'■  C'    .■'*■-'  .*. 
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tiiNliiiiii  ;t   franu  ui'ik  .iiid  in..t..r  ^ul)ll(•n   whwh  in.rn:il>  tlu'       ;.pr.  ■ii>  I'l.r  24  in.  lii^li  .luiv  l.itlu-  rt<|uir(.il  72  li.  .m-  i-t  a  l-t  -'l' 


_c\   ;ii)|)lio:itinn    nf   a   iiKitur   i^   tin-   toils,   alli'wiiit;    llu-ni   i-i   In- 

.  :att(l   in    llu-   ."-anic   niantur   a^   if   tln\    wiii-   litlti.il    ilirirtly    in 

f. iiintiTslialt.      It  a   variahir  >|ii(.-<l  ni'itnr  can  lir  aiipliid.  this 

■  iit;nm-nt  also  |nTinits  a  (icci<k'<|  incrvasi'  in  tlic  ran;.;i'  of  spccil 

; -itifs  on   tin-  to,, I. 

li  tilt'  accompanyiiii;  ilhtstrations  ai'f  sImwii  ai>i»Iii"ation-  in.ulf 
•bis  coin))ain  to  a  lariat-  lillif  and  to  a  slia]ifr.  !t  will  lit-  sctii 
:  till-  I'MU-  |iullfy>  art-  rttaintd.  llu-  motors  ai"f  >,,  looaitd 
';,.■  laki-  lip  \fr>  litllf.  if  an>.  txtra  f,  „ini  an<l  dri\f  tliroiiiih 
^-.  to  tlif  luiHtvs  on  tlif  coitnliTsliaft.  uliicli  ui\t.s  llif  ncif^^ar\- 


Burke  Speed  Changing    Device   Applied    to   n    Shaper.      .' 

-;.,  i.d  ridnrtioii.  Tlif  -liaft~  larrviiiL;  liit-  juilltv-  and  tlif  oiiis 
;!'';;  farnccl  li\  franu  s  larvtl\  iiia,li  up  "f  piiH-  litlinLi^.  wliifli  arc 
-"  iirtd  to  tin  !.id  ,:f  thf  niachiiii-  and  s,'  ai"raii;^«d  a>  !-■  lurnnt 
;  .;:iiati'  ii  in  tl  f  t'.ii>iin  ,1!  llic  'iiU>  on  tlif  foiu-^.  I  hi^  ino\f- 
i-itit  of  till  fruf  i-  olitaiiifd  li\  a  ram  I'oiu  tnitiitlv  l,H'atf<i. 
■>' ),'U'ii  fan  liv  J.H-kid  ;it  an\  point  In  thi>  \\;\y.  a  li,osf  lifli  can 
Jv  iiH-d  f,r  h  -;!  >|:.i(l  oitratioit  and  a  tiLiIit  litlt  f,  ,r  lo\y  s])t'fd>. 
aid  tlu-  -liili'.i-L;  ,  i  tlk-  l)ilt  (an  Pc  ]K'i"forino<l  niuili  ra<ur  and 
v^"]!   Ii->^   daif.auf  than   if   it    \\a-  at   a   i-^'ti.>tant    ttiisi'm.      It    ;il>o 


!'•  ianit>  tlif  Hio\firfii!    .,f  tlu 
!.    .^   Work. 


indlf  or  lu-ail   l'\    hand   wlu-n  -t-t: 


150KING     Will  I    A     RADIAL    DRIIJ. 


12   iiifCfs   in    tlif   li,,ri/ontal    1>, 'rini;    macliinf,    wliiJr   tlic  drill    vv;is 
alilf  t,,  do  tlif  Work  f(piall>    wfll  in  24  l)onr~.  a  -a^ini;  of  4S  h..urs. 


Boring   .-,    L.Ttlie  Apron  on  a   Radia!    Drill. 

"I'lu    arraniafjiuiit  ,,f  tlu-  ji'^-   f,  .r  ti  is  ''i»«^">';i'^"i»  i-^  mIm- .>Ii^'v\n  in 
•  ,nf  ,,r  tlu-  illustration-.  .  -{ 

ft  j'i  afiprfviatrd.  oi  i.,ui-v.  that  an  f<|«al  saAinii.Avouhl  tv-t  l.f 
c;riifrTil  aiul  lliat  tliffi    .ire  ii;an\    ojfrations.  uhn-h  i-ub'  K*  -ati— 


•1  the  --lii'ps  ,,f  tlu-  Anurioan  |o,  ,1  W  rij-ks  (oniiKUii.  i  iiuni- 
■'- .  I.  <)lii,,.  ai"f  a  minder  of  ii  ,ri/o;u:;!  Wiriti;.;  marhiiif-  A\!ii,-li 
:.•  "  rt-(|iiirfd  to  prrforni  many  o|ifr:.iioiis  of  trt-  .u;ri.!tf-t  afii- 
!  ,  V  in  lioriiii:.  In  a  ipaohitif  tool  Imildfr'-  j  lant  of  tlii.-.  cl  ;ir^. 
■•  I",  tlurt-  is  i>f  i-,,ui'c  a  con-tam  f:i',,rt  t  1  o.l,:ain  t'lo  .urfatfst 
.'  ■ "  nry  i-on-i>ti  nt  with  hivli  '|ua!ity  of  (iiitptit,  and  in  ihf  dt-.- 
■  ~tndii-  ,,f  \ari,ai-  i,pfratiin--  it  ha-  dfVfio|ifd  that  f,'r  Ofi- 
'•  I  id.'.-- SI  s  of  Work  the  railial  ,h'ill  i-  far  siipfrii,r  to  a  h,,ri- 
/     -'.al    horiii'.;    maihinc    in    tlu-    niattrr   ,,f   tinu-.    and    prodiua-    w-       fact,>ri!\    iiatullid    ojily    .,n    tlu-    h,  .ri/f>tii{;il    Ih.niiiL:    niaohinf        I  lie 


Bering    a    Speed    Cliange    Box   on    a    Radial    Drill. 


"•-^  of  ,11   fi;n,illy   hii^li   (diaraiitr.       lit-  nKuhiiu-   11-i.d   is  a  <>  tv, 
-' 'iriran    radial    drill    <,f   -tandaril    ilf>iyn. 
^-   an   ilhi-tration   ,if  tl,f   mi|ir,  ,\  f  nunt    ol'laiiuil   li\    tin-   rlnniif. 


iii-taiu-f-  i:i\tn.  h-nvi'vi-r.  illii<tr.itf  lyJMiaVf xainiiK--.  uhivli  fUarly 
indiratf  that  tliftv  arv  sonu'  ida->ts  of  work  .now  Iifiii-<^  iit-nfraiK 
pvrt',>rnud  .,n  l.,.rin.L:  matliitus  i',  rwlrirh.i  radial  <lnli  of  -uilaldi- 


'       Wiirk   oil  tlu-  (piifk   (h.ini^f  iitar   hox    tor  a    I')  in.   lathf   may  dt  siiin  and  powvr  is  imicli  I'tttir  -nitt«h      .,       .:   -'     . 

'..    <itf(l.      When   tlifsr   li,,\is    wirf   h^rid   ,,11    a    li,,ri/ontal    h  iriiiii — — ^^__.    ;    .    - 

'hiiif  it   rtM'iirii)  _M(>  li,>iirs  t.i  lini-li  .V,  pifcts.     <  )n  the  drill.  W  ikKi.i>>    M\;i.Ki'Mu\K.--'rfIf|ihrtnt>    citHvor<;ition    1,\     iiK-an>    oi 

iiKaii-  of  ,1   -niiahlf  ji'..i.   ihf  time   i-   rfdtttfd  P,  -1.^   ii,iur-   f,  r  wirflfs-   apparatut;    was.   on    May    17.  !ran<inHtt-<l    a    di-iatuv   of 

•   ■"  I'ifCf.-.    a    -a\in'..;    of    171    lionr-.      Similarly,    tlu-    work    •  ai    thf  ,ivfr    I'd   mile-,    from    M..nti     Marif.    Il.dv.    to-Maydalfiia    l-lan>I 


General  News  Section 


The  University  of  Illinois  announces  that  contracts  will  be  let 
shortly  for  the  new  transi)ortation  huilding  and  the  new  loco- 
motive testing  lahoratorj-. 

Governor  Foss,  of  Massachusetts,  has  signed  a  hill  increasing 
the  penalty  from  $5,000  to  $10,000  to  be  imposed  on  a  railway  for 
the  loss  of  life  of  an  employee  because  of  negligence. 

'I'he  Chicago.  Burlington  &  Quincy  was  fined  $300  in  the  fed- 
eral  court  at  Kansas  City  on  May  3  for  violation  of  the  safety 
appliance  law  in  running  a  train  in  its  yards  with  less  than  75 
per  cent,  of  the  air  brakes  coupled. 

The  Brotherhood  of  Locomotive  Engineers,  in  biennial  session 
'  at  Harrisburg,  Pa.,  has  voted  that  hereafter  the  convention  shall 
be  held  onh'  once  in  three  years.  \\  arren  S.  Stone  was  re- 
elected grand  chief  for  a  term  of  six  years,  by  a  large  majority. 
The  following  were  also  elected:  .\ssistant  grand  engineers. 
L.  L.  Grififing,  Long  Island,  X.  \.;  V.  A.  Burgess,  Louisville; 
Ash  Kennedy,  Winnipeg.  v.,-.  '   ',     "  •    -.   ^ /■     '-.-.- 

The  Massachusetts  legislature  has  rejected  the  bill  recom- 
mended by  Governor  Foss  to  provide  for  the  merger  of  the 
Boston  &  Maine  with  the  Xew  Haven,  and  for  the  electrification 
and  other  improvements  at  Boston,  the  Senate  rejecting  it  by  a 
vote  of  15  to  20.  Governor  Foss  has  told  his  friends  that  he 
will  call  an  extra  session  of  the  legislature  in  July  for  the  pur- 
pose of  passing  the  bill.  '     ,.;,  .,     }    :■  ^  ■:'-  •  r    '  .■„ 

Operation  on  the  Rock  Lsland  lines  on  Friday,  May  10,  was 
affected  by  a  variety  of  weather  conditions.  There  was  a  snow- 
storm near  Calhan,  Colo.,  and  a  dust  storm  driven  by  a  30-mile 
an  hour  wind  at  Gem,  Kan.,  which  piled  sand  so  high  in  several 
cuts  that  it  was  necessary  to  send  for  a  gang  of  workmen  to 
clear  the  track.  .\t  about  the  same  time  there  was  a  washout 
at  Smith  Center  on  the  Nebraska  division  that  cost  the  com- 
■pany  $6,000.  .,^:;.^:;^>■ /.v  •\:''^^:'--,    '■■■•-.  ■^'■.;-.  'v:,  -     '      -;.:';.'':v 

The  anthracite  coal  miners  in  convention  at  Wilkesbarre  last 
week  adopted  the  report  of  their  connnittee  reconnnending  an 
agreement  with  the  operators.  The  plan,  as  presented  liy  the 
operators,  provides  for  fixed  rates  of  wages,  and  the  sliding 
scale,  which  has  been  in  force  during  the  past  ten  \ears.  is 
abolished;  but  it  is  said  that  the  new  rates  are  enough  higher 
than  the  old,  so  that  the  miners  will  l)e  decidedly  better  off  than 
with  the  sliding  scale.      A;'- ^V5■;J■^■^^• -v-:    .•  v-.  v.:     ,;•'.''"  ^'^''•■'■■'■. 

A  committee  of  officers  of  the  Harriman  Lines  is  making  a 
study  of  the  safety  committees  which  have  been  organized  on 
various  railways  with  the  idea  possibly  of  recommending  the 
establishment  of  similar  organizations  on  the  Harriman  Lines. 
The  committee  is  composed  of  VV.  R.  Scott,  assistant  general 
manager.  Southern  Pacific;  M.  J.  Buckley,  assistant  general 
manager.  Oregon-Washington  Railroad  and  Navigation  Com- 
pany, and  Charles  Ware,  assistant  general  manager.  Union 
Pacific.      .:.  /  v.>.       '  ^- ■■'-    ^-  •  • •    ■■■;    ■--.    :.,■:  ,,-r  ,  /  ..        .-■•   V   ■ 

The  Chicago  Great  ^^'estern  has  announced  a  "get-together" 
meeting  to  be  held  under  the  auspices  of  the  enginehousemen, 
shopmen,  track  and  bridgemen  at  Oelwein,  Iowa,  on  June  8. 
Employees  of  other  departments  are  invited,  and  any  officers 
wh<j  may  be  present  will  be  expected  to  take  back  seats  and  con- 
sider themselves,  for  the  evening,  as  employees,  and  not  as 
officials.  Mrs.  H.  J.  Slifer,  wife  of  the  general  manager,  will 
give  a  lecture  nn  ".\  Trip  .\cross  the  Isthmus  of  Panama."  il- 
lustrated   by    about   JOO   stereopticon    pictures. 

The  California  Industrial  Accident  Board,  in  its  first  decision, 
holds  that  Harry  Christ,  an  employee  of  the  Pacific  Telephone 
and  Telegraph  C(jmpany.  who  lost  an  eye  while  at  work,  is  en- 
titled to  receive  $100  for  medical  and  surgical  expenses,  full 
wages   for   time   in   hospital,  65  per  cent,   of  his   wages   for  the 


following  eight  weeks,  and  65  per  cent,  of  his  estimated  loss  n 
earning  capacity  thereafter  for  a  maximum  period  of  15  yeais. 
The  board  finds  that  although  the  loss  of  an  eye  does  not  neces- 
sarily impair  a  man's  earning  capacity,  it  increases  the  difficui:y 
of  finding  work.  ,=;    .';;.v.    <..-   -■■•-;•  -..     •>   •■'     •  ;  -      -.^ 

ITie  Chicago  Association  of  Commerce  Committee  on  Smoke 
Abatement  and  Electrification  of  Railway  Terminals  has  JO 
obser\ers  at  work  recording  observations  of  1.000  smoke  stacks 
typical  of  the  various  plants  consuming  coal  in  Chicago.  Ob- 
servations at  intervals  of  one  minute  for  periods  of  a  complete 
day  will  be  taken  by  the  observers  who  will  record  the  classifi- 
cation of  smoke  as  to  density  according  to  the  Ringelmann 
chart  and  the  exact  percentage  of  density  will  be  determined 
for  each  stack.  Later  a  similar  investigation  is  to  be  made  ■'{ 
the  locomotive  smoke  on  each  railway  line  of  the  city. 

It  is  announced  that  the  Southern  Pacific  is  to  follow  the  plan 
of  giving  publicity  to  accidents  which  has  been  in  effect  on  the 
Union  Pacific  and  other  lines  of  the  Harriman  system  for  sev- 
eral years.  I-'ollowing  an  accident  that  is  not  of  minor  con- 
sequence the  ranking  officer  of  the  division  will  convene  a  board 
composed  of  two  disinterested  persons  not  connected  with  the 
railway,  and  the  division  officers  representing  the  operating, 
mechanical  and  engineering  departments.  The  board  will  con- 
duct a  thorough  investigation  to  fix  the  responsibility  for  tlie 
accident,  and  its  findings  will  be  given  to  the  newspapers. 

An  International  Safety  Congress  will  be  held  in  Milart,  Italy, 
May  27-31.  Ibis  congress,  the  first  of  its  kind  of  international 
scope  ever  held,  will  ])e  for  the  purpose  of  promoting  a  world 
wide  movement  for  the  conservatit)n  of  human  life  in  industry. 
The  American  Museum  of  Safety,  New  York,  is  making  prepa- 
rations to  have  the  United  States  well  represented.  An  American 
national  committee  has  been  selected  by  the  museum  to  co-oper- 
ate with  the  international  body  and  to  promote  the  American 
ideas  and  views  at  the  congress.  Dr.  W.  H.  Tolman,  director  of 
the  .American  Museum  of  Safety,  James  McCrea,  president  of 
the  Pennsylvania,  and  other  members  of  the  committee  will  at- 
tend the  corgress.  Among  the  papers  which  will  be  read  at  the 
congress  are :  The  Safety  Engineer  on  a  Large  Transportation 
System,  by  Dr.  W.  11.  Tolman,  and  The  Work  of  the  Safety 
Committee  of  the  L'nited  States  Steel  Corporation. 

.About   250   pensioned   employees    of   the    Southern    Pacific   at- 
tended the  annual   banquet  at  the   Palace   Hotel,   San   Francisco, 
on    -May    10.      The   banquet    this   year   fell   upon   the   forty-third 
anniversary   of   the   driving   of  the   last   spike   of  the   first  tran? 
continental  railway  in   the   United   States,  at   Promontory,  Utah. 
Approximately  half  of  those  now  on  the  pension  roll  were  fac- 
tors  in   the  construction  of  the  system   at   that   time,  and   it  is 
the    annual    custom    for    the    road    to    be    built    in    reminiscence. 
Part  of  the  entertainment  was  the  exhibition  of  a  complete  set 
of  250  photographs  taken  during  the  construction  period  of  tl  e 
Central   Pacific,   and   several   of  the  higher  officers  of  the   roa  1 
addressed    the    gathering.      Since    the    inauguratiem    of   the    pei 
sion  system  on  the  Southern  Pacific,  January   1.   1903.  $1,015,01' 
has  been  paid  out  in  pensions.     The  system  is  absolutely  vohn 
tary   on    the   part   of   the   company,   and   718   former   employee 
have  been   awarded   pensions   in   these  nine  years.     On    May 
this  year  there  were  477  pensioners  tin  the  rolls. 

On  May  27  the  Supreme  Court  for  the  District  of  Columbi 
entered  a  fmal  decree  dissolving  the  injunction  and  dismissin- 
the  suit  in  the  case  that  Peter  H.  Murphy  brought  against  th 
Baltimore  &  Ohio  for  infringement  of  his  car  roof  patents 
The  roofs  were  furnished  by  the  Chicago-Cleveland  Car  Roofint 
Company,  which  protected  the  Baltimore  &  Ohio  in  defendin;. 
the  suit.     This  final  decree  was  in  accordance  with  the  decisioi 
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of  the  Court  of  Appeals  for  the  District  of  Columbia,  which, 
oil  April  22  last,  entirely  reversed  the  previous  decree  of  the 
Inwer  court.  The  previous  decree  had  held  that  the  patents 
WLie  valid  and  infringed  upon,  but  the  Court  of  Appeals  wholly 
rc\crsed  it,  and  also,  on  May  14,  denied  Mr.  Murphy's  petition 
f,  .r  a  rehearing.  On  May  17  the  Court  of  Appeals  also  over- 
riiltd  Mr.  Murphy's  opposition  to  granting  the  Baltimore  & 
Oiiio  a  large  item  of  recoverable  costs  of  the  suit.  There  was 
al.Mi  on  April  29  a  ruling  of  the  Supreme  Court  of  the  United 
States  that  precluded  any  further  appeal  in  such  a  suit.  The 
I'.aitimore  &  Ohio  was  thus  entirely  sustained  in  the  matter. 

As  a  reward  for  faithful  service  the  Missouri  Pacific-Iron 
Mountain  system  has  decided  to  issue  annual  passes  to  employees 
who  have  worked  for  the  company  15  years  or  longer.  The  rules 
provide  that  for  15  years  of  continuous  service  an  employee  may 
rtccive  an  annual  pass  for  himself  over  the  division  on  which  he 
is  employed;  for  20  years'  continuous  service,  one  fur  himself 
and  wife  over  the  division,  and  for  25  years'  continuous  service 
one  for  himself. and  wife  over  the  entire  Missouri  Pacific-Iron 
•Mountain  system  of  nearly  7,300  miles.  About  1,500  employees 
will  receive  these  passes,  including  agents,  conductors,  engine- 
men,  brakemen,  train  baggagemen,  switchmen,  liremen,  hostlers, 
tilegraphers,  bridge  and  building  foremen  and  section  foremen. 
K.  W.  Waters,  a  conductor  on  a  suburban  train  running  out  of 
St.  Louis,  now  in  his  52d  year  of  continuous  employment,  is  the 
oldest  man  in  point  of  service  on  the  entire  system.  John  Cook, 
and  his  son,  C.  W.  Cook,  both  employed  on  the  Central  Kansas 
division  as  passenger  enginemen,  under  the  25  years  of  service 
ruling,  are  entitled  to  annual  passes   for  themselves  and   wives. 

The  employees'  compensation  bill  has  passed  the  Senate  at 
Washmgton  by  a  vote  of  64  to  15,  but  not  until  it  had  been 
vehemently  opposed  by  a  few  senators.  This  bill  was  prepared 
with  much  care  by  a  special  commission  and  was  recommended 
to  Congress  by  President  Taft.  It  provides  that  accidental  dis- 
ability or  death  of  employees  shall  be  subject  to  compensation, 
t(t  be  paid  by  the  employer,  and  applies  to  all  persons  employed 
by  railways  engaged  in  interstate  commerce.  Numerous  changes 
were  proposed  by  senators,  but  the  opposition  was  strong,  and 
only  a  few  amendments  were  accepted.  One  of  the  changes 
modifies  the  period  during  which  children  shall  receive  compen- 
sation; the  age  of  16,  the  ordinary  limit,  is  to  be  extended,  in 
the  case  of  a  daughter,  to  the  age  of  20,  unless  she  marries  before 
that  age.  The  opposition  to  the  bill  seems  to  be  based  mainly  on 
the  claim  that  injustice  will  be  done  to  railway  employees  who 
suffer  serious  injuries  by  fault  of  the  employer  and  who,  under 
present  laws,  may  sue  for  heavy  damages — much  heavier  than 
Would  be  allowed  under  the  proposed  law.  One  of  the  objecting 
senators  said  that  the  officers  of  the  labor  unions,  in  endorsing 
the  bill,  have  not  fairly  represented  their  constituents;  but,  on  the 
other  hand,  some  of  the  observers  at  Washington  say  that  the 
-Opposition  has  come  mainly  from  senators  who,  under  the  pres- 
ent law,  make  a  good  deal  of  jnoney  out  of  their  work  in  prose- 
.cuting  suits  against  the  railways. 

-  The  Educational  Bureau  of  the  Union  Pacific  has  issued  a  new 
instruction  pamphlet,  entitled  "Safety  First,"  containing  several 
f'tges  of  "don'ts"  for  employees  of  the  operating  department,  the 
f 'iservance  of  which  would  greatly  reduce  the  number  of  acci- 
dents. Preceding  the  list  of  "don'ts"  are  several  paragraphs  de- 
y  )ted  to  observation  of  rules;  the  company  expects  employees 
t'  live  up  to  the  rules  absolutely,  and  in  all  cases  of  doubt  or  un- 
<  rtainty  the  safe  course  must  be  taken  and  no  risks  run.  Some 
;/ f  the  comments  are  as  follows :  "It  is  a  common  saying  among 
.Tailway  men  that  if  one  lived  up  to  the  book  of  rules  to  the  let- 
Hr,  he  would  never  get  over  the  road.  This  is  true  only  in  a 
•degree,  because  the  man  who  seems  slow  often  accomplishes 
Tlore,  and  as  a  rule  works  longer  without  causing  accidents  or 
injuries  and  does  less  damage  to  property  than  the  man  who  is 


always   in   a   hurry   and   never   does   things   exactly   right.      The 
company  does  want  its  rules  lived  up  to.     If  there  are  rules  that       ; 
are  found  impracticable  they  can  be  changed  and  modified  by  a    /^ 
bulletin  or  special  order,  thus  safeguarding  all  and  hindering  no      .•. 
one.    The  man  who  takes  chances  may  be  praised  by  a  thought-       '- 
less  official  as  long  as  he  doesn't  get  into  trouble,  but  the  man 
who  praised  him  while  he  kept  out  of  trouble  is  the  same  man     ■- 
who  will  quickest  discharge  him  when  he  takes  the  one  chance      ■'  ■) 
loo  many  or  takes  it  too  often.     Flmployees  are  asked  to  make    "  ' 
suggestions  for  additional  "don'ts"  or  for  photographs  or  moving 
pictures  that  could  be  taken  to  illustrate  the  right  and  wrong  way     . 
of  doing  things,  or  to  show  more  clearK-  what  things  not  to  do     •' 
to  avoid  accidents.  ,    ;  .  .       .  '• 


FREIGHT  RATE  ON  MATERIAL  FOR  REPAIRS  OF  CARS 
DAMAGED  ON  FOREIGN  LINES. 

Joseph  W.  Taylor,  secretary  of  the  Master  Car  Builders'  Asso- 
ciation, has  issued  to  members  the  following  circular  concerning 
a  proposed  change  in  the  M.  C.  B.  rules : 

Conference  Ruling  Xo.  33i,  of  the  interstate  Commerce  Com- 
mission, reads  as  follows:  •    "     •;'.^      :^-  f  '-  I:     '  '      '  ;/; 

"333.  Company  Material. — Material  for  use  in  the  repair  of 
one  of  its  cars  was  shipped  1)y  a  carrier  to  the  shop  of  a  con- 
necting line.  Upon  imiuiry  whether  the  material  could  move  free 
of  charge  over  both  roads,  it  was  held,  That  in  cases  of  this 
kind  company  material  may  move  without  charge  only  over  the 
line  at  whose  expense  the  repair  is  made." 

Inasmuch  as  present  Rule  122  conflicts  with  this  conference 
ruling,  the  Arbitration  Committee  suggests,  and  it  will  so  rec- 
ommend to  the  convention  in  June,  that  the  first  paragraph  of 
Rule  122  be  changed  to  read  as  follows  : 

"Rule  122.  Companies  shall  promptly  furnish  to  each  other, 
upon  requisition,  and  forward,  freight  charges  from  point  of 
shipment  to  destination  to  follow,  materials  for  repairs  of  their 
cars  damaged  upon  foreign  lines,  excepting  that  the  company 
having  car  in  its  possession  at  the  time  shall  provide  from  its 
stock  the  following : 

"Lumber,  forgings,  hardware  stock,  paint,  hairfelt,  piping,  air- 
brake material  and  all  M.  C.  B.  standard  material.  •;  '  "'  V 

"Requisitions  for  such  material  shall  specify  that  same  is  for 
repairs  of  cars,  giving  car  number  and  initial  of  such  car,  to- 
gether with  pattern  number  or  other  data,  to  enable  correct 
filing  of  requisition.''  ::>'-.'.-'. ^, :■:.::. '---'-^y.--   .'■;.     ;  ..  ■■^^':  .: 

Under  the  ruling  of  the  commission,  material  for  repairs  of 
foreign  cars  may  be  moved  without  charge  over  the  line  at  whose 
expense  the  repairs  are  made,  but  the  committee  believes  that 
less  trouble  and  annoyance  will  be  occasioned  if  the  shipment  is 
made  on  a  freight  rate  from  point  of  shipment  to  destination. 


MEETINGS    AND     CONVENTIONS 

Canadian  Northern  Club. — This  is  the  name  of  a  club  which 
has  been  organized  at  Toronto  by  officers  and  employees  of  the 
Canadian  Northern,  the  purpose  being  to  promote  both  knowl- 
edge of  railroading  and  better  personal  acquaintance  and  friend- 
ship. Meetings  are  to  be  held  on  the  first  Tuesday  of  each 
month.    The  president  is  A.  J.  Hills;  secretary,  R.  Croasdell. 

IVcstcrn  Railway  Club. — The  annual  meeting  of  the  Western 
Railway  Club  was  held  in  the  Karpen  building.  Chicago,  on  Tues- 
day evening.  May  21.  The  membership  of  the  club  is  now  1,437. 
The  following  were  elected  officers  for  the  ensuing  year :  Presi- 
dent, T.  H.  Goodnow.  general  superintendent.  Armour  Car 
Lines ;  first  vice-president,  H.  H.  LaRue,  master  car  builder,  Chi- 
cago, Rock  Island  &  Pacific ;  second  vice-president,  W.  B.  Fall, 
superintendent,  Mather  Stock  Car  Company ;  secretary  and  treas- 
urer, J.  W.  Taylor.  The  members  were  entertained  with  a  mu- 
sical program  at  the  close  of  the  meeting.  •  ;^,;.  ::r^. -4.    /,:.•.',] 
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Jiitcniatioiuil  .■Issociatioii  for  Tcstiii;^  Materials. — The  sixth 
.annual  cnngress  of  the  International  .\ssociation  tor  Testing 
:  Materials  will  he  held  in  Xew  >'ork.  Septeniher  2  to  7,  1912. 
Every  effort  will  he  made  to  accommodate  the  foreign  dele- 
gates to  this  congress  and  the  proceedings  will  he  conducted  in 
English.  German  and  I-rench.  with  the  aid  of  competent  inter- 
preters. Several  excursions  have  been  arranged  for,  so  that 
the  visiting  delegates  will  have  a  cliance  to  visit  places  of  in- 
terest   in   the   eastern    section   of   this   country,   special   arrange- 

■  ments  being  made  for  those  desiring  to  go  as  far  west  as  the 
Illinois  Steel  Company's  plant  at  (Jary,  Ind.  Over  150  reports 
and   papers   will   he   presented   during   the   convention.     ■;:.'•■'.,■ 

Xational  .  Issociatioii  of  Manufacturers. — The  annual  conven- 
tion of  the  Xational  .Association  of  .Manufacturers  was  recently 
held  in  Xew  ^'ork  City,  with  John  Kirhy,  Jr..  of  Dayton,  Ohio, 
president  of  the  association,  in  the  chair.  In  his  opening  remarks 
,  Mr.  Kirhy  declared  tliat  the  jKist  venr  has  witnessed  the  steady 
decline  of  labor  unionism  of  the  "(iompers  type."    The  coiTiinittee 

■  on  interstate  couunerce  and  Federal  incorporation  in  its  report 
defends  the  Couunerce  Court.  Although  the  court  has  not  in  all 
in.stances  acted  in  perfect  harmony  with  the  Interstate  Commerce 
Couunission.  it  is  not  fair  to  assume  that  the  court  merits  the 
criticism  directed  against  it.  The  proposals  for  Federal  incoruo- 
Tation  laws  have  made  little  progress  during  the  past  year,  and 
the  luainifacturers  are  urged  to  work  for  them  in  the  interest  of 
a  sane  regulation  of  industry.  The  i)rime  function  of  our  gov- 
ernment should  be  to  promote  an  attitiule  of  sympathy  and 
co-operation.  W  .  J.  H.  Hoetcker  made  an  urgent  plea  for  a  stren- 
uous campaign  to  further  knowledge  and  skill  in  the  various 
tnides  of  our  l)nys  and  girls.  "Workers  nuist  be  taught  that  we 
are  not  tlieir  natural  opponents  because  we  are  their  employers, 
but  that  there  is  a  uuUuality  of  interest  that  l)inds  ni.>re  strongly 
than  the  differences  which  ma>  from  time  to  tim;  arise,  and 
which  are  sometimes  unavoidable.  Motion  pictures  were  given 
showing  the  cause,  effect  and  remedy  of  various  kinds  of  indus- 
trial accidents,  a  model  factor\  tire  drill  and  a  lifeboat  drill  at  se:i. 
More  than  1,000  employers  and  delegations  of  workmen  attended 
this  exhibition.  I'rank  K.  Law.  vice-president  of  the  Fidelity  & 
Casualty  Compan\.  Xew  N'ork.  gave  an  address  on  "Workmen's 
Compensation  for  .\ccidcnts." 


;  Personals 


The  folloviing   list   gives    names   of  secretaries,   dates   of   next   or    regular 
meetings,  and  /"/acfj  of  meeting  of  mechanical  associations. 

Air     Hhake     .X.ssociatio.s. — F.     M.     Ncllis,     53     State     St.,     I'oston,     Mass. 

1913  convention   to   be  held  at   St.    I.ouis.   Mo. 
American  Railway  Master  Mechanics'  .\ssoc. — J.  \V.  Taylor,  Old  Colony 

building,   ChicaRO.      Convention,  June   17-19,   .Atlantic  City,   N.   J. 
American    Railway    Tool    Foremen's    Association. — M.    H.    Bray,    N.    Y., 

N.  II.  &  II.,  New  Haven,  Conn.     Convention,  July  9,  Chicago. 
American   Society  for  Testing  Materials. — Prof.   E.   Marburg,  University 

of  Pennsylvania.   Philadelphia,   Pa. 
.American    Society    of    Mechanical    Engineers. — Calvin    W.    Rice,    29    W. 

39th    St..    Xew    York. 
Cab    Foremen's    Association    of    Chicago. — .Xaron    Kline,    841    North    SOth 

Court,  Chicago;  2d   Monday  in   month,  Chicago. 
International    Railway    Fcel    .Association. — D.    15.    Sebastian,    I.a    Salle 

St.    .Elation,   C'liic.igo. 
International    Railway   General    Foremen's   Association. — L.    11.    Bryan, 

I'.rown    Marx    building.    I'irininghnni.    .Ma.      Convention    at    Chicago, 
>      July   23-36,    1912. 
International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,    Lima,    Ohio.      Convention,   August    IS,   Chicago. 
Master    Boiler   Makers'   Association. — Harry   D.    Vought,   95    Liberty   St., 

Nlw    York. 
Master   Car    Builders'    Association. — J.   W.   Taylor,   Old   Colony   building, 

Chicago.     Convention,  June   12-14,   Atlantic  City,  N.  J. 
Master   Car  and   Locomotive  Painters'  Assoc,  of  U.   S.   and  Canada. — A. 
■■.:■,'     P.    Dane,    B.    &•    NL,    Reading,    Mass.      Convention,    September    10-13, 

'"  '      Denver,    Col. 
Railway   Storekeepers'   Associ.^tion. — J.   P.   Murphy,    Box  C,   Collinwood, 

Ohio. 
Traveling  Engineers'  .AssociATieN. — W.  O.  Thompson.  N,  Y.  C.  &  H.  R., 
.  East     Buffalo.     .\.     Y.       Convention,     .\ugust    27-30,     Sliercnan     Hotel, 

;•••,:>     Chicago. 


-■■    •  ■  GENERAL.        ' 

C.  Houston  has  been  appoiiUed  master  mechanic  of  the  Nac  - 
zari  Railroad,  with  office  at  Nacozari,  Senora,  Mex.     .''.:•    ■.,. 

F'.  HoNAKER,  master  mechanic  of  the  St.  Louis  &  San  Fran- 
cisco at  Birmingham,  Ala.,  has  been  transferred  to  Fort  Scou, 
Kan. 

H.  W.  CoDDi.NT.To.v  has  been  appointed  engineer  of  tests  of 
both  the  locomotive  and  car  department  of  the  Xorfolk  & 
Western.     :-\\'-.<,   '-■■':/■.  ■^■■''■:  '".■■■J--':  :■■■''■-'    x'-.'  '  l"^-.-^  ■::  '■  :*-i.^.v-'  V 

F.  T.  Perris  has  been  appointed  manager  of  the  fuel  depart- 
ment of  the  .\tchison,  Topeka  &  Santa  he  Coast  Lines,  with 
office  at   Olinda,   Cal. 

V.  C.  Ripley  has  been  appointefl  assistant  manager  of  the  fuel 
department  of  the  .\tchis<m.  Toj.eka  &  Santa  l'"e  Coast  Lines, 
with  office  at  Midoil.  Cal.   ..--..v.- ■..;;•  ....^   ■'•;:'■.-.;.:  \  •.■;•■■ 

B.  A.  Bel.wd,  master  mechanic  of  the  St.  Louis  &  San  Frati- 
cisco  at  I'Ort  Scott,  Kan.,  has  been  transferred  to  Birmingham. 
.\la.,  succeeding  H.  Honaker. 

J.  M.  Ch.vkfee  has  been  appointed  road  foreman  of  engines 
on  the  Mohawk  division  of  the  .Xew  York  Central  &  Hudson 
River,  vice  C.  W.  Stark,  promoted.  .  .    ,     , .       . 

E.  R.  \\  ehh,  division  master  mechanic  of  the  Michigan  Cen- 
tral, at  Michigan  City,  Ind.,  has  been  transferred  to  St.  Thomas, 
Ont.,  succeeding  Mr.   Flynn,  promoted.  '■'.'■■'■       -    ;         ■     . 

T.  J.  I'>iR.\s,  assistant  to  the  superintendent  of  motive  power 
of  the  Michigan  Central,  at  Detroit,  Mich.,  has  been  appointed 
assistant    superintendent   of   motive   power. 

I".  W.  Thomas  has  been  appointed  supervisor  of  apprentices 
of  the  .\tchison.  ToiJcka  &  Santa  Fe.  and  the  Atchison,  Topeka 
&  Santa  I'e  Coast  Lines,  with  office  at  Topeka,  Kan.   .      .3-        , 

.\.  P.  Prendergast.  superintendent  of  motive  power  of  the  Bal- 
timore &  Ohio  Southwestern  at  Cincinnati.  Ohio,  has  had  his 
jurisdiction  extended  over  the  Cincinnati,  Hamilton  &  Dayton. 

J.  .-\.  Hai.ev  has  been  appointed  master  mechanic  of  the  Bell- 
inghaiu  Bay  &  British  Columbia,  with  office  at  Bellingham,  VV'ash.. 
succeeding  M.  Dailey,  resigned  to  accept  service  with  another 
company. 

R.  S.  Molxce,  assistant  to  the  general  foreman  of  the  Erie 
at  Cleveland,  Ohio,  has  been  transferred  to  the  i)ersonal  staff  of 
WilliaiTi  Schlafge,  general  mechanical  superintendent  at  Xew 
York  City.  ■ .:.  ..•     ■.,     ,   ■.\..,,---  .■^.  .jvr-^  :■  ,•;■■■■ 

I".  W.  Tayi.or,  master  mechanic  of  the  Illinois  Central  at  Mat- 
toon,  III.,  has  been  appointed  master  mechanic,  with  office  at 
Waterloo,  Iowa,  in  place  of  J.  A.  Bell,  who  succeeds  Mr.  Taylor 
at  Mattoon.  ■■'/.^:.::'^.        V- "■•.:••  ;\-.v.  ,:'•'••"•-,. '•'  ■■■■/••}■'•''] 

E.  D.  Broxner,  who  has  been  superintendent  of  motive  power 
f>f  the  Michigan  Central  for  the  past  20  years,  with  office  at  De- 
troit, Mich.,  has  been  appointed  general  manager,  vice  R.  H. 
L'Hommedieu.        ..',',?■•  •    .  •:     i-   ^:^   .--1    •I-';  ,•-•:;.  ■ 

\\  .  H.  CoRBETT,  road  foreman  of  engines  of  the  Michigan  Cen- 
tral, at  Jackson.  Mich.,  has  been  promoted  to  the  position  ol 
division  master  mechanic,  at  Michigan  City.  Ind.,  succeeding  Mr. 
\\  ebb.  transferred. 

C.  W.  Stark  has  been  appointed  supervisor  of  mechanical  in- 
structions and  examination  of  enginemen  for  the  eastern  district 
of  the  .Xew  ^'ork  Central  &  Hudson  River,  vice  D.  Cassin,  as- 
signed to  other  duties. 

.\.  O.  Garber,  general  foreman  of  the  Illinois  Central  at 
Paducah,  Ky.,  has  been  appointed  master  mechanic,  with  office  at 
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E.ist  St.  Louis,  III.,  succeeding  \V.  H.  Donley,  given  a  leave  of 
al.sence  on  account  of  illness.  .:    ' 

\\  ALTER  H.  Flvnn.  division  master  mechanic  of  the  Michigan 
Central  at  St.  Thomas,  Ont.,  lias  been  appointed  superintendent 
of  motive  power,  with  office  at  Detroit,  Mich.,  succeeding  E.  D. 
Binnner,  promoted  to  general  manager. 

S.  F.  Hanchott  has  been  appointed  road  foreman  of  equipment 
oil  the  Dakota  division  of  the  Rock  Island  Lines  in  connection 
with  his  other  duties.  His  headquarters  are  located  at  Esther- 
\ille.  Iowa,  and  he  succeeds  F.  Hopper,  transferred. 

H.  H.  H.\LE.  formerly  superintendent  of  the  motive  power  and 
car  department  of  the  Cincinnati,  Hamilton  &  Dayton  at  Cin- 
cinnati, has  been  appointed  superintendent  of  the  car  department 
of  that  road  and  of  the  Baltimore  &  Ohio  Southwestern.  ;  ., 

M.  J.  Drury,  mechanical  sui)erintendent  of  the  Northern  dis- 
trict of  the  western  lines  of  the  .\tchison,  Topeka  &  Santa  Fe.  at 
'    La  Junta,   Colo.,    has   been   appointed    superintendent   of   shops, 
with  office  at  Topeka,  Kan.,  succeeding  John  Purcell.  promoted. 

John  Purcell  has  been  appointed  assistant  to  the  vice-president 

in   charge   of   operation    of   the    .\tchison,   Topeka   &    Santa    I-'e 

system,  with  office  at  Chicago.     Mr.  Purcell  began  railway  work 
:^   in  1884  as  an  apprentice  ;    '"      "X -v  ' ''^^ ^  ■■■;■•   ■■ 

on  the  Santa  F>,  and  he 

has  been   with  that  r<iad 

ever     since.       He     was 

made    gang    foreman    in 

1887.     and     then     filled 

various     positions     until 

he    was    appointed    mas- 
ter  mechanic    at    .\rgen- 

tine.     Kan.,     about     1898 

or    1899.      He   was   later 

transferred     a  s     mastt r 

mechanic     to     Shopton. 

■'  Iowa,     and     in     April. 

1902,    was    promoted    to 

superintendent     of    the 

Topeka     shops,     w  h  i  c  h 

office  he  held  at  the 
'.:  time  of  his  recent  pro- 
..  motion.  In  his  present 
'    ixisition    Mr.    Purcell 

will   handle   all   mechan- 
ical  department   matters. 


John  Purcell. 


F".  Hopper  has  been  appointed  road  foreman  of  equipment  of 
the  Minnesota  division  of  the  Rock  Island  Lines,  with  office  at 
Cedar  Rapids,  Iowa,  vice  C.  F".  Kilgore.  assigned  to  other  duties. 
Mr.  Hopper  will  also  cover  the  line  between  Vinton,  Iowa,  and 
Estherville.     •^;.^-V:V : •'•  ■•  ■■■■ '  ;..  -!■■  vv.'l-  ^  .  \.  •■.'■■'•■!.■.:■■•"-.■■.■:'•-  ....:-----:;-;^----', 

•;;.  >      W.   I.   RowL.WD,  master  mechanic  of  the   Baltimore  &  Ohio 

.;.■■, at  Grafton,  \V.  Va.,  has  been  appointed  assistant  road  foreman 

'        of  engines  of  the  Baltimore  division,  in  charge  of  the  engines 

of  the  Baltimore  and  Washington  terminals,  with  headquarters 

at  Baltimore,  Md.       r  .;;■;.,■ .;     ,,  ;       ■  .;■.   :v'   o 'v^^'^v' ■■  -vv    " 

M.  C.  M.  Hatch,  formerly  engineer  of  tests  of  the  New 
Nork,  Xew  Haven  &  Hartford  and  the  Boston  &  Maine,  has 
'>een  appointed  superintendent  of  fuel  service  on  the  Delaware, 
'.ackawanna  &  Western,  with  oflice  at  Scranton,  Pa.,  and  will 
iiave  jurisdiction  over  all  matters  pertaining  to  fuel  and  fuel 
i-conomies. 

E.    A.    Gilbert,    formerly    western    representative    of    W.    H. 
Miner  at  Chicago,  has  lieen  appointed  general   inspector  of  the 
r:.,'-v  motive  power  department  of  the  Southern  Pacific  at  San  Fran- 
cisco, Cal.    He  will  have  charge  of  all  matters  pertaining  to  roll- 
ing stock  and  shop  practice. 


JoHX   Hair,  formerly  superintendent  of  motive  power  of  the 
Baltimore  &  Ohio  Southwestern,  at  Cincinnati,  Ohio,  has  been     - 
appointed  safety  inspector,  and  a  member  of  the  General  Safety  ,  - 
Committee,  representing  the  mechanical  department  of  the  Balti- 
more &  Ohio,  with  headquarters  at  Baltimore,  Md.,  succeeding  '. 
W.  L.  Robinson,  promoted.         '  !::/.r'^  .''\    !"  "      ;■^^  -1  -•      '  ;^-   V  /.  V 

Xels  Osgard,  whose  appointment  as   master  mechanic  of  the    ,  V; 
Great  Northern,  with  office  at  Superior,  Wis.,  was  noted  in  the    ,.|-- 
.\pril  issue  of  the  American  Engineer,  was  born  May  26.  1869,  in  :v  \ 
Norway.  He  received  a  common  school  education  and  began  rail-      o 
way  work  with  the  St.   Paul.   Minneapolis  &  Manitoba,  now  the     -; 
Great  Northern,  in  October,  1887.  at  Minneapolis.  Minn.     He  first    v 
worked  in  the  engijie  house,  taking  care  of  ashpans  and  as  engine  ■:, 
wiper,  and  he  was  subsequently  call  boy,  boiler  washer,  boiler-  .  ^. 
maker,  machinist,  blacksmith  and  fireman.     He  became  an  engi-    "^ 
neer  in  November.  1896;  in  .\pril,  1906,  was  promoted  to  traveling    ;.-. 
engineer,  and  except  for  about  a  year  when  he  was  road  engi-  -  .: 
neer  again,  he  was   a  traveling  engineer  continuously  until   his  V 
present   appointment.      He   was   appointed   traveling   engineer   of     ;; 
the  Lake  district  in  ^larch,  1909,  over  which  district  he  now  has    ^'. 
jurisdiction  as  master  mechanic.         :,-,Vv'     .■  ''■'''',■:.-'■■  '"■'^' [: 


;^v>.^/;-;■■%;-.v;vf■■      car  department   ■-'yy'"^.''  ■'•'^^^  ■■-" 

J.  J.   Blrch  has  been  appointed  division  car  inspector  of  the 
Norfolk  &  Western,  vice  J.  R.  Hayward.  resigned.         ...  .■ 


SHOP 


v.. 


J.  P.  Kelly  has  lieen  appointed  acting  locomotive  foreman  of 
the  Canadian  Pacific  at  Field,  B.  C       ■^.  ,■...,..  ...  ,  .  .  ,    - 

W.  J.  Rexix,  shop  foreman  of  the  Canadian  Pacific  at  Bran- 
don, Man.,  has  l>een  transferred  to  Moose  Jaw,  Sask. 

B.  E.  Sho.ve  has  been  appointed  general  foreman  of  the  Depew, 
N.  v.,  shops  of  the  New  York  Central  &  Hudson  River. 

T.  S.  Bertram  has  been  appointed  night  foreman  of  the  Cana- 
dian Pacific  at  Moose  Jaw.  Sask.,  having  l>een  transferred  from 
Kenora,  Ont.  ,         . ;     ..  , 

R.  McPherso.v.  shop  foreman  of  the  Canadian  Pacific  at 
Kenora,  Ont..  lias  been  transferred  to  Brandon,  Man.,  vice  W.  J. 
Renix,  transferred.  '    :   :        "  .^ ':/'.•"■  '^^-.v-:^:'   '-  ;;  •■■:'>;     .^:-    :^ 

i:  A.  Pentland,  night  foreman  of  the  Canadian  Pacific  at  Swift 
Current,  Sask..  has  been  transferred  to  Moose  Jaw,  Sask..  vice 
T.  S.  Bertram,  transferred. 

W.  C.  Mayo,  night  locomotive  foreman  of  the  Canadian  Pa- 
cific, at  West  Toronto,  Ont.,  has  been  appointed  locomotive  fore- 
man at  Port  McNicoll,  Ont.  •!•   -j  :'■;  V.    ■.:  ■    -  ,        -, 

J.  G.  Parsons  has  been  appointed  superintendent  of  shops  of 
the  New  \ovV  Central  &  Hudson  River,  at  Depew.  N.  V.,  suc- 
ceeding H.  Wanamaker,  transferred. 

H.  Wanamaker,  superintendent  of  shops  of  the  New  York 
Central  &  Hudson  River,  at  Depew.  N.  Y..  has  been  appointed 
superintendent  of  shops  at  West  .\lbany.  N.  Y..  succeeding  L.  H. 
Raymond,  resigned. 

W.  J.  HosKiN.  who  recently  resigned  as  master  mechanic  of 
the  Chicago  &  Alton  at  Bloomington.  111.,  has  iK'en  appointed  as- 
sistant master  mechanic  of  the  Paducah  shops  of  the  Illinois 
Central,  with  headquarters  at   Paducah,   Ky.    ..•...:     -    . ,.      .    • 


"-%---'\_-yyy:y-:-iy>.       OBITUARY  ^o/.^\.,.  >  •':. ■'.■^"'v-s  ■'-'"... v- 
X.  M.   Maine,  general  master  mechanic  of  the  Chicago,   Mil-- 
waukee  &  Puget  Sound,  with  office  at  Tacoma,  Wash.,  died  at 
Tacoma.  on  May  10. 


•    ;^f;«ft; 


,-^Jr. 
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/  'ti>ii,i!i,>ii,i!  .?.»•.<,',,, I /.'.•;/  'i'c  'l\:<'it:-  Miitrii^iis.  Tlic  >i\tli 
niuuial  >"ii!ji"«'vv  of  iln-  hill  tn.iii"n,il  \-^.  ni.ili' 'ii  i^i'  l\>liiii; 
M;ihri;il-  uil!  h-,-  Irl.i  in  N\  w  '.  rk.  Siiiirml..  r  _'  i..  7.  I  IJ. 
Km-i'v  I'll"!!  will  In-  m;iilr  \"  :ui-  ■;in;i.  .il.iH  llu-  !.iiri'_;ii  iKK - 
i;;iU'-  I"  this  «-<.iii^rr<>  iiiiil  ilu  pi'  in  iliiiL;^  will  ln'  v-i  ■iicliuUil  in 
i-".iiL:li>li.  <  ivriii;m  :iti'l  I  li'iirli.  with  ilu  ,iiil  •■!  i' ■iii|huiii  iiiur- 
l'i"r:tr»  SiArral  »  \i  iir>iiiii^  li:i\c  prcii  iinMiiurd  \<<v.  ■-<•  iliai 
till-  \i-itiii'^  ilcU-'^at*^  will  li.ixt-  a  ihatt>'c  l"  \i-it  nhor^  >'i'  in- 
Ui>»l  ill  llh-  i-astiTii  MiliiiU  ii  liii^  (■  .unir\  >|nvial  anatii^i- 
iiutil-  lutiiu;  maiU'  I^'V  iIii-t  <li-.iriiic  !•'  'j.- <  a^  lar  \\(>I  a-  tlu' 
ilUii"i>  Sti'i'I  i  c'Uit>aii\  -  iilanl  ai  tiai\\.  lii<l.  ''m;-  l.-O  i-(.]ii.rt.> 
aiii!,   |ia|ut"^  will.  In-    |iii'^i  iiU'l    ■'.ariti,;    llu     i  ■ 'm  iiii  i« -n 
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:\  ir'/.'/(</'  .  .'\.v"(>i /(f,'(i'/;  .'•/  Miiiiir'h'iir,-r.<.  llu.-  annual  i-onvi-n- 
li.  n  "t"  ili>  N'.iiii.iial  \>>.  htiI  i.  iii  ..|'  Mann  i.K-;ina  r--  v\a--  i\'ii-nt!} 
lu'lij  in  Now  \>'v\<  tii\.  with  Jujin.  Kiili\.  jr.  •<{  l)a>l"n.  (Mn^'. 
p'f^itli-iU,  "f  iIk-  a>.-i'i'ialii '11.  in  llii'  I'liair.  In  \\\>  I'luiiinL:  rvniark--  iaii,T  al  i  'Inula,  i  .il. 
Air  KirSy  i!«\aarV<i  t'lat  the  iv^-i  \c'v  1' i>  wimi^*,  il  ilu  ^h-a'l\ 
tlis'Ijiu- •'.'t'  lalHTiiui^'ui^ni  .n'  ilu-  "i  i  .'niu  r>  l>i'<'.'"  1  lie  ci'ininillce 
oM  tiitir>tali'  ri'uniKiar  and  I'nKr.il  iiu-i  irpi 'rali' ai  in  ii^  laii'Mi 
•  K:t(.-ti"l~  tUi-  ( ".  •iiMUiTiX'  ('•>iin.  \!lliiinuli  ilu-  ■■•  miiM  Im--  i^'t  in  all 
■  iit^laisa-s  ai'lri'l' in  I'lTh  .M  ii.dani'm  wiih  ilic  Inii-r-iaU'  ( '"nnnri\-i' 
I'.  iMuVii'Si' 'II  ii  i-  ii'l  I'lif  I"  a-^unu-  llial  ill.-  I'niri  inii"il-  ilu- 
«-ntti-i-.--ni  tlirrt'U''l  auai.n^l  ii.  llu  pr.'n'.-aN  i^r  i-'i->U-i-al  in-'-rn.' 
rati"ti  l.i'ws.Iv.ivr  niadi'  iitili-  !  r> 'Lirc^-  I'unii',;  ilu-  ii.i>i  war.  and 
llu-  nKlihilariitvi'i^' .in-  nru\-d  \-<  w  rk  n  r  liu-ui  in  tin-  niU-ri -i  "i' 
a  -ani.  ri-^n!ati<'n  «•'!'  indns.|r\ .  Tlu-  ]>rinu-  I'anrii.'ii  '•]  -Mir  U'-v- 
-ir''nH'Jit  ■'hi'id'J  '><•''.•  ;n-i>)n.ii-  an  aiiitndi-  "f  «.\ni))atli>  .mhI 
r-  ■' 'in-r.ili'.  ji.  A\  .- j.  II  I'.' 'Vli'ki-i'  inaiii  an  iirut-n;  ]iU-a  I'T  .'i  -iri-n- 
U"';-  I'ainiiai.mi'  tn  innlicr  kn.'wKdu^-  a'ld  -kill  in  llu-  van  'ti~ 
ir;.dc-  .'i'-  ..itr  li  !>:>  aiu'  LiirU.  "W  "rki-r-  nni-t  ki-  laui^hi  thai  w  i- 
al't-  n-'l  tfu-ir  Jiainral  "[>i-"iu.-n;-.  in-v-an-i-  \-,  r  n\-  ilu-ir  i-in;>l.  .\  >  r-. 
I>"!  t!i;ii  lIuTi'' i»  a  lUiitualiiv  I'f  inirri--i  ili.-ii  'and-  n  .n-  -tr"n-..;i\ 
lli.m  tlu'  ditVi'ia-ii.-f"  whi-.'h  mav  I'r.  in  liiiT  i"  ii;ii  ari-r.  and 
which  .'.r',-  -''mit'iri-.  uiiav  "iikil'V-.  Mi'iinii  |piviuia-  wvia  i.;i\rii 
*i'"vviiiv  till  i-aii>f.  t-t"k-rl  and  nnu-dv  '-I  \.iri''n^  knnl-  "i'  indii-- 
trial  ai\'ii'i.-i!i-..  a  ni'dfl  f.-i/t- tx  tiia  ilrill  an.',  a  lii'i-h.^at  dvill  ai  -i- .. 
.M>'rc'  ilian  l.(HK>  iMi^jif.iyc'-,.  aiul  di.-li.-..:.-iti"n-  'if  wad^nu-n  aiuii'li-d 
lln-  i-\iiil'il'.ai:  |-rark-  |-1.  Law.  \  U'v-  iTr^idi  n;  "f  tlu-  hidrlil)  \ 
t 'a>nalty  I'-ianjianv.  .\i-u  Vt'i"k-.  '^.ivi-  an  a'idvt---  "ii  "W  .  ■td^;l^•n'- 
(;' ■TUJH  ii^at'nii   f"V    \.' •idt.iits." 


(;i:nkkai,. 

(      Iha  -ip\   h;i>  h.-iii  .iiiiininU'i!  nia-li-r  nu.-i-li.-iiiii'  ■  f  iIu-    .Vai  ■ 
,aii    K'ailfi '.lil.  with  I'li.ix-  at    \ai'".-.iri.  .""^i.-ii' 'r.i.    M,-\. 

|-.  llii\\MU.  iiia-ur  nicihaiiii'  "f  tlu-  St  l."iii-  X  S.iii  |-ra 
.•i-i-o  .It  r.irmiii'_;l;ani.  \'a..  ha-  luui  t  ran- 1  ,rii  d  t  <  l-i'Vi  Svi. 
Kan.  ... 

II     W  .    I  iiiMH  \(.hi\    h.i>    Ik-i-'i    aiii'iiiiijcii    i-iit;  lU'i-r    <<(   \v>V> 
I'l'lli     llu-     |i  II.  1  iiiii 'in  i-     and     <"ar     di-partini'iii     of     tlw    NurfidU     ^ 
W  i-u-ni.  '       /   '    '  '  ■  .    .     •      • 


1-.     1.    I'll;!;!-    Ii.!-   ki-iii   a|>|i' 'lUli-il    ii;aii::'.^ir   "I    llu-    liu-l    drjiai 
iiu-iil    "f    tlu-     Vii'ln-Mii.     I'liink,!    \    Saiil,!     li.-    l"a-l     l.iiu->.    vvr 


I      (      Kirii'v    li.'i-  hii-ii  apii  'iiili '!  a--;-tant   iii.-na:-;rr  ni   ilu-   \v.   ' 
i!i-li.irtiiu  lit    "f    llu-     \ti'lii-iin.     r.'iika    \    Santa    i  i.-    (  ■ia>t    l.iiii 
'.\  itit  ulVu-i    al    Mid.'ii.  I  ai.,  ,    '   ',■    '■ 

r..    A.    I'lirwii.  ma-ti-r  nuih.iiiii-  in   tlu-  St.    l.i'iii-  \    S,-iii    krai 
I'i-iii  at    |-cMt    Si-''II.    Kan..   l;a-   luiii    liaii-irrrid   tn    larinin^^hai   . 
\la  .   -lU'ii-idiiiL;    II.    liMiiakrr 

I  M.  t  iiMii-i  ha-  ln-i-n  :ipiiiiiiiti-d  r^ad  i..ri-iiiaii  <<\  riii^iiu 
'■II  llu-  M..li,.\\k  cli\i-ii.n  iif  llu-  \i-w  ^ll|•k  ('i-iiir.ii  \  llnds' 
l\i\i-r.  xifi-  I '.   \\  .  .'■^tark.  |ir"iii"trd 

I-"  l\.  \\  I  lai.  di\i>i"n  ni,i-lir  im-ih.inir  •<{  tlu-  .Miih''_;.-iii  (.fi 
Hal.  ;it  Mi<-hii.'aii  t  it\.  Iiid.  h.i-  ln-i-ii  ir;iii-fi-ni-d  in  St  111. ana 
"hit.    -iii-iTi-diiu;    .Mr     Mmiii.    pr.  .iiu '!i-d. 

I  I.  I'aa<s-.  a--i>,;iiit  t..  tlu-  -ii|)i-riiiii-n<lt.-ni  ..f  ni.iti\i-  ]ii.w. 
..f  till-  Mulii'^.m  *\-nti"al.  al  I'ltiait,  Micii..  ha-  ln-ni  app.'inu- 
a--i-t.-in'.    -iipi-rinti  iidi  in    >>i    \y,<>i\\c    |i.wir. 

I      \\       liHM  \-    ha-    hii-ii    api'i'mud    -niKr\i->r   .if   apprmliii 
.'f   till      \ti.  his. 'II.     I  1  prisa   v\    Santa    i-i-.   ,iild    tlu-     \ti-lii.<i  ill.     I  opik.. 
>\   .'■".iiita    ki-  C".ia-l    I  iiu -.   with  i-ll'vi.-  at     Inpik.-i.    Kan. 

\.    r    I'm  \ii|  !■;<.  \- I .  .-iipi  iiiitiiidi-iil  nf  nii'lixi-  imwiT  if  tlu-   I'.a' 
lininti-    \    (>lni>    Si  iiithwi -ti.  Ill    at    (iiuinnati.    ()lii.i.    ha-    had    iii- 
jiiri-iliitii  .11   I  \ti-ni|i.-d  i  .\  i  r  llu-  I  iiu-inn.iti.    Ilainillnii  iS:    |)a\tiill. 


■  j.    A.    II  \i  ^^    has   ki-iii   appi  inti-d   iii.istv-r   iiu-ihaiiii-  of   ihr    iU-tl 

•Tt:e  frlliwtn.s  list  i:':.'-'   »m*ii.'v   a;   sr.-i^-t.irirf.  it !!,:<  i-f  iwxt  vr  •.■i.'ii.'jf       iiiLihaiii   Ikiv  v\   Hiiii-li  (.'i iliiiiilMa.  witii  ollu'i-  at   I'li'lliii.^li.iin,  Wash 


tnri'tin,:;s.   iin.i   f/jiv.f   I'-f    ll.'l^•'l».!;.  i'^   i».'iv/-.!;jjr.;/  i;.«.<i.'.-!.:Yi'.'H.f, 

.\.-K      t;j<AKi       .\  — ..(  ■  \  ;  ' .  -v        I-'.      \l'.      N,-lli-.      ^^      .^nil'i-      Si..-    !*...-i..M.      M;.  —  . 

t•,';.^    t  •.iiVftiir..i;    t.i    I.I-    lic'il    :H    St..-  I. ..111-.    M... 
AvERif.xN   K.Mi  w.w   M.Asi.m  MKriiAXii.s'  .\s>.ii-.      I.   \V.  Taylor.  OI.l  t  ,i!,.iiy 

bitil.'iii^.  A'iiifa::o.  ■  l'.ni\  t'iiti..ii.    Unu-    irf.    .\tI;iiUio   City,   N.    I. 

y^MF.RlCAN      R.Alt  W.liY.T.'iiI.      I:".'KEMKS':J     AssiVI  ATI. 'N.       M.      H.      lltaV.      N.      Y., 

N.  H.  &  il..   Nr»    llavi-ii.  t'l.nii.     C.itiv.-ntii.ii.  July  ").  tliicaK.i. 
AjuEjitrAS'   Si.riKrv  tiiR   Tisii.n,;   Mntfkims.  —  Truf.   I-"..   Marlmrp,   I'nivcrsity 

I'f  IV-titii»ylvatiia,  I'liila.li-ri.Iii.i.   I'a. 
_Am«iiica.n    <'>citj\-   of    MF.<.iiA\-nM    r.N.-,iNri-R-^.— CiUin    \V.    Rice.    20   \V.       t..'.ii.    Ilk.    ha-    liirii    appoiiiti-d    ni;i-li  r    nu-cliaiiii-.    with    ottiii- 

,!''tij  St.,  Nv\\  ^■.-•k. 

CaE    |-'i>rf.mex's    ,-\ssfn  r.\Ti<is    i-.r    t'liu  \i,.i.      .\ai.>ii    Kiino.    S-i\     N..uh     .=  Olh 

C'lnt.  t'I»icaR«->:  -il   M"iiitay  iii   iiMiali.  Cliu-aKn. 
lNTE(iXAT!o'N,\t    RamAv.w    FiEi.    .Vssi 'Ci  \i  u  ix. — 1>.     I".     St  k.-i-tiai'..     la    Salle 

-■-t.  -Slati.iM.  ■«  li>.-,.i;  .. 
Intir.xatkinai.    Kaiiw.w    <",kmrm,    l-.Ki  min'.s    .\ss.h  i.\-i  idx.     I..    II.    r.iyaii. 

.K:-..\vii     ^^al  N     luiiMini;.     Itii  uiir.tili.ini.     .\l.i.       » '..iix  i-nl  i.'i:     .a     I  hu-.im.. 

July   J.!.jn.'  l-K". 
InIERXATIO'N.M     RaIIB'MD    MaSIFR    lil.M  |;SV  U  11.-'    .\sSf>(-IAT10S. .\.    I..    \Vi...l!- 

w..ril-i.    Lima.   <"'lifi..      I'.nvveMtioii,    .\iicii-t    15.   CliicaRo. 
Master    n.  II  FR    Makfrs'    .\s.s..iiatios.— Harry    I).    \'..iii;ht.    95    I.iI.o:ty    St.,        Irak    at     Jaik-otl.     Miill..    ha-    hi-ill     |iroill.  .Ird    |o    tllf    position    <■• 

.\,  .V    \'..- .V.  division  inastiT  nu-ili.inii-.  al    Mii  liii.;.iii  Lity.   hid..  -lua't-idiiiL;   .Mi 

Master  I'ARltfit.pEKs"    .\ss.>.  i  mi.ix.  —  1.    W.    'lay;. r.  OKI   Coloiy    biiikliiic.        \\\l,li     tf  in-filTi  d 

CkicaKii.      Coiivfntii'ii.   June    12-14.    .\tlnntic   City.    N.   J. 
Master  Car  axd  I.oi- -M-niVF   I'MxrER-s"   .Xssur.  of  I".   S.   and  Canada.— .\.  (      \\  .   .S|\i<k    h.is  lu-iti   .ipin  lintril   -up<.-r\  i-i  .r  of  iiui  hanicil   in 

}'.    \\anv.    1!.    \    M..    Kr  i.lii-i:.    M.i--.      t'lMiv.  i  li..ii.    Si-pu-iiil.fr    10-13, 

t'fiivrr.  Col. 
RaIIWaV    Sl':.Rf.KEFi'F.Rs'    .-\ssini  .XT  !.>x.  —  1.    IV    Mini'Iiv.    r...x    C.    Collimvooil, 

Travfiinc  ENGtXEF,«s'  .AsfiOiiATUix. — \V.  O.  Thomii-i.ii.  N.   V.  C.  \-  II.   K., 

i    .l-.n-t      Uuitalu.-     N.      'S'.        »  ..iiA  i-i'li.T.      Ancu-I      JT  .!ii.     .Slurmaii      II..Ii'k 
1  iiii.-iif.. 


siu'iTi-diii!.;    M.    l',iiU-\.    ri-si;.;iu-(l    to    .-u'l-i'iit    -t.  r\  ici-    with    aiiotlu' 
I'l  .iiipaii\ .         ,  ■      --  .      ,  _.  .     ■  .  .  .    -j   . 

I\     S.    MoiMi-.   .i-sistam    to   llu-   i;iiKT;i1    fon.an:iii    of   tlif    l'"ri. 

ai   (  li-M-kiiid.  (  diio.  li.i-  ln-i-n  transl\rrtd  to  tlu-  pi-rsonal  statl'  < 
W  illi;iiii     .^vlikiiuv.    :...;iiu-ral     iiii.-i'haiiii.al     -iiiui  intciuk-iil    at     .\i-\' 
\  i.rk  (  it\.         •  .         -  ;■         ,     .-        -    • 

k.   W  .    Ianiok.  ni.i-ti-r  nuihaiiii-  of  tin.'   Illinois  I'l-nlial  ;it    .\L'it 


\\  .itiiloo.   low.a.  ill  pku'i'  of  J.   .\.   i'.ill,  who  siu'iTcds   .Mr.    lavk  ■ 

at    Maltooii.  -         '■  ..  ■        -'■'.'.'"■ 

!■"..  1).  Lko\\ku.  wli.i  h.i-  liriii  -iipt-iiiili-iiilriil  ol  iiioti\i-  pow  i 
of  till  Mi<liiL;.iii  (i-iiiral  f.  .r  tlu-  p.-i-t  JU  M-.irs.  with  oIVut  .it  hi 
tfoil.  Mii-h..  ha-  Ik-i-ii  apiiointnl  Liriui'al  iiian;ii.;i-r.  \iia-  l\.  II 
LI  \>  .nniudiiii 

W  .    II     t  okiii  II.  f.iad   fi  •fi-iii,-iii  of  i-ii'_;iiii.--  of  tlu    Miiliiman  (in 


-I  nu'ti.  Ills  and  i-N;iiniii;itii  .ti  .a  i-iu;itu-iiu-ii  ii.r  tlu-  i-a-ti-rn  distru'i 
of  tin-  .W-w  ^  ork  t  i-iitral  \  lludsoii  l\i\i.-r.  viii-  l>  l,  as-in.  as- 
siunod  to  1  .tlu-r  diitiis 

A.    ()    ti\ki!Kk.    yciural     foriiiiaii    of    tk.i.'     Illnioi-   iiiitral    at 
I'adiicali.  Ky..  ii;is  hccn  ajipointid  ni.i-ti-r  tiui.lianii-.  with  ol'tiof  at 


.  •  v,**  '•  — .\  "» "■■  ."." 


INK.     V>\2. 


.\.Mi:ki(. w    i:.\(.i.\i-:i:k. 


3_7 


j      I    St.    I.i'iiis.    111..   MUTiidiii-    \\  .    II.    |)ipnk-y.  ii\\\n  n   k-.iM-   -'i 

,1      i.IU'<.'    "II     IHliilllIt     'il     illiK-s>.  '. 

\  \iiKi<  11  l■l.^\\.  <li\i~iiMi  iii.ishr  inrcli.-mii-  ni  llu-  Mi('hiL:;m 
(      ,n"al   .11    .Si.    Mil  iiiKi'-.   (  )m..   l!,;>   ln'iii   ;i)i|p(iiiiU'il   >ii]H'i'iiiUnikiii 

iiii'tiM-  |>"\\rr.  with  .iH'kx-  ;it  hi-tr-iit.  Mirli..  >iiii  ridiii;.;  I-'..  I ). 
|.     niHT.    |pr"mMU<l    111   <_;rii(r;il    iii.'iii.'mt  r. 

,  -^  J-.  11  \\(  ll<i|i  li,'--  liiiii  .ipii.  iiiilcil  rii;i(|  liiiiTiKin  111  ti|iiiiiiiuin 
,.  ilir  |).ikiil,i  ili\i>iiiii  111'  llu-  Ixink  l>laii<l  l.iius  in  c  .iiiucti.  .ii 
V.  il  lii-  iillitf  .luiic--.  Ili>  lu;iilc|u.irurs  ;iri-  lucalcil  .il  l-'.silur- 
\    tc.   liw.i.  .iiiil  lu'  siiiTiiii^   I'.    Il<iii|iir.  11  ;m->tti"riil. 

1 1.   II     IIaii..  iiiiiiurly  Mi|i<  riiitiiiclciu  m1  ilu'  niiiii\i'  imwcr  ami 
'  (,.."v   (Kiiariimiu    nl    llu-    (  iiuiiin.tii.    llaiiiilinti    iv    l)a\tiin    ai    <  iii- 
.r:inaii.  lia>   luni  .ijipi  .mud   ^iiiK-riiiUnilfUl   nl   llu-  car  iK-|i;irlnuiit 
..i' lii.at  mad  ,i1m1  hI  llu-   r..ilrini.rc  \  ()liiii  .^' iiiliiw  csteni. 

M,  j.  I)ki  iv\.  iiucliaiiioal  Mi|nriiiu-ii<kiii  nl'  tlu-  .Xurtlurn  <ii>- 
irift  111  llu-  \\i--Urii  liius  i<\  llic  Aulii^nii.  i'upik.i  vS.  ."^.iiila  l<-.  .at 
.!.a  luiil.i.  t  111"'.,  lias  lurii  apin  liiiUil  >iipt  riiitiiKKiit  I'l  sliiip.,. 
villi  iiltifi.-  ;it    rii]uk;i.    k.iii..   ■-luaxciiini;    luliii    riiirrll.   pii  iiiii  lU-"!. 

ji'lin  I'nrcill  lia>  lucii  aiPimiiitrd  a-^i>taiit  I"  ilk-  \  irc-|H"r^i<l<  iii 
1!.  i.-|i.ari;<-  nl  "ipi-r.itii  m  nt  llu-  \l',lii-M  iii.  rii|K-k;i  \  .S;ini;i  It 
-\-;liiii.  wilii  ciHux-  at  iliioaiin.  .\lf.  riii\H-!l  ki-i;aii  railu.iy  umk 
ii.    1SS4  as   ail    a|iiiia-iiiic<.-':  .■,.•>!!:       ._  /- 

1.11  llu  .^aiila  I'l-.  and  lu- 
ll.i^  Ihtii  with  that  r.iid 
•(  \  I  r  ^iiu  (.-.  I  U-  w.is 
>i;.uk-  uiaii'-;  lnrmi.'m  in 
l.-^S/.  .iin!  1  h  I-  11  I'llkd 
\,'rii.ii~  |iiisiiii>iiv  inilil 
]i<  w  .i~  .qip'  liiitcd  ni.i^ 
ii  r  iiurli.iiiic  .It  \ru(.-!' 
niic.  K;m.  .all' ml  k^'.'S 
■I  \^'''>.  Ik-  \\.i>  laUT 
ir.iiivii  ria-<l  ;i  •-  iii.ot-.  r 
!iu.-(.'li;iiii('  1  1 1  .'~^iii  jjiii  i;:. 
I  "  w  ;i  .  and  in  Ajiril. 
I'HL'.  \\a>  priininUd  !■• 
-tipfrintcndi-ni  n  f  t  li  i- 
k"]t«.'k,i  <lu'p>.  w  li  i  c  h 
'■liicr  Ik-  luld  at  tin. 
■■.niK-  111  hi>  la-ciiii  \>v<<^' 
iiH'tiiin.  In  Iii^  prc^-t-nl 
I-  .sit  il  111  .\lr.  i'  II  r  I'l-  1  1 
>;.  ill  liaiidk-  all  nu-ihaiw 
"  ;il   <li-iiariiiii-iit    iii.itt<r>. 


jiiiiN  ri\iu.  |iiiiiu-rl\  -np<  1  inundi  nt  nl  ni"iti\i-  p.i\\i-r  nl  tlie 
l'.,iliinii.ri  \-  niiii,  Si  iiilliuv-U  in.  .at  kinriniiati.  <)Iiii>.  li;is  In-rii 
.ippiiinU'd  >ak-t\  iiispi^rt'ir.  .-ukI  a  nu-inhtr  <il  llu-  <  n-m-r.d  Sali-ty 
I  ■•inniitti-t ,  ii-ju-i-sciitini;  the  nu-iliaiiic.-il  dt-p;irtnu-nt  «.i'  ili<-  iialti- 
inm-f  X  <)lii«i,  willi  iu-.idi|ii.irt(r.->  .it  llaltinu  mi-.  Md..  >m-ivc»liii,ir 
\\  .    k.    k'lihillvMll.    iJl-iilluiti-d.  .■      ■-..*'.' 

Xi.i..-    <)m.m<ii.   A\h<'--(.-    ,ipp.  lininii-nt    .i^    nia>ti'r   im-chanir   nj   tli<- 

•  iri.il  .X.irtiii-' II.  uitli  1  tlin  at  Siiprnor.  W  is.  was  n..t»-<|  jn  tin- 
April  is>iu-  ui  till-  .iiiicriiiiit  l:u\^'iiircr.  u-;i-.  I>.)ru  .May  2<>.  ISfi').  in 
.\iiru.i\.  Ik-  riToivi-il  .'i  (•iiinuuin  M-li';<d  t«duivili<»ii  aiid  In-^aii  raii- 
u.ay  Work   v\  itii   tin-   .'^t.    I'.iul.    MiHiu-ajmiis  ^-  Maiiit'ika.  ii"W  the 

•  irc-at  .Vortlurn.  in  ( tctulu  r.  k'~^S7,  .at  Miiiiua|M>iis.  .Minn;.  Ik-  first 
wiirkcd  in  tlii-  i-ii'.^iiu-  Iuihm-.  4.akiii'-;  ran-  i>\  ashp;iiis  and  a^  viiiiim- 
\\i|ii-r.  .iiid  hi-  was  --nhsi-cpiriitl)  i.all  hnv.  koHt-r  wasJtiT.  li">iKT 
inakiT.  niafhjiii.st.  klaiksiiiilh  .md  tininaii.  I  k-  kti-.nii.-  .in  i-n-^i.- 
iifi-r  ill  .\<i\i-inki-r.  1S'^>:  in  April.  I'Jd'i.  w  .-is  jiri  iniitt\-<l  t<>  travt-lini; 
iii!jiiu-<.-r.  .and  i-\ii]ii  fur  .•ilpmu  .a  \<.ir  \\  lit-ii  he  \vas  ruad  i-nyi- 
iii-i-r  aiiJiili.  1)0  was  a  ir;i\(liiit.;  <  n-..:iiui-r  i-'intnin"ii>l\  imti]  h\^ 
lin-sv'iit  ap)Hpiiitini-nt.  Ik-  w.is  appnintcl  travt-liny  riii;iiK-t-r  "it' 
till-  knki-  district  in  .Manh.  V'O'J.  '>\ i-r  w  hiiji  disirii'i  Ik- .n>>w  has 
inri^ilii'tii -11  ;i-  ni.astrr  iiHTJi.anir.  '.     '    '  .,    ■..--.    ■ 


CAR  DHPAklMI  NT 

I.    I.    I'll  Ki  II    li.is   lu-cii    .ip]ii  lintfd   divisinn  car  ins)i«-(i. -r  i.t    the 
.Xiirfiilk  \    \\ fstc-rii.  \'((     I     Iv    Ila\w;ir<l.  rcsii^iu-d 


SHOP 


John    Purcell. 


v.   lini'i-Kk  has  hi-i'ii   .iiPiiiiintid   ruad    i-iri-niati  <'i'  ri|iiipitu-m   "f 

•'k-    Miniiisiii.i   (li\isi<in   nf   llu-    Rmk    Isl.-md   kiius.   with   ntVu-i-  at 

'  (-d;ir   Kaipids.   Inw.i.  \  in-  (  .    |-'.   kil^inri-.  assi.mu-d  ti'  ntlu-r  dntiis. 

Ir.    Ilii]ppir   will   .ilsii  i-ii\i-r  llu-   liiu-  ln-lwi-cii   X'iiitnii,    l.iw;i.  ami 

-tlu-r\  ilk-.    .  -  ■  vi     .:  ..•  -   .  .        ..       ^, 

W  .  I.  Rnwi.wip.  m.istrr  nu-ihaii'i-  nt  the  l'..illiniiirr  X;  (Miin 
■  <  ir.il'tipii.  W  .  \  a.,  h.is  ln-in  appoiiiU-il  .issi>t,uit  n  p.id  Inrriiiaii 
I  onuiiiis  111'  tlu-  I'.ahinu.ri-  dixisinii.  in  ihartji-  nf  ihi-  i-ir..iims 
!  llu-  k.-dtinmn-  and  \\  ashiimli  iii  tcnnin.als.  with  lk-adi|ii,irtirs 
'    kaltiniiirc.    Md.  .     ,  ,     ■    .  .-.       ,       .  -     -.■.;.  ,  ._    ; 

.\I.  (.  M  II  Mill.  I'lirnurlv  i-iiuiiui-r  ><\  ti-sts  ni  the  Xiw 
iirk.    Xi-w     lla\i-n    X    llarti-rd    .and    tlu-    I'.nsinn    \-    Maim-,    lias 

rin  .ippnininl  siiin-riiiii-mlrnt  nt  tiu-'  st-r\iir  nil  tlu-  l)v!iwari, 
ai-kaw,iiiiia   \-    \\  i-sti-rn.    with    nl'lui-   .it    Sir.iiiinn.    I'.i..   .ind    will 

lavi-    jurisdirtinn    n\t.-r    all    in.itti-rs    inrtainiim    in    liul    .md    iiul 

I'nnnmii-s. 

k.      \.    (Jii.iiKur.     I'nrnu  rl\     wisu-rn     n-pri-si-nt.itiv  i-    ni     \\  .     II. 

diiKT   ,it    Ihiiatiip.    Ii;.s    hvui    aiipntiiud    i^i-iirral    iiispiclnr  nt    tin- 

•iintiM-   p,  iwi-r  iknartnu-m   nl'  tlu-   Sniithi-rii    kaoilio  at    San    l-r;iii- 

\-isi-,i    t   ril       :li-  will   hail-  c-h.-irui-  nl'  .ill   niittirs  ])t-rt.iinilli:  In  rnlk 

'"K  st.iik  .md  shcpp  in.iitiii 


I.  I*.  Ki:i.i.v  has  ln-tn  ;ip]ininti-d  a*"tiiiv:  I'«nin>'li\(-  I'nri-man  <<t 
the  ( '.madiaii  I'.-idlii-  ai   lu-M.  I'..  ('. 

\\  .  j.  k'K\i\.  sji,  ,p  I'nriinaii  nf  ilu-  Canadiati  I'aritic  at  I'.raii- 
d'lii.    .M.m  .   h.is   lui-n   ir;msu-rri'<l   in    Mnns^-  J;iw.   S;i>k, 

I'.,  k.  SiHP.NK  h.is  ln-tii  .ippninti.l  vi'm-ralfnriin;in  nf  tin-  Ikpi-w. 
.X.  N  .,  sbnjjs  "pf  tin-   Xtw    \>>y\<  (  intra!  it  lludsnn   k'i\-,-r. 

T.  S.  i)Ki<ik\M  h.is  !u(-n  .'ippninti-d  niylil  tnn-ni.an  >>i  tlu-  <  .ana- 
diaii  raiiiH'  at  .Mm  si  law.  S.isk..  h.ixiim  Ik-hi  tr.iiisfrrnd  frniii 
ki  11.  .r.i.  '  )iu. 

K.  Ml  l'iii;i<s<i\.  sknp  fnti-inan  nf  tlti-  ("anadiaii  I'aoilir  :il 
kriinra.  (Int..  has  hiin  irausfirrvtl  tn  kraiidnn.  Man.,  viii-  \\  .  J. 
l\iMii\.   traiisfi-rrt-d.  -.-i'.  ■;''  ■:. -'-'^    \':.'-:^  '  ' 

A.  IVmi.wip.  ni'_:ht  fnri-m;in  nf  tin-  <  ati.idi.iu  I'aVilk"  •it  Swift 
(iirn-nt.  .'^.isk..  has  hi-in  traiisfi-rrid  in  Nk msc  Jaw,  Sa>k..  vice 
r.   S.    lurtr.mi.  ir.iiisfern-d, 

W  .  C.  M AMI.  iiiyht  lninni'nti\(  fnrciiian  <'f  tlu-  (.'aiiadiau  I'a- 
cilic.  at  \\  I'st  Tnrnntn.  (Int..  h.is  kii-ii  .ipjxiiMti-d  Ini-omiptivv  I'ltv- 
man  at    I'nrt    Mi-Ximll.  (  )ni.  ,   :'■.■■'■'■'::-':'.    ..•■'.,-':: 

J.    (  i.     I'xRsnNs    lias    Ill-Ill    a|il»niinv(l    SHjKTintlIl<Kllt    nl     shops    of 

till-   Xiw    >  nrk   (i-ntr.d  vX    llmlsnii    Ki\<T.  :it    l>i-|>ew.   N.   \  ..  Mic- 
ci-idini;    Ik    W  .maniaki-r.   transi'<.-rrvd  "   " 

II.  W  wwiAKik.  si.ipt  riiiti  mk-nt  "i  shnps  .it  tlu-  .X'l-w  N  nrk 
(  i-iitr.il  vX  llu'lsnn  l\i\ir.  .-u  l>i-iPi-w.  X.  ^'..  li.is  kn-n 'apiMiuiti-*! 
siipi-rintiiidi  nt  ni  sh.ip>  ai  \\  i-si  Allpany.  .X.  S'.,  siici-i-i-<iin;!  k.  il. 
i\ayiiinnd.  ri-stt;tud 

\\  .  I.  llipsMN.  w  lin  n-tx-iitly  risiiiiU'd  as  inastrr  tni'olianic  of 
llu  (  hii;iv;n  vX  Alinn  .ii  I'.ln, iminjitnii,  ill.,  itas  kivii  apr«pinted  as- 
sistant ni.asu-r  iiu-ih.anic  nf  tiu-  l'a<Uicah  siinps  ,,{  thi-  llliiinis 
t  i-nir.il.    with    hiadiiuarti-rs   at    t'.iducali.    Kv.      .    . 


OBITUARY' _-..;--^".-':^:;';,-;-    '■.'-;' 

X  Nk  Mmnk,  miur.il  ni.istt-r  iiu-ika»iv  of  tlu-  (hicaji'p.  Mil- 
waiiki-i-  iX  i'lUict  Sound,  with  ottu-i-  at  Tai'oina.  \\  ash  .  <lii-d  .'it 
I  aionia.  <iit  Ma\    10 
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New  Shops 


Supply  Trade  Notes 


'  -  B.ALTiMORE  &  Ohio  Southwestern. — The  contract  has  been 
awarded  for  the  erection  of  two  additions  to  the  machine  shop 
at  Washington,  Ind.,  to  cost  $35,000,  and  improvements  to  the 
engine  house  which  will  cost  $25,000. 

Canadian  Northern. — Repair  shops  and  an  engine  house  will 
be  built  at  Port  Mann,  B.  C,  the  Pacific  terminus  of  this  road. 
The  cost  of  the  construction  and  equipment  is  fixed  at  $500,000. 

Canadian  Pacific. — A  contract  for  the  erection  of  new  shops 
near  Calgary,  Alberta,  which  will  cost  about  $2,500,000,  has  been 
awarded  to  Westinghouse,  Church,  Kerr  &  Company,  New  York. 
A  main  locomotive  shop,  305  ft.  x  312  ft.,  will  be  built,  and  will 
include  the  erecting,  machine,  blacksmith  and  boiler  shops.  The 
coach  repair  and  paint  shop  will  be  146  ft.  x  360  ft.,  and  the 
planing  mill  will  be  80  ft.  x  300  ft.  The  pattern  shop  will  be 
30  ft.  X  100  ft.,  and  the  freight  car  repair  shop  230  ft.  x  300  ft. 
The  foundry  building  will  be  80  ft.  x  204  ft.  Numerous  other 
buildings  and  structures,  including  a  store  room,  office  building, 
oil  house,  etc.,  will  be  built.  The  erecting  shop  will  be  of  the 
transverse  type  and  will  contain  35  bays.  The  general  con- 
struction of  the  building  will  be  of  concrete,  steel,  brick,  or  hol- 
low tile,  depending  upon  conditions.  J.  G.  Sullivan,  chief  engi- 
neer of  the  western  lines  of  the  Canadian  Pacific,  is  in  charge 
of  the  work. 

Chic.xgo,  Milwaukee  &  St.  Paul. — A  new  engine  house  and 
machine  shop  will  be  built  at  Perry,  Iowa.  A  30-stall  engine 
house,  a  90-ft.  turntable  and  a  mechanical  coaling  station  will  be 
built  at  a  point  between  Manheim,  111.,  and  Bensonville.  about  15 
miles   from   Chicago. 

Cincinnati,  Hamilton  &  Dayton. — New  locomotive  shops  will 
be  built  at  Elmwood  Place,  Cincinnati,  Ohio.         \.  ..   ,      ;.    '      • 

Colorado  &  Southern. — Plans  are  being  made  for  the  con- 
struction of  an  engine  house  and  shops  at  Hartville,  Wyo. 

El  Paso  &  Southwestern. — Bids  for  an  engine  house,  station 
and  freight  house,  to  be  built  at  Tucson,  Ariz.,  are  asked  for 
not  later  than  June  20.  "•  '  '  :■'■  ■         '.    ; . 

■  Illinois  Terminal  Railroad. — The  car  shops  which  were  de- 
stroyed by  fire  on  May  3  at  Alton,  111.,  will  be  rebuilt  and  re- 
equipped. 

Louisville  &  Nashville. — A  large  pumping  station  will  be 
built  at  DeCoursey,  Ky.  '.         . 

Michigan  Central. — A  new  engine  house  and  shop  buildings 
will  be  erected  at  Detroit.  Mich.    .  ^. .  .     .        .  -. 

Norfolk  &  Western. — Contracts  have  been  awarded  for  the 
new  shops  at  Columbus,  Ohio.  The  buildings  will  be  of  brick 
and  steel  construction,  and  will  include  a  25-stall  engine  house; 
a  52  ft.  X  139  ft.  machine  shop,  with  an  annex  of  35  ft.  x  64  ft., 
for  store  and  office  buildings. 

Pennsylvania. — A  new  engine  house,  costing  $200,000,  will 
be  erected  at  Indianapolis,  Ind. 

Pere  Marquette. — Receivers  Walters  and  Blair  have  made  ap- 
plication in  the  Federal  Court  at  Detroit.  Michigan,  for  permis- 
sion to  issue  $2,000,000  receivers'  certificates  to  build  new  stations, 
engine  houses,  coaling  plants  and  extensions  of  the  yards  at 
Toledo,  Ohio,  and  Port  Huron,  Mich. 

'  San  Antonio,  Rockport  &  Mexican. — Land  has  been  acquired 
at  Lockport,  Tex.,  for  an  engine  house,  car  shops  and  other  ter- 
minal facilities.  This  road  was  incorporated  last  September,  and 
will  build  from  San  Antonio,  Tex.,  through  Crowther  and  Rock- 
port  to  Harbor  Island.  The  work  will  later  be  extended  to  Tam- 
pico,  Mex.,  and  the  City  of  Mexico. 

Western  Maryland. — The  erection  of  a  new  engine  house  and 
shops  at  Millersville.  Md.,  has  been  started. 


The  Union  Draft  Gear  Company,  Chicago,  has  moved  its  main 
offices  to  1162  McCormick  building.  .     ,         >  ,,         . ,  - . 

The  Adams  &  Westlake  Company,  Chicago,  has  moved  its 
Philadelphia  office  to  2218  Ontario  street. 

The  Automatic  Ventilator  Company,  New  York,  has  moved 
its  main  offices  from  120  Liberty  street  to  2  Rector  street.     . '     . 

The  Ashton  Valve  Company,  Boston,  Mass.,  has  moved  its 
Chicago  office  from  166  West  Lake  street  to  174  North  Market 
street. 

It  is  reported  that  the  Canadian  Car  &  foundry  Company  of 
Montreal,  Can.,  will  build  a  car  plant  costing  $1,500,000  at  Fort 
William,   Ont.        .■..;,.-:*  ^:  .:.;':•;„,,■;.•  •     .■■.■■_■..<.-.     :,..,: 

A.  E.  Davis  has  been  appointed  general  manager  of  the  Davis 
Boring  Tool  Company,  of  St.  Louis.  This  company  manufactures 
expansion  boring  tools. 

The  Pyle-National  Electric  Headlight  Company,  Chicago,  has 
moved  its  offices  from  the  McCormick  building  to  1000  Karpen 
building,  500  South  Michigan  avenue. 

Ferdinand  Schlesinger,  of  Milwaukee,  Wis.,  and  associates 
have  purchased  a  tract  of  415  acres  at  Hammond,  Ind.,  with  the 
purpose  of  building  a  large  steel  plant.    ■  •  .    .•?.,'    •  \:.'V.' .'■•''    ■  . 

The  Sherwin-Williams  Company.  Chicago,  has  moved  its  office 
from  the  Steger  building  to  the  eleventh  floor  of  the  Peoples  Gas 
building,  Michigan  avenue  and  Adams  street. 

The  Roberts  &  Schaefer  Company.  Chicago,  has  moved  its 
general  offices  from  the  Old  Colony  building  to  the  McCormick 
building.  Van  Buren  street  and  Michigan  boulevard. 

The  Chicago-Cleveland  Car  Roofing  Company  has  moved  its 
New  York  office  to  room  368,  50  Church  street.  .Arthur  S.  Lewis 
has  been  added  to  the  staff  as  eastern  representative.    ■•. -...?.. 

Hildreth  &  Company,  New  York,  consulting  and  inspecting  en- 
gmeers  have  moved  their  main  office  from  the  Whitehall  build- 
ing, New  York,  to  the  Mills  building,  15  Broad  street. 

The  plant  of  the  American  Steel  Foundries  at  East  St.  Louis, 
111.,  began  regular  operation  on  June  1.  This  plant  has  large 
orders  for  car  material  and  will  run  at  almost  full  capacity.    . 

William  Sellers  &  Co..  Inc..  Philadelphia.  Pa.,  have  purchased 
46  acres  of  land  at  Folsom,  Pa.,  on  the  Baltimore  &  Ohio,  as  a 
site  for  plant  extension.  This  property  is  located  10  miles  from 
Philadelphia.  :"  -" '•;        •.■  s'.f  •,;  <  ,^;      :-:;.: 

J.  M.  Monroe,  foreman  of  locomotive  repairs  of  the  Southern 
Railway  shops  at  Columbia,  S.  C,  has  resigned  that  position  and 
has  gone  to  the  Hunt-Spiller  Manufacturing  Corporation,  Boston, 
as  a  representative.  '' ?/V:-^  ^•^.' '"  \"v:''' v''.';'' '■••  ^: 

The  Kennicott  Company,  Chicago  Heights.  111.,  is  erecting  as 
an  addition  to  its  car  shops  a  brick  building  70  ft.  x  323  ft.,  and  is 
installing  two  new  electric  traveling  cranes,  orders  for  which 
were  recently  placed.  .'  .;;"    /'.;  v^;  ■•'^t'^^'^u  '■'•':'  ;-'•    '  • 

J.  E.  Fries  has  been  made  Pacific  coast  engineer  of  the 
Crocker-Wheeler  Company,  Ampere,  N.  J.,  with  office  at  San 
Francisco.  Cal.  This  company  on  April  1  opened  an  office  in  the 
Title  Insurance  building,  Los  Angeles,  Cal. 

The  Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  is  mak- 
ing rapid  progress  with  the  construction  of  the  various  addi- 
tions to  its  plant  at  Eddystone,  Pa.  The  new  erecting  shop, 
which  will  be  one  of  the  largest  of  its  kind,  is  rapidly  approach- 
ing completion,  and  various  other  important  improvements  are 
under  way.  The  operating  force  of  the  company  is  being  stead- 
ily  increased. 

F.  D.  Reemer.  who  has  been  assistant  purchasing  agent  of  the 
American  Car  &  Foundry  Company,  New  York,  has  been  ap- 
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J)  inted  purchasing  agent  of  the  Haskell  &  Barker  Car  Company, 
Michigan  City,  Ind.,  with  office  in  that  city. 

Edward  E.  Wright  has  been  appointed  manager  of  the  central 
s.iles  district  for  the  McKeen  Motor  Car  Company,  Omaha,  Neb., 
aii.l  will  have  charge  of  the  new  office  which  has  been  established 
h\  the  company  in  the  Marquette  building,  Chicago.   ..       ...-;-.. 

W.  S.  Quigley,  until  recently  vice-president  and  general  man- 
air^'r  of  the  Rockwell  Furnace  Company,  New  York,  has  resigned 
tiiat  position  to  become  vice-president  of  the  new  Quigley  Fur- 
nace &  Foundry  Company,  50  Church  street.  New  York.        ^    ;  ;\ 

Howard  K.  Porter,  a  southern  representative  of  the  Lorain 
Steel  Company.  Philadelphia,  Pa.,  has  been  made  manager  of  the 
s<iuthern  railway  department  of  the  U.  S.  Metal  &  Manufacturing 
Company,  New  York,  with  office  in  Candler  building,  Atlanta,  Ga. 

A.  H.  Ehrenhaft.  previously  connected  with  the  Hanna  Engi- 
neering Works,  has  joined  the  sales  force  of  the  Vulcan  Engi- 
neering Sales  Company,  Chicago.  Mr.  Ehrenhaft's  special  field 
will  be  that  of  riveters,  and  he  will  be  located  in  the  Hudson- 
Terminal  building.  New  York.  ■:,  ,:-;^..;    .•>);•=   ;.■■•. 

The  Kip  Brush  Company,  New  York,  has  made  Wood,  Bowers 
&  Compatiy,  St.  Louis.  Mo.,  its  southern  representative.  The  Kip 
company  recently  organized  a  special  railway  department  under 
the  charge  of  Harry  M.  Baxter,  formerly  in  charge  of  production 
and  sales  for  the  Wolfe  Brush  Company.        >  • ,;  •:     ...  .V:  "':-'    J- 

J.  F.  MacEnulty,  formerly  general  manager  of  the  Western 
Steel  Car  &  Foundry  Company,  has  been  appointed  general 
sales  manager  of  the  Western  Steel  Car  &  Foundry  Company 
;;./.;..-- ■■;//  ;^";\,\;^'>  r.;.;.^''      ^  ,    .>       and  of  the  Pressed  Steel 

Car  Company,  a  newly 
created  position,  with 
office  at  New  York.  He 
was  born  in  Pittsburgh, 
Pa.,  January  10.  1879, 
and  in  1899  he  entered 
the  service  of  the  Pressed 
Steel  Car  Company  at 
Pittsburgh  as  inspector, 
and  later  became  fore- 
man of  the  truck  and 
bolster  department,  chief 
inspector  and  engineer  of 
construction.  He  was 
then  transferred  to  New 
York  as  sales  agent,  and 
about  six  years  ago  went 
to  Chicago  as  general 
superintendent  of  the 
Western  Steel  Car  & 
Foundry  Company.  In 
1909  he  was  made  gen- 
eral manager,  which  position  he  now  leaves  to  take  charge  of 
the  sales  department  in  New  York. 

-At  the  recent  annual  meeting  of  the  Cement  Products  Exhibi- 
tion Company,  Edward  M.  Hagar,  president  of  the  Universal 
I'ortland  Cement  Company,  Chicago,  was  elected  president.  It 
\  as  decided  to  hold  the  sixth  annual  Chicago  cement  show  in 
t'le  Coliseum,  January  16-23,  1913,  but  to  hold  no  shows  in  New 
':  ork  and  Kansas  City,  Mo.    ■.;    ..■:■..:-.::■■■.,';■  vv.  ^-.;.  ;;.•.;,  ;.■;.'•. 

J.  E.  Buckingham  has  been  appointed  superintendent  of  motor 
:  nd  refrigerator  equipment  of  Wells  Fargo  &  Company  with 
■eadquarters  at  New  York  City.  He  will  have  general  super- 
^  ision  of  the  mechanical  department  with  respect  to  the  construc- 
iiim  and  maintenance  of  motor  and  garage  equipment,  and  re- 
frigerator and  ventilator  cars. 

George  Price,  formerly  with  the  Tidewater  Building  Company, 
'\ill    represent    the    Flintkote    Manufacturing    Company    and    J. 


J.   F.   MacEnulty. 


William   H.   Winterrowd. 


A.  &  W.  Bird  &  Company,  Boston,  Mass.,  in  the  New  York  dis- 
trict in  their  line  of  building  specialties,  which  cover  roofing, 
water  proof  sheathing,  water  proofing  compounds,  Rex  wall 
board,  cold  water  bands,  Ripoline  enamels,  etc.  The  New  York 
office  is  located  at  66  Beaver  street.  1    -.;.  ,         - ,  .,     .    ,:-.  -  , 

W.  H.  Winterrowd.  who,  as  reported  in  the  May  Issue  of  tlie 

American  Engineer,  has  been  appointed  mechanical  engineer  of 

the  Damascus  Brake  Beam  Company,  Cleveland,  Ohio,  was  bom 

:     ; ;,  .      .       >  ^Pril   2.    1884,   at   Hope, 

Ind.  He  received  an  ele- 
mentary education  in  the 
public  schools  at  Shelby- 
ville,  Ind..  and  was  grad- 
uated from  Purdue  Uni- 
versity in  1907.  In  1905, 
during  his  university 
training,  he  served  as  a 
blacksmith  helper  on  the 
Lake  Erie  &  Western  at 
Lima.  Ohio,  and  in  1906 
served  as  car  and  air 
brake  repair  man  on  the 
Pittsburgh,  C  i  n  c  i  nnati, 
Chicago  &  St.  Louis  at 
Dcnnison,  Ohio.  In  the 
latter  part  of  the  same 
year  he  engaged  in  loco- 
motive test  work  on  the 
Big-Four  at  Indianapolis, 
Ind.  On  graduating  Mr. 
Winterrowd  entered  the 
service  of  the  Lake  Shore  &  Michigan  Southern  as  special  ap- 
prentice, serving  in  that  capacity  until  1908,  when  he  was  made 
engine  house  foreman  of  the  Lake  Erie,  Alliance  &  Wheeling,  at 
Alliance,  Ohio.  In  1909  he  was  made  night  engine  house  fore- 
man on  the  Lake  Shore  &  Michigan  Southern,  at  Youngstown. 
Ohio,  and  in  15lO  was  transferred  to  Cleveland,  Ohio,  in  the 
same  capacity.  Later  in  the  same  year  he  was  promoted  to  as- 
sistant to  the  mechanical  engineer  on  the  Lake  Shore  &  Michigan 
Southern,  which  position  he  held  until  his  recent  appointment  as 
mechanical  engineer  of  the  Damascus  Brake  Beam  Company  and 
Railway  Supply  Company,  at  Cleveland,  Ohio. 

The  court  of  appeals  of  the  District  of  Columbia  on  April  22 
rendered  a  decision  in  the  suit  of  Peter  H.  Murphy  against  the 
Baltimore  &  Ohio  for  infringement  of  the  Murphy  outside  metal 
car  roofs  patents  in  roofs  furnished  bj'  the  Chicago-Cleveland  Car 
Roofing  Company,  reversing  the  decision  of  the  Supreme  Court 
of  the  District  of  Columbia  rendered  on  November  27,  1911, 
which  held  that  the  patents  had  been  infringed.  .-     . 

At  the  stockholders'  meeting  of  the  Kelly  Rearher  Company, 
Cleveland,  Ohio,  the  following  were  elected  directors  of  the  com- 
pany: William  E.  Kelly,  W.  A.  Calhoon,  H.  J.  Maxwell,  O.  H. 
P.  Davis,  E.  B.  Jessop,  George  Bauer  and  Thomas  A.  Torrance. 
The  following  officers  were  also  elected :  William  E.  Kelly,  pres- 
ident and  general  manager;  W.  A.  Calhoon,  vice-president;  H. 
J.  Maxwell,  secretary,  and  O.  H.  P.  Davis,  treasurer.  ,y; .   . ,'. .-;,  ,- 

Charles  J.  Symington,  general  sales  agent  of  the  T.  H.  Syming- 
ton Company,  Baltimore,  Md..  with  office  at  Chicago,  has  been 
made  vice-president  in  charge  of  sales,  with  office  in  New  York, 
and  Thomas  C.  de  Rosset,  sales  agent  of  the  Symington  com- 
pany, has  been  made  manager  of  eastern  sales  of  that  company, 
with  headquarters  in  Baltimore,  succeeding  John  F.  Symington, 
resigned  to  go  to  Hambleton  &  Company,  Baltimore,  a  banking 
firm.-'/-  ■.  v.'-^^v''-";/;;'  ■    /  ■  .'■    ■>'fv^>;-"^\r^A':-:v--:  ■^.  -^^  S-'J-^i^ 

James  Rawle,  president  of  the  J.  G.  Brill  Car  Company, 
Philadelphia,  Pa.,  died  at  his  home  at  Bryn  Mawr,  May  1,  at  the 
age  of  70.  Mr.  Rawle  was  graduated  from  the  University  of 
Pennsylvania  in  1861  as  a  civil  engineer.     In  1872  he  became  a 
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I'.\|ii\|mki     \    (»iii<i    Sdi  iii\\i-iiK\        rik'    r.'iilr.ui    1ki>    lnoii  I  lu-  I  ui.'ii   hraii  (icar  iLmiiaiix.  riiiia.yn.  lia>  iii..\iil  it>  nui' 

auar.t(.|    I.  •!•   tin-   iii^n.'ii   I'l    lU"   a<liliii' 'ii>   !•>  ilu'   maoliiiu-   >\h^\  ■'\\\k\->  l<>  lliiJ   Mil  i  niiiicU  luiililin.u. 

at    Wa-liiiimoii.    In.l..    t..    o-i    S.v.lHK*.    aiul    im]"!' '\  <nuiit-    t-    llu-  ri,^.    .\.lam>    v^v    W  i>t!al<i-    (.  ,.iiii>an\ .    Cliicat;...    has    m.-vi-.l    i-^ 

>ii--iiiu'  li..u>f  wlitvh  will  o.M  SJ.^.IKHI  I'hila.l.'li.lna   >A\wv  U<  JJIS  Oman-  >1IV(1 

»  A\\ii:\\    XnkriiKKN.      l\r|iair  >licp>  aii.l  an  cimuir  ii.'iiM-  will  TIk-    Aiii. 'luatic    Wiililat.ir    (,  ..miiaiiv .    Xi'w     N..rk.    lia>    iH"Vv 

I'c  laiilt   at    I'"!-!    Maiiii,    I'.    »  ..   ilu-    I'aiiiio  trniimii>  -r    llii>   r.Mil.  u-  main  <ilVui>   iicm   1_'0  l.iliiri\    >iriii   !.._'  l\iot.>r  ^triot.         ,    '  , - 

rill'  oi'-i  ..f  tlif  i-iin-inuiii.ii  aii.l  (.■iiniiinu  lU   i>  li\id  at  SnKUHH)  .■,         \    i..          \-    i         ,                        i.      .           \i             i                      i    ■ 

'     '  I  lie    .\>litMii    \al\c    i^  i'iiii)aii\.    I.<i>ii«ii.    Mas-.,    ha-    ni'i\ii|    ii- 

1    \\\M\\    P\«iiii.-     \   (.•■'nlraot    t'>'r  lIu-  iriiti' •!!  "t   luw   >1mi»  t  huay  •■Itiii-    I'ri'm    lui   \\  t>t    Lake  simi    i"    174    X'Mrtli    Maikv. 

mar  »  alt;ai>.    \ll>«TIa.  uliii-li   will   tM>i   .jlnuil   S_'.5lKI.(H)().  lias  Ihiii  micvI. 

auar.K.l  i.-  \\\>tini;h..nM-.  rinirdi.   Ken   X  (  ..,n|.aiu.   X.u    \..rk.  ,,    j,   ,.,,,„,,,,,i   ,i,,,;    ,i,,,  (_  ;„,a.lian   i  ar  \    l..iin,lrx    «  ..„,,,a,.x    ..f 

A  maiii.I.H-.mu.inc  sh-i-.  .V)5  it.   x  M2  it.,  will  \<v  l.uilt.  an. I  uill  m, „„,.,,,].  i  an..  uiU  ImiM  a  car  plain   o.sunu  <;i.50(MHK)  at    !-.,ri 

in«-IuiK-  tlu'  iTi  v'tiiif.;,  nuuliiiu-.  Mavksiniili  ami  l"'iUr  sh.ips.      I'lii-  \\  jUj  ,,,i    i 'm 
v'l'av'li    rti»;iir   ami    paint    slii.|)    will    ln'    14(i    it.    \    .^Mt    ii  ,    ami    tlu' 

l.hu.lm:   mill    smI!   1..  St)   f,     x   .>(H.   u       Tlu    pa.i.n.   sl„,p   ^,11   |,.  ^    '^-    "•'^'-  ''^'^  ''*''■"  ^'I'l'.-nuol  u.nn-al  manager  ,.f  tli.  Dan- 

M\  ft    X   l.H.   It.,  an.l  tl.r   irn^ht   .ar  n  pair  sl„,p  .'.id  „    x  .^(H)  it.  '■•■'"'^    '"'■'  ^  -""I'^mu.  ..,  M.  l.„m>.      Iln>  company  n.anuia.tnres- 

T\H-    i..nn,liy    Iniil.lin.u   will   lu-  SO   It.    x   Jl»4    11.      Xnn.cn.ns   ..llur  ^M'-ms,,.,,  In.niiv  tuuis. 

huiMim;.-  an.l  strurtnrer-.  iiK-lmlin;.;  a  st..rc  r.".ni.  ..iruo  hiiil.lini:.  Tlu'    I'v  li-X;iii..n;il    I'.Urtrii-    IKa.lli:^lu   r..inpan\.   <  liua.L;.'.   Iias- 

.>i'    li.  Use,   itc.   will    I'c   lniih        Tlif   (rniinv;    sli,,p    will    ]„■   .,i    tlu-  n:..\i.|   its   miVh-i-s    ir..in    ilu-    .Met '.  irniiik    l>nililinL;    i.i    KHKI    KariKit 

traiisMTsi-    type    aii.l    will    .■..main    .v^    l>a>s.       Tin-    miural    .-.mi-  lanl.liiii^.  '  (HI  SmiiiIi  Mi.luLian  aMiiiK'. 

sinu-ti..n  .ii  ttu'  linil.liiiu  will  lie  ..I  i-.>iu-rru-.  stir!,  l.nck.  .ir  lu'l-  iVr.linaii.l    .>^.lil.  sin-^  r.    m|     Milwankcr.    W  i-..    ami    ass.,,-iat<.:s 

1..W    lik-.   .kptn.lin.L:   lip-n    o.miiti..ns        |.   (,     S.illn.,11.   clmi"   cnui-  i,.,^^.  |,„,vhasi-.|  a   n;ul  -i  41.=i  acns  at    llamm..n.l.   In.l..   uiili   iIk 

lu.r   ..:    tlu-    w»su-ni    liius   .,i   \hc    t  .-ma. Han    l'a.-i:i.-.    i-   in    i-liariii-  ,,;,ri...sv.  ,,i  1, nil. liny  a  lar'u<-  si,i-l  plant.                              '     '     •                  ; 

.1    tlu-   wi'rk.  ,.,        .,                ,.  ....                                     1  •              1                     ,   ■          •- 

Mil-    >Ik  rw  ni-W  illiaiii.s   I  ..inpanv.   (   liua.i^ii.   ha-   tM..\i<i   it-   ..1'k-< 

I'm.  \.....  Miiw  AfKi-.K  M  SiK    I'^M  I        \   m\\    cn-iiu-  lu'iisi-  ami  n-,„ii  ilu-  Su-'-;i-r  htiil.iiii.sj:  p.  llu-  t-le\i-iitli  lli...r  ..!  tlu-  I't-MpK--  Ga> 

inai-liiito   sjinp   uill  l»o  Imilt   ;il    I'lTry.    l-ua.      \  .^O-Mall   tiiyim-  Iniiliiiiii:,  Muiiiuaii  aMiuH-  ami  .\.lam>  sinn. 

li- 'tlr"!.-.  wl  '<•  ft.   inrntal'K-  an.l   a   nu  rliani.al   .-•■alim;   -tati^in   will   l>c  r  1         i .    1       .       v     c    1        .■         -                         .   1  •                1                       . 

Ilk-     Ki'liirts    v\-    >i-liai  lir    (■•nipaiu.    (  liuav.    has    m.-vi-.l    it- 

l.uilt  at  a-  p..mt  l.c-twoc-n    M.niluini.   Ill  .  an.l    lU  ns,  „u  ill.-.  al..nl    !.■>  ^^.,^^  ,..^,   ,,.,,.^,^    .,.,,^_,   ,,^^.  ,  „^,   , .  ,,  ,_^^    l,„,l.li„.    ,,,  ,1,,   M.-i  .,n,mk 

nnU->   fp.tn  Uitca.ii-'.  hniMino.  \an  Unnii  strcil  an.l  Mu-li^an  l,..tik-\ar.l. 

liSiiNNVri.  1I\M X  CV  i>xM..x       X.-Nv   !,.oMn.,t.M-sii,,ps  will  ,,.,^^    (  luc-av;..-(U-vdaiul   lar    k....iiiiv;    C.nMKnu    lias    ni..u-.l    ir>. 

Ik-   I-mit   at    Klniw 1    IMa.v.   c  .m-.m.ati.   (Mn...  ^^.^^.  y,,^,.  ,,„.,^.^.  ,,,  j.,,,,,,,   „,,,    5,,  ^  ,,„,^.,,  ,,,,.^.,       ^,,1,^,^  s;    ,  ^.,,;, 

i.iU'kM'i'    \    .*>iaTiiiKX.      ri.-itis    ari-    hi-im;    ina.li-    n^r    tlu-    i-.m-  h.i-   luiii   ad.U-.l   P.   tlu-  stall   a-  t-asu-rn    repn-sentativ  i-.     •    .       ' 

stnu-t,..n  ..1  an  .  n-^iiu-  h..ns.-  ami   >h..|.s  at    llan\ilU-.   \\y...  l|il.ir,-tli  .^  I  ..inpaiu.   Xew  \..rk.  cnsulliiu.  ami  inspecting  cu- 

Ki.   l'\Mi  \-  SdiTUWK.srKKx.— J'.iiU  i".'r  an  i-m.:im-  li..iisi.  stati.>n  i:iiu-i-rs  have  in.>\e(l  their  main  ..tVu-e   tr.nn   the   Whitehall  Iniild- 

aml    freiuht    luaise.    i"   he   hiiilt    at    Tm-s.'n.    Ari/..    are    aske.l    f.ir  iim.    Xtw    \'..rk.  t.>  the   Mills  hnil.linii.   15    I'.r.>a.l   sireet, 

n..t   hiter  than  jnne  -'0.              .  -l,,^    l,,,,„,   ,,,■  ,i,^.    \„H-riean   Steel    h.  .un.lries  at   KaM   St.    L-ni-. 

Iiiiv.iis  Tkuminm    R  \ii  k.>\i>.  The  ear  -li'ips  wliioli   were  .le-  Ml.,   heyaii    reunlar   uperatinn   .  ai   June    1.      This   ]ilaiit    has    l.irue 

«.tr..\e(l  In    I'lrf  un    May  ,^  at    \lti>n.    111.,   will   he   rehiiill    aiul   re-  ..r.lers   l.>r  oar  material  ami   will   run   at   almost    full   caiiacity. 

^•'I"'l'l'<-'"1-  William   Seller.-.  &  l....    Inc..    IMiila.lelphia.    i'a..  ha\e   iinrehase.! 

I..  >ii.-^\  il.ri-:    \-     X\-ti\iii.K.       \     lar^e    pnnipin.s.;    siati.'ii    will    he  41,  acre-  ..f  lan.l   at    I-'.'ls.iin.    Pa..  ..n   the    i'.ahini.  ire  \    <»hi...   as  a 

?in»h  at   I  )et  "..nrse.v .  ixv.  .site  f' 'r  jilant  i-xti-nsi"n.      This  property    is  locate.!  1"  miles  irmn 

Mu  in(  \\   (k.nTkm:.--.  A    m-w    eiu.:im-   h..nse   aiul   sh,,p  hiiil.lin:_;s  rhila<lel]ihia. 

will  he  erecte.l  at   I>eir..it.  Mull  |     M.   M..nr..e.   f.irenian  ..l  l.HMin.'tive  reiiairs  ..f  tlie  S.iUtliern 

X..Ki,.iK    \    Wk-im<x       f..iitract>    ha\e    heen    awanle.l    f..r   the  Railway  sh..ps  at  (■-.hnnhia.  S.  (..  lias  n-sii^ne-I  that  p..siti..n  an.l 

new   slu.ps  at    (  ..himhtis.   (>hi..       The  htnhlinus   will   he  ..f  hnck  lias  i;..ne  t..  the  1  limt-Spiller  Manni'actnrini;  (.  . .r].. .ratinn.  H..st.,ii. 

ami   sti-el   C"iistnu-ti"n.   ami   will   inchi.K-  ,1   J.^-Mall   eiiLiiiu-   Ifiise;  as  a  represenl.itivi-. 

a  3J  ft    .\   13"  ft    machine  sh.'p.   with  an  anmx  ■■!  .v^    11.   x  '4  11  .  'I'h,     Kenni.-"it    (  .Mnpanv.   ('hi.ay    llei.uhts.    111.   is   erectini:   as 

for  St. .re  .iiul  '■Mice  huil.lim.;s.  ;i,i  athliii.-n  t..  its  c.ir  sh-iis  ;i  hriek  hiiil.lint;  7(1  ft    .\  .LM  ft..  ;imi  is 

I'kxx-vi\  \Nn.        \    new    em:ine    lu'ii-e.    cstiu-    SJlKUXKI.    will  in-tallim;    tw..    new    electric    tra\elin.u    cranes.    ..nlers    f..r    which 

he  erected  at    In. haii.ip.-lis.   In.l  \,  ere  recently  i.l;ice.l.            ',                  -V                           .      "            . 

-      Pere  M.-vR.jfKTTK.— Receivers  W. liters  .-imi    r.lair  ha\e  ma. le  a].-  .1-     I"      l''"u-s    has    heen     ma.le     r'acific    cast    eni;iiieer    ..f    the 

pl»c;iti..n  in  t^he   l-'ederal  r..urt  ,it    Detr.Mt.   Michi!.:an.   i-r  i.ermis-  Imcker  W  lu-ehr    (•..m]uiiy.    Ani|.ere.    X.    .1..    with    ..llice    .'it    San 

.i..n  t.i  issue  SJ.fKKMKX)  receivers"  ceriiiic.ites  p.  huihl  new  siaii..!!-.  i-"rancisc...  ("al.     'I'liis  cnipany  < .ti  .\i.ril  1  ..pciicd  an  .'Oicc  in  the 

engine    lu.uses.    c.ahn.i:    plants    .-md    cxtensi..ns    ..f    the    yar.ls    at  I  itl<-  lnMirance  huihlini;.  I...s  An.yeles.  Cal.  : 

T<.!e<l...  Ohi...  ;iml    !'■ 'rt    llnr.'ii.   Mich.  Tlu     I'.al.lwin    I ,.  .c  .111.  .ti\  e    \\..rks.    riiil.i.lelphia.    I'a..    is    mak- 

Snx  .\xh.xi...  K.iCKi'.iM  vV  Ml  \i.  \x.  l.an.l  ha-  heen  ac,|uire.l  i"'-  rapul  pr..i;ress  with  the  cutistructi-m  ..f  tile  vari..us  a.hli- 
nx  l..,ckp..rt.  Tex..  f,.r  an  engine  h..n>e.  car  slu.ps  an.l  ..iher  ter-  ti^iis  p.  its  pl;,nt  at  K.hlysf.ne.  I'a.  The  new  erectiny  slu  .p. 
niiiial  facilities.  Tlii>  r..a.l  wa>  inc..rp..r;ite.l  last  Septemher.  ami  which  will  he  ..tu-  ..f  the  laryt-st  ..f  its  kin.l.  is  rapi.lly  approach- 
will  huil.l  fn.ni  San  Ant..ni...  Tex  .  tlir..ni.;li  rr..wtlier  aiul  l>;..ck-  in.i.:  c  .mj-leti.  .n.  an.l  vari..us  ..tlur  iniponant  mipr.  .venients  are 
p,.n  t..  ll:irli..r  IslamL  The  w..rk  will  later  he  exteii.le.l  t..  Tain-  mulcr  way.  The  ..p.-ratim;  h.rce  -.f  the  companv  is  heiiiu  stea.l- 
pic.  M.-N  .  am!  the  Tity  ..f  Mexic.  ''.^    increase.! 

WK-Thux   M\kM  \xi.      The  erec;i..n  "i  .1  lu-w   eii.uine  h-.n^e  and  I"    I  >•    Rieiiu-r.  wli..  has  heen  assiM;„u   pnrchasin-..:   aL;eni   ..f  the 

.slu.psat  Millersville.  M.I..  h;.s  h^-en  stand.  .\m.-ri.-an   tar   \-    l'..im.lry    C.mpany.    Xew    ^..rk.    has   heen    ap- 
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1     iilo'l  i>iiri"li;iMn!4  amni  of  tlie   llasktll  ^v   I'arktr  Tar  (^<im|iany, 
;    .liiuaii   l'i!\.    Iml  .   witli  (.ftu-f  in  tlial  cit\. 

•  Iwanl  v..  W'lii^lu  li,i>  ln-t'ii  apiiKintrii  iiiatiamr  of  the  tViitral 

-     ,  ■.  (Ii.>>trii-t   I'l'i-  tlu-  MrKi'cn   Motur  Car  ('imiiiaii\.  nmalia,  Nrh,, 

■;,  ,  i  will  lia\c  iliar;-:*-'  "i  ilii'  luw  ipIVkv  wliicli  Iia^  lu-iii  fStal>Iislu'«J 

,1k  i(iiii|)aii>   in  llu-   M.ir(|Ucttc  ImiMin;-;.  I'liica'-ii).  .      •; 

A.  S.  (Jni.nU>,  until  ixi'i-ntly  \  iio-iiri'si<lent  ami  siriu-ral  uv.in- 
;  f  .p|'  llu-  !\i'fkwi!l  liiniacc  Company.  N't'W  Ndrk.  lias  rosigiivd 
I  I  j).>sitii>n  111  Idi'Miir  \  iiH'iirfsidcnt  <>f  tlu'  new  <hiii<lcy  1-iir-. 
i:.  .  (-  \    ImuikIis    (  i.in|iaii\,  5((  Climcli  strei't.   Now   \<<rk. ; ,       / 

ij.'wartl  1\.  I'l'iicr.  a  mmhIktu  irpic  si'ulaliv  >•  i>\  tltr  I.Miain 
>;if!  (  ..nii>aii\.  i 'lii!a<Kliiliia.  I'a..  has  l)crn  niaik-  nianai^rr  of  tlu- 
'■  'itlivtii  raiK\a>  <k-partnn.-iit  <<i  tlu-  I'.  S.  .\k-Ial  vV  Manufacturing,^ 
!  ^iMt|>an\.  Xi-w    ^^l^k.  witit  <<\)\cv  in  CamlK  r  biiildinii. -\tlanla.  ( ia. 

\.    II.    l-'lnciiliail.    pri-\  i(  ai^lx    d  mni-iti-d   with   ilu-    llanna    l-.n.!^i- 
j.vrin!,;   \\<>rk>,  has  juinvil  the  saks   force  < if  tlu-   X'lilcan   l-Jiiji' 
iicrini;    Salo   Co;npan\.   Chicaijo.     Mr.    |-!hrcnliafi'^    -pccial   lifl<I 
,\]'.\  Ik-   tl;al   of   ri\ctvr>.   ami   lu-   will    he   located   in   tin-    llndsAHv 
Unninai   Imiidii  i;.   Xcw    N  ork.  ■.  ■  ,  ;/     •:.      . -;' 

Tlu  l\ip  i''iii~li  t  onipany.  .W-w  ^'M^k.  has  made  \\«»od,  llowijrs 
.\  i'iimpan\.  St.  {.■ini>.  M".,  its  sontlurn  ri-|ircs<-ntati\  c.  Tlu-  Kip 
^;'nTiiany  rcccinly  or;^.nii/rd  a  special  railuay  ik-parimeiit  tiiuler 
tl;c  charge  of  ll,irr\    M.  I'MXlcr.  I'ormerly  in.diarsjv  of  productioij 

;;i!d,  --.iK-^    i'>r   llu    \\"li<.-    I'.in-li   t '■  ■inpan_\-.-    '   '  ;,;'      >-     -    : 

I.  I-.  Mai'l-nnll  \  .  Ip'riiuiiy  !^i-n(.ral  mriiiat;er  of  ilu-  \\  eslfni 
Sui'!     (  ar     \     lc.nndr\      Cipuipanv.     has     liei-n     aiipointed     ut'Ilera! 

.::Ii'-  niatia.m-r  of  the  Wesk-rii.  SU'd  L'ar  &  I'Diiiidry  Company 

,. .  ,  ■        /an<rf>r  the    rre>-i-(l   Sieil 

<  "ar  Comjianv.  a  newl\ 
crcjih'd  position,  witli 
iilVicO  at  New  ^Ork.  Ik- 
was  horn  in  I'ittshnrLih. 
Pa..  January  10.  1S?1 
and  in  ]^'>''  lu-  entered 
the  service  of  the  i'ressed 
.Steel  <  ar  t  i  iinpaiiy  at 
l'ittshur.i;h  as  inspector, 
and  later  hecanu-  foro- 
in,-iii  of  tile  truck  ami 
holster  de|)arlnuiit.  chief 
ins)u-ctor  and  en.i;ineer  of 
constriu-tioii.  He  was 
then  tratisfcrred  to  Xcw 
"i  ork  as  sales  atieiu.  and 
ahout  six  years  asio  went 
to  l'hicay<»  as  ;,;oiu:ral 
sttperinteiuknt  of  the 
\\  eslern  Steel  Car  &' 
1-oimdrj-  (.'otnij.-my.  In 
l'A)9  he  w.as  made  geii- 
■  d  mana.uer.  which  positi"n  he  now  leaves  t.o  take  clwriic  of 
:"<■   sales   (lep.'irtnu-nt    in    .\<  w    \  ork. 

\l   the   recent   ;mnual  nuetinsi  of  the  (  enu-iu    Pr'nlncl^    l-'.xhihi- 

n    t  onip.-in\.    l-'.dward    M.    Ilavar.    iinsident    of    tlu-    I  ni\ersal 

■rilaiul    lemeni    C Unipanx.    <  liic.-iuo.    was   elected    president.      ll 

.IS   liecided   to   hold    tlu-   si.xlii    amui.d   I  hicaiio   cenu-iu    show    in 

'    c  Colisetim.    Iami;ir\    Id-J.^.   l'M3.  hut  to  luild  no  ^how  s  in   New 

rk  and    Kan-as  Cit>.   Mo.  ,-, 

.1.  k.  i*>uckini;ham  h;is  been  ai)]>ointed  snpertntemlent  of  motor 
d  refrii;erator  e<|uipnu'nt  of  Wells  Far,t;o  S:  Comiiany  witli 
.'Klipiarters  al  New  ^^^;d<-TSty.  Ik-  will  have  tiener.d  sivper- 
-i"ii  of  the  nuchani'-al  ilt^^<rnineni  witii  respect  to  the  constrtic- 
'11  ami  maintenance  of  motor  and  .uarai^e  i-(|uipmenl,  and  rc- 
'iiier.'itor  and  ventilator  cars. 

'ieor.ce  Price,  fornu-rl_\  with  the  Tiilewater  I'.uildin.!.;  Comiiany. 
•  in    reiire-eiit    the     1  liiitkote    .Manul'acturinu,    (  omn.iny    and    J. 


J.   F.    MacEniilty. 


WMliam    H.    Winterrowd.- 


A.  &  W.  Mird  X  (  ompan\.  I'.ost"n,M;tss.,  in  the  N'cw  York  «liis- 
tricC  in  llieir  line  of  huildinii  specialties,  which  cover  roafinir. 
\v;iter  proof  sheathiii'.;.  w.'iter  prooiiin^  eonipoiinds,  Ke.\  wall 
lio.ard.  C'lld  water  hands.  Kip-dine  enamels,  .etAvVTlic  \ew  N'ork 
otVuv   is  locale<l   at  M)    l;.;i\er    -trt-i't.       •       ;    •__-  "■  ■ 

W.  11.  V\  interrowd.  who.  as  reii<irte<1  in  the  May  issue  of  tlic 
.  I iiu^ri,-,iii  I:ii,[^iii,'i'r,  hits  heeii  a|i|ioiutt-(|  nie«-iiaincal  en.:;ineer  of 
the   1 'amascti^   Ihake   I'.eam  <  onijciny.  Ck-\el;md.  <  Uiio.  was  horn 

Aj.ril  2.  1SS4.  at  Hope, 
finl.  He  received  an  ele- 
mentary educaxioii  in  the 
pnhhc  .-chools  at  Sludl.y- 
\ille.  ind..  and  was  yrad- 
nated  from  Pur<Iiu-  I  nt- 
versily  w  VH)7.  In  1<X>5, 
diiriui;  Iris  tini\er-ity 
iraifjiny.  lie  >er\><l  as  :i 
lilaeksinii.il  lulpc-r  oil  the 
I-aW  Ir'rie  &•  W  estvrn  at 
l-Mna.  (  ;hio.  and  in  19(lfi 
served  a<  c;ir  atui  ;iir 
hrake  repair  man  -in  the 
Pitt-T>nri:h.  C  i  n  c  i  nnati. 
«  liicayo  \  .St.  J.ouis  at 
I  K-jnii'-on.  i')!ii.,.  Jn  the 
l.itter  pan  lif  the  same 
.war  ht-  eii-:;i;ied  in  loco- 

iiiottvc  test  wofk  <m  the 

JiiK-l'"  'iir  al  I ndianajx >Tis. 

ind.     On  Hra<hi;iuns  Mr. 

\\'in1«-rroW(!  eiik-red  the 
service  of  the  L.-ike  Shore  \  Michii;an  ."Southern  as  special  aji- 
preinice.    s<.r\  ini;    in    that    e.-ip;icil>     mitil    lUOS.   when   lie   Was   made 

eniiiiie  house  foreman  of  the  Lake  l.rie.  .Mliaiice  k  W  heclinij.  at 
.Alliance.  <  )hio.  In  I'H)"*  lu-  w.-i^  ;na<k-  nivht  i-iiyiui-  hitii-e  fore- 
man on  tlu-  l..-ike  Sli.'ie  \  Michi;jan  Soiulierii.  .-it  \  •luniisi.  .wn, 
Ohio,  and  in  1*10  w.is  tr.ni^ferred  to  (Icvcland.  Ohio,  in  the 
>-aine,capacit\.  l.aU-r  in  tlu-  ^;tine  >e:ir  he  w;is  pr'nnotcd  lo  as- 
sistant to  the  meehanicd  i-n'^iiieer  on  the  l-ake  .Sljore  \  Michij-an 
Sirtithenu  wliii'H  position  he  h»-ld  iiiuil  his  recent  ajtpiriniineni  as 
niechanioal  cniiiiievr  of  the  1  >amasciis  I'.rake.  l.»eam  C.)in]i;iny  rnui 
Kailway   Supply  Comp;iny.  at   t  levi-land.  (.Jjiio. 

The  c>  airt  ^f  ;tpiu-als  "f  tiu  |)i^trict  of  C-olmnhia  "n  \pril  22 
ren<leivd  a  decision  in  tlu-  •~nit  of  IVler  11.  .Mnr;ihy  ayainst  llif  , 
I'.allinion  \  ( )liio  for  infiini;emeiH  of  the  Murt»hy  mil  side  metal 
car  roofs  p.iieiits  in  roofs  furnished  hy  the  Cliicas;o-Clevelanil  «^'ar 
Kooilny  t'iini)iany.  r<.-\  ersin?.;  the  <lecision  <<i  the  Su|>ri-me  <'onrt 
iit  the  District  of  Colnmhia  rendere<l  on  .XoventlH-r  27.  P>11. 
which  helil  that  tlu-  iiateiits  h.id  heeii  infrins;e«l.         ■    - 

.\t  ill  ■  siockholders'  ineeliiii^  of  the  Kelly  Reamer  ('•>uipany. 
Cle\elan<l.  <.>hic».  the  follow ini;  were  elected  ^lirecfirs  of  the  cojn- 
IJatiy:  Williant  I-:.  Kelk.  W.  A.  Calh.v.n.11.  J:Maxw<.-n.  O.  H; 
P.Davis,  k.  1!.  .Je.-- op.  (K.pr;;e  I'.auer  .nnd  'ni->mas  .\.  TorraiLce. 
'rile  folio, villi;  o  liners  were  al>'i  elected:  V\  iPiam  1"..  Kelly,  pres- 
>  lent  and  i;ener.il  manai:ev ;  W.  A.  C4ilho,.n.  \  ici-  jirvsidenl ;  Ik 
J.  Maxvveil.  sccretarv .  .i!id  (V   11.   i'.  }>avis.  tre.-isnrer. 

Charles  J.  Syn'in.titon.  vi'Her.-il  sales  a>;enl of  the  T.  11  Synung- 
tpiu  i'<phi]tany.  I'l.ahinupre.  Md.,  with  nl'lice  at  Ciiicaj^o.  has  l>c«-n 
iwade  vie  pri:si<k-nt  in  chariie  of  sales,  with  otlicx*  in  Xew  \'<irk. 
aiwl  'nioitia.s  C.  dv  Kosset.  sales  ajfiiU  <>f  the  Syniinjiton  com- 
pany, has  Ikcii  ni.uk-  m;niai:er  ot  easterir  sales  of  that  conijanv. 
with  hcad(|tiarters  in  Baltimore,  sncceedins;  John  V.  Symington, 
resijiiied  ti>  ji<>  to  liamhleicpii  ii;  I'ompjiny.  I'.aliinuire.  a  hankini; 
tirrn.    ':    /■,-.■:/■      -.'  •..'"•.'  "'"',  .:  "  ■•  '"'■ 

James  Raw  le.  president  of  the  J.  G.  HriU  Car  Company. 
Phila<lelithia.  Pa.,  diid  at  his  home  at  P>ryn  Mavvr.  May  1.  at  the 
aiix-  <pf  70.  Mr.  Kawle  was  yraduatol  from  the  I'niversity  of 
Pemis\k;inia   in    hSdl    as  a   civil   engineer.      In    \>^72  he  hec;ime   a 
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partner  with  John  G.  Brill  and  George  M.  Brill  in  the  manufac- 
ture of  street  railway  cars.  In  \i^i<7,  when  the  tirni  was  incorpo- 
rated as  the  J.  G.  Brill  Company,  Mr.  Kawle  took  charge  of  the 
finances. 

The  various  steel  companies  of  the  Lake  Superior  Corporation. 
Sault  Ste  Marie,  Ont.,  have  been  combined  into  the  .Algoma  Steel 
Corporation,  in  accordance  with  its  plans  for  the  consolidation  of 
the  various  subsidiary  companies  in  natural  groups.  The  com- 
panies to  be  included  in  the  consolidation  are  the  .Mgouia  Steel 
Company,  Sault  Ste  Marie;  the  Lake  Superior  Iron  &  Steel 
Company,  Montreal,  Que. ;  the  Lake  Superior  Power  Company ; 
.  the  Fiborn  Limestone  Company ;  the  Cannelton  Coal  &  Coke 
Company,  and  the  Algoma  Iron  Works,  Ltd. 

The  Vulcan  Engineering  Sales  Company.  Fisher  building. 
Chicago,  has  been  organized  by  the  Hanna  Engineering  Works. 
Chicago,  the  Mumford  Molding  Machine  Company.  Plaintield. 
X.  J.,  and  the  QMS  Company.  Plainfield.  X.  J.,  for  the  pur- 
pose of  handling  the  sales  and  distribution  of  the  goods  made 
by  these  companies.  The  same  engineering  organizations  of  the 
different  companies  will  continue  as  before,  only  under  the 
name  of  the  \'ulcan  Engineering  Sales  Company.  The  prin- 
cipal officers  are  J.  K.  Gilbert,  president,  and  Philetus  W.  Gates, 
secretary-treasurer.  The  Xew  ^'ork  office  of  this  company  is 
located  in  the   Hudson-Terminal  building. 

The  Southwark  Foundry  &  Machine  Company.  Philadelphia. 
Pa.,  manufacturer  of  turbine  engines,  has  been  sold.  The  new 
board  of  directors  consists  of  .Mba  B.  Johnson.  Samuel  B.  Vau- 
clain,  Holstein  De  Haven  Bright,  John  P.  Sykes,  Reeves  K. 
Johnson.  .Mba  B.  Johnson,  Jr..  Jacques  L.  Vauclain  and  Andrew 
C.  Vauclain.  The  new  officers  are  as  follows:  President,  Hol- 
stein De  Haven  15right;  vice-president  and  treasurer.  James  H. 
Maloney.  and  secretary.  .Alfred  C.  Maule.  -Mba  B.  Johnson. 
president  of  the  Baldwin  Locomotive  Works,  Philadelphia.  Pa., 
said  that  this  was  an  individual  enterprise  and  that  the  South- 
wark company  would  have  no  connection  with  the  Baldwin  Loco- 
motive Works. 


Catalogs 


Be.\rixc  Mktal. — The  Damascus  Brass  Company.  Pittsburgh, 
Pa.,  has  issui-d  a  24-page  pamphlet  describing  its  various  bear- 
ing metals. 

Raihai.  DKrii-s. — The  Fosdick  Machine  Tool  Company.  Cincin- 
nati.  Ohio,   has   issued   a   circular   illustrating  its  4-ft.   and   5-ft. 
■  National  radial  drills.      ■'■..■■■:'-■'.■".;■,,.:.:     '   ,   ■;     ^    ^  -   \  '.'•.:■•  .'x 

U.NHi.NS. —  I  he  Xational  Tube  Company  has  issued  bulletin  No. 
9.  which  descril)es  some  tests  made  on  the  Kewanee  unions.  The 
sizes  tested  were  from  ■/>  in.  to  2  in. 

Ba'.l  Beari.ncs. — The  Hess  Bright  Mfg.  Company.  Philadel- 
phia. Pa.,  has  issued  a  32-page  pamphlet  describing  the  applica- 
tion of  ball  bearings  to  woodworking  machinery.     .    .   ,     . 

A.nti-Frictiox  Metal. —  The  Magnolia  Metal  Company.  Xew 
York,  has  issued  pamphlets  in  English.  Spanish  and  Portuguese, 
giving  full  directions   for  the  pouring  of  its  anti-friction  metal. 

He.\ter  C.\r.s. — The  .Alcohol  Heating  &  Lighting  Company, 
Chicago,  has  issued  an  illustrated  booklet,  describing  its  com- 
bined alcohol  heater  and  refrigerator  cars  for  the  handling  of 
perishable  freight. 

Special  I-Beams. — The  Carnegie  Steel  Company.  Pittsburgh. 
Pa.,  has  published  a  12-page  booklet  giving  the  physical  prop- 
erties of  I-beam  sections  which  are  supplementary  to  the  Amer- 
ican standard  sections. 

L'.Moxs. — The  Xational  Tube  Company.  Pittsburgh.  P'a..  has 
devoted  bulletin  Xo.  9  to  the  results  of  tests  of  Kewanee  unions. 


The  bulletin  also  describes  the  construction  of  these  unions  and 
points  out  their  advantages.      ■''■''  {^>\:'f--C  'r-'^-'-.^Cr^i':'  .■'''^:^'.^^ 

XuT  Locks. — The  Boss  Xut  Lock  Company.  Chicago,  has  is- 
sued a  16-page  pamphlet  describing  the  different  types  of  boss 
nuts,  explaining  how  these  nuts  lock  and  giving  the  general  sizes 
and  prices  of  the  square  and  hexagon  types. 

Electric  Hoists. — The  General  Electric  Company.  Schenec- 
tady. X.  v..  has  issued  bulletin  Xo.  4539.  which  describes  tht 
electric  hoists  manufactured  by  that  company.  This  bulletii; 
supersedes   the   previous   bulletin   on   the   same   subject. 

Pumps. — The  Ingersoll-Rand  Company.  Xew  York,  has  pub- 
lished bulletin  Xo.  7004  on  Cameron  steam  pumps,  which  is  il- 
lustrated and  describes  in  detail  the  construction  and  operation 
of  these  pumps.     Prices  and  dimension  tal)!es  are  also  included. 

Grinding  Wheels. — In  the  April  issue  of  the  bulletin  called 
Grits  and  Grinds,  issued  by  the  Xorton  Grinding  Company. 
Worcester.  Mass.,  the  question  of  balancing  grinding  wheels  is 
discussed  in  detail.  Both  the  running  and  standing  balance  is 
considered. 

Test  Meters. — The  General  Electric  Company.  Schenectady. 
\.  A'.,  has  published  bulletin  4942  on  Thomson  direct  current  test 
meters,  type  C  B-4.  This  bulletin  is  illustrated,  gives  detailed 
descriptions  and  supersede  the  company's  previous  bulletin  on 
this  subject. 

Ixdlctio.x  Motors. — The  Crocker  Wheeler  Company.  .Ampere, 
.\.  J.,  has  issued  Bulletin  Xo.  141.  illustrating  and  describing 
certain  interesting  details  in  the  construction  of  their  form  A' 
induction  type  motor,  designed  for  operating  from  25  cycle,  poly- 
I)hase.  a.  c.  circuits.        .  \./"i'-~;  ■.!'■.  ■'    -■.'  '  ■■"■!...  •'■  1  :•■'-;■       '■'■■:■ 

Grates. — The  Shear-Klean  Grate  Company.  Chicago,  has  pub- 
lished a  small  booklet  on  Shear-Klean  grates,  in  which  their 
many  advantages  are  pointed  out  and  in  which  their  construc- 
tion is  briefly  and  concisely  described.  It  is  claimed  that  these 
grates  save  both   coal  and   labor.  '''i-'-'-i^',:'-   :.''^i'.--  ■■..■l-.-U.,-. 

Electric  Lamps. — The  General  Electric  Company.  Schenec- 
tady. X.  \'.,  has  issued  l>ulletin  Xo.  4947.  describing  the  Edison- 
Mazda  and  Gem  lamps  for  railway  service.  The  bulletin  con- 
tains illustrations  showing  cars  lighted  by  these  two  types  of 
1am])s  compared  with  the  old  carbon   filament   lamps.       •*;:. 

HvDRAVLic  Jacks. — Richard  Dudgeon.  Xew  A'ork.  manufac- 
turer of  hydraulic  jacks,  has  published  a  small  illustrated  book- 
let entitled  The  History  of  the  Hydraulic  Jack.  It  gives  a  brief 
history  of  the  development  of  hydraulic  jacks,  a  detailed  descrip- 
tion of  their  construction,  and  a  number  of  points  on  their  care 
and  upkeep. 

PxEL-.MATic:  Tools. —  ihe  Independent  Pneumatic  Tool  Com- 
pany, Chicago,  has  issued  a  new  catalog,  Xo.  9,  118  pages, 
relating  to  the  Thor  pneumatic  tools,  including  ;iir  drills;  ream- 
ing, tapping  and  wood  boring  uiacliines ;  grinders,  riveters  and 
chipping,  calking  and  beading  hammers.  It  also  includes  pneu 
matic  staybolt  drivers,  hoists,  motors  and  tube  expanders.  .All 
these  are  illu.strated  by  excellent  drawings  of  the  complete  tools 
and  general  views  showing  their  application  in  building  and  re- 
pairing locomotives  and  cars.  There  are  com])lete  catalogs  oi 
repair  parts  which  are  each  illustrated  and  numbered.  The 
Corliss  valve  motion  u.sed  in  the  drills  and  one-piece  riveting 
hannners,  and  the  valve  mechanism  in  chipping  and  calking 
hannners  are  claimed  to  be  the  latest  and  most  scientific  im- 
provements in  air  tools.  Since  the  last  catalog  was  published 
a  number  of  improvements  have  been  made  in  these  tools,  the 
most  important  of  which  is  the  adtption  of  roller  bearings  and 
a  one-piece  connecting  rod  in  all  drills.  The  tabular  specifications 
tor  Thor  air  tools  include,  in  addition  to  general  dimensions,  the 
weight,  the  amount  of  air  required  for  driving  in  cubic  feet  per 
minute,  speed  and  capacity. 
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;;■■'"-         The  safety  competition,  which  closed  June 

.  •        Recent  first,   was   well    supported   by   our   readers. 

'-  ■'  Competitions  '^^^  judges  have  not  yet  decided  upon  the 

winner,  but  the  decision  wili  be  ready  in 
time  for  publication  in  our  August  issue.  It  is  also  expected 
that  the  announcement  of  the  winners  in  the  shop  kink  com- 
petition, which  closed  some  time  ago.  will  be  made  at  that 
time.  The  delay  in  making  this  latter  decision  has  been  due  to 
the  very  large  number  of  kinks  which  were  submitted,  and  the 
uniformly  high  quality  of  the  contributions.  . 


^    Tool 

Foremen's 

Convention 


The  "  American  Railway  Tool  Foremen's 
Association  will  hold  its  fourth  annual  con- 
vention in  Chicago.  July  9.  Although  this 
organization  is  quite  yuung  its  conventions 
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have  been  fairly  well  attended  and  the  meetings  have  been 
interesting  and  well  conducted,  although  they  have  sutYered 
somewhat  because  of  the  poorly  adapted  quarters  in  which 
they  have  been  held.  This  year  the  convention  will  meet  in 
the  Hotel  Sherman,  which  is  much  better  suited  for  it.  The 
reports  will  cover  the  standardization  of  steel  for  small  tools, 
the  design  and  tempering  of  milling  cutters,  the  care  of  shop 
tools,  checking  systems,  and  the  treating  of  steel  in  electric 
furnaces.  ■ '    ;.' 


.,  ,  .  ^  Xot  the   least  important   teattire  that  will 

Makmg  .  ■  ■      i        i 

be  considered  in  connection  with  the  shop 

'*  °^  practice    competition    on    repairiiig   pistons. 

Packing  piston    rods   and   crossheads,   which    closes 

September    1,    will    be    the    methods    employed    and    the    results 

obtained  in   the   manufacture    of   piston   packing.      This   is   one 

of  the  most  important  jobs  in  a  shop  and  one  on  which  some 

shops   have   made   surprising   reductions  in   cost   and   time   by  a 

careful   study  of  the   whole  operation  and  by   the   selection  of 

machine   tools   best   suited   for   the   work.     Competitors   for  the 

prize  of  $25  offered  in  this  competition,  announced  in  the  June 

issue,  will  greatlj-  improve  their  chances  of  winning,  by  giving 

detailed  time  studies  of  the   work  on  each   part.      Photographs 

or  drawings,  or  both,  are  of  great  assistance  in  articles  of  this 

kind  and  should  accompany  the  contribution  whenever  possible. 


;;  ' !     Maintaining 
Mallet: 
Locomotives 

New    York    Central. 


Properly  maintaining  ariiculated  loco- 
motives of  moderately  large  size  in  regu- 
lar road  service  has  not  proved  very  diffi- 
cult on  the  Pennsylvania  division  of  the 
Twenty-six  of  these  engines  have  been 
in  service  for  over  a  year,  and  at  the  present  time  are  all  in 
a  100  per  cent,  condition.  How  this  is  done  is  fully  explained 
in  an  article  in  this  issue  wherein  it  will  be  discovered  that 
the  secret  of  success  is  more  a  matter  of  methods  and  organ- 
ization than  it  is  of  equipment.  As  a  matter  of  fact,  no  new 
equipment  of  any  kind  has  been  required  at  the  terminals  for 
use  especially  on  the  Mallets.  .\t  one  end  of  the  division 
there  is  not  even  a  roundhouse  which  will  admit  one  of  these 
locomotives  and  allow  the  doors  to  be  closed.  There  seem 
to  be  two  or  possibly  three  features  in  the  methods  employed 
at  Corning  and  Jersey  Shore  that  are  chiefly  resp«insible  for 
the  results.  First,  the  locomotives  are  inspected  minutely,  mak- 
ing sure  that  every  possible  defect  is  discovered.  Second,  the 
^  system  of  checking  the  work  insures  all  adjustments  and  re- 
pairs being  properly  and  promptly  made.  Third,  a  traveling 
engineer  is  assigned  to  these  26  locomotives  operating  on  a 
division  about  100  miles  in  length.  While  these  three  features 
go  a  long  way  towards  assuring  proper  maintenance,  they 
would  not  be  altogether  successful  except  in  cases  where  the 
locomotives  were  properly  designed  for  the  work  they  are  to 
do.  In  this  case  2S  of  the  engines  were  built  after  a  most 
thorough  and  exhaustive  test  and  trial  of  a  single  experimental 
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locomotive.  All  the  unsatisfactory  features  of  design  or 
construction  were  discovered  on  this  locomotive  instead  of 
showing  up  on  each  one  of  a  large  order,  as  is  (|uite  frequently 
the  case. 


c-x-       M  The  second  of  a  series  of  articles  on  en- 

.  bngine    House 

gine  house  organization  and  operation.  1)> 
Ernest  Cordeal,  appears  elsewhere  in  this 
and  Records  issue,  and  suggests  certain  forms  and 
records  which  should  be  used  in  order  to  secure  the  best  re- 
sults in  improved  engine  house  efficiency.  To  be  effective  such 
forms  should  be  simple  and  as  few  in  number  as  possible.  Anv 
forms  which  are  at  all  complicated,  either  in  their  arrangement 
or  in  the  method  of  handling  them,  will  surely  give  trouble 
and  cannot  be  expected  to  give  satisfactory  results.  Then,  too, 
duplication  of  work  in  checking  up  and  fding  the  records  and 
of  making  out  the  reports  should  be  avoided.  Charles  Maier, 
engine  house  foreman  of  the  West  Jersey  &  Seashore,  directed 
attention  to  this  phase  of  the  problem  in  an  article  on  System- 
ized  Clerical  Work  in  the  Engine  House,  in  the  Shop  Section 
of  the  Railway  A;:,c  Gazette  of  October  6,  1911.  In  studying 
over  Mr.  Cordeal's  suggestions  it  might  be  well,  also,  to  refer 
to  the  simple  and  effective  methods  which  were  devised  by 
H.  B.  Brown,  master  mechanic  of  the  Illinois  Central  at  Mem- 
phis. Tenn.  These  were  described  in  the  article  on  Efficient 
Engine  House  Methods,  by  J.  S.  Sheafe  in  the  Shop  Section 
of  the  Railway  Age  Gazette  of  Xovember  3,  1911.  Mr.  Cor- 
deal's next  article  will  deal  with  engine  house  facilities. 


Crrticisms  ^"   ^'^'"'^  issue  of  tliis  journal  there  are  a 

„  number    of   articles    on    shop    practice.      It 

^^        ....will   be   readily   understood   that   it   is    im- 
Practice  possible    for   the   editors   to   be   conversant 

with  every  detail  of  the  latest  practice  in  the  various  shops 
throughout  the  country,  and  that  they  are  to  a  considerable 
extent  dependent  on  the  readers  for  information  on  these  fea- 
tures. We  are  anxious,  of  course,  to  publish  the  most  im- 
proved methods,  and  are  constantly  endeavoring  to  obtain  con- 
tributions or  suggestions.  The  articles  that  are  published  are 
believed  to  be  in  advance  of  the  general  i)r;ictice  at  least,  but 
whether  they  are  the  best  metb<ids.  it  is  often  impossible  to 
determine  unless  the  readers  who  .ire  acquainted  with  more 
improved  methods  than  those  described  will  give  us  the  benefit 
of  their  knowledge.  We  welct)me  critical  discussions  of  any  ar- 
ticle published  in  this  journal,  and  urge  all  the  readers  to  draw 
our  attention  to  any  practice,  kink  or  arrangement  they  believe 
to  be  better  than  those  publisheil.  We  are  now  running  a 
series  of  separate  articles  on  methods  of  repairing  driving 
boxes.  These  are  all  susceptible  of  criticism.  In  fact.  Mr. 
Le  Compte  has  accepted  our  invitation  and  his  criticism  of  Mr. 
Spidy's  methods  appears  in  this  issue.  Mr.  Westbrook's  ar- 
ticle also  has  a  number  of  features  that  are  open  to  criticism 
and  discussion.     We  will  be  glad  to  hear  from  you.       .'     ■/■']■' 


'<■.:'. 


General 
Foremen's 
Association 


The  Internatii)nal  Railway  General  Fore- 
men's .\ssociation,  which  is  to  hold  its 
annual  meeting  at  Chicago  the  latter  part 
of  this  month,  has  been  gaining  steadily  in 
istrength  and  influence  during  the  past  two  years.  It  occupies 
an  important  field  and  there  is  no  reason  why.  if  its  mcmliers 
take  a  proper  interest  and  back  up  the  efforts  of  the  officers — 
and  it  appears  that  they  intend  to  do  so — it  should  not  be  of 
equal  importance  with  the  Traveling  Engineers'  Association. 
The  Master  Mechanics'  Association  would  do  well  to  co-operate 
closely  with  these  two  organizations — one  representing  the  opera- 
tion of  the  locomotive  and  the  other  its  care  and  maintenance 
in  the  shops  and  engine  houses.  The  Master  Mechanics'  Asso- 
ciation  can   only   find   time   to  investigate   the   larger  and   more 


general  problems  of  the  mechanical  department,  but  it  should 
be  in  intimate  touch  with  the  special,  and  none  the  less  im- 
portant, questions  which  confront  the  traveling  engineers  and 
the  shop  and  engine  house  foremen.  By  a  closer  co-operation 
between  the  three  organizations  the  work  of  each  could  be 
planned  to  supplement  that  of  the  others.  There  is  no  question 
but  that  the  Traveling  Engineers'  Association  is  worthy  of  this 
confidence;  it  is  one  of  the  strongest  and  best  conducted  me- 
chanical department  organizations.  The  General  Foremen's 
-Association  is  younger  and  has  had  a  hard  time  in  finding  its 
feet  and  getting  a  broad  view  of  its  work  and  its  possibilities. 
Last  year  it  made  a  distinct  step  forward  and  if  it  lives  up  to 
the  standard  which  was  set  for  it  by  those  who  planned  the 
work  for  the  coming  convention  it  will  follow  closely  on  the 
heels  of  the  Traveling  Engineers'  Association.  Mr.  Bentley, 
the  past  president  of  the  Master  Mechanics'  Association,  re- 
ferred to  the  desirability  of  a  closer  co-operation  with  the 
General  Foremen's  Association  in  his  presidential  address  and 
it  is  understood  that  the  matter  has  been  referred  to  the  execu- 
tive committee  of  that  association  for  action.  ..    ,  ^    .     .  .. 


n       •  •  J,  Mr.  Pomeroy  presents  m  an  article  m  this 

Repairing  -^   '  .     , 

issue,  an  arrangement  for  repairing  boiler 

•  ;  °'  ^'  tubes  which  he  is  willing  to  guarantee  will 

Tubes  give   a   cost   of   not   over  3   cents   per  tube 

from  engine  to  engine,  in  shops  where  at  least  400  tubes  per 
day  are  repaired.  The  cost  in  some  cases  will  probably  be 
somewhat  less.  He  accomplishes  this  result  by  selecting  ma- 
chines of  high  capacity,  and  so  locates  them  that  the  work  is 
continuous  and  without  useless  movement  on  the  part  of  the 
workmen.  In  no  case  is  it  necessary  for  the  tube  to  be  re- 
versed, nor  does  any  man  have  to  take  more  than  a  step  or 
two  from  his  position  in  order  to  obtain  a  tube  or  to  deliver 
it  to  the  next  man.  It  will  be  noted  that  no  allowance  is  made 
for  testing  the  tubes  after  they  are  safe  ended,  and  the  au- 
thor claims  that  this  procedure  has  been  found  to  be  prac- 
tically needless  where  a  modern  roller  type  of  welder  is  em- 
ployed. The  poor  welds  are  so  infrequent  that  it  is  claimed, 
it  will  pay  better  to  remove  the  occasional  bad  tube  than  to  test 
all  the  tubes.  There  may  be  some  difference  of  opinion  on  this 
point,  but  there  is  no  doubt  but  what  the  modern  welder  is  a  very 
decided  improvement  and  gives  very  much  better  results  than 
most  of  those  now  in  use.  It  is  quite  possible  that  the  qual- 
ity of  the  tube  and  of  the  safe  end  may  have  considerable 
effect  on  a  decision  of  whether  it  is  worth  while  testing  or  not. 
It  will  be  noted  that  Mr.  Pomeroy  has  very  ingenuously 
arranged  his  tube  department  so  that  the  regular  shop  crane 
can  be  used,  but  at  the  same  time  the  work  in  this  department 
is  not  dependent  on  it.  and  any  delay  in  the  crane  service  will 
not  effect  the  work  in  the  tube  department.  The  type  of  car 
developed  on  the  Canadian  Pacific  for  carrying  tubes  has  been 
selected  by  the  author,  because  of  its  very  evident  advantage 
in  permitting  the  cars  to  be  tiered  one  on  top  of  the  other, 
for  storage.  This  scheme  not  only  saves  shop  floor  space, 
init  makes  it  more  convenient  for  handling  the  tubes.  Superr 
heater  flues  are  generally  about  5j^  in.  in  diameter  for  the 
greater  portion  of  their  length,  and  are  narrowed  down  to 
about  4^  in.  at  one  end.  It  is  possible  to  safe  end  the  smaller 
or  firebox  end  of  these  flues  once  or  twice,  but  a  point  is  soon 
reached  when  the  neck  comes  too  close  to  the  superheater 
element,  and  it  will  be  necessary  to  extend  the  larger  end  of  the 
flue.  For  this  work,  Mr.  Pomeroy  has  selected  a  welder 
capable  of  adjustment  and  use  on  any  diameter  up  to  6  in., 
permitting  the  safe  end  to  be  applied  to  either  end  of  the 
superheater  flue.  Since  there  are  a  comparatively  small  num- 
ber of  these  large  flues,  he  has  arranged  a  separate  group  of 
tools  for  this  work,  which  it  is  expected  will  be  intermittently 
used.  On  roads  where  there  are  few  superheater  engines, 
and   even   these   few   extra   machines   do   not   seem   to  be   ad- 
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vi'^able  this  work  can  be  done  on  the  regular  welder  if  a  type 
is  specified   that   is   capable   of   sufficient   adjustment. 

There  is  no  doubt  but  what  the  safe  ending  of  boiler  tubes 
is  costing  altogether  too  much  in  many  shops,  and  that  the 
ci.st  can  be  brought  within  a  reasonable  figure  by  a  simple  re- 
arrangement of  the  machines  to  make  the  work  more  conveni- 
ent. In  others,  it  may  require  the  installation  of  one  or  two 
new  tools  of  higher  capacity.  \'ery  frequently  a  new  cleaner 
will  greatly  increase  the  output  and  proportionally  decrease 
the  cost.  Mr.  Pomeroy  has  pointed  out  what  he  considers 
is  the  best  way,  and  if  any  one  can  improve  upon  it,  we  will 
be  very  glad  to  describe  his  methods.     ,.■•.'..    ,,:...     -. 


Defective 

Freight 

Cars 


The  report  of  the  Committee  on  Overhead 
Inspection   of    Box   Cars,   which   was   pre- 
sented at  the  recent  meeting  of  the  Mas- 
ter   Car    Builders'    Association,    clearly   in- 
*   ..    dicates,    from    the    reception    which    it    received,    that    railway 
^  :■■'■:  officers    generally    are    awakening   to    the   necessity    of    improv- 
ing  the    condition    of    the    freight    equipment.      The    committee 
felt   that    there    were    two    ways    by    which    the   problem    could 
\       be  approached — to  concentrate  the  responsibihty  for  losses,  due 
V-  _    to   defective   car   bodies,    in    such   a    manner   as   to   provide   an 
.'automatic   incentive   for   the   use   of   better   cars,   and   to   estab- 
T  •     lish    standard    requirements    for    the    inspection    of    car    bodies. 
.   ,     These  are  good  suggestions,   but  the  trouble  is  so  deep  seated 
that    more    radical    measures    will    undoubtedly    be    necessary    if 
A   permanent   improvement   is   to  be   made.     In   the  first  place 
the  design  and  construction  of  a  large  portion  of  the  box  cars 
, .:   now  in  service  is  such  that  radical  changes  must  be  made  be- 
■    '  ,  fnrc    it    will    be    possible    to    maintain    and    keep    the    equipment 
■   in   good    condition,    as    far   as    protecting   the    lading   from    the 
-;.     elements   and   pilfering   is   concerned.     That   this   condition   ex- 
■"■■:[  ists  cannot  be  entirely  charged  against   the  mechanical   depart- 
-^     nient.   for   in   most   cases   the   officers   of  that   department   were 
strictly  limited   as  to  the  amount  of  money  that  could   be  ex- 
pended  for  new  equipment,  and  were  not  allowed  to  use  such 
designs    or    specialties    as    they    beHeved    would    give    the    best 
results. 
Even  if  the  design  and  structure  of  the  car  is  above  criticism 
.  .  .   it  must  be  watched  closely  to  keep  it  in  good  condition.     This 
cannot    be    done    if    the    car    department    forces    are    cut    down 
and  disorganized  with  every  fluctuation  in  business.     The  work 
must    be    done    systematically    and    thoroughly.      While    at    first 
thought  this   may  appear   to  be   the   most  expensive  method,  it 
is  really  the  cheapest.     In  commenting  upon  this  phase  of  the 
question    at    the    recent    meeting    of    the    Master    Car    Builders' 
.\ssociation,  M.  K.   Barnum  said:     "I  have  spent  a  great  deal 
of  time   in   the  last   ten   or  twelve  years  figuring  on   who   was 
making   their    car    repairs    the    cheapest,    but   have    seldom    been 
Tsked  who  was  keeping  their  cars  in  the  best  condition.     The 
road  in  the  West  that  is  the  very  lowest  in  the  cost  of  its  car 
repairs    is  also  above  all  others  in  the  way  its  cars  are  main- 
tained.     A    great    deal    of    the   trouble    starts    with    the   buying 
of   new    cars.      The    question    of    side    doors    has    been    raised 
here.     We   all   know   the   difference   between   a   first   class   door 
and  one  that  is  not  first  class  is  only  a  matter  of  a  dollar  or 
two  a  car,  but  it  means  $2,000  for  2,000  cars,  and  so  the  cheap, 
flimsy  door  is  generally  specified."      ,:..'-.:.*     ;..■>. 


'     -,      "_,-■■  Grouping   the    four   cyhnders   of   a    Mallet 

'  ..       Canadian  ,  '     .  ,  .    ,  ,      ,  , 

■  locomotive  at  the  center  of  the  wheel  base 

fact  ic  permits     a    decided     simplification     of   the 

Mallet  steam   pipe  arrangement   with   a  consider- 

able reduction  in  the  number  of  ball  and  sliding  connections. 
This  is  well  demonstrated  by  the  simple  Mallet,  designed  and 
built  by  the  Canadian  Pacific,  which  is  described  by  Mr. 
Evans  in  this  issue.  This  locomotive  bears  the  distinction  of 
being  the  first  simple  articulated  locomotive  to  be  put  in  serv- 


ice  in   this   country  and   has  been    designed   for   comparatively  ■ 
high   speeds.     The   four   cylinder   simple   type   was   selected   in-  ; 
stead   of   the   compound   arrangement,   because   of   the   losses   in 
comparative   steam   economy  given  by  a  compound   when  oper- 
ated at  high  speeds.     In  addition  to  the   simple  cylinders,   this  • 
locomotive    presents    a    number    of    other    new    and    interesting  . 
features.     The  adoption  of  a  long  drawbar  with  a  radial  buffer .' 
followed  the  experience  with  the  customary  pin  connection  on ,. 
a   similar   locomotive  built   about  two   years   ago.     It  takes   but  .' 
a    moment's    thought    to    recognize    the   advantage    of    this    con- " 
struction  when  there  is  as  great  a  distance  between  the  drivers  ■: 
of  the  two  groups  as  there  is  in  this  case.     Arranging  the  pins  v- 
with   a  wedge   face   will   permit   taking  up   any   wear   that   may  i 
occur   on    the   buffers.      This    should    be   slight,    as   the   buffers 
have  large  surfaces  and  are  in  full  contact  at  all  times.     This  ' 
design    of   buffer    and    drawbar    connection    would    seem    to    be  r 
suitable   for  application   between   the   engine   and   tender  of   any  • 
locomotive,  particularly  one  having  a  very  long  overhang.  :  ;    . 

The    design    of    spring    supported    quadrant    boiler    bearing 
and   centering   device   is   practically   a   duplicate   of  the   one   ap-  ,: 
plied   on    the   first   locomotive,    and    its   unaltered    form    is    evi-  y 
dence    of    satisfactory    service.      This    arrangement    is    parti cu-' 
larly  flexible   and   permits   practically   any   desired   resistance   to 
the  movement  of  the  front  group  of  wheels  at  any  point  in  its 
travel,  by  a  change  in  the  angle  of  the  bearing  plate  or  wedge 
on    which    the    quadrant    operates,    and    also    by    altering    the 
amount   of   weight   carried   on   the    friction-bearing   plates.      In 
the  arrangement  shown,  at  the  beginning  of  the  movement,  there 
is   a   horizontal   resistance   of  about  2.300  lbs   from   the   rolling  \:, 
resistance,  and  about  2,500  lbs.  from  the  friction  surfaces.     In 
the   first  3J4    in.   deviation   from  the   mid   position,   the  rolling  " 
resistance    increases    rapidly    up    to    about    3,700    lbs.,    while    the  ■ 
frictional    resistance    decreases    to    1,800    lbs.,    the    combination  ■ 
of  the  two  increasing  from  4,800  lbs.  to  5,500  lbs.     At  this  point ': 
the   inclination   of   the   wedge   changes   from   one   in   six   to   one  . 
in   fourteen.     This   reduces  the  rolling  resistance  and  the  com- 
bined resistance  for  the  horizontal  movement  is  then  practically- 
constant  at  3.500  lbs.     If  any  tendency  of  the   front   truck   to  •• 
nose  or  sway  occurs,  it  is  easy  to  see  that  a  greater  inclination  ' 
to  the  first  section  of  the  wedge  will  tend  to  overcome  it,  and 
a  short  trial  will  permit  the  selection  of  the  proper  arrange-  . 
ment  to  give  the  best  results. 

Eight    equal    exhausts    coming    in    two    groups    of    four    each 
that  may  have  any  relation  to  each,  other  from  being  simulta- 
neous   to    being   exactly    spaced,    offers    a    problem    of    exhaust  „ 
pipe    design    and    front   end   arrangement   that  is   new.      The   ex-  '; 
periments  made  in  arriving  at  a  solution  of  this  question  are  - 
briefly  explained  by  Mr.  Evans.     It  will  be  seen  that  a  design 
of    variable    exhaust    nozzle    gave    satisfactory    results,    but    was  ■. 
finally   discarded  in    favor   of  an  ordinary   single   nozzle. 

This    same    problem    was    also    presented   on   the    very    large . 
simple  Mallet  that  was  put  in  service  on  the  Pennsylvania  last 
spring.     Various  shapes   and   types   of  nozzles   were   tried,   and 
finally  the  most  satisfactory  arrangement  was   a  nozzle  with  a  ^ 
single  tip  of  peculiar  shape,  being  somewhat  longer  from  front , 
to  back  than  across  the  center.     It  thus  appears  that  the  double 
nozzle  did  not  give  satisfactory  results  in  either  case. 

It  is  interesting  to  note  that  the  feed  water  heater  used  on  ; 
the  first  engine  has  been  discarded  and  that  the  boiler  is  prac-  .. 
tically   of   the    standard    arrangement.     The    same    tendency    is 
quite  evident  throughout  the  country,  and  it  would  appear  that 
feed    water    heaters    forming    the    front    section    of    the    boiler 
barrel  have  not  proved  the   success  anticipated.     This  appears 
to  be  due  very  largely  to  the  difficulty  caused  by  the  pitting  of 
the  tubes  in  the  heater.     Among  the  other  interesting  features 
of  this   design,   the  type   of  power   reverse  gear   developed  on: 
this  road  should  not  be  overlooked.     This  offers  all  of  the  ad- 
vantages of  the  screw  reverse  gear,  and  is  operated  by  steam .. 
or  air.  -■  ^'  '■'■■..^'•■,'--     ■■'-■     '  ;     :••  '■'.'^-■'•■-  '.  './■■'{":'y-'':':\'.'^y^..  ':•■'  ■;"."■>. 
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Communications 


FORMERS    FOR    HYDRAULIC    PRESS 


Baltimore,  Md.,   May   3,    1912. 

To  THE  Editor  of  the  American  Engineer: 

Referring  to  the  article  on  the  Design  of  Formers  for  Hydrau- 
lic Press  on  page  226  of  the  May  issue  of  the  Auicrican  Engineer, 
I  would  like  to  call  your  attention  to  a  slight  error  in  the  clamp- 
ing die  shown  in  Fig.  4,  page  228.    The  section  AB  does  not  show 


<■■,- 


^V^M::'m  'fkf'M'± 


Sec//on/l-B. 


Cos  f  Rough.  Chip  and  Fileimoofh 


*■•.-■.■•■■■.■       Iformers  for  Pressing   Boiler  Tube  Slieets.  .,■•  ^ 

the  ribs  that  are  indicated  in  the  plan  view  by  the  dotted  lines. 
They  should  be  as  shown  herewith.  The  line  1'  in  the  elevation 
representing  the  corresponding  rib  Y  in  the  plan  view.  The 
ribs  are  1^4  in.  thick  and  run  from  the  extreme  diameter  of  the 
clamping  die  to  the  base,  making  a  substantial  support. 

LEWIS   D.  FREE.\I.\N. 


REPAIRING 


LOCOMOTIVE 
BOXES 


DRIVING 


'"  "'  li.M-TiMORE,   Md.,  June   22,    1912. 

To  THE  Editor  of  the  Americ.xn  Engineer: 

In  response  to  your  invitation  for  criticisms  of  the  methods 
of  repairing  driving  boxes  as  given  by  E.  T.  Spidy  in  the  June 
issue  of  the  American  Engineer,  I  wish  to  submit  the  following: 
.  While  the  time  required  in  handling  the  driving  boxes  is  re- 
markable in  some  operations,  yet  the  inaccuracies  that  result 
from  the  methods  employed  must,  in  several  cases,  be  of  such 
a  character  that  the  erecting  shop  will  be  required  to  spend 
much  time  and  labor  to  make  the  locomotive  tram,  to  say  nothing 
of  the  end-play  of  the  boxes  that  must  vary  from  1-32  in.  to 
3-16  in.  due  to  the  uneven  wear  on  the  flanges  in  the  shoe  and 
wedge  space.  All  driving  boxes  should  caliper  the  same  on 
both  flanges  when  tested  for  end-play.  This  condition  would 
be  impossible  if  the  methods  reported  are  employed.  If  the 
driving  boxes  are  set  in  an  absolutely  level  position  when  the 
hot  metal  is  applied  for  end-play,  the  running  of  the  metal  to 
form  the  liner  is  not  regular,  nor  can  it  be  made  absolutely  so, 
even  if  the  box  is  heated.  Therefore,  all  other  conditions  being 
favorable  to  this  operation,  a  true  surface  cannot  be  obtained 
without  facing  the  box.  \'ery  few  boxes  wear  the  same  on  both 
flanges  of  the  shoe  and  wedge  space.  The  wear  on  the  flanges 
is   largely   caused  by   rounding   curves  and  the  greater  wear  is 


caused  while  engines  are  going  ahead.  This  readily  explain.-- 
why  some  flanges  are  thicker  than  others,  especially  so  where 
they  are  planed  for  vibration  or  oscillation.  Therefore  thi^ 
condition  would  only  add  to  the  inaccuracy  of  the  method 
given  for  pouring  liners.  vX")?  :v.>'.  ,\'V'^;--v  ..  ^  v-    v  '"ioy; 

The  seat  of  the  saddle  in  the  top  of  the  boxes  should  also  be 
square  with  the  end  face.  This  will  avoid  chafing  of  the  frame.^ 
and  give  a  true  bearing  for  the  springs.  The  operation  of 
slotting  the  crown  brasses  for  box  size  is  an  ancient  operation, 
as  is  shown  by  the  time  recjuired  to  perform  it.  Allowing  ali 
the  time  specified  in  the  time  study,  starting  with  the  gaginy 
and  marking  the  corners  and  including  removing  from  thi 
machine.  35  minutes  is  required  for  performing  this  operation 
It  can  be  performed  in  25  minutes  on  a  lathe  with  the  largest 
size  brass  measuring  13  in.  by  13  in.,  and  I  have  even  seen  these 
bearings  turned  in  much  less  time  on  a  vertical  boring  mill. 

From  the  sketch  of  the  gage  I  am  unable  to  understand  how 
ihe  corners  of  the  brass,  after  being  slotted,  will  accurately  fit 
the  driving  box  and  have  an  even  bearing  along  the  edges.  This 
gage  has  fingers  that  can  be  adjusted  in  or  out  and  apparently 
at  a  radius  from  the  bolt  used  in  clamping  them,  but  it  is  lack- 
ing the  necessary  range  to  meet  the  many  varied  angles  of  these 
corners,  as  the  difi^erent  builders  as  well  as  different  machine 
operators  do  not  use  the  same  degree  or  angle  at  this  point. 
A  sl(jt  in  the  lingers  of  the  gage  as  shown  can  be  used  to  suit 
the  dilTerent  diameters  of  the  box,  but  the  base  on  which  the 
fingers  rest  should  be  sufficiently  wide  to  permit  a  slot  long 
enough  to  adjust  the  side  lingers  at  any  desired  angle.  They 
should  be  clamped  together,  when  properly  set,  with  a  bolt, 
using  wing  nuts,  thereby  doing  away  with  the  wrench  which  is 
necessary  to  tighten  up  the  gage  as  securely  as  will  be  required. 

The  drilling  of  dowel  and  oil  holes  can  be  best  performed 
on  a  horizontal  boring  mill.  A  chuck  mounted  on  a  plate 
having  ball  bearings  can  be  made  at  a  small  cost  and  will  save 
the  clamping  and  unclamping  necessary  on  a  drill  press.  The 
time  required  in  turning  the  box  over  to  ream  from  the  inside 
is  saved,  as  the  chuck  can  be  made  to  stop  at  any  angle  and 
ream  exactly  true  from  the  inside  after  the  holes  are  drilled. 
l»y  utilizing  such  a  chuck  the  drilling  will  be  much  handier  and 
time  will  be  saved. 

As  I  have  before  stated,  the  flanges  should  caliper  the  same 
from  the  hub  face,  and  as  the  wear  is  not  the  same  on  both 
flanges  on  the  inside,  all  driving  boxes  should  be  faced  while 
mounted  on  double  knees,  having  a  flange  to  clamp  to  the  table 
of  the  boring  mill  and  another  at  right  angles  trued  off  at  the 
same  height  to  extend  beneath  the  flange  of  the  box.*  This 
should  be  high  enough  so  that  when  boxes  are  placed  on  it, 
the  flanges  will  rest  on  the  right  angle  section  of  the  knee  and 
not  on  the  back  of  the  box.  The  box  can  be  held  firmly  in  place 
by  set  screws  extending  through  the  knee.  This  method  will 
give  an  accurate  surface  from  which  to  work.  The  driving 
box  should  then  be  planed  in  the  shoe  and  wedge  space  with 
the  face  toward  the  knee  mounted  squarely  upon  planer.  This 
will  make  the  shoe  and  wedge  space  square  with  the  face.  The 
box  should  also  be  bored  with  the  face  against  parallel  strips. 
If  the  above  method  is  carried  out  carefully  the  box  will  be 
bored  absolutely  central  and  by  proving  it  will  be  found  that  on 
both  the  face  as  well  as  the  back  of  the  box,  the  exact  center  of 
the  shoe  and  wedge  space  will  be  the  center  of  the  bearing.  I 
thoroughly  believe  that  the  above  method  is  the  only  accurate 
one  and  I  know  from  experience  that  the  method  given  by  Mr. 
Spidy  is  very  inaccurate.  By  moving  the  box  back  %  •"•  from 
the  boring  bar  on  the  mill  after  boring  the  crown  and  ex- 
tending the  tool  a  little,  a  light  cut  may  be  taken,  extending 
1  in.  back  from  the  edge  of  the  brass,  which  will  only  require 
a  few  minutes  and  will  save  the  erecting  shop  about  20  minutes 
in  chipping  clearance.  john  v.  le  compte. 

Foreman,    Mt.    Clare    Shops,    Baltimore    &   Ohio." 
*See   American    Engineer,    March,    1912,    page    127. 


Maintaining   Mallet  Locomotives 


New  York  Central  &  Hudson  River  Practice.  Care- 
ful Inspection  Followed  by  Immediate  Attention  to 
All  Adjustments  and   Repairs  Is  of  Vital  Importance. 


Twenty-six  locomotives  of  the  2-6-6-2  type  are  in  regular 
ruad  service  on  the  Pennsylvania  division  of  the  New  York 
Central  &  Hudson  River  between  Corning,  X.  Y.,  and  Jersey 
Shore,  Pa.  This  division  includes  some  fairly  difficult  grades,  as 
is  shown  in  Fig.  1,  and  has  numerous  curves.  The  freight  trains 
are  operated  at  an  average  speed  of  15  miles  an  hour,  and  up  to 
about  one  year  ago  it  required  60  large  consolidation  loco- 
motives, with  a  tractive  effort  of  45.700  lbs.  each,  to  move 
1.000  loaded  cars  over  the  division  in  24  hours;  29  of  these 
were  used  as  pushers  on  the  heavier  grades.  When  it  became 
evident  some  time  ago  that  the  increasing  traffic  would  soon 
necessitate  either  double  tracking  or  the  operation  of  heavier 
trains  at  the  same  speed,  consideration  was  given  to  the  possi- 
bility of  using  an  articulated  type  of  locomotive. 

One  engine  of  the  2-6-6-2  type  was  purchased  and  careful 
tests  were  made  with  it  in  comparison  with  two  different  de- 
signs of  consolidation  locomotives.*  These  tests  extended  over 
a  period  of  two  and  a  half  months,  and  resulted  in  the  purchase 


and  a  pressure  reducing  valve  in  the  high  pressure  cylinder 
saddle,  with  a  separate  exhaust  when  the  locomotives  are  oper- 
ating simple. 

On  the  test,  the  Mallet  locomotive  handled  3.461  tons  behind 
the  tender  at  15  miles  per  hour  and  3,734  tons  at  12^  miles 
per  hour.  After  one  year's  continuous  service  all  of  the  loco- 
motives are  handling  an  equal  tonnage  at  speeds  as  good  as  or 
better  than  those  obtained  in  the  test.  They  are  doing  this 
easily  and  to  the  complete  satisfaction  of  all  concerned.  The 
fuel  and  water  consumption  is  practically  the  same  as  was  ob- 
tained on  the  tests  which  required  .084  lbs.  of  coal  per  ton- 
mile  at  15  miles  per  hour.  This  was  practically  40  per  cent, 
less  than  was  required  by  either  of  the  consolidation  loco- 
motives at  the  same  speed. 

This  continued  excellent  service  of  all  of  these  locomotives  in- 
dicates that  they  were  properly  designed  for  the  conditions,  that 
they  were  well  built,  and,  most  of  all,  that  they  are  being  prop- 
erly taken  care  of  at  the  terminals.     Even  with  the  first  two 
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Fig.  1— Profile  of  Pennsylvania   Division  of  the  New  York  Central  &  Hudson  River  Between  Jersey  Shore  and  Corning. 


of  25  more  Mallet  locomotives  of  the  same  design  as  the  one 
tested.  These  locomotives  are  of  the  2-6-6-2  type,  and  were 
built  by  the  American  Locomotive  Company.  They  are  fitted 
with  Schmidt  superheaters  which  have  966.3  sq.  ft.  of  heating 
surface.  The  cylinders  are  21 J^  in.  and  34  in.  x  32  in.;  the 
steam  pressure  is  200  lbs.,  and  the  drivers  are  57  in.  in  diameter. 
The  locomotive  has  a  total  weight  of  354,000  lbs.,  of  which 
301.500  lbs.  are  on  drivers.  The  tractive  effort  is  67,500  lbs. 
working  compound  and  81.000  lbs.  working  simple.  The  rigid 
wheel  base  is  10  ft.;  the  total  driving  wheel  base  is  30  ft.  8J^ 
in.,  and  the  total  wheel  base  of  the  engine  and  tender  is  75  ft. 
8  in.  There  are  235  2'^  in.  and  36  ^Yz  in.  tubes  22  ft.  in 
length,  which  give  a  heating  surface  of  2,468  sq.  ft.  The  total 
heating  surface  of  the  boiler  is  3.293  sq.  ft.,  and  grate  area  is 
56.5  sq.  ft.  All  the  locomotives  are  fitted  with  Security  brick 
arches.  The  boiler  is  of  the  straight  top  type,  having  a  radial 
stay  firebox,  and  measures  83^  in.  diameter  at  the  front  end. 
The  high  pressure  cylinders  have  piston  valves,  while  the  low- 
pressure  cylinders  are  fitted  with  slide  valves.  The  Mellin 
System    of    compounding    is    employed,    having    an    intercepting 

•For  full  report  of  the  tests  and  description    of    the    Mallet    locomotive, 
see  American  Engineer  &  Railroad  Journal,   December,   1911,   page  471. 


conditions  beyond  criticism,  without  proper  attention  to  main- 
tenance the  present  satisfactory  results  would  not  be  obtained. 

The  secret  of  the  success  in  the  maintenance  of  these  loco- 
motives, as  well  as  all  the  others  running  into  the  same  ter- 
minal, lies  in  the  extreme  care  taken  in  inspection  and  the  im- 
mediate attention  given  to  all  adjustments  and  repairs.  No 
locomotive  is  allowed  to  leave  the  terminal  at  either  end  w-ith 
any  work  left  undone  which  has  been  reported  by  the  engineer 
or  the  inspectors,  if  it  will,  even  in  the  slightest  degree,  effect 
the  operation  of  the  engine.  The  result  is  that  after  a  year's 
service  every  one  of  the  locomotives  is  practically  as  good 
as  new,  and  is  performing  work  every  day  equal  to  that  done 
by  the  original  engine  under  the  special  conditions  surrounding 
the  test  runs. 

A  new  locomotive  terminal*  was  placed  in  operation  during 
the  year  1910  at  Corning,  X.  Y.  This  included  a  new  engine 
house  of  the  standard  X^ew  Y'ork  Central  design,  having 
normally  92  ft.  interior  space  between  walls  and  including  five 
pits  in  a  drop  pit  section  which  is  115  ft.  between  walls.  In 
these  long  pits  the  Mallet  locomotives  can  be  easily  housed,  but 

•For  fully  illustrated  description,  see  American  Engineer  &  Railroad 
Journal,  December,  1911,  page  46.1. 
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in  the  shorter  ones  it  is  only  by  practically  blocking  the  passage 
at  both  ends  that  they  can  be  taken  inside  the  doors.  There  is 
an  excellent  machine  shop  with  a  tool  equipment  sufficient  for 
running  or  light  general  repairs.  At  Avis  (Jersey  Shore),  how- 
ever, the  engine  house  has  but  few  of  the  92  ft.  pits,  and  it  is 
practically  impossible  to  completely  house  the  locomotives  at 
this  point.  New  construction  will  soon  be  undertaken  here 
which  will  give  an  ample  number  of  pits  of  sufficient  length  to 
easily  accommodate  the  Mallets.  The  Avis  repair  shops  are 
located  near  the  engine  house,  and  provide  ample   facilities   for 


coal  chute  by  its  regular  crew.  It  is  then  taken  in  charge  by 
the  hostler  who  fills  the  tender  with  coal  and  water,  and  tht 
sand  box  with  sand,  and  sees  that  the  fire  and  the  water  leve 
are  in  proper  condition  before  leaving  it.  The  engineer  oi 
his  way  to  the  engine  house  stops  at  the  office  of  the  inspector, 
and  dictates  to  the  clerk  in  charge  a  memorandum  of  any  re 
pairs  or  adjustments  that  he  considers  necessary.  This  worl 
is  entered  by  the  clerk  on  forms  M.P.  344  and  345  (Figs.  2  anc 
3)  which  are  bound  in  book  form.  Each  separate  subject  i- 
given   a   separate   item   and   after  being   entered,   they   are   rea(. 
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Fig.  2 — Form  for  Reporting  Condition  of  Safety  Vaives,  Air  Brakces,   Injectors,  Gages,  etc. 


all  classes  of  repairs.  An  85  ft.  electrically  operated  turntable 
at  both  points  is  of  sufficient  size  to  easily  turn  these  loco- 
motives. There  is  no  special  equipment  of  any  nature  provided 
for  the  Mallets  at  either  end  of  the  division,  nor  are  there 
special  men  assigned-  to  work  on  them.  They  are  treated  in 
every  way  the  same  as  any  other  locomotive  that  comes  to  the 
terminal. 

A  traveling  engineer  is  assigned  to  this  power  and  spends  a 
large    proportion    of   his    time    on    the    road    riding    the    Mallet 


ever  and  personally  signed  by  the  engineman,  who  then  pro- 
ceeds to  the  engine  despatcher's  office,  "signs  in,"  obtains  his 
mail  and  is  relieved.  The  fireman  accompanies  the  engineman, 
and  any  work  he  has  to  report  is  included  with  that  of  the 
latter. 

When  the  inspection  pit  is  cleared,  the  chief  inspector  boards 
the  locomotive  at  the  coal  chute  and  brings  it  to  the  inspection 
pit.  Four  men  then  proceed  to  examine  it.  One  inspector  in 
the  pit  examines  all  of  the  running  gear  that  is  visible,  or  can 
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Fig.  3 — Form  for  Reporting  Condition  of  Engine  at  End  of  Trip. 


locomotives.  'J'his  practice  undoubtedly  has  a  decided  bearing 
on  their  successful  operation.  One  traveling  engineer  to  26 
locomotives  on  a  division  about  100  miles  in  length  is  undoubt- 
edly an  efficient  arrangeinent  and  will  have  considerable  effect 
on  train  operation.  A  traveling  fireman  is  assigned  to  all  of 
the  locomotives  on  the  division,  and  the  Mallets  obtain  simply 
their  proportion  of  his  attention.  All  of  the  locomotives  have 
regularly  assigned  enginemen  and  firemen. 
V  On   coming  in   from  a   trip,  the  locomotive  is  brought  to  the 


be  reached  from  that  point;  another  on  the  ground  outside 
examines  all  parts  of  the  running  gear,  frames,  cylinders,  boiler 
and  its  attachments  that  are  accessible  from  this  point.  He 
carefully  notes  the  condition  of  the  brick  arch,  flues,  grates, 
etc.  A  third  inspector  carefully  examines  all  parts  of  the  air 
brake  system.  The  fourth  inspector  is  a  helper  who  fills  all 
grease  cups  and  headlights,  applies  new  bell  cords,  puts  soda 
ash  in  the  tank,  etc.  These  inspectors  are  provided  with 
wrenches  and  hand  tools,  and  take  care   of  all   repairs  which 
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can  be  made  without  delay,  such  as  tightening  loose  nuts,  apply- 
ing cotter  keys,  putting  on  new  brake  shoes,  packing  tender 
journal  boxes,  draining  air  reservoirs,  taking  up  the  slack  of 
brake  cylinder  push  rods,  etc.  This  work  requires  from  30 
to  45  minutes  for  a  Mallet  locomotive  under  ordinary  condi- 
tions, and  not  infrequently  as  much  as  50  minutes  or  an  hour 
are  used.  Upon  its  completion,  each  inspector  reports  to  the 
desk,  examines  the  engineer's  report,  and  dictates  to  the  clerk 
any  other  work  he  has  found  necessary.  This  is  entered  below 
the  engineer's  report  and  is  signed  by  the  inspector. 

A  hostler  then  takes  the  locomotive  from  the  inspection  pit 
to  the  cinder  pit,  where  the  fire  is  cleaned,  the  outside  of  the 
boiler  and  the  running  gear  washed  down  with  a  hose;  the 
engine  is  then  taken  to  the  house.  At  Corning,  the  fires  on  all 
Mallet  locomotives  are  dumped,  while  at  Avis  they  are  usually 
only  cleaned.  This  is  done  because  of  the  rule  in  force  that 
requires  all  boiler  tubes  to  be  blown  with  air.  and  the  brick 
arch  to  be  cleaned  off  at  the  end  of  each  round  trip. 

Items  on  forms  M.P.  344  and  345  are  transferred  by  the 
clerk  to  form  M.P.  347  (Figs.  4  and  5).  A  separate  slip  is 
made  out  for  each  item,  and  these  are  numbered  consecutively 
for  each  locomotive  and  the  number  is  entered  in  the  last 
column  of  M.P.  345.  These  slips  are  sent  to  the  engine  house 
and  placed  on  the  foreman's  desk.  As  soon  as  the  locomotive 
comes  in  its  number  is  entered  on  the  blackboard  near  the 
foreman's  desk  opposite  the  proper  pit  number.  The  work 
slips  are  then  placed  in  pigeon  holes  corresponding  to  the  pit 
number  on  which  the  locomotive  is  standing.  Those  for  the 
attention  of  the  boiler  maker,  air  brake  gang,  cab  work,  etc., 
are  placed  in  separate  pigeon  holes  under  these  headings,  v; 

From  here  the  engine  house  foreman  distributes  the  work 
to  the  machinists,  giving  each  a  sHp  corresponding  to  the  job 
that  he  is  to  perform.  After  the  repair  or  adjustment  is  made, 
the  slip  is  signed  by  the  workman  and  returned  to  the  fore- 
man's desk.  If,  for  any  reason,  such  as  lack  of  material,  lack 
of  time  or  the  necessity  for  a  decision  from  higher  authority, 
it  is  impossible  for  the  workman  to  perform  a  comparatively 
unimportant  piece  of  work,  he  fills  in  the  space  on  the  back  of 
the   card,   giving  the   proper   reason   in   full.     This   is  approved 


(O.  M.  P.  Co.  SSIOI).     form  11.  P  ri«7 
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;...,.>.:''      Fig.  4 — Face  of  Locomotive  Work  Report. 

by  the  foremen  and  placed  in  a  separate  pigeon  hole  for  all 
unfinished  work.  The  cards  for  completed  work  are  returned 
to  the  inspector's  office  each  day,  where  they  are  checked  off 
against  the  items  on  M.P.  344  and  345,  and  filed  iinder  the  en- 
gine number  in  a  special  cabinet.  /■.'■■  -^^X  ;'^:.  r'^'''-:''y'<r  ■:::,.■" ^'■■/ 
There  has  been  nothing  of  any  importance  that  can  be  noted 
as  giving  special  trouble  on  the  Mallet  locomotives.  The  ball 
joints  on  the  receiver  pipe  require  slight  adjustment  about 
once  a  month  and  a  renewal  of  packing  on  an  average  of  about 
once  in  three  months.  Some  difficulty  was  found  with  the  sand 
pipe  leading  to  the  front  group  of  wheels,  as  it  was  originally 
applied.     This,  however,  has  been  overcome  by  the  substitution 


of  metallic  hose  for  the  slip  joint  arrangement  previously  used.   ::'<" 
The  intercepting  valve  chamber  requires  opening  on  an  average.   '.^ 
of  once  in  every  three  or  four  months  for  the  purpose  of  clean-     j,. 
ing    and    lubricating.      It    was    found    that    this    valve    had    a 
tendency   to   stick,   somewhat   like   an   air  brake  triple  valve,  at     ;  v 
about  these  intervals.     It  is  easily  accessible,  and  this  work   is  -, - 
easily   and   quickly   performed.      Xo   trouble   has   been   given   by  .- / . 
the  cutting  of  the  packing  either  on  the  valve  stem  or  the  pis-  -V: 
ton   rod  by  the  superheated  steam   since  the  application  of  the  ;  ■'. 
style  of  packing  now  in  use.     It  is  seldom  that  a  report  is  made 
i>f  valve  or  piston  packing  blowing.     Although  no  flange  lubri- 
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Fig.  5 — Back  of  Locomotive  Work  Report.      .    . 

cators  are  used  on  the  drivers,  they  show  no  sharp  flanges 
after  over  30,000  miles  service.  Indications  are  that  the  tires 
will  give  a  mileage  close  to  50,000  before  they  require  turning. 
Grease  driving  box  lubrication  is  employed  and  hot  boxes  are 
very  infrequent.  Xo  trouble  at  all  is  given  by  leaky  flues, 
although  the  water  is  not  specially  good.  Before  the  appli- 
cation of  the  brick  arch  on  this  division,  leaky  flues  were  fre- 
quent and  troublesome,  and  it  is  believed  that  the  arch  is  largely 
responsible  for  their  great  infrequency  at  the  present  time.  The 
arch  is  run  down  solid  against  the  throat  sheet. 

One  of  the  Mallet  locomotives  is  fitted  with  a  Street  stoker; 
it  has  been  in  regular  service  for  a  year,  and  is  operating 
with  great  reliability.  It  has  been  found  necessary  to  increase 
the  size  and  weight  of  some  of  the  parts,  but  no  engine  failures 
have  been  assigned  to  the  failure  of  the  stoker.  -':'^-:  '■::■,:''■  S':-::':'-  'j 

There  are  a  number  of  two  cylinder  Richmond  compounds  in 
use  out  of  the  Avis  terminal,  which  gives  the  workmen  at  this 
point  a  familiarity  with  the  MelHn  system  of  compounding  that 
is  of  some  advantage  in  the  maintenance  of  this  feature  of  the 
Mallets.  . . 


•  Linen  in  Dining  Cars. — Some  figures  showing  the  amount  of 
work  involved  in  caring  for  the  linen  used  on  the  dining  cars 
of  a  large  railway  system  have  been  compiled  by  the  Southern 
Pacific.  An  average  of  315.000  pieces  of  linen  are  laundered 
each  month  in  this  department,  including  100,000  napkins,  100,000 
dish  towels,  and  40,000  table  cloths,  and  each  piece  is  carefully 
looked  over  by  inspectors  to  detect  tears  or  signs  of  wear.  At 
the  commissary  department  at  Oakland,  Cal.,  there  is  main- 
tained a  linen  repair  room  where  thousands  of  napkins,  table 
cloths,  dish  towels  and  cooks'  and  waiters'  aprons  are  kept  in 
perfect  condition.  Fourteen  electrically-operated  sewing  ma- 
chines are  kept  running  steadily  eight  hours  a  day  and  six  days 
a  week.  With  these  machines  it  is  said  that  a  hole  in  a  piece 
of  table  linen  can  be  darned  so  well  that  it  is  sometimes  impo.s- 
sible  to  detect  the  stitches  from  the  original  weave.  Each  piece 
of  linen  as  it  is  brought  in  from  a  trip  is  counted  and  careful 
count  and  inspection  are  continued  until  it  is  returned.  In 
employing  women  for  this  work  preference  is  given  to  dept'ud- 
ent  relatives  of  employees  who  have  been  injured  or  kille<l 
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SHOP    KINKS 


The  following  shop  kinks  or  devices  are  in  use  at  the  Tyrone, 
Pa.,  shops  of  the  Pennsylvania  Railroad.  •   .  .   • 

•■;,...     ■.•■..;.•.,.■•;,;.■:;•:;■.;■■-.      TIRE   TRUCK.  \' .   •.•      '   ''    '"      ''\  .':..■ 

The  truck  shown  in  Fig.  1  is  used  for  carrying  tires  to  and 
from  the  storage  yard.  It  is  made  of  •>4  in.  x  1)4  in.  bar  iron. 
The  wheels  are  13'.i  in.  in  diameter  and  are  spaced  far  enough 
apart  to  give  sufficient  stability  and  to  allow  the  tires  to  set  se- 
curely on  the  4' J  in.  steps  shown  on  the  side  view  of  the  truck. 


IRON  BOX   FOR  DIRTY   WASTE. 

The  box  shown  in  Fig.  3  is  used  as  a  receptacle  for  dirt; 
waste.  Its  chief  point  of  merit  is  that  the  cover  is  always  closec , 
except  when  the  waste  is  either  being  put  in  or  removed  froir; 
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-Truck  for  Carrying  Tires. 


The  truck  was  first  built  for  handling  small  tires  and  proved 
so  successful  that  a  yoke  was  added,  as  shown,  to  accommodate 
the  larger  ones.  When  the  handle  is  pressed  downward  the  tire 
slopes  back  enough  so  that  it  will  not  be  jarred  off.        ■.',•, 

..'■•.:;•■-■!■■";""*  .l.--'-!.'-.'-  ■ '     sand  dryer.         ••     -      '-     ''._^''.'    ""." 

'  The  steam  coil  shown  in  Fig.  2  has  been  in  continuous  service 
for  three  years,  drying  about  12  tons  of  sand  per  day.  It  is 
made  up  of  24  sections  oi  1%  in.  pipe.  The  bottom  section  con- 
tains four  slides  or  covers,  which  are  removed  when  it  is  de- 
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Fig.  3 — Iron  Box  for  Soiled  Waate. 

the  box.  The  cover  is  swung  on  the  pin  A,  and  is  opened  by 
pressing  on  the  treadle  B,  which  is  connected  to  the  cover  by 
the  5^  in.  X  1  in.  bar  C.    The  dot  and  dash  lines  show  the  posi- 


sired  to  clean  the  coil.  It  is  located  below  the  sand  bin,  and 
two  chutes,  2  ft.  in  diameter,  conduct  the  green  sand  from  the 
bin  to  the  coil.  The  pipes  have  not  rusted  since  they  were  in- 
stalled three  years  ago  and  seem  to  be  in  good  condition. 


tion  of  the  cover,  bar  and  treadle  when  the  cover  is  raised.  The 
weight  of  the  cover  is  sufficient  to  close  it  down  when  the  foot 
is  removed  from  the  treadle  B.  As  will  be  seen,  the  bar  is  en- 
closed in  a  pocket  which  allows  it  to  operate  easily.  •.    .' 


Engine   House    Reports  and   Records 


Must  Be  Few  in  Number,  Brief,  Accurate  and  Comprehensive  and  Must  Be 
Designed  for  Use  in  Permanent  Files   Which   Can   Easily   Be   Referred   to. 

v.-Wr:-'y^:,  ■;•-;:;:;'■::■:;.;.; /-v..-;, ■  by  ERNEST  CORDEAL,;f.;v-\v.;v:  .%--^'^'.J'y':'''^::?'. 

V    :  ;■     .     ■   ,    \  ■    -  Atchison,  Topeka  &  Santa  Fe,  La  Junta,  Colo.      I;    ,  '    '.'i  ii''/';'-y  -V'"';^' 


'  Next  in  importance  to  efiFective  organization  in  promoting  ef- 
llciency  in  the  engine  houses  comes  accurate,  concise  and  imme- 
diate reports  and  records  to  indicate  the  work  which  is  to  be, 
or  has  been  done.  After  a  satisfactory  organization  has  been 
perfected  the  next  step  is  to  provide  its  members  with  a  simple, 
yet  complete  means  of  conveying  the  necessary  information  and 
instructions  to  govern  the  movement  of  the  men  and  to  insure 
the  furnishing  of  such  data  as  will  be  necessary  to  maintain  the 
requisite  records.  ■■'y-S.':  ■■■/■":  ■■^ '■'/-.■[  ■■■:;■  ■■'■■,'^- ':-'■•■['■'-  '\-':-''''^'-.' 
The  suggestion  of  stjch  forms,  few  in  number  and  entailing 
the  minimum  of  clerical  labor,  as  are  necessary  to  cover  the 
various  operations  at  engine  houses  is  the  purpose  of  this  ar- 

;ticle.     These  forms,  eight  in  number,  may  be  designated  by  the 
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following  heads;  Engineers'  work  report;  inspectors"  work  re- 
port ;  hostlers'  report  of  engines  handled ;  foremen's  report  of 
work  done;  daily  line-up;  daily  report  of  engines  handled; 
monthly  report  of  engines  handled ;  monthly  inspection  report. 
These  few  reports,  it  is  believed,  will  till  the  general  need,  fur- 
nishing all  the  information  that  is  necessary  without  duplication. 
Riigiiiccrs'  JVork  Report. — We  hear  constant  complaint  from 
engine  house  foremen  to  the  effect  that  engineers  do  not  properly 
report  work.  As  constantly,  the  engineers  contend  that  work 
which  they  report  is  not  done.  Both  contentions  are  no  doubt 
true  to  a  great  extent,  and  there  is  little  doubt  that  the  responsi- 
bility for  this  condition  lies  in  the  fact  that  the  forms  used  for 
the  reporting  of  work,  in  the  majority  of  cases,  are  neither  ade- 


quate nor  convenient.  Probably  the  most  prevalent  method  of 
handling  engineers'  work  reports  is  to  have,  in  the  office  of  the 
engine  house  foreman,  a  book  in  which  the  engineer  is  expected, 
after  the  completion  of  his  trip,  to  enter  the  items  of  work  which 
he  considers  it  necessary  for  the  repair  force  to  do  before  the 
engine  is  again  called  into  service.  Too  often  an  examination  of 
work  report  books  of  this  nature  reveals  the  fact  that  their 
pages  contain  essays  by  individual  engineers  on  the  subject  of 
the  general  run-down  condition  of  the  particular  engine  they 
happen  to  be  running,  but  are  i)eculiarly  devoid  of  any  definite 
information  as  to  what  parts  should  be  repaired  or  renewed. 
Other  reports  consist  of  minutely  detailed  accounts  of  the  work 
which,  in  the  engineer's  opinion,  should  be  done  and  in  some 
cases  also  contain  delmite  instructions  as  to  how  the  work  sh<iuld 
be  performed. 

A  work  report  of  this  kind  must  be  read  over  by  the  foreman, 
or  more  generally  by  his  clerk,  who  culls  out  such  points  as  he 
considers  necessary  for  the  preparation  of  work  slips  to  be  dis- 
tributed to  the  workmen.  In  so  doing  it  is  more  than  likely  that 
the  elaborately  written  report,  giving  details  as  to  the  perform- 
ance of  the  engine  and  specific  instructions  as  to  the  method  of 
making  repairs,  will  receive  but  slight  consideration,  only  a  few 
of  the  most  important  points  being  transmitted  to  the  men  per- 
forming the  actual  work.  In  this  way  really  important  matters, 
which  are  to  an  extent  covered  up  by  the  verbosity  of  the  re- 
portee.  may  l>e  entirely  overlooked,  giving  the  engineer  cause  for 
his  complaint  with  regard  to  work  reported  and  not  done.  /■.■'.>: 

The  form  suggested  as  an  engineer's  work  report  is  illustrated 
in  I'ig.  1.  This  form  should  be  made  up  on  sheets  of  convenient 
size  to  be  carried  in  the  pocket ;  say,  4  in.  x  7  in.,  and  bound  into 
books  with  pliable  covers,  each  sheet  being  perforated  so  as  to 
be  easily  removed  as  used.  The  idea  is  that  the  engineer  should 
carry  one  of  these  books  with  him  on  the  road  and  should  enter 
therein  the  defects  which  develop  during  the  actual  operation  of 
the  engine.  This  removes  the  possibilitj-  of  items  being  forgotten, 
which  is  a  thing  of  not  unusual  occurrence  where  the  report  is 
not  made  until  the  end  of  the  trip.  Another  advantage  is  that 
on  the  arrival  at  a  terminal  the  report  is  complete  and  it  is  only 
necessary  for  the  engineer  or  fireman  to  drop  it  at  the  foreman's 
office  instead  of  spending  a  considerable  amount  of  time  which 
rightfully  belongs  to  them  in  thinking  over  and  recording  the 
weak  points  on  the  engine. 

The  report  is  made  in  such  form  as  to  insure  the  greatest 
brevity  consistent,  furnishing  as  it  does  the  name  of  the  de- 
fective part  and  the  location  and  nature  of  the  defect,  which  is  all 
the  information  needed  by  the  mechanic  who  is  to  make  the 
repairs.  The  work  on  the  machinery  and  the  boiler  is  separated 
so  as  to  minimize  the  efforts  of  repair  foreman  in  segregating 
the  items  under  each  head. 

fiisfcctors'  Work  Rcf^ort. — After  the  arrival  of  an  engine  at 
the  inspection  pit  or  in  the  engine  house,  it  should  be  thoroughly 
looked  over  by  a  competent  mechanic  for  the  purpose  of  detect- 
ing any  defects  which  may  have  escaped  the  notice  of  the  engi- 
neer. Before  making  a  report  the  inspector  should  carefully 
1  eruse  the  engineer's  work  report  to  avoid  any  duplicate  report- 
ing of  work,  after  which  he  should  i\\h  out  a  form  as  shown  in 
big.  2.  which  is  substantially  the  same  as  that  used  by  engineers 
;ind  is  merely  a  supplement  thereto.  These  two  work  reports 
furnish  the  information  necessary  for  the  engine  house  foreman 
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to  make  an  estimate  of  the  length  of  time  that  will  be  necessary 
to  complete  the  repairs  and  make  the  engine  ready  for  service. 
They  also  furnish  to  the  repair  foremen  the  data  which  they 
require  in  assigning  workmen  to  the  various  repairs.  The  use 
of  these  forms  in  expediting  repairs  and  as  a  permanent  record 
will  be  discussed  later  in  relation  with  the  other  forms  suggested. 
Hostlers'  Report  of  Engines  Handled. — The  form  illustrated 
in  Fig.  3  is  for  the  use  of  the  head  hostler  in  conveying  infor- 
mation as  to  engine  movement  to  the  engine  house  foreman,  and 
should  be  handled  as  a  daily  record.  As  to  size  and  binding, 
the  recommendations  for  the  engineer's  work  report  might  be 
advantageously  followed  in  this  case.  As  soon  as  an  engine  is 
turned  over  by  the  engineer  to  the  engine  house  force  the  engine 
number  and  exact  time  of  the  transaction  is  recorded  in  columns 
1  and  2.  When  the  engine  has  been  properly  supplied,  the  fire 
knocked,  and  it  has  been  placed  in  the  engine  house,  the  time  is 
recorded  in  column  3,  which  indicates  its  passing  from  the  hands 
of  the  hostling  force  to  those  of  the  repair  foremen.     When  the 


V  :  :       INSPECTORS'  WORK  REPORT 

Pan 
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Work  Necessary. 

Boiler. 
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Inspector.  - 

Fig.  2— Inspectors'  Work  Report. 

engine  is  again  under  steam  with  repairs  complete,  the  time  is 
entered  in  column  4,  this  representing  the  time  when  the  re- 
sponsibility for  the  engine's  movement  is  again  shifted  from  the 
repair  foremen  to  the  hostling  force.  After  the  necessary  work 
of  fueling,  sanding  and  watering  has  been  performed,  and  the 
engine  is  turned  over  to  the  crew,  column  5  is  tilled  in,  indicating 
the  end  of  responsibility  for  the  engine  house  force. 

The  sixth  column  is  to  be  entered  from  the  "Une-up,"  and  rep- 
resents the  time  at  which  the  engine  must  be  turned  over  to  the 
road  crew  to  insure  ample  time  for  them  to  proceed  from  the 
engine  house  tracks  to  the  train.  The  seventh  and  eight  columns 
are  for  the  purpose  of  recording  delays  to  outgoing  engines  for 
which  the  engine  house  force  is  responsible,  the  former  giving  the 
duration  of  such  delay  and  the  latter  furnishing  the  explanations. 
Under  an  effective  organization  these  two  final  columns  will,  as 
a  general  rule,  be  superfluous,  but  even  at  the  best  managed  en- 
gine house  delays,  seemingly  almost  unavoidable,  will  occur  at 
rare  intervals.  ;vl.:'  :'"-  ;  .  .  -i:'5' 


The  work  of  each  shift  should  furnish  a  complete  report  on 
this  form,  that  is,  the  movement  of  all  engines  handled  by  tht 
shift  should  be  entered  on  one  form  which  at  the  end  of  the 
working  day  is  turned  in  to  the  engine  house  foreman's  office 


HOSTLER'S  REPORT  OF  ENGINES  HANDLED 

Engine 
Number. 
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Time 
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Time 
Ready. 

Time 
Delivered. 

Time 
Wanted. 

Delayed. 

Cause. 

M»n/I    H,><:llpr. 

.   Shifl. 

Fig.  3 — Hostler's  Report  of  Engines  Handled. 

It  will  be  understood,  of  course,  that  all  columns  will  not  be 
filled  out  on  a  single  report  for  each  of  the  engine  numbers 
given,  as  in  a  large  number  of  cases  engines  which  are  handled 
in  on  one  shift  will  not  be  handled  out  until  the  following  shift. 


FOREMAN'S  WORK  REPORT  V  g 
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Fig.  4 — Foreman's  Work  Report. 


It  will  be  seen  then  that  these  forms,  if  intelligently  handled,  will 
constitute  a   continuous  record  of  locomotive  movements   from 
shift  to  shift  and  from  day  to  day. 
Foreman's  Work  Report. — The  form  shown  in  Fig.  4  is  for  the 
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use  of  repair  foremen  in  recording  the  actual  work  performed 
in  the  progress  of  repairs,  and  further  to  indicate  the  reported 
wG'k  which  was  not  done  and  the  reason  for  its  neglect.  A 
bock  of  these  forms,  similar  in  size  and  make-up  to  the  engi- 
neers' work  report,  should  be  constantly  in  the  pocket  of  each 
reiair  foreman.  Immediately  on  a  locomotive  being  placed  in 
his  hands  by  the  hostlers  he  should  enter  the  engine  number. 


S;v:'':v;;:;'Cdaii;^  line-up    '^B''/-'^f'^': 

Station Date 

Engine 
Number. 

Train 
Number. 

Time. 

Repairs 
Complete. 

Engine 
Ready. 

Remarks. 

■     .  ■     .                                                                                           Entwine  Hoiisp   Foreman. 

allowing  the  work  to  be  shown  in  the  "not  done"  section  of  his    V 
report,  makes  himself  responsible  for  the  ability  of  the  part  in  •;■ 
.  question  to  make  another  trip  over  the  road  without  danger. 

Daily  Line-Up. — The  purpose  of  this  form,  as  illustrated  in  '/ 
Fig.  5,  is  to  furnish  to  the  interested  parties  the  fullest  infor-  '•• 
mation   possible  as   to   the   engines   which   will   be   required   for  -.'. 
service  during  the  day  and  the  time  at  which  they  must  be  ready. 
The  line-up  should  be  made  in  the  engine  house  foreman's  office  '.  " 
before  the  beginning  of  the  working  day,  so  as  to  be  in  the  hands 
of  the  various  foremen  when  work  is  commenced.    The  necessary 
information  as  to  the  time  of  delayed  trains,  and  also  as  to  the 
requirements  for  extra  power  must  be  obtained  from  the  chief     '- 
despatcher.  J:;- 

It  will  be  well  understood,  by  anyone  conversant  with  engine    f 
house  operations,  that  any  such  line-up  as  this  issued  to  cover  a 
24-hour    period    must    be    subject    to  revisions  at  any  time  in  v 
order  to  take    care  of    unexpected    demands  for  power  or  un-   , 
predicted  delays  to  regular  trains ;  it  will  be  found  necessar>-  to 


Fig.  5 — Form  for  Report  of  Dally  LIne-Up. 

date  and  time  received,  which  should  correspond  with  the  time 
shown  in  column  3  of  the  hostlers'  report.  As  the  work  pro- 
gresses the  various  operations  should  be  entered,  together  with 
the  number  of  the  mechanic  assigned  to  the  job.  After  the 
repairs  have  been  completed  the  time  should  be  entered  in  the 
proper  place  and  the  report  may  then  be  checked  against  the 


iS^^  :  C           UNE-UP  CHANGE  SUP     X     C 

<;tatinn             '     "■          '                   "            Date                    

Time  Issued  
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Fig.  5a — Llne-Up  Change  Slip. 


vork  reports  to  determine  the  operations  which  were  not  per- 
iormed. 

It  frequently  occurs  that  work  reported  by  engineers  or  in- 
spectors is  found  to  be  unnecessary,  in  which  case  the  proper 
notation  will  be  made  under  the  caption  "Reason."  Other  work. 
not  of  vital  consequence,  it  may  be  found  expedient  to  defer 
until  a  subsequent  trip,  and  in  this  case,  the  repair  foreman,  by 


DAILY  REPORT  OF  ENGINES  HANDLED 


Station . 


D«te 


Engine 
Number. 

Ar- 
rived. 

Re- 
ceived. 
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Detention  Mechanical  Department. 


Detention  Transportation  Department. 
Delays 


Fig.   6 — Dally   Report  of   Engines   Handled 

provide  for  such  emergencies  by  the  use  of  a  line-up  change  slip 
(Fig.  5a),  which  should  be  issued  immediatel}'  on  receipt  of 
information  to  advise  all  parties  that  a  change  of  plans  will  be 
necessary.  On  some  roads  it  is  necessary  for  the  mechanical 
department  to  furnish  the  transportation  department  with  a  line- 
up report  showing  what  engines  are  available  for  service  and  at 
what  time  they  will  be  ready.  The  preparation  of  this  statement 
is  a  matter  of  little  difficulty  where  reliable  work  reports  are 
furnished,  and  a  form  similar  to  Fig.  5,  but  giving  only  engine 
numbers  and  time  ready,  could  be  advantageously  used. 

Daily  Report  of  Engines  Handled. — As  a  vehicle  of  information 
to  officers  and  as  a  permanent  record  for  the  supplying  of  the 
necessary  data  to  complete  certain  general  reports,  it  is  im- 
portant that  a  daily  statement  should  be  issued  covering  the 
history  of  locomotives,  while  in  charge  of  the  engine  house  force. 
In  Fig.  6  is  illustrated  a  form  which  it  is  believed  compiles  the 
needed  information  in  the  most  concise  form  possible. 

This  report  shows  the  time  of  arrival  of  trains  at  the  ter- 
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minals,  as  indicated  by  the  engineers'  register,  the  time  of  arrival 
of  engine  at  engine  house  tracks,  taken  from  the  hostlers'  re- 
port ;  the  time  at  which  repairs  are  completed,  as  indicated  by 
repair  foreman's  reports;  the  time  ordered  for,  which  is  given  on 
the  line-up ;  the  time  ready,  as  shown  on  the  hostlers'  report ;  and 
the  time  of  departure  from  engine  house  track  obtained  from 
hostlers'  report.  The  time  of  detention,  as  divided  between  me- 
chanical and  transportation  departments,  is  given  in  the  two  fmal 
columns.  The  mechanical  detention  is  obtained  by  determining 
the  lapse  of  time  between  the  "time  arrived"'  and  the  "time  ready." 
while  the  transportation  detention  is  xlerixed  by  deducting  the 
mechanical  detention  from  the  total  time  out  of  service. 

The  column  for  delays  has  been  introduced  to  provide  a  means 
of  conveying  this  information  to  the  officers  interested  and  to  in- 
sure its  being  given  n  place  on  monthly  reports.  In  closing  out 
this  report  for  the  period  the  total  number  of  engines  handled 
out  should  be  shown ;  those  coming  in,  but  not  leaving  again 
during  the  period,  being  counted  at  their  departure  on  succeed- 
ing days ;  the  total  time  of  detention  by  mechanical  and  trans- 
portation departments  should  be  totaled  separately.  The  total 
delayed  time  for  which  the  engine  house  is  responsible  should 
also  be  shown. 

Monthly  Engine  House  Keporl. — This  report,  as  illustrated  in 
Fig.  7.  is  in  intent  a  recapitulation  of  the  daily  reports  showing 
for  the  monthly  period  the  amount  of  work  performed.  For 
each  day  is  given  the  number  of  engines  supplied  to  trains,  the 
number  and  time  of  delays,  and  the  time  of  detention  charge- 
able to  the  two  departments  In  case  further  information  is  de- 
sired, as  for  example  the  number  of  boilers  washed,  number  of 
engines  wiped,  or  other  detail  data,  this  report  may  easily  be 
extended  to  include  these  items  and  the  necessary  information 
would  be  easily  obtainable  from  the  foremen's  work  reports. 
The  totaling  of  the  various  columns  gives  comparative  figures 
as  to  the  number  of  engines  handled,  the  distribution  of  deten- 


MONTHLY  ENGINE  HOUSE  REPORT 
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Fig.  7 — Monthly  Engine  House  Report. 

tion  time  and  the  number  and  time  of  delays.  The  greatest  \  alue 
of  a  report  of  this  kind  lies  in  absolute  accuracy,  and  the  form 
suggested  cannot  fail  to  attain  this  end,  provided  the  daily  re- 
l)orts  on  which  it  is  based  have  been  properly  handled.  ■,^,'  ,," 

Monthly  Insf<cctioit  Report. — Fig  8  suggests  a  form,  which  if 
properly  bandied,  should  prove  of  great  value  to  master  me- 
chanics in  keeping  the  condition  of  power  well  in  hand,  in  antici- 
pating shopping  dates  of  the  various  engines  and  in  making  pro- 
vision in  advance  for  expediency  in  shoj)  repairs. 

It   will  no   doubt   be   generally   acknowledged   that  a  thorough 


monthly  inspection  of  each  locomotive,  both  as  to  machinery  an  I 
boiler,  conducted  by  competent  mechanics,  is  not  only  a  measure 
of  safety,  but  one  of  ultimate  economy  as  well.  Minor  defecis 
will  in  all  probability  develop  at  such  inspections  which  would  b 
entirely  overlooked  or  ignored  in  the  daily  inspection  by  eng  - 
neers  and  inspectors.  Such  defects  by  being  detected  in  tin  • 
will  undoubtedly  lead  to  their  correction,  eliminating  the  poss  - 
bility  of  a  total  break  down  entailing  expensive  repairs  and  tho 
inconvenience  of  being  required  to  hold  engines  out  of  service. 
The  form  suggested  is  to  serve  the  purpose  of  a  brief  condition 
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Fig.  8 — Monthly  Inspector's  Report. 

leport  covering  all  engines  assigned  to  a  division  and  the  date 
shown  is  to  l)e  obtained  from  the  detailed  inspectors'  reports 
covering  the  condition  of  each  engine. 

The  columns  under  the  head  of  "General  Condition"  are  in- 
tended to  convey  information  as  to  the  estimated  time  the  engine 
is  good  for  ))efore  it  will  require  a  general  shopping.  The  num- 
bered columns  following  cover  various  detail  parts.  Each  of 
these  columns  should  be  filled  in  with  a  suitable  symbol  to  indi- 
cate whether  that  particular  part  of  the  locomotive  is  in  the  best 
condition  or  whether  light  repairs  should  be  made  to  avoid  more 
serious  wear  or  breakage.  In  case  certain  parts  are  marked  as 
in  need  of  attention  the  repair  foremen  should  be  instructed  to 
overhaul  the  parts  in  question  at  the  first  opportunity,  thereby 
evening  up  the  conditions  as  between  members  and  setting  back 
the  date  at  which  the  engine  will  have  to  be  shopped.  A  com- 
])reheiisive  form  covering  individual  engines  to  assist  in  the 
monthly  inspection  could  be  easily  devised,  but  as  this  would  of 
necessity  vary  widely  with  the  class  of  power  used  and  methods 
employed  f>n  \arious  roads  no  definite  ff)rm  has  been  suggested. 

.   .:    V!-''/  '.■■;;'■.    •■  THE   i;SK   OK   TIIK    K(KMS.        "'    '  :!\':;-i^'     •■'" .   -  ■ ' 

The  utility  of  reports  and  recf)rds  depends  not  so  much  on 
their  adaptability  and  the  perfection  of  the  form  as  upon  the 
accuracy  with  which  they  are  made  up,  the  effective  use  which 
is  made  of  them  in  assisting  supervision,  and  the  availability 
as  a  record  of  past  performance.  To  serve  their  purpose  to  the 
fullest  extent,  therefore,  reports  should  be  as  few,  brief  and 
comprehensive  as  i)ossible.  To  insure  accuracy  they  should  be 
executed  in  immediate  sequence  with  the  performance  of  the 
work  and  not  after  a  lapse  of  time  when  their  correctness  depends 
entirely  upon  the  memory.  To  provide  permanence  and  avail- 
ability in  past  records,  forms  should  be  designed  with  a  view  to 
forming  permanent  files,  insuring  easy  reference  to  any  infor- 
mation which  may  be  required  at  any  subsequent  date. 

The    work    reports    of   engineers    and   inspectors   should   pass 
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through  the  hands  of  the  engine  house  foremen  to  those  of  the 
repair  foremen  as  their  guide  in  performing  the  necessary  work. 
In  order  to  avoid  the  necessity  of  making  these  reports  in  dupli- 
cate to  supply  the  necessary  information  to  foremen  in  charge 
of  machinery  and  boiler  repairs,  and  also  to  protect  the  reports 
from  loss,  destruction,  or  partial  obliteration,  it  will  be  found 
advisable  to  provide  small  boxes  on  the  wall  of  the  engine  house 
irrinediately  in  front  of  each  pit  in  which  the  reports  may  be 
placed  which  refer  to  the  engine  occupying  the  stall.  The  reports 
should  be  placed  in  the  boxes  immediately  upon  arrival  of  the 
engine  in  the  house.  This  plan  obviates  the  necessity  of  making 
work  orders  for  each  individual  operation  to  be  performed,  as 
the  foreman  has  simply  to  consult  the  report  and  assign  work- 
men to  the  various  jobs.  The  workmen  will  have  easy  access 
to  the  reports  in  case  of  dispute  or  uncertainty  as  to  the  work 
required. 

The  foreman's  report  of  work  performed  should  also  be  de- 
posited in  this  box,  so  as  to  be  available  to  both  machinery  and 
boiler  foremen,  who  may  use  the  same  form,  thereby  concen- 
trating all  information  for  each  engine  on  one  blank.  After  the 
completion  of  repairs  the  three  reports  should  be  collected  and 
filed  in  the  engine  house  foreman's  oflice  under  engine  number 
and  in  date  sequence.  A  cabinet,  containing  pigeon  holes  cor- 
responding in  number  to  the  assigned  power,  will  be  found  the 
best  method  of  filing  these  reports.  It  is  constantly  necessary 
to  refer  back  to  work  reports  for  preceding  trips  and  the  sug- 
gested forms  and  system  of  filing  provide  a  means  of  accom- 
plishing this  with  the  minimum  of  effort. 

The  hostlers  reports  of  engines  handled  must  of  necessity  re- 
main in  the  possession  of  the  head  hostler  during  his  shift  and 
be  turned  in  to  the  foreman's  office  only  at  the  end  of  that  period, 
where  they  should  be  filed  in  date  order,  forming  a  consecutive 
history  of  engine  movements  through  the  engine  house. 

The  daily  line-up  together  Avith  the  line-up  change  slips  pro- 
vide the  engine  house  foreman  with  a  method  of  issuing  the  per- 
tinent instructions  to  his  subordinates  as  to  power  requirements. 
This  form  should  be  made  in  manifold,  so  as  to  provide  copies 
for  each  of  the  repair  foremen,  for  the  head  hostler,  and  also  a 
file  copy  to  be  retained  in  the  office,  which  after  the  end  of  the 
day  is  filed  in  date  order  as  a  permanent  record. 

The  three  remaining  reports,  'The  Daily  Report  of  Engines 
Handled,"  "Monthly  Engine  House  Report,"  and  "Monthly  In- 
spection Report,"  are  primarily  for  the  information  of  the  master 
mechanic  and  higher  mechanical  department  officers.  They  are 
simply  compiled  from  detail  reports  furnished  by  foremen  and  in- 
spectors, which  work  is  performed  by  the  clerical  force.        r.   .  •' 

It  is  of  course  realized  that  the  forms  suggested  may  not 
provide  a  means  of  furnishing  all  of  the  data  which  may  be  re- 
quired of  the  engine  house,  the  quantity  and  subject  of  such  in- 
formation being  a  matter  of  local  preference.  Any  or  all  of  the 
forms  may,  however,  without  change  of  principle  be  adapted  to 
the  requirements  on  any  division  or  system,  where  either  more 
or  less  information  than  that  provided  for  is  required,  by  simply 
contracting  or  extending  their  scope.  It  is  believed  that  the 
system  suggested  will  insure  the  greatest  accuracy  coupled  with 
■effectiveness  and  simplicity.  '■■■  7  ■■--:. --/x 
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Railw.w  W.\ges. — The  Bureau  of  Railway  Economics,  hav- 
i'^g  made  a  study  of  the  railway  conditions  in  the  United  States 
and  the  principal  countries  of  Europe,  states  that  the  average 
duly  compensation  of  railway  employees  of  all  classes  for  the 
y<;ar  1910  was  $2.23  in  the  United  States;  $1.05  in  the  United 
I^ingdom ;  81  cents  in  Prussia-Hesse,  excluding  the  supplemen- 
t'  ry  allowance  negligibly  afifecting  the  average,  and  89  cents  in 
Austria.  The  lowest  paid  railway  employee  in  the  United  States 
receives  a  greater  compensation  than  those  on  any  railway  of 
France  and  more  than  some  of  the  higher  grade  of  employees 
'•vith  responsible  duties. 


BY  M.  H.  WESTBROOK.    V^^  y^       ■  y  ^    ^     J^ 
Grand  Trunk,   Battle  Creek,  M!ch.      ;'•'•  ■      '    '    -  ^ 

MACHINING    TIRE    RETAINING    RINGS.  "....\.  :^     t'.7 

The  machining  of  retaining  rings  is  a  large  item  on  roads  that 
use  them,  and  there  are  several  different  methods  for  doing  the 
work;  the  one  described  herewith  is  the  simplest  and  most  satis- 
factory of  any  j^et  tried  by  the  writer.     Four  holes  are  drilled 


Fig.   1 — Machining   Tire   Retaining    Rings. 

and  tapped  in  each  ring  at  points  that  are  spotted  for  rivet  holes. 
The  ring  is  then  attached  to  the  jig  shown  in  Fig.  1  by  cap 
screws  set  in  from  the  underside  of  the  jig,  the  screws,  of  course, 
not  being  long  enough  to  extend  through  the  ring.     The  jig  is 
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F'fl-  2 — Tools  Used  for   Machining   Retaining   Rings. 

then  centered  and  clamped  to  the  table  of  a  two-head  boring  milL 
The  finished  retaining  ring  is  shown  in  Fig.  3.  ' 

There  are  two  tools  fixed  in  each  tool  holder,  which  are  shown 
in  detail  in  Fig.  2.  The  tool  A  is  set  in  the  right  hand  head,  and 
is  used  to  finish  the  face  of  the  ring  in  one  cut    The  tools  B  and 
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iiiiti.ll>.  ;t>  itiilu-;iUii  li.\  tlu-  iiit;iiu-er>'  r(.-.;.;isnr.  ilu'  tiiiu'  "t  arrnal 
i>t  t-niiiiK'  at  ont;iiu-  limisf  track-,  takiii  from  tlu-  iinstlirs'  rc- 
)r.irt;  tlu-  tiiiu-  at  uliicli  r<.'iiair>  arc  o<  im|)K-tt-(l.  as  iiidii-ati-d  liv 
ri-|i;iir  li  irciiiaii">  ri-ports;  tlu-  tinu-  MriK-rni  lUr.  wiiiili  i-  j.;i\t-ii  mi 
tlu-  litu--ui):  tin-  liim-  rt-:i'l\.  ;i-  slinwii  I'li  tlu-  liiistlt-r>'  n-imrt  :  ;iiul 
tlu-  tiim-  "i  ck-p.-irturi-  from  iiii^iiu-  liou-i-  tr.n-k  i  ■lii.inu-<l  from 
lio-~tK-r>'  rc-jn^rt.  Tlu-  tinu-  <<i  <U-triition.  as  (li\i(ii-<l  ln-turcii  iiu-- 
iliaiiii'il  and  transportation  di-iiariimiits.  is  i;i\rii  in  tlu-  two  I'mat 
oolumii-  Tlu-  iiH-ilianiral  <K-tt-mion  i>  otit.-iiiud  !■>  drti-rmiiiiiii; 
iht.-  lapM-  of  ti!iu-  liitwii-ii  tlu-  "tinu-  arri\(-d"  and  tlu-  "linii-  ri-.iil\. 
\sliik-  tlu-  traii-portatioii  iK-tt-iition  is  di-rivi-d  li\  drdui'tiii'.^  llu- 
pu-clianiv-.-il  drtt-ntion   fioin   tlu-  toi.d  tiitu-  out  of  -M-rNioi-. 

riu-  i-oIuniii  for  iK-1a\>  lia-  Ki-in  introduiid  to  pro\i(K-  a  nuaii- 
ill"  i-oiivi.- villi.;  this  iiifonnatioii  to  ilu-  otVu-(.-rs  imnvstcil  and  to  in- 
>nri-  it-  iH-inu  s.;i\in  .-i  place  on  montlilx  n-pon-  In  clo-inu;  out 
tlii>  ri  port  lor  tlu-  period  ilu-  loial  mimln-r  oi  t-nyiiu-s  liaiidU-d 
out  -houlil  III-  -Iiowii;  ilio-i-  (.-omiii.L;  in.  Init  not  K-a\itm  ay.iin 
diirini;  tlu-  ]K-riod.  lu-iuji  oounti-<i  .it  tlu-ir  dt-partnrc  ■•n  -lU'ci-cd 
inu  da>  s :  tlu-  total  tinu-  of  ditiiition  li\  nu-iliaiiicil  and  iran-- 
port.ition  ilciiariim-iit-  -lioulil  In-  tot.did  -rparatt-Iy.  Ilu  total 
ddayi-d  tinu-  for  wliicli  tlu-  cni.;iiH-  lioii-c  i-  rc-ponsiMi-  -iiould 
rtlso  In-  shown. 

.\ti>illhl\  f:il:^hir  Ih'nS'-  h'cpKil^  rhi~  n-iioil.  ;i-  illu-lraled  in 
l-iii.  7.  i-  in  inli-ni  a  n-r.ipitnlation  ,,f  tlu-  ilail\  rijiori-  sh.iuiiii: 
for  tlu-  niotitlilv  period  tin-  amoitnt  of  work  pi-rfoniud.  lor 
i-ac)i  <i.iy  I-  uiw-n  tlu-  mnrilii-r  of  (-n<.;iiu--  sii|i|)Iii-d  to  train-,  tlu 
iiiniilit-r  and  tinu-  of  dclav-.  and  tlu-  tinu  oi'  ,lft<ntion  ili.irye- 
atdi-  to  till-  two  di-i>artnu  nt-  In  i-;i-e  fiirtlur  inf- ■rmatioii  i-  .K-- 
-ired.  a-  for  t-xamiiU-  tlu-  miinln-r  of  lioiU-r-  wa-lu-d.  minilur  of 
i-n'^iiu->  wipi-d.  or  otlu-r  detail  dat.i,  tlii-  report  ni;i\  ea-il\  l>e 
i-xteirded  to  include  tlusi-  item-  ami  tlu-  iu-ci---;ir\  in  li  ■rm.itioii 
would  he  i-a-il\ .  ■  ■htainahle  from  the  foremen'-  work  report-. 
Tlu-  totaliiu;  of  rtu-  \ariou-  cohintn-  -ne-  >omparati\e  U'^ures 
as   to   tlu-    nunilier   of   ens-i'tic-   h.indled.    tlu-   di-trilnition    of   deteii- 
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Fig.  7 — Monthly   Engine   House   Report. 

li'-n  time  ,itid  the  mimlier  -and  tinu-  ..i  dela\-.  I  he  ureale-l  \aliu- 
.•fa  report  of  thi-  kind  lie-  in  ali.-olute  accuracy,  and  tlu-  form 
"ItliLiested  c'lnnot  fail  to  .-ittaiii  thi-  end.  provided  ilu-  dail\  re- 
iH.rts  oil  which  it  i-  li:i-ei!  h.i\e  Keen  pr..)K-rI\  h.-mdled. 
'.  ..  1/ ,;"//; /y  /'i.«fv'i' ?'■■'/  A'iV't/.  l-iu  S  -nu^iest-  a  form,  which  if 
properly  I'.andled.  -hoidd  pro\(-  ..f  -jre.-ii  \alne  to  ma-ter  nu-- 
chatiic-  iti  kt-«-piiiu  the  condition  ..f  |i.iwir  well  in  hand,  in  .-iiitici- 
patin-  -li'-ppMU;  dale-  of  tin-  \anoti,  eii'-^iiie-  and  m  mjilxin-.:  pro- 
>,i-ion   ill   .•jd\.inci-    f^r  exi'ediency   in   -h"]!   ri-p.tir-. 

Il    will    Mo    doulit    In     i;enerall>    ackii- 'W  le<l'.4i-d    tli.il    a    lhorou.L;h 


nioutlily  itisjiectioti  of  each  locomotive,  hoth  as  to  machinery  ai 
hoiler.  coiidueted  h\  competint  nuchanics.  is  not  only  a  nuasu- 
of  -afety.  hnt  one  of  ultimate  ccoiumiy  as  well.  Minor  det'e. 
will  ill  all  iirohahilitx  di-veloji  .n  such  inspections  which  would  ' 
entirely  oxerlooked  or  ii^iiored  in  the  <laily  inspection  hv  enj. 
lu-ers  and  insiK'Ctors.  Sticli  defects  hy  hoini;  detected  in  tin 
will  undouhtfdly  lead  to  their  correction,  eliminatins;  the  pos;- 
Iiility  of  a  total  hn-ak  <lowii  ent.iilin.u  expensive  r<.-|)airs  :ind  li 
'iiconv  eiiieiice  of  heini;  re(|uired  to  hohl  en.uilies  out  (d  servii.. 
rile   form   suiiiicsteil   is  to  ser\e  the   purpo-e  of  a   hrief  conditi- 
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Fig.  8 — Monthly    Inspector's   Report. 

upoit  coMr-.tii;  all  eiu;iiie-  ,i--iL:iieil  {'•  a  di\i-ioii  and  tlu-  d.'il' 
-hown  1-  to  Ik-  ol)taiiu-d  fr'Hii  the  detailed  inspector-'  r<.-pori- 
roveriiii.;    tlu-   Condition    .'f   t-.ich    enuini- 

TIii-    coliinuis   under    the    lie, id    of    ■■(  ietu-ral    t'oudition"   are   in 
letideil  to  Convey   iuforni;it ion  ,i-  to  tlu-  i-stimated  time  the  en.yiiu 
1-   ;..;o,,d    ii.r  iielore  it    will   reipitri-  a  L:eiieral   sliop|iiiiL:        Ilu-  mini 
I'ereil    columns    folli.vviiiL;    cover    various    detail    p;irts.       l-".ach    •■' 
;he-e  coliiinn-  -liould   he   iill<.-<l   in    wiih   a   suit;iliK-  -vnihol   lo  indi 
cite  wlutlu-r  that  p.irticnl.ir  p.irt  of  the  locomotive  is  in  the  hc-i 
■iiiidiiion  or  whether  lii^lit   rep.iir-  -liould  he  ma<li-  to  .ivnid  mon 
-ei'iou-    Wear   or   Iiri-ak;i^<-.      In   ca-i-   ci-riain    ]i,-irt-   ,-iri-   ni;irkt-d   a- 
111    lu-i-il    o|    .•itteiiliin    ilu-    repair    fon-meii    -liould    he    in-tructed    1' 
.'Vi-rh.iul    tlu-   part-   in    inie-tiou    ,-u    ilu-   iir-i    opporttinitv .   tliereh} 
eveiiiii'..;   Up   the   Condition-   .i-   hetweeii   mcmlier-   aiiil    settint;   h;ict- 
;he    d;ile    ,il     which    the    ellLiille    will    h;ive    lo    Ik-    -hopped.        \    C' illl 
prelu-n-i\(     form    covirin^    indi\i<liial    eimiiii-    to    as-isi    in    tlu 
uioiitlily    iii-pevlion    eouM    Ik-    i-.isity    (lev  i-ed,   hill    as    this    wc'uld    o; 
iiece-silv    v;irv    wiilelv    with   the  cla--  o|    p.iwtr   ii-i-d   .iiid   method- 
(ni|>lovt-.l  r,n   varioii-   rcj,-id-  no  deiinile   form  ha-  heeii   -iiy'^e-tid 

•ril-K    l-K    i:|      Mil-.    I  '  KM  -.  '.       ■ 

The    Miiliiv    111    report-    and    record-    di-peiid-    not    -o    lunch    «'>ii' 
iheir    ;ida|>tahility    .iiicl    ilu-    perieciion    of    the    form    .-i-    u]ioii    th' 
,''ccuracv     with    which    tlu-y   .ir*.-    ni.uk-    n]!.    tlu-    effective    ii-i-    whicl: 
i-    ni;uU-    iif    ilem    in    a-si-tiuy     -upervi-ion.    ami    tlu-    a\  .lil.thilitv 
;i-  ,1  recor(l  of  p;i-i   perfoi-m,-iiu  e.      To  -er\  e  tlu-ir  |iurpo-e  to  tlu- 
iulK--l     eMeiil.     llu-refore.     report-     -liould    Ik-    as     few.    hrii-f    and, 
coinprehi-n-iv  e    a-    po--.iIiK-.       1,,    in-iire    accurai-y    tlu-v     -hould    hi 
executed    in    immediate    -ei|Uence    with    ihe    |K-riormance    ol     tlii 
wi'rk  .-iiiil  not  after  ;i  l.'ip-e  of  time  when  ilu-ir  corn-cine--  depeiid- 
entin-ly    upon    tlu-    nu-morv.       To    provide    permanence   and    avail 
.diiliiv    in   pa-l    recorils.   form-   -houhl  he   de-itiiied   with   .1   \iew   t' 
f-rmiiiu    pirni.inetil    lilc-.    in-uriii'.^    ea-_\     nferi-iu-e    to    any    iufor- 
Illation   which   niav    he  rei|uired   at  aiiv    -uh-e(|Uent  date. 

ilu-    Work     report-    of    eiiviiu-i-r-    .uul    inspectors    slii.uld    ]ia-- 


:i.\. 


V'\2. 


.\y\\-M\c\x   KX<llXI•:r^K. 


,Vj.l 


i  iiiili  the  hands  <>t  the  cnt;iiu-  hmisr  f<>rinun  \>i  those  of  the 
;•,  tir  forenicii  :i<  tlieir  .miiiK-  in  iierforiiiin"^  the  necessary  work. 
Ii  /fder  to  ri\<ii(l  the  necessity  nf  malviiii:  these  repnrts  in  (lui)li- 
.,■,■;  to  sui)|ily  tile  necessarv  ini'i>rniaiic m  t<«  tdrenien  in  cliarge 
;,'  nacliiner}  ami  holier  repair*.  an<l  als<i  tn  jiritteet  the  rej^orts 
ji  11  l"ss.  (le^trtiotion,  or  partial  <  >li1iti-rati<in.  it  will  be  fouml 
.,.,  isalile  to  ]ir.i\i«le  small  l)M\e>  "W  the  wall  of  the  ei'uine  house 
iirniediately  in  from  of  each  pit  in  wliicli  the  rei^irts  may  be 
pi.  ■{.•^\  which  refer  i><  the  eiii;iiie  >  iecui)yin.y  tile  stall.  The  re]K>rts 
-1  itbl  be  jilaced  in  the  boxe*  iniine(liatel>  ui)cin  arrival  of  the 
,i\-iiie  ill  the  h'luse.  This  plan  nbviates  ihc  necessity  of  inakini; 
A  'k  oriler>  Imi-  t'acli  in<li\i<Iiiai  operation  to  be  ]>erforineil,  as 
•111  toreinan  lias  simply  t<>  ciiMill  the  rep' >rl  and  assi.iiii  work- 
"niciv  t'l  tile  \  aril  Ills  jiibs.  The  wurkiiicii  will  ha\e  easy  access 
!v  live  rc]iiiri-  in  case  <<(  di-puii.-  "V  niicertaiiit\  a*  t"  tlu-  Work 
ri'iiiiri-d. 

(he    fiTeniiin'-    reji'irt   of   w^^rk    perinniieil    shinild   also   be   di.- 

ii -liled  in  ihi-  Imi.x,  so  as  to  lie  available  to  both  machinery  and 

^■•der   foremen.   \\  1m   may   n-e   the    same    form,   tlurehy   conceii- 

Tiilins  all  infoiination  for  t.uli  ini.iine  on  oiie  blank.     After  the 

'Upletioii  of  reitairs  the  three  repcirt*   should  lie  collected  and 

id  in  the  en.L;ine  house   forematrs  ofiice   under  en?.;ine   number 

liid   in    dale    -vi|Uence.      A    cabinet,    coiuaiiiiiiv;    ]>i'..;ei>n    boles    cor- 

n -jiondiiii;   in   mnnlK-r  to   tlu-   a--s!i:ned   powi-r.   uill   be    tound   the 

'  ^ -t   method   o!    'din!.^   these   reports.      U    i>   cotislantlv    iii  cessary 

refer  b;ick  to  work  report-  I'or  |irece<lin,u  trips  and  the  su.t!- 
.,•  -le<i  forms  and  -y-tein  of  idiui.;  proxitU-  a  means  of  acconv- 
.''Idiin:.;    ilii-    with   tile   minimum    uf  elYori. 

I  he  hostler-  reports  of  em;ines  handled  niti-t  of  neccssitj'  rc- 
!  lUi  in  the  ]i '-.-is-ioii  of  the  head  hostler  durinsj;  his  shift  *unl 
'■  •  turned. in  to  the  foreiiiairs  I'fiice  only  at  the  end  of  that  period, 
viiere  they  should  be  tiled  in  <late  order,  fortninti  a  consecuti\e 
'  i-t6ry  of  eiii^ine  mo\fment-   throU!.;li   the  eni^inc  hou.sc    ;.. 

The  daily  liue-uip  together  with  the  line-up  change  slips  pro- 
vide tlic  engine  house  foreman  with  a  method  of  issuing  the  per- 
niient  'iistructious  to  his  subordinates  as  to  ]»)wer  reiiuirements. 
lids'  form  -liou'd  be  ma<K  in  manifold,  so  as  to  pro\ide  copies 
i"r  each  of  tlu  rejiair  foremen,  for  the  head  liostkr.  and  also  a 
';](■  copy  to  bi  rtt.iiiied  in  the  ollice.  which  after  the  <.-nd  of  the 
lay  is  ided  in  date  order  a-  a  permanent  record.   ..■,'■ 

I  h(  three  remaining  rep-n-.  ■'The  Daily  Kei>ort  of  l-'ngines 
ilandle<l."  ■'Movithly  l-'n^iue  Ibaise  K'eii.irt."  and  ■■M..mh!y  In- 
.-[■rrtion  J\e]ii  rt.  "  are  t)riniarii\  for  the  information  oi  the  mastrr 
fiirchanic  and  hi;..;her  mechanicd  department  olticers.  They  are 
-i  Mply  comiiiled  from  detail  reports  furnished  by  foremen  and  iti- 
s;  .ctors.  which  work  i>  i>erformel  by  the  clerical   forciv 

't  is  of  course  realized  that  the  form-  suL;;-;e-tid  m.i\  not. 
I'l-'vide  a  means  of  furnisliin-  all  of  the  <lata  which  maybcrc- 

ired  of  the  engine  house,  liu    iiuaiitity  and  subject  of  such  in- 

iiiatiou  beiiiii  a  matter  •f  local  jireferi'iice.       \n\-  or  .dl  of  the 

1   ■"Ills  ma\ .  however,  willioui   change  i>\   princi]di-  bi-  adajili-d   to 

rei|uirenK-nt-   on    an>    liui-iou   or   system,    wlure  either  more 

less  information  tb.an  that  provided  for  is  riquireil.  by  .-imply 
iitractiiiLi  or  e.\teniling  tluir  scojie.  It  is  believed  that  the 
:-  stem  siigge-Ieil  will  iiisuie  '.lie  greatest  accuracy  coupled  with 
>    <.-cti\env--  and  -implicitv.  •,-..■  ^.Z-       ...,-.- 


Kam.w  \^  W  M.K-.  liu-  I'.'.irean  of  Railway  lu-ouomies.  h.iv- 
'  -'  ni.idi-  a  study  of  the  r.iilway  conditions  in  the  I'nited  Slates 
I  the  priMcijia!  coimtrie-  of  i-.iiropc,  states  that  the  average 
r  ily  Ciitiipiiisation  of  raiiw.iy  employees  of  all  classes  lor  the 
y  ;,r  1<>1()  was  SJ._M  in  tlie  I'nited  States:  $1.05  in  the  I'nited; 
:i.!ngdnni:  Si  cents  in  rrf.s-ia-l  lesse.  excluding  the  suiiplemen- 
'  ry  allowatice  negligibly   at'fecting  the   axirage.   and   S''  cent-   in 

■  nstria.     The  I'west  paiil  railway   employee  in  the  I'nited  States 

■  ceives   a   urtattr   coiniiensati  «n    tlian    those   on   any   railway  of 
-  ranoe  am!  more  than  .soi-h   of  the  higher  grade  of  employees 

iih   resiii't.-ihle  duties.  '  „    ,    ■  '--■■: 
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M\CH1.\IN<;    TIkK   RETAlSlNT.  «l.N<;>. 

The  machining  of  retaining  rings  is  a  large  item  on  roads  that 
use  them,  aiicl  there  are  several  ditTerent  melliotls  for  doing  the 
work:  the  one  described  lurewiih  is  the  simidest  an<l  most  s.'iti<- 
lacforv  id'  anv  vet  tried  li\    the  writer:     hour  holes  are  drille<l 


Fig.     1  —  M,ichining    Tire    RetaOiing     Rings 

and  tapped  in  each  ring  at  points  tliai  .are  sjMUted  iCr  ri\et  h<>k'S. 

Ihe   ring    is   then   attached    lo   the   jig   shoWn   in    lig.    1    by  cap 

scre'ws  Set  in  Iroiii  the  undersiile  of  ilu-  jii;.  the  •=crivvs,  <>{  omrse. 

not    bein.L;    Ioul;   v-nou;^b   to   rxtiiid   tlirout:h   the   rinu;.     Tho  jig   i> 

;^:v^,- :■■.■-•■::.'■■:  ■    / — ^^3" ^^m 
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Zio/s  Made  of  h  Sguare  Sfeei  aoot'  6  ^ong., 
•F'S-  2 — Tools   Used   for   Machining   Retaining   Rings. 

then  centered  and  clamped  to  the  table  of  a  twn  head  borin.u;  milL 
The  "iinished    retaining    riiiL;    is    shown   in    i'iv:.   .v 

Tliere  are  two  tools  fixed  in  e;ich  ttiol  h"d<]er.  which  are  shown 

in  detail  in  lig.  2.    The  tool  ./  is  .set  in  the  right  hand  he.w^l.  and 

:is4ised  to  t'lni-h  tin-  faci-  of  the  ring  in  one  cut.    Tin-  tool-  />'  and 
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C  (Fig.  1)  are  set  in  the  left-hand  head  to  turn  the  outside  and 
inside  diameters  respectively.  These  tools  are  spaced  in  the 
holder  to  give  the  required  width  of  ring,  and  are  started  imme- 
diately after  the  tool  A  has  begun  to  cut.  The  tool  B  is  so 
shaped  that  it  may  be  used  to  round  over  the  under-corner  of 
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Fig. 


3 — Finished    Tire    Retaining    Ring 


the  ring  after  the  diameter  has  been  turned,  in  this  way  elimi- 
nating the  necessity  of  setting  a  separate  tool  for  that  purpose. 
It  is  not  necessary  to  turn  over  the  corner  on  the  inside  of  the 
ring.  The  tool  D  is  used  to  form  the  groove  in  the  ring  after 
it  has  been  faced  off  by  the  tool  A.    As  the  tool  A  approches  the 


'■,..■••'■•.;;-         Fig.   4 — Portable   Oil   Tank   and    Torch.        .';■.■ 

outside  of  the  ring  it  is  raised  so  as  to  give  the  additional  J^ 
in.  thickness  at  the  outside,  stops  being  used  to  insure  the  cor- 
rect measurements.  The  outside  face  of  the  ring  is  not  finished. 
This  method  has  reduced  the  time  of  finishing  these  rings  by 
50  per  cent,  over  the  old  method.     A  duplicate  set  of  tools  are 


kept  ready  to  replace  any  of  the  others,  and  wooden  patterns  oT 
them  are  made  so  that  all  tools  may  be  made  alike  and  be  main- 
tained to  the  proper  shape.  The  tool  holders  were  forged  fron; 
an  old  tire  and  are  shown  in  detail  in  Fig.  2,  together  with  thi 
shape  of  the  tools.  •  ;i..t.,,     ,,     ,...;..,,.. 

..  _,  ,        PORTABLE  OIL  TORCH  FOR  TESTING.     V. '.'•.•-' ^  ■  ^'  • 

A  complete  heating  arrangement  for  testing  fireboxes  and  loco- 
motive boilers  is  shown  in  Figs.  4  and  5.  Although  there  havi 
been  other  portable  oil  burners  described  in  your  columns,  none 
have  been  quite  as  fully  equipped  as  this  one.  It  is  provided  with 
a  reel  for  the  air  hose,  and  has  a  gage  glass  to  show  the  amouni 
of  oil  in  the  tank.  The  glass  is  graduated  into  fractions  of  gal- 
lons, so  that  the  amount  of  oil  used  during  a  test  may  easily  be 
ascertained.  There  is  an  adjustable  rod  at  the  rear  end  of  the 
truck  which  holds  the  burner  in  position.  A  flame  breaker  or 
spreader  is  also  carried  on  the  truck  so  that  it  will  always  be  at 
hand  when  needed.  It  is  placed  directly  in  front  of  the  burner, 
and  is  used  to  diffuse  the  flame,  and  thereby  spread  the  heat  to 


^ ^'__ ^  ^ 
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.     •     Fig.   5 — Details   of   Flame   Spreader  and   Torch. 

all  parts  of  the  firebox.     The   construction   is  entirely  of  steel 
and  iron,  which  makes  a  fireproof  and  durable  combination. 

The  tank  is  held  to  the  sheet  iron  floor  of  the  truck  by  four 
?i  in.  bolts,  which  pass  through  lugs  on  the  side  of  the  tank,  so 
that  they  may  be  readily  removed  if  it  is  desired  to  remove  the 
tank  from  the  truck.  When  the  burner  is  not  in  use  the  air  hose 
is  neatly  reeled,  making  the  complete  apparatus  ready  for  im- 
mediate transfer  to  any  part  of  the  shop.  The  construction  is 
clearly  shown  in  the  illustrations.  Fig.  5  giving  the  details  of  the 
burner,  the  flame  spreader  and  the  arrangement  for  clamping  the 
burner  in  position.  This  burner  was  devised  by  A.  G.  McClellan, 
master  mechanic  of  the  Chicago  &  Alton,  at  Bloomington,  111. 

.    •     '•       •■'.><  TIRE  CHUCK   FOR  BORING    MILL.   ^       '.-vl;..-;'.'.'  '":?'' 

■.  A  chuck  that  will  grip  all  classes  of  tires  on  the  outside  tread 
while  they  are  being  bored  on  the  inside  is  shown  in  Fig.  6. 
Four  of  these  chucks  are  bolted  at  equal  distances  around  the 
table  of  the  boring  mill,  and  after  they  have  been  once  centered 
and  located  for  the  different  sizes  of  tires,  two  5^  in.  holes,  not 
shown  on  the  drawing,  are  bored  through  them  into  the  table. 
Steel  dowel  pins  are  then  placed  in  the  holes  made  in  the  chuck 
so  that  it  may  be  easily  relocated  thereafter.  The  jaw  B  is  pro- 
vided with  the  saw-teeth  to  insure  a  firm  grip  on  the  tire.  One 
side  is  made  with  a  radius  to  suit  the  largest  driving  tire,  and 
the  other  to  suit  the  largest  diameter  of  the  small  tires.  It  has 
been  found  that  this  will  provide  a  solid  grip  for  all  the  differ- 
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ent  sizes.  The  jaw  is  actuated  by  a  hardened  steel  cam  C,  which 
rotates  in  the  chuck,  the  bottom  bearing  being  held  in  a  hardened 
steel  bushing.  The  cam  is  turned  by  a  single  ended  box  wrench 
and  the  top  of  the  chuck  is  indexed  to  indicate  the  amount  the 
jaw  has  been  pushed  in ;  by  having  each  of  the  four  indicators 
read  the  same  it  is  assured  that  the  tire  is  true  with  respect  to  the 
outside  diameter.  This  is  of  special  importance,  for  the  tires 
arc  seldom  received  from  the  makers  with  the  inside  diameter 
bored  true  to  the  outside  one,  and  by  thus  truing  them  at  the 
bednning  considerable  metal  is  saved  and  less  machine  work  is 
required  on  turning  the  tread  after  the  wheels  have  been  mounted. 
When  the  chucks  are  located  by  the  dowel  pins  they  are 
clamped  to  the  T-slots  of  the  table  by  bolts  fitting  in  the  slots 
4,  which  are  countersunk  so  that  the  nuts  will  clear  the  tire. 
\\  hen  centering,  the  jaws  B  should  be  set  to  the  average  throw 


Hardened  Sfeel  k- 

Cam  ^     •".       .;  •".-■.■ 

V  .-.■■'.■':■.■■■•;•  ■         Fig.  6 — Chuck  for  Holding  Tires.  .,•.■•"'-'' V; 

by  the  cam  C,  which  would  be  at  Xo.  2  in  the  indicator.  It 
has  been  found  that  these  jaws  will  hold  the  tire  rigid  enough 
for  any  cut  when  the  indicator  is  anywhere  between  0  and  4. 
\\'ith  the  jaws  indexed,  as  described,  it  takes  a  very  short  time 
to  center  the  tire;  the  operation  is  done  in  about  two  revolu- 
tions of  the  table.  They  also  show  how  much  variation,  if  any, 
there  is  between  the  tires  of  a  set.  For  instance,  if  one  tire  was 
trued  up  with  all  the  indicators  at  No.  1,  and  another  with  the  in- 
dicators at  Xo.  3  it  will  mean  that  one  is  y%  in.  smaller  in  diam- 
eter than  the  other.  This  is  a  valuable  check,  and  is  made  at  the 
proper  time.  The  chucks  described  herewith  have  been  used  for 
tve  years  in  a  modern  20-pit  shop,  and  are  still  giving  splendid 
results.  Care  must  be  exercised  when  making  the  cams  to  have 
them  all  of  the  same  throw.  In  the  present  instance  each  cam 
^as  a  V^  in.  throw,  which  will  allow  for  a  variation  in  the  diam- 
eter of  the  tire,  and  so  far  the  limit  of  the  chucks  has  not  been 
reached  with  American  tires. 

PNEUMATIC   CLAMPS. 

The  two  small  air  cylinders,  or  jacks  as  they  might  be  called, 
shown  in  Fig.  7,  are  used  for  clamping  guide  bars  to  the  table 


of  a  grinding  machine.  They  operate  on  the  long  arm  of  levers 
which  are  fulcrumed  on  posts  that  are  free  to  slide  in  the  T- 
slots  of  the  table.  The  arrangement  is  easily  adjusted,  being 
much  quicker  than  the  ordinary  methods,  and  with  a  pressure  of 
100  lbs.  the  jacks  will  hold  the  bars  sufficiently  firm  for  grinding. 
The  cylinders  are  AYi   in.   in  diameter,  and  the  pistons  have  a 


Fig.   7 — Air   Cylinders    Used   for   Clamping    Guide    Bars  to   Grinding 

Machine. 

stroke  of  4^  in.  They  are  similar  in  construction  to  the  air 
cylinders  shown  in  Fig.  10.  If  the  available  shop  air  pressure  is 
less  than  100  lbs.  the  cyUnders  can  be  made  larger,  or  the  length 
of  the  arms  of  the  lever  may  be  made  to  give  the  necessary 
clamping  force  on  the  guide  bar.  •  ...... 

MOLD  FOR  CASTIN'G  HCB  LINERS. 

A  successful  and  inexpensive  method  of  casting  hub  liners  on 
driving  wheels  where  no  holes  have  been  drilled  in  the  hubs  is 


Fig.  8— Mold  for  Casting   Hub  Liners.  ./     v  ^;  ^■  \ 

shown  in  Figs.  8  and  9.  The  mold  is  made  of  cast  iron  and  is 
hinged  in  the  middle.  It  is  held  to  the  axle  by  three  set  screws 
in  lugs  which  are  spaced  equi-distant  about  the  axle.  The  thick- 
ness of  the  liner  is  regulated  by  an  adjustable  ring  on  the  cir- 
cumference of  the  mold.    This  ring  is  held  in  place  by  four  cap 
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l'  (  l-'ig.  1),  arc  set  ill  flic  !cl't-liaii<l  hcail  i<>  turn  tlic  oiit>i>!c  ami 
irisiilc  diameters '  respectively.  'I'luse  t'H'ls  are  .-paciil  in  tlic 
lii'MtT  t>>  i;ive  the  rc<|iiirc(l  wiijtli  i>i  rin.t;.  aiitj  are  started  inimc- 
iliatily  ai'tiT  the  t'".l  ./  li;i>  Ihi^iui  \<<  nit.  The  t'M.]  />'  i>  >.. 
-hapid   that    it   )na\    l>o  u-rcl  ti.   r"itnil  .i\ir  the  uiulcr-eonur  ni 


keiit  ready  to  replace  any  i>i  the  dtluT'^.  and  wooden  j'.itterns  ■ 
them  are  made  so  that  all  touls  may  he  made  alike  and  lie  main 
lained  to  the  i)rop(.T  shape.      The  t>M>l  holders  were  fiirtred  Ir^'i: 
an  old  tire  and  are  >li(i\\n  in  detail  in    \'\ii.  2.  toi:i'thi.r  with  tli 
-hape  I'f  ilk'  ti"il^. 


^i^../i:-' 


Jl Ji >- 


' '  "•        ■  Fig.    i — Finished    Tire     Retaining     Ring. 

the  rinii  alter  the  dianieter  has  heen  tunud.  in  this  way  elinii- 
natitit;  the  necessity  of  settiny  a  se|)arate  t""l  i^r  that  i>urp'>se. 
ft  is  not  neces.sary  t<.>  turn  M\rr  the  (•••ruir  •■!!  ilir  in-ide  -if  tlie 
rin>>.  1"he  tool  /^  is  nsid  t.-  fonn  the  L;i""\f  in  the  riny  after 
it  has"  heen  laced  utV  hy  the  t""!  ./.     .\-  tlk   t.  •■•!  ./  apim'che^  the 
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I'lUr  \i;l  1-.    oil.     ToKt  II     1  "iR     rKSTIXC. 

A  complete  lieatiii.L;  arran.ueiiunt  f.^r  ti<tint;  lirehoxi.-  and  l"c. 
motive  hollers  is  shown  in   hi^s.  4  ami  .^.     .Mthnnuh  tiiere  ha\ 
lueii  iiiIkt  portahle  oil  imniers  de-crilnd  in  ymr  c<'hiTnns.  ni  in 
l;a\e  heen  i|uite  as  fully  e<)iiil'ped  as  this  one.     It  is  pr^  \ided  wii 
a  reel  for  the  air  hose,  and  has  a  iLiaye  i^Iass  to  show  the  anioun 
..f  oil  in  the  tank.     The  i^la>s  is  .yrafhiated  intu  fractions  of  j;a' 
l.iiis.  ^M  that  the  aniiinin  of  oil   used  diirinu  a  te^t  m..;.    lasily  1. 
a>certaiiied.     There  is  an  adjiistahle  rod  at  the  rear  end  of  tli' 
truck   which   holds   iIk'  hnrner   in   po>iti.in.     A  llame   ireaker  .  , 
siirea<ler  i>  aI>o  carried  on  the  truc!<  so  th.it   it  will  always  he' ;,• 
hand  wlun  luediii.     It   is  placed  dirictly  in  front  of  \\w  Inirher 
and  i~   n>ed  to  dilfn-e  the  llame.  and   tlureli\-  sprt..-.'.   'i'.e  heat  '. 


Fig.    5 — Details   of    Fl.inie    Sprenrier   nnd    Tcc^i. 
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Fig.    4 — Portable    Oil    Tnnk    and    Torch. 

outside  i'i  the  rin.u  it  is  raised  .-o  ;is  to  i:i\e  the  additional  Jj 
in.  thickness  at  the  outside,  stops  licin.ii  used  to  injure  the  cor- 
rect nica-nrenients.  The  outside  face  of  the  rint;  is  not  tlnished. 
This  nietho.l  Ii;is  reduced  the  time  of  fmishint:  these  rin};s  hy 
50  per  cent.  over,  the  old  method.     .\   ihiplicate  set  of  tools  are 


all    jiarls    of   ihe    I'lrehox.      The    oaisinLtion    i<    critirxly    ^'i   sii, 
.Mid  iron,  which  ni.akt-s  ;i   iin-proof  and  dnrahle  conil;ination. 

The  tank  is  held  to  liu-  .siieet  iron  ih^or  >>\  the  truck  hy  loiii 
's  in.  liolts.  which  pass  throiiiih  Jnys  on  the  .side  of  the  tank.  S'> 
that  thiy  may  he  rea<lily  reino\t(l  if  it  is  desired  to  remove  the 
lank  from  the  truck.  W  hen  the  hurncr  is  not  in  ii^e  th.e  ;iir  ho<t 
is  neatly  reele<l.  makiiiL;  the  eoin|dete  ai>(iaratn--  ready  lor  im- 
irediate  transfer  to  .-my  part  of  ilu'  shop.  The  constniction  i- 
clearly  sli,,\\n  in  the  illnstr.iiioiis,  I'ii;.  5  uivini.;  the  details  c.f  the 
I'liriur.  the  llame  s|)i\,-|(l(.r  and  the  ;irraiiiii'nient  for  vlampiiiij  tin 
hiinu-r  in  iiositi,.n.  This  Iiurner  was  deusid  I,y  .\.  t  i.  McClellaii 
m.ister  mechanic  of  the  t  hicaijo  \   Alton,  at    I'doomineton.    111. 

ilKK    (1II(K     liiK    r,oKi\(,     \iii,i.. 

.\  clnu!<  th.at  will  L;rip  .ill  classes  of  tires  on  tin.'  •ut-ide  treail 
while  the\  are  heiiiL;  hortd  oil  the  iiisi<le  is  shown  in  J-ii".  '' 
I'oiir  of  these  chucks  are  hoUed  at  eiiual  distances  around  tin 
t.ihle  of  the  l.orint;  mill,  and  after  they  have  heen  once  centered 
.and  ]ocati<l  for  the  dilTtreiit  sizes  of  tires,  two  .^:;  in.  holes,  not 
shown  on  the  dr.iwinfi.  are  hored  thron.uh  tluni  into  the  t.able. 
Steel  dowel  piiis  ;ire  then  i>laced  in  the  holes  nia<le  in  the  chuck 
so  that  it  m.iy  he  easily  relocated  thereafter.  'J'he  jaw  B  is  pro- 
vided with  the  saw-teeth  to  insure  a  tirni  grip  on  the  tire.  One 
side  is  made  with  a  radius  to  suit  the  largest  driving  tire,  and 
the  other  to  suit  the  largest  di.ameter  of  the  small  tires.  It  has 
heen  found  that  this  will  jirovide  a  solid  grip  for  a'.l  the  <lirier- 
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-1/is.      TIk-  jaw  is  actiiatfd  1)_\   a  liardciu-cl  -.tccl  ram  (",  wliich 

,  tcs  ill  tin-  iliiKk.  till  iMitti'iii  lioarinsj;  bcinff  held  in  a  hardi'iuii 

'  l>u>.liin.y.      I'Ik-  lam  is  tiinud  liy  a  sinjilc  ended  Imx  wriiuh 

tlie  top  of  tlu'  clniok  is  indexed  to  indicate  tlie  aniomit  tlic 

lias  l)tin  ])U>he<l   in:   1>\    ha\iiit;   eacli   of  the   four   indicators 

■  i  tlie  saiiH'  it  is  assured  tiiat  tlie  tire  is  true  witli  respect  to  the 

-ide  diameter.     Tliis   is   of   sjiecial   im])ortance.    for   the   tires 

-rldotn    received    from    the    n>akers    with    tlie   in>ide    diameter 

i-d   trtie  to   tlie   outride   >  nie.   and   h\    tints   tniin.u   them   at    the 

inninii  con>ideraliU    nulal  is  -a\  e<l  ami  les^  machine  work  i- 

uired  on  titrniiii:  llu  tread  after  the  whvels  havi-  hctii  mounted 

Alun    the     cluickv    are     locatid    liy    the    dowel    \>\u~-    tliey    are 

niped  to  the    T-^lotv  .,\   the  lalile  hy  holts   lUtin.u   in   the  sloi^ 

which   are   cc.nnter>nnk    >o    that    the   nuts   will   char   the   lire. 

ion  centeritiu.  the  jaus  A'  sliotild  he  set  to  the  a\erat;e  throw 
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Fig.    6 — Chuck   fof    Holding   Tires 


Harderwd  Steel  k- 

Cam 


ot  a  grinflili!.!  niaehim  .  llu  y  ojieraii-  on  the  lojiii  arm  ■•!  k\er- 
which  are  flilcrumed  on  ]>ii^t>  that  are  frte  <<»  «;li<le  in  tlic  I 
slots  f>f  the  tahle.  I  iu  arranuenuiit  i^  la^ily  adjusted.  In'itic 
nnioh  (jiiicker  than  tlie  ordinary  iii<tiiod>..  and  with  a  pressure  •'>.! 
KX)  lbs.  tlic  jacks  will  ho]<I  tin  1..ir^  sut'tieiently  finn  f<ir  grindiiTij. 
i  he    cylinders   are   4  ..    in    in    diameter,    atid    the   pistons   have   a 


F.g.    7 — Air    Cylinders    Used    for    Clamping    Guide    Bars    to    Grinding 

Machine. 

Stroke  of  4j'.  in.  They  are  similar  in  coJistru<nion  to  the  air 
cylinders  shown  in  liu,  H).  If  tlu  .availahle  .--lu.p  air  ]ire>Niire  i-^ 
less  than  lOU  Ihs.  the  I'ylinder-  .an  he  made  larger,  or  the  leiiyth' 
of   the   anus  Of  the   lever   ma\    he   ma<K-  to  '^ive   the   n<\Vsvar> 

clamjiinu  I'orce  on  the  t;ni<Iv  h.ir.  ,;   •  •  '  .. 

._:      Moi.ii  ioi<  I  \~  1 1\(,  inii  j  i\KKs.  A  ::    .         ■' 

.\  succe.ssftil  and  ini-.\peii-iv  e  method  of  ca^iini;  huh  liinr>  -n 
rlriyin^  whed-,   where  no  h,,les  havr  heen  drilk-d  in  tin   huh^  is 


.'•''■  t'le  cam  k  .  which  wouM  he  at  X.i.  _'  in  the  indicator.  It 
!  a»  luiii  fi'iiiul  that  tlu-e  jaws  \\'\\\  h.iM  the  tire  rii^id  en<;ius.;h 
:  ^r  any  cut  when  the  indicator  is  an\  w  lure  hetween  0  and  4. 
.V\ith  the  jaw>  indexed,  as  desCrihed.  it  takes  a  very  short  time 
''  center  the  tire:  the  oinration  i>  ilone  in  ahout  two  re\olu- 
t''tn>  'if  the  tahle.  They  also  -lu.w  how  much  variation,  if  any. 
■'lere  i'-  hetween  the  tire-  of  a  >et.  I'or  instance,  if  one  tire  was 
'  ued  u|i  with  .ill  the  indicators  at  Xo.  1.  and  another  with  the  in- 
'  icators  at  .\'o.  .>  it  will  mean  that  one  is  '  s  in.  smaller  in  diain- 
';;er  than  the  otlur.  Ihis  is  a  valuahle  check,  and  is  made  at  the 
jr<iper  time.  The  chucks  descrihid  lurewiih  have  heen  used  for 
■  ve  years  in  a  modern  -?0-pit  -hop,  and  are  -till  t;iving  splendid 
L-  icsults.  (are  must  he  exerci-ed  when  making  the  cams  to  have 
titni  all  of  the  -ame  throw.  In  the  present  instance  each  cam 
1  as  a  fs  in.  thrtpw.  which  will  allow  f..r  a  variation  in  the  diain- 
«ter  of  the  tire,  and  so  far  the  limit  «>f  the  chucks  has  not  heen 
leached  with  .Xnurican  tires. 

INEIM.MIC  CL.XMPS. 
The  two  small  air  cylinders,  or  jacks  as  they  might  he  called, 
■iiowti   in    l-"ig.  r.  are  used   for  clamping  guide  hars  to  the  tahle 


^4^ 


4  :*<' 
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Asbestos  fhching. 
Fig.    8 — Mold    for   Casting    Hub    Liners. 


shown  in  figs.  S  and  ''.  The  in.  .1.1  i-  made  «>f  cast  iron  and  is 
hinged  in  the  middle.  It  i-  liel.l  i. .  the  axle  by  three  st-t  screws 
in  lugs  which  are  spaced  e(|ui-(Ii-tant  ahoul  the  axle.  The  tlnck- 
ness  of  the  liner  is  regulate<l  hy  ;in  a.ijustahle  ring  on  the  cir- 
cumference of  the  niohl.     Thi-  ring  i-  held  iii  place  by   four  cap 
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screws  located  at  equal  distances  around  the  mold,  although  only 
one  is  shown  in  the  drawing.  A  groove  in  the  ring  is  filled  with 
asbestos  packing,  which  provides  a  tight  joint  and  prevents 
the  metal  from  escaping.  A  hopper  is  provided  at  the  top 
through  which  the  metal  is  poured.  With  this  arrangement  it  is 
unnecessary  to  machine  or  face  off  the  liner  after  it  has  been 
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•    Supports  For  Scrmnfi. 
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Spouts  for  fhuring  MehjI.  • 


Noo 
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Sq.Head 
1     ■    •      •^'  Fig.   9 — Details  of    Hub    Liner   Mold. 

'  cast.     With  a  good  grade  of  babbitt,  engines  have  run  180,000 
'.;  miles  with  only  J/^  in.  of  lateral  wear.  '     • 

;    <     •      V     ■  .      ATTACHMENT  FOR  NUT  FACING  MACHINE. 

It  was  found  that  with  the  ordinary  nut  facing  machine  it  took 
as  much  time  to  stop  the  machine  and  remove  the  nut  as  it  did 
to  face  the  nut.  To  reduce  the  time  tor  this  operation  the  de- 
vice shown  in  Figs.  10  and  11   was  installed.     It  consists  of  an 


A  bushing  regulates  the  height  of  the  V-block  above  the  erd 
of  the  piston  rod,  so  that  it  will  just  come  in  contact  with  the 
nut  and  not  bring  any  pressure  to  bear  on  the  arbor.  For  a  Y2  i;i. 
nut  a  bushing  1  11/16  in.  high  is  required  and  for  larger  nuts  cor- 
respondingly shorter  bushings  will  be  necessary.  These  bushinj.s 
are  stamped  and  kept  in  the  tool  room  with  the  special  nut 
arbors.  The  tool  used  in  facing  the  nut  can  be  ground  so  as  to 
be  used  in  countersinking  the  hole  on  the  underside  of  the  nut 
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Air  Cylinder. 
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Fig.    11 — Nut    Removing    Device    for    Nut    Facing    Machine. 

about  the  length  of  the  first  thread.     This  will  remove  any  burr 
that  is  made  while  facing  and  allow  the  nut  to  be  easily  applied. 

-         '..'■•     SPRING  CHUCK  FOR  F.\CING  METALLIC  PACKING.  ;  ■  !. 

The  application  of  an  air-spring  chuck  to  a  lathe  is  shown  in 
Fig.  12.  This  chuck  is  used  for  facing  metallic  packing,  steam 
pipe  rings,  or  anything  of  that  nature.  The  main  body  of  tlie 
chuck  is  3j4  in.  in  diameter,  and  has  a  Vi  in.  hole  for  applying 
or  removing  it  from  the  lathe  spindle.  It  is  about  3^  in.  lonR. 
the  outer  portion  being  split  in  four  sections,  as  shown,  which 
allows  it  to  be  expanded  to  grip  the  inside  of  the  work  to  I)e 
faced.     The  chuck  is  expanded  by  the  cap  A,  which  screws  on 


/lir  Ci/ finder 


^  ^rbor 


'■■■.  Fig.    10 — Air    Cylinder    for    Nut    Removing    Device    on    Nut    Facing 

Machine. 

iT'air  cylinder  with  a  \'-l)lock  lilting  in  the  end  of  the  piston  rod. 

■  >  After  the  nut  has  been  faced  the  machine  is  immediately  reversed 
".'and  the  air  is  applied.  The  block  will  be  forced  against  the  nut 
.and  will  keep  it  from  rotating,  unscrewing  it  from  the  arbor. 

v:.:  A  boy  will  soon  become  expert  in  handling  the  machine  and  will 

•/  almost  double  th<^  outont.  ,  ,        .       •.. .  '    /  ,  .     '      ■..'.• 


Fig.  12 — Spring  Chuck  for  Metallic  Packing.  -r"-' 

the  end  of  the  rod,  extending  through  the  spindle  from  the  air 
cylinder,  and  fits  in  the  conical  surfaces  on  the  inside  of  the 
split  section  of  the  chuck.  After  the  packing  ring  has  been  plactl 
<m  the  chuck,  the  air  is  applied  and  the  cap  A  forces  the  split 
sections  out,  gripping  the  ring.  Different  size  chucks  have  to  te 
used  for  each  different  diameter  of  ring  to  be  faced,  but  where 
there  are  a  large  number  of  packing  rings  of  the  same  diameter 
to  be  finished,  the  time  saved  by  this  method  is  very  appreciabli 
when  the  air  is  exhausted  from  the  cylinder  the  spring  forces  the 
cone  plug  out  of  the  chuck,  thus  releasing  the  grip  on  the  ring. 


Live  Stock  Claims. — A  western  road  paid  $49  a  day  last  year, 
for  the  settlement  of  live  stock  killed  on  the  right  of  way. 
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Simple   Mallet  for   High   Speed 


An  Articulated  Locomotive  with  Four  Equal  Size 
Cylinders  Grouped  at  the  Center  of  the  Wheel  Base 
and   Designed   for  Speeds  Up  to  50   Miles   Per   Hour. 

^■.^■,  ;..;•;. \;^..-:, ';/;.:; -::i::..        BY  G.  I.  EVANS.         ;■;-;,--..;.;:..;:■;-, 
;,;.:    Mechanical  Engineer,  Canadian    Pacific  Railway 


Over  two  years  ago  an  experimental  Mallet  compound  loco- 
motive having  a  number  of  unique  features  was  designed  and 
built  by  the  Canadian  Pacific.  The  general  construction  of  the 
locomotive  was  fully  discussed  in  the  March,  1910,  issue  of  the 
American  Engineer  and  Railroad  Journal,  and  a  number  of  the 
more  interesting  details  were  illustrated  in  the  August,  1910, 
issue.  Since  that  time  a  number  of  other  compounds  of  sim- 
ilar design,  but  embodying  several  improvements  developed  by 
the  service  of  the  first  engine,  have  been  built.  These  have 
given  excellent  results  in  pusher  service  and  an  attempt  is  now 


with  fire  tubes  9  ft.   1  in.  in  length  that  terminated  in  a  large    • 
combustion    chamber    in    which    was    installed    the   superheater.  V 
Ahead  of  this  was  a  section  8  ft.  in  length  and  somewhat  smaller 
in    diameter    than    the    part    back   of   the    combustion    chamber. 
This  contained  281,  2  in.,  and   12,  2J4   in-  tubes,  and  was  used  ' 
as    a    feed    water   heater.      The    superheater    elements    extended  : 
down  in  the  combustion  chamber  from  the  headers  at  the  top.    . 
The  location,  general  arrangement  and  construction  of  the  cylin-  .•,, 
ders  has  not  been  appreciably  changed  in  this  new  design,  and  ; 
the   same   type   of   power    reverse   gear   has   been    retained.     A  j 


Power    Reverse   Gear    Developed    on   the    Canadian    Pacific 


I  eing  made  to  develop  a  similar  Mallet  for  road  service  which 
V  ill  give  speeds  up  to  50  miles  per  hour  without  the  rapid 
filling  off  in  tractive  effort,  so  pronounced  in  the  compound 
engine.  The  first  locomotive  of  this  type  was  turned  out  of 
t'le  Angus  shops  at  Montreal,  and  was  in  service  in  October, 
3911,  making  it  the  first  simple  Mallet  to  be  put  in  use  in  this 
'ountry. 

A    comparison    of   this    locomotive    with    the    first    compound 
allows    many    changes.     The   most   noticeable   is    found   in   the 
'oiler  construction,  which  in  this  case  is  an  ordinary  extended 
■  agon  top  type  with  a  superheater  of  the  regular  Canadian  Pa- 
cific design.    On  the  experimental  locomotive  there  was  a  boiler 


long  draw-bar  has  been  substituted  for  the  pin  at  the  articulated 
connection,  and  of  course  the  change  from  the  compound  to  the 
simple  has  altered  the  steam  pipe  arrangement. 

On  account  of  bridge  limitations,  a  total  weight  on  drivers 
of  262,000  lbs.  in  working  order  could  not  be  exceeded.  The 
tractive  effort  of  this  and  the  first  locomotive  are  practically 
the  same,  but  the  boiler  capacity  has  been  considerably  in- 
creased. Great  care  has  been  necessary  in  the  design  of  the 
various  running  gear  parts  to  obtain  a  minimum  weight  and 
permit  the  use  of  the  more  powerful  boiler  without  exceeding 
the  weight  limitations. 

Cylinders.— The  use  of  cast  steel  in  the  cylinders  effected  a 
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;   saving  of  6,000  lbs.  over  cast  iron.     The  walls  are  54  i"-  thick. 

V,    and  special  attention  was  given  to  obtain   uniform   sections,   as 

'       sound   castings   depend   largely  on  this.     The   unusual   shape  at 

the  junction  of  the   walls   was   adopted   to   eliminate   masses   of 

;-'    metal  and  very  little  difficulty  was  experienced  with  the  castings. 

-   <    Unlike    the    usual    practice    in    making   cast    iron    cylinders,    the 

.patterns  were  piactd  with  the  barrels  standing  vertically  and  a 

■      heavy  riser  on  top  of  the  barrel  walls.  l 

":         Cast    iron    bushings    are    used    in    the    cylinders    and    steam 

•     chests.    The  rear  engme  cylinders  are  cast  separately  and  bolted 

,  -     together  with  a  single  saddle   casting  bolted  on  top  and  to  the 

/":,;■  boiler  barrel.    The  same  cylinder  pattern  was  used  for  the  front 

..    engine,   but  the  saddle  casting  was  omitted.     The  rear  engine 

r ::  saddle  is  secured  to  the  boiler  shell  by  50  tapered  bolts  1J4  '"• 

>    in  diameter,  driven  from  the  inside.     This  system  of  fastening 

has  been   successfully   used   on   the   previous   engines   and  gives 

'        practically  no  trouble. 

I'alz'c   Gear. — .\    simple    design   of   Walschaert    valve   motion 

.is  used  with  an  inverted  rocker  carried  by  two  bearings.     This 

'.'  -  design  has  been  successful  on  other  Canadian  Pacific  locomotives 

•      where   the   center   line   of   the   valve   is   a   considerable   distance 

"•inside   the   eccentric   crank.     The   most   important   consideration 


:   >    Cast  Steel   Cylinders;    Four    Duplicates   are    Used   on   the   Canadian 

Pacific    Mallet. 

...in  a  design  of  tTiis  kind  is  that  the  rocker  be  carried  by  two 

;v.  bearings  set  as  far  ajiart  as  i^ossible  to  minimize  wear  and  the 

:  effect  of  worn  bushings.     This  condition  is  met  by  placing  the 

•outside  bearing  on  a   bracket  bolted  to  a  shelf  on  the  cylinder 

.>    while  the   inside  luaring   is   carried   by  a   combined   steam   chest 

/.head  and  rocker  box  bracket. 

'.-^     Reverse  Gear. — Power  reverse  gear  of  a  ty|)e  similar  in  gcn- 

.       eral  design  to  that  applied  on  the  exi)erimcntal  compound  loco- 

,    motive    is    used.      Improvements    suggested    by    experience    have 

been  made.     Air  has  been  substituted  for  steam  as  the  motive 

.  ••■  power,  because  of  a  tendency  towards  freezing  with  the  former. 

" .    An  auxiliary   steam   connection   is   ])rovided   for  emergency  use. 

V        The   operation   of   this   gear   is    simple.      The    three-way   valve 

r'  .^  with  the  inverted  lever  is  placed  in  the  cab  in  a  position  con- 

•  •:'   venient    to    the    engineer.      This    lever,    in    running    position,    is 

,'■!     always   at    the   center   of   its   quadrant,   the   pf)sition   of  the   link 

blocks,    whether    in    forward    or    hack   gear,    and   the   cut-off   in 

.V;  inches,  being  shown  by  an  indicator.     To  put  the  engine  in  for- 

"      ward  gear,  the  lever  is  moved  forward,  the  tirst  movement  free- 

,  5    ing    the   locking   latch;   air   is   then   admitted   to  one  end  of  the 

.power  cylinder  and  the  piston  moving  forward  causes  the  link 


July,  1912.    •' .;  i; 


;•'  •■  v^  AMERICAN    ENGINEER.  -  :. 


m. 


blocks  to  move  to  the  desired  cut-oflf.  The  speed  at  which 
tlie  piston  moves  may  be  accurately  regulated  by  a  plug  cock 
placed  in  the  oil  dash  pot  by-pass,  the  flow  of  oil  from  one  end 
of  the  dash  pot  to  the  other  permitting  free  or  retarded  move- 
jTient  as  desired.  Usually  in  cold  weather  a  wide  open  by-pass 
is  used  on  account  of  the  greater  resistance  to  movement  of  the 
various  parts,  while  in  warm  weather  its  area  must  be  con- 
stricted to  prevent  slamming.  v  .  :  c ;.  .;-  v--:f;^''^ 
When  the  desired  cut-off  point  has  been  reached,  the  lever  is 
<irawn  back,  cutting  off  the  air  to  the  power  cylinder,  the  pis- 
ton of  which  stops  moving,  owing  to  the  resistance  of  the  oil. 
Tlie  final  movement  of  the  lever  back  to  the  center  of  its  quad- 
rant drops  the  locking  latch,  preventing  creeping  or  any  further 
movement  of  the  link  blocks.  To  put  the  engine  in  back  gear, 
the  lever  is  drawn  back  and  the  same  procedure  is  followed. 
The  locking  device  is  simply  a  bronze  nut,  with  notches  on  its 
rim,  mounted  on  a  six-threaded  screw  which  is  moved  backward 
or  forward  by  a  lever  connected  to  the  power  cylinder  cross- 
head.  The  bronze  nut  is  checked  from  forward  or  backward 
movement  by  thrust  blocks  carried  up  from  the  power  cylinder 
casting.  As  the  six-thread.ed  screw  passes  through  it  and  moves 
backward  and  forward,  the  nut  spins  one  way  or  the  other. 
and,  if  the  locking  latch  is  dropped  into  one  of  the  notches  on 
the  rim  of  the  nut,  it  cannot  rotate,  nor  can  the  screw  be  pulled 
through  it,  in  which  case  the  gear  is  positively  locked  and  can 
only  be  moved  by  pushing  the  lever  in  the  cab  from  its  mid 
position.  Furthermore,  it  will  be  seen  that  a  very  small  move- 
ment of  the  power  cylinder  piston  will  cause  a  considerable 
degree  of  rotation  of  the  locking  nut,  so  that  a  very  close  ad- 


at  first  determined  to  use  a  double  exhaust  pipe  of  the  annular 
type  with  the  inside  nozzle  SYz  in.  in  diameter  and  the  outside 
one  of  an  equivalent  area.  This  arrangement  was  unsatisfac- 
tory and  the  engine  would  not  steam  freely  with  it.     With  the 
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;  '  ■  /  r     •'      Variable    Exhaust    Nozzle.    "-^^  ..;?»  ;;;';v  ..';^:, 

nozzles  Sj-a  in.  in  diameter,  only  four  distinct  beats "  could  be 
heard;  these  came  from  the  inside  nozzle  and  the  effect  on  the 
fire  of  the  thin  film  of  steam  from  the  outside  nozzle  was  prac- 


Arrangement  of  the  Steam   and    Exhaust   Piping;  Canadian   Pacific  Simple   Mallet. 


'    justment  of  the  cut-off  can  be  made.     The  arrangement  of  this 
device  is  clearly  shown  in  the  accompanying  illustration. 
Steam  and  Exhaust  Pipes  and  Superheater. — One  of  the  most 
.'l.^^arefully  considered  details  of  this  engine  was  the  arrangement 


tically  nil.  Some  improvement  was  effected  by  reducing  the 
outside  tip,  but  not  sufficient  to  make  the  arrangement  prac- 
ticable. 

The  next  arrangement  tried  was  two  nozzles  5^  in.  in  diam- 


■;  of  th;  exhaust  from  the  two  pairs  of  simple  cylinders.     It  was      eter  set  side  by  side  with  their  tips  at  such  an  angle  as  to  make 
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their  axes  meet  at  a  point  2  in.  below  the  top  of  the  stack.  With 
this,  the  usual  difficulty  of  tilling  one  side  of  the  stack  only  was 
encountered,  and,  although  various  forms  and  diameters  of 
stacks  were  tried,  both  with  draft  pipes  and  inside  extensions, 
it  was  not  an  entirely  satisfactory  arrangement.  Square  nozzles 
of  various  sizes  were  tried  with  results  similar  to  the  circular 
type. 
.  •    Double  nozzles  were   hnally  abandoned  and  a   single,  variable 

: .    ,-      'I    ,    ■  •  '     CenferLlne  of  Fron^  Engine 


back  pressure  in  the  exhr.ust  was  about  25  per  cent,  greater  than 
with  double  nozzles. 

The  nozzle  finally  adopted  for  use  is  of  the  ordinary  single 
type,  5}^  in.  in  diameter,  there  being  apparently  no  great  advan- 
tage in  the  variable  types,  as  the  engine  now  steams  freely  and 
there  is  no  danger  of  excessive  back  pressure  by  the  careless 
use  of  the  variable  feature.  !-.■.<  ■..•'■  "- 

The  exhausts  from  the  front  and  back  engines  are  brought 


■;f 


■■•■■'"■••-■'•  •■■    -'■•'••'■  On  Sfraiffh-f  Trvck.  ■••".•.i' 

Type    of    Articulated    Connection    Employing    a    Long     Drawbar;    Canadian    Pacific    Mallet- 


nozzle,  with  a  minimum  area  equivalent  to  the  area  of  a  6  in. 
circle,  was  substituted.  This  made  an  immediate  improvement 
and  was  used  on  the  engine  after  it  went  into  regular  service. 
The  engineer  could  change  the  area  of  the  tip  when  the  engine 
was  working  by  means  of  a  lever  in  the  cab  connecting  to  an 
expanding  bar  in  the  nozzle  casting.     With  skilful  handling  the 


together  in  a  cast  steel  header  with  two  inlets  and  a  single 
outlet.  This  header  is  bolted  solidly  to  the  boiler  barrel  and 
the  7-in.  exhaust  pipe  from  the  back  cylinders  extends  from 
it  to  the  exhaust  connection  on  top  of  the  cylinder.  The  ex- 
haust pipe  from  the  front  engine  connects  to  the  header  and 
cylinders    by    spring    loaded    ball    rings,    arranged    both    for 
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swiveling  and  sliding,  as  there  is  considerable  movement  at 
this  point.  Although  both  exhausts  are  brought  together 
in  the  same  header  they  do  not  combine,  as  there  is  a  ver- 
tical dividing  wall  carried  forward  through  the  10-in. 
wrought  iron  pipe,  forming  the  front  section  of  the  exhaust 
pipe,  and  well  up  in  the  exhaust  stand.  The  exhausts  linally 
combine  at  a  point  just  below  the  exhaust  nozzle. 
■ ,;   The  superheater  is  of  tlie  fire  tube  type  developed  on  the 


-■■'::■•'>.',.'■      Section   of  the   Articulated    Connection.        \  ~  ■'•   ■      ■    .. 

Canadian  Pacific  with  separate  saturated  and  superheated 
steam  headers.  Two  steam  pipes  4'»  in.  inside  diameter, 
one  on  either  side  of  the  boiler,  lead  back  to  the  cylinders; 
the  pipe  on  the  left  side  is  rigidly  fastened  to  the  boiler  and 
connects  to  the  back  pair  of  cylinders.  The  right-hand  pipe 
delivers  steam  to  the  front  pair  of  cylinders  connecting  to  a 
steam  header  by  means  of  a  packet  joint,  bolted  over  each 
steam  chest.  Practically  the  only  movement  at  this  joint  is 
a  swiveling  of  about  5  deg.,  so  that  the  use  of  an  expan- 
sion sleeve  is  not  required.  There  are.  therefore,  only  one 
packed  and  two  sliding  ball  ring  joints  in  the  whole  steam  and 


by  the  cylinders  and  filler,  expansion  plate  and  the  back  foot- 
plate. 

On  the  experimental  compound  Mallet  a  pivot  connection 
was  used  to  connect  the  front  and  back  engines,  but.  as  the 
distance  between  the  center  pair  of  drivers  is  necessarily  long 
on  these  engines,  it  was  found  that  flange  wear  quickly  devel- 
oped on  the  wheels  on  either  side  of  the  cylinders.  This  will 
best  be  understood  by  reference  to  the  diagram  illustrating 
the  present  connection  between  the  two  engines,  from  which 
it  will  be  seen  that  the  pivot  pin  on  the  experimental  com- 
pound engine  is  a  considerable  distance  outside  the  center 
line  of  the  track  when  the  engine  is  traversing  a  curve  and 
that,  if  the  distance  between  the  middle  wheels  is  increased, 
a  point  will  quickly  be  reached  where  the  flange  pressue 
would  cause  danger  of  derailment.  On  subsequent  engines 
this  difficulty  was  overcome  by  substituting  the  radial  bumper 
shown  in  the  illustration  and  a  drawbar,  the  pins  of  whicii  are 
located  so  as  to  straighten  out  the  line  of  pull  on  curves  and 
prevent  excessive  flange  wear.  The  broad  surfaces  of  the 
bumper  blocks  are  manganese  steel  and  wear  very  slowly. 
Slack  can  be  taken  up  by  driving  in  the  pins,  one  side  of 
%vhich  is  wedge-shaped  and  acts  like  a  connecting  or  side 
rod  kej-. 

When  curving,  the  action  of  the  wedge  block  is  to  assume  a 
position  with  its  center  line  directly  over  the  center  of  the  draw- 
bar, the  faces  of  the  bumper  castings  on  each  frame  remain- 
ing in  contact  over  its  entire  surface.  The  purpose  of  the 
horizontal  cross  bolt  is  to  prevent  any  tendency  of  either  en- 
gine to  move  sidewajs  independentlj-  of  the  other.  Each  end 
of  the  cross  bolt  is.  therefore,  fa.stened  by  a  vertical  pin  to 
lugs  cast  on  the  bumper  casting  of  the  back  engine,  while  the 
center  connection  is  made  to  a  similar  lug  and  pin  on  the 
front  engine  bumper. 

The  weight  of  the  boiler  on  the  front, engine  is  carried  on 
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Forward    Boiler    Bearing    and    Centering    Device;    Canadian    Pacific    Mallet    Locomotive. 


exhaust  pipe  system,  as  against  five  packed  joints  on  the 
usual  design  of  Mallets.  ^ 

:  Frames. — The  main  frames  are  of  cast  steel  4^  in.  wide, 
without  splices,  and  the  cylinders  are  bolted  to  slabbed  ex- 
tensions which  are  3  in.  wide  by  15  in.  deep.  The  front  set 
of  frames  are  thoroughly  cross-braced  by  the  front  bumper, 
main  boiler  bearing,  guide  joke  and  the  cylinders,  also  by  a 
filler  underneath  the  cylinders,  utilized  as  a  connection  be- 
tween the  front  and  back  engines,  the  arrangement  of  which 
will  be  described  later.     The  back  set  of  frames  are  braced 


a  single  support,  located  19  in.  ahead  of  the  middle  pair  of 
drivers  and  of  practically  the  same  design  as  used  on  the 
experimental  engine.*  The  top  casting,  bolted  to  the  boiler  bar- 
rel, rests  on  the  lower  casting,  bolted  to  the  engine  frame,  and  is 
free  to  move  sideways  across  it  as  the  engine  enters  a  curve.  The 
weight  of  the  boiler  and  attachments,  resting  on  the  front  engine, 
is  45,800  lbs..  14.000  lbs.  of  which  is  carried  by  a  fan-shaped 
roller,  supported  bj'  two  equalizers  carried  on  four  sets  of 
helical   springs,   suspended  by  bolts   from  the   lower  casting. 

*See  American  Engineer  aud  Railroad  Journal.  March,   1910,  page  84. 
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.   '■    The   remainder   of  the   weight,   31.800   lbs.,   is    supported   on 

'  ■'■y  four  friction  surfaces  and  the  total  guiding  power  of  the  front 

'.    engine   is,   therefore,   the   sum   of  the   rolling  and   frictional   re- 

r  !.'.    sistances.     The  total  resistance  may  be  entirely  changed  by 

the  use  of  greater   or  less   inclination   on   the  roller  blocks, 

-.\  which  are  carried  in  pockets  in  the  upper  casting.     The  roller 

pivot  pin   is   guided  in   the  vertical   direction   by   grooves  in 

\^i   the  lower  casting  which  allow  it  to  rise  and  fall  with  the 

"       springs,  but  prevent  its  movement  sideways  no  matter  what 

;;;       the  position   of  the  top   casting  into  which   the   roller  teeth 

'    , ,  mesh,  may  be.     The  roller  path  on  the  upper  casting  consists  of 

^'<'.'f  two  steel  blocks  2S  in.  long  with  a  1  in  6  incline,  extending 

.;      6  in.  on  either  side  of  the  center  and  1   in   14  incline  on  the 

y  remaining  22  in. 

../.       With    this    device    the    total    resistance,    when    the    boiler 

;'•  .  ■    stands  centrally  with  the  frames,  is  about  5.000  lbs.;  2,375 

lbs.    rolling    resistance    from    the    1    in    6    incline    and    2.500   lbs. 

:.     from  the   friction  surfaces.     As  the   boiler  moves   sideways 

through  the  first  2>.'i  in.  the  rolling  resistance  increases,  due 

\    to  the  greater  weight  transferred  to  the  roller  by  the  deflec- 

;    , .  tion  of  the  supporting  springs,  and  the  frictional  resistance 

"decreases.     Any   further  roller  movement   is  on  the   1   in    14 

y,    incline,    tlie    resistance    starting   at    1,750  lbs.    and    increasing 

^  .     slightly  as  the  deflection  of  the  supporting  springs  increases. 

:'    When  straightening  out  after  leaving  a  curve,  the   inclines 

exert  a  force  to  bring  the  boiler  back  to  midposition.     The 

■        object  of  the  steeper  incline  at  the  center  is  to  provide  suf- 

;  V   ficient  resistance  to  prevent  a  side  swing  of  the  boiler  when 

.;":.•   running  fast  on  straight  track.  ,'...••       ■...■■:        \    ;  " 

A        Boiler. — The  boiler  is  of  the  radial  stay  type  to  which,  in  ac- 

,.:.;  cordance  with  experience  gained  from  otlier  boilers  of  simi- 

';  '     lar  type,  a  system  of  cross-stays  has  been  added  above  the 

;;     firebox.      Tliere   are    nine   cross-stays   2   in.   in   diameter   se- 

;  ;■•■     cured   by   pin    connections   to   T   braces   riveted   to   the    roof 

:■'       sheet.     The   stays  cross  the  firebox  at  a  point  about  6  in. 

"J.,    above  the  crown  sheet.     Other  features  of  the  boiler  design 

;■!    are  the  large  radii  on  the  firebox  corners.     The  outside  rows 

of  staybolts  are  placed  at  a  considerable  distance  from  the 


,-■'■( 


edges  of  the  sheets  with  the  object  of  allowing  greater  flexi- 
bility and  preventing  breakage  of  the  end  rows. 

The  ashpan  applied  is  of  a  t3'pe  adopted  after  extensive  ex- 
perience   with    practically    all    forms    of    self-clearing    pans 


i^Mu' 
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End    Elevation    and    Section    of    Firebox;    Canadian    Pacific    Mallet. 

under  all  conditions  of  climate  and  service.  There  are  two 
hoppers  with  inclined  swinging  doors  operated  by  levers  from 
the  side  of  the  engine.     The  doors  are  of  malleable  iron 


^•r 
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Section  of  the   Firebox  on  the  Canadian   Pacific    Simple    Mallet. 
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with  cavities  in  which  steam  may  be  turned  to  thaw  them 
free  in  cold  weather.  Sufficient  air  space  is  provided  by  the 
usual  system  of  openings  under  the  firebox  ring,  protected 
by  deflector  plates,  to  prevent  the  dropping  of  live  coals  or 
sparks.  .  ;  , 

The  general  dimensions,  weight  and  ratios  follow:    ;• 

General  Data. 

*iage    4   ft.   gi/i   in. 

Service    Freight 

i'uel    Bit.    coal 

Tractive   effort    57,500  lbs. 

Weight   in   working   order 262,000  lbs. 

Weight    on    drivers 262,000  lbs. 

Weight  of  engine  and  tender  in   working  order 395,000  lbs. 

Wheel   base,   rigid    10   ft.   4  in. 

Wheel  base,  total    35   ft.   2  in. 

Wheel  base,  engine  and  tender 60  ft.   9J4   in. 

Ratios. 

Weight  on  drivers  -^  tractive  effort .„.«•...:.■..-.,.  4.. '.-..;. i     4.55 

Total    weight    -=-    tractive    effort 4. .^5 

Tractive   effort    X    diam.    drivers    -=-    heating  surface* 884.00 

Total  heating  surface*   -^  grate  area 64.00 

Firebox  heating  surface   -=-  total  heating  surface*,  per  cent 4.90 

Weight  on  drivers  4-  total  heating  surface* 69.50 

Total   weight    -r-    total   heating   surface 69.50 

Volume   both   cylinders,   cu.   ift 19.00 

Total  heating  surface*   -^  vol.  cylinders 198.00 

Grate  area   -;-  vol.  cylinders 3.10 

.  ,      .  -  Cylinders. 

Kind    .....•.«••••••••••••'•■ Simple 

Xumber 4 

Diameter  and  stroke 20  in.  x  26  in. 

Valves.  ;  :•;■  ■v,-.;.- 

Kind ^... i...".;. ;....'...'. ..'...  .Piston 

Diameter    II  in. 

fireatest   travel 654   in. 

Outside    lap    1   in. 

In.side   clearance    1/16  in. 

i^eafi     ...f....a.f... .••.•.■*.................••.. ■■••■A  ■.■■■••«...  /4  in. 

:    "■  '•      '        .  ^    '  ly heels.  ■        ':  ■ 

Driving,   diameter   over   tires 58  in. 

Driving  journals,  main,  diameter  and  length 9J4   x   12  in. 

Driving  journals,   others,   diameter   and  length 9  .x   12  in. 

Boiler. 

Style    Wagon    top 

Working   pressure    200  lbs. 

Firebox,   length   and   width 120   x   70^   in. 

Firebox  plates,  thickness T.,   yi  in.;  15.,  7/16  in.;   S.  &  C,   ^   in. 

Firebox,  water  space S.,  ^'/i   in.;  P.,  5  in.;  B.,  3}^  in. 

Tubes,  number  and  outside  diameter 167 — 2'A   in.;    18 — 2  in. 

Flues,  number  and  outside  diameter 22 — SJ4  in. 

Tubes,   length    20   ft.    ^   in. 

I  leating  surface,   tubes    2,765  sq.  ft. 

Heating  surface,   firebox    18S  sq.   ft. 

'Equivalent  heating  surface   =   2.949  sq.   ft.   -f   <1.5   X,  548  sq.  ft,)   = 
3,771  sq.  ft.  ■'■■.;v--   ■::';'V-;.. :■ /■'■-■"^  "■>'-  .-■;'/ 


Heating  surface,  total 2,949  sq.   ft. 

Superheater    heating   surface 548  sq.   ft. 

Grate    area    .....,-.....-., ..,>...-;^..., ...,»„       59  sq.   ft. 

lender.    ,;.,;■  ■.•/"  ■' 

Tank    .»%..*> Semi   water   bottom 

Frame   :,>....  13  in.  &   10  in.  channels 

Wheels,   diameter    .i. ..>*.... ....36,'4   in. 

Journals,   diameter   and   length .'i... .'. Sj4    x    10  in. 

Water  capacity 5,900  gals. 

Coal  capacity    12   tons 


CENTRAL    OF     NEW    JERSEY    ICE    GAR 


Ice  must  be  carried  in  well  insulated  cars  that  are  securely 
braced  to  withstand  the  impacts  due  to  the  shifting  of  the  load. 
A  load  of  ice  is  more  liable  to  shift  than  almost  any  other  com- 
modity and  the  car  must  have  a  strong  end  construction.  The 
floor  must  be  made  water  proof  to  prevent  water  from  leaking 
through  and  rusting  or  rotting  the  underframe.  Two  hundred 
and  fifty  cars  in  which  these  requirements  have  been  carefully 
considered  have  recently  been  delivered  to  the  Central  Railroad 
of  New  Jersey  by  the  Standard  Steel  Car  Company,  Pittsburgh, 
Pa.  They  were  designed  jointly  by  the  engineers  of  the  railway 
company  and  the  builders. 

The  car  is  38  ft.  4  in.  long  over  the  striking  plates  and  has  a 
capacity  of  80,000  lbs.  The  inside  is  36  ft.  long  x  8^  ft.  wide  x 
8  ft.  high,  providing  a  space  for  about  140.000  lbs.  of  ice,  but  it 
is  impractical  to  load  such  a  car  to  its  full  cubical  capacity  and 
only  about  80,000  lbs.  can  be  loaded  conveniently.  The  construc- 
tion of  the  body  of  the  car  is  clearly  shown  in  the  accompanying 
drawings.  There  are  two  belt  rails,  3  in.  x  4  in.,  extending  along 
the  sides  of  the  car  and  two  4  in.  x  4  in.  rails  at  the  ends  of  the 
car.  The  end  corner  posts  and  the  two  intermediate  end  posts 
are  4  in.  I-beams,  with  fillers  of  yellow  pine.  The  intermediate 
posts  and  braces  along  the  sides  of  the  car  are  3  in.  x  5  in.  yellow 
pine,  while  the  door  posts  are  of  white  oak.  _  .  ^;  -"  .     ;;■•■. 

The  details  of  the  side  door,  which  is  provided  witfi  the  Unoit 
car  seal,  are  clearly  shown.  It  has  three  layers  of  hair  felt  and 
two  air  spaces,  one  ^  in.  and  the  other  2  1/16  in.  thick  for  insula- 
tion. The  sides  and  ends  of  the  car  have  yellow  pine  lining 
grooved  and  tongued;  it  is  IJ4  in.  thick  at  the  sides  and  1^  in. 
thick  at  the  ends.     One  layer  of  hair  insulation  is  placed  on  both 

sides  of  the  air  space  which  is  3  in.  wide  at  the  sides  and  4J4  in." 
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Ice  Car  of  80,000  lbs.  Capacity;  Central  Railroad  of  New  Jersey. 
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The  roinaiii'Kr  '>i  tlir  woii^ln.  .M.S(HI  1I>^..  i-  -.ii|>i>iiiti<l  on 
four  irictioji  siin'acoN  and  tlic  l"tal  .i;iii<lini;  jn^wir  "l  tlu'  Irniii 
fiiyinv  i.-.  tlioroi'i'rc.  tlu-  sum  i>\  tlu-  rolling  and  triitiimal  rv- 
sistancos.  'Jlic  ti'tal  rt'sistanri'  nia\  In-  intiril\  ohani^iil  l>y 
tht'usc  f'l  greater  nr  less  iiudinati'Mi  "ii  the  ridUr  Mmk^. 
\vhii-li   are   ("irried   in    jxiekets   in   llu-   iipiH-r  ea-tinu.      i'lu-   rMlKr 

.  j)i\>>t  piti  i»  yniiled,  in  tlu-  \ivtival  direitiiin  1)\  urn.ivts  in 
tlu-  !■ 'VVi  r  I  a^t  ill;;  wliirli  all'iu  it  to  list-  and  fall  with  iho 
>I>rini4>.  l>it!  I'reveni  iis  niuvenunt  -iiie\\a\<  no  matter  w  liat 
the  i>o>itioii  o;'  \[;y-  top  ea>tinL;  into  \\lii>-!i  tlu-  lolKr  teeth 
nu-»li.  nia>  h^\  llu-  rolU-r  path  on  tlu-  uiiin-i'  e-a^tniy  oonsi-ts  oi 
two  steel  liloi'ks  JS  iti.   Ioiil:    with   a    1    in   <>  incline,   extendiii-jr 

, 'i  itt.  oil  t-itlu-r  r-ide  oi'  tlu-  (U-nti-f  and  1  in  14  incline  ■•n  the 
reniaiiiin:^  22  in. 

With  ihi-i  de\iee  llu-  total  ri -i-tanei-.  when  the  ludlei" 
■>taiuU  i-ein rally  witli  the  iranu--.  i^  ahoui  .^.(KlO  Ih-  ;  _'..<75 
lh».  roltiixt:  resi^tanee  iroin  the  1  in  '>  iiuliiu-  and  _'.,^(Nt  Ihs. 
iToni  the  frii'tioii  vuri'aee-  A-  the  hoiU-r  nio\rs  -ideways 
lliToit^ih   the   :;rsi  .v.>  in.   the   rollin-^    re~i~ian>-<-   inrr(-a~e-.    dnr 

.!.>' the  greater  \VeiL:ht  traii>terred  to  tlu-  rolK  r  l>y  tlu-  dedec- 
ti-t'ti  ■(•!'  tlu-   «npporliim'  si)rin!.;s.  and    the    t'riitional    re^i-lance 

■  .•iA-e.reasi->.  An\  iiirtlier  rolK-r  nio\rnu-nt  i-  on  the  1  in  14 
iiieliiie,  tiu-  re»i-taiiv"e  -lartinL;  at  1.7.^0  ll«-.  and  in>r»-a-iiicr 
Nliiilitly  a«  the  dellei'tioii   ot  ilu-   -n|iporiiim  -111111'.^^  iiu-n-a»es. 

i.\\  hVM  >iraii;hleninL;  otit  alter  hav  inu  a  viir\e.  tlu-  iniline> 
<  Xi-r!  a  ;"orei-  I'l  liriii--:  tlu-  hoiler  hack  to  miilp.  •-it  ion.  llu: 
iihu-et  of  the.  steejier  iiulini-  at  tlu-  ct  liter  is  to  pro\  ide  »ni- 
tivient  ri'«istaiiv"i'-io  jirevent  a  -ide  -wiiil;  "1  the  hoihr  \\lu-n 
riinuji»>:   ia<t   on   -ti-;iiL;lu    track. 

A' '/Vr. -Tiu-  l.oih-r   is  ..I    the   r;idial   -ta\    l\|ie  to   \vhich.   in   ac- 

■  Oor<lance  with  e\]K-rienee  gained  I'roni  .itlur  hoiK  t-  oi"  -iini- 
lar  T  \  t'e.  a  -iv  >tein  of  erttss-stays  ha>  Ihcii  addi-d  alio\i-  the 
Iireltos  There  ari-  nine',  cross-stav  -  2  in.  in  diameter  -e- 
cured  h>'  piH  coMiu.'ctiuns  to  T  braces  riveteil  to  the  roof 
sheet..  ■  The  .sTay>  or»"tss  the  lirebox  at  a  point  ahotit  <>  in 
above  the  cruwn  -heet.  (  )tlu-r  feature^  of  the  hiiiUr  de-iun 
are  the  larye  radii  on  the  lirel.K>x  ciinur>.  Tlu-  laitsidt-  rows 
oi   -lay  bolt  s  are  id;i.ee<!  at   a  cijusiderable   di>taitce    from    the 


e<l,L;es  of  the  sheets  with   the  obiict   oi  allow  mc  .i:ri.iter  lle\i- 
bilit\    and  preveiitiiiii  breaka.m-  of  the  eiul  rows. 

I  he  a->hl>an  appliid  is  of  a  l\l>«.-  adojited  afti-r  l^t^Tl-i\e  t-x- 
perieiue     with     practically     all     ionn<     oi     -ell-cbarniL;     paits 


Bac^  To  be  Sheet : 
SZMcles  cfr''fed<3i, 

fes  ryarl-ed  "S  a-:' ed 2" 

J 

End    Elevation    and    Section    of    Firebox:    Cnnndian    Pacific    IVIallet. 

ninUr  all  onulitioiis  of  climaii-  and  -ervict.  I'hert.  are  two 
hoj(|)i-rs  with  inclined  swin;-;in,L;  door-  .iperated  by  k-\  i  rs  from 
the    side    of    the    engine.       llu-    do.  .r-    are    of    malleable    iron 
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Section    of   tlie    Firebox    on    the    Canadian    Pacific    Simple     MaMet. 
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.\itli  caviticN  in  u  Iiioli  >tr;mi  iii;iy  I)c'  ninud  t<>  tliaw  tluni 
■rvv  in  »"<il(l  vvtallui.  SntVuicnt  air  spact-  is  provided  l>_v  tlu- 
.i«)ial  systi-in  <>f  ii|)riiin.u^  iindt-r  tlu-  lirrlxix  rinij:.  protccti'd 
\iy  iltllfitiT  iilatr-.  I"  ]>rc\ciit  tlir  drojijiiny  ,,i  ]\w  C(ial>.  ur 
•,park>i. 
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GKNTRAI      OF     NFW    .IFRSFY     ICi:     CAR 


Ice  imist  1)C  carried  in  well  insulated  cars  that  arc  securely 
liraceil  to  witli-taiid  the  iuiiiacK  <1tic  to  the  shiftitii;  of  the  load. 
.\  load  of  ice  is. more  liaMc  to  -liitt  than  alino-t  any other  com- 
inotlity  and  the  car  tuurt  have  a  strong  ciul  coii-truction.  'ihe 
iVoor  must  l>c  made  water  xirooi  to  prevent  water  from  leaking 
through  and  nisting  or  rottinii;  the  tindertVanie.  Two  hundred 
and  iilty  c;ir-  iti  uliicii  ilic-c  iVJiuirctnents  lia\e  lieen  carefully 
coiisidcircl  li;i\c  recently  liccn  di.liven.nl  to  tile  Central  Railroad 
<(f  .\'ew  Jersey  Ity  the  .Standard  Steel  i  ar  t'oinpany.  I'ittshurKh, 
I'a.  Tiiey  Were  <ie>igned  jointly  hy  the  cn)4nHirs  of  the  niilway 
company  and  tlie  Imilder-. 

The  car  is  3X  ft.  4  in.  long  oyer  live  >trikin,ti;  plate-  and  has  a 
capacity  of  SO.OtX)  11>-.  1  ho  in-ide  is  36  ft  loni;  .x  SVi  ft.  wide  x 
8  ft.  high,  i^roviding  a  -jiace  i-i  ah'Ut  14<>.0(JO  Ihs.  of  ice.  hut  it 
is  iiupractical  to  loa<l  -tich  a  car  to  its  full  cubical  capacity  and 
only  about  80.000  lbs.  van  Ijc  loaded  conveniently.  The  construc- 
tion of  the  biKly  of  the  car  is  clearly  shown  in  the  accotnjianj'ing 
drawings.  There  are  two  belt  rails.  3  in.  x  4  in.,  extending  along 
the  sides  of  tiic  car  aiid  two  4  in.  x  4  in.  rail<  at  the  ends  of  the 
car.  The  end  corner  posts  and  the  two  intermediate  cn<l  posts 
are  4  hi.  I-beams,  with  lillcrs  of  yellow  pine.  The  intermediate 
posts  and  braces  along  the  sides  of  the  car  are  3  in.  x  5  in.  yellow 
pine,  while  the  door  posts  are  of  white  oak. 

The  details  of  the  side  door,  which  is  provided  with  the  Unoit 
car  seal,  are  clearly  shown.  It  has  three  layers  of  hair  felt  and 
two  air  spaces,  one  Jis  i".  and  the  other  2  1/16  in.  thick  for  insula- 
tion. 1  he  side?  and  ends  of  the  car  have  yellow  pine  lining 
grooved  and  tongue<!;  it  i.s  1'4  in.  thick  at  the  sides  and  1}4  in. 
thick  at  the  ends,  One  layer  of  hair  insulation  is  placed  on  both 
sides  of  tlie  air  space  which  is  3  in.  wide  at  the  sides  and  4'4  in. 
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Ice  Car  of  80.000  lbs.  Capacity:  Central  Railroad  of  New  Jersey. 
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wide  at  the  ends.  The  roof  consists  of  two  layers  of  yellow  pine 
boards  13/16  in.  thick;  there  is  also  a  ceiling  of  13/16  in.  lining 
boards  which  is  covered  by  a  layer  of  hair  insulation  fastened  to 
the  underside  of  the  carlines.     'Ca  \  ..::■■. '-"'■''■'■'.  'i  :  C  v 

One  half  of  the  cars  are  provided  with  the  Hutchins  improved 
plastic  roofing  while  the  other  half  has  the  Lehon  Company's 
roof.  This  special  roofing  is  placed  between  the  two  layers  of  boards. 
;;-r  The  junction  of  the  floor  with  the  sides  and  ends  of  the  car  is 
water-proofed  by  a  zinc  angle,  0.4  in.  thick.  The  flooring  of 
yellow  pine  is  ship  lapped  and  is  2^  in.  thick.  On  the  under- 
side of  the  floor  a  three-ply  water-proofing  paper  is  placed  over 
the  stringers  and  center  sills  to  protect  the  underframe  from 
any  moisture  that  may  permeate  through  the  floor.  Four  air 
seal  drip  cups  of  a  special  design  shown  in  one  of  the  illustrations 
are  used  to  drain  the  car.     :■;  •  •"•  r^"    *  '   'i^  '  .  :•  ^•'"  ■   r  >  i'.-^'  .    '■ 

The  center  sills  are  I-beams  24  in.  deep  at  the  center  and  taper- 
ing to  13  7/16  in.  at  the  ends.  Two  needle  beams  extend  across 
the  car  4  ft.  5  in.  each  side  of  the  center,  while  three  6-in.  channels 
serve  as  cross-bearers.  The  end  sills  are  12-in.  channels  with 
their  flanges  turned  inward.  The  side  sills  are  also  made  of  12- 
in.  channels  with  the  flanges  turned  inward  and  with  a  4  in. 
wooden  sill  on  the  outside  supported  on  angle  irons.  \  ^ 

The  striking  plate  is  of  special  construction,  being  designed  by 
G.  W.  Rink,  mechanical  engineer  on  the  Central  Railroad  of  New 
Jersey.     Its  special  feature  is  the  coupler  carrier,  which  is  so 


designed  that  when  one  surface  is  worn  by  the  coupler  yoke  it 
can  be  inverted  or  renewed,  providing  a  new  surface  for  wear 
and  prolonging  the  life  of  the  plate. 


* 
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Drip  Cup  Support. 


Drip  Cup. 


Drip   Cup  for    Ice   Car. 


Four  different  kinds  of  draft  rigging  have  been  applied  as 
follows :  The  Farlow-Westinghouse  on  50  cars ;  the  Farlow- 
Gould  on  50;  the  Farlow-Session  on  50  and  the  Miner  friction, 
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Plan   and   Elevations  of  an  80,000   lb.   Capacity   Ice  Car;   Central    Railroad  of  New  Jersey. 


July,  1912. 
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Side    Door    for    Ice    Car 
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class  A -7,  on  100  cars,  the  idea  being  to  test  out  these  different 
types  of  draft  gear  in  this  particular  service.  The  trucks  are  of 
the  cast  steel  side  frame  type  made  by  the  American  Steel  Foun- 
dries and  the  truck  bolsters  are  also  made  of  cast  steel.  The 
truck  frames  are  provided  with  removable  wearing  plates  at  the 
opening  for  the  bolster.    The  wheels  are  33  in.  in  diameter  and 
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iStriking  Plate  for  Ice  Car  with  Special  Design  of  Coupler. 


weigh  675  lbs.  The  underframe  and  the  trucks  are  designed  for 
88,000  lbs.  capacity  each,  in  addition  to  the  light  weight  of  the 
car  body.  This  provides  a  leeway  of  8,000  lbs.  on  the  rated 
capacity  of  the  car. 


EFFICIENCY    OF  RAILWAY   EMPLOYEES 


Partial  Plan  and  Sections  of  Steei  Underframe  for  ice  Car. 


W.  W.  I'inley,  president  of  the  Southern  Railway,  presented  a 
paper  on  "The  Interest  of  Railway  Employees  in  Greater 
Efficiency  of  Operation"'  before  the  Richmond  Railroa<l  Club, 
April  4,  1912,  in  which  he  brought  home  the  part  wliich  each 
individual  employee  pla>s  in  the  development  and  earnings  of  a 

'railway.  He  used  the  term  "efficiency  of  operation"  in  its  broad 
sense,  including  all  branches  of  railway  work  and  not  restricting 
it  to  what  is  commonly  known  as  the  operating  dejiartment.    The 

'following  is  taken  from  the  paper  :v"I^V,-'-'.v,V  ;''.\'.  i:  ■ '.  v 
"The  formulation  of  plans  for  obtaining  greater  efficiency  of 
operation  is  the  duty  of  those  of  us  who  are  charged  with  railway 
management,  but  each  of  us  can  contribute  to  the  success  of  such 
plans  by  making  his  individual  service  efficient.  All  that  is  nec- 
essary is  that  the  individual  employee  shall  know  his  duty  and 
do  it  to  the  best  of  his  ability.  He  should  not  only  endeavor  to 
perform  his  specific  duties  as  effectively  as  possible,  but  he  should 
seek  at  all  times  to  co-operate  intelligently  and  helpfully  with  all 
other  employees  in  his  own  department  and  in  other  departments. 
I  do  not  mean  by  this  that  he  should  seek  to  thrust  his  aid  on 
others.  If  he  does  he  will  probably  make  a  nuisance  of  himself, 
and  if  he  spends  his  time  attending  to  the  business  of  others  he 
is  in  danger  of  neglecting  his  own  duties.  There  are.  however, 
many  opportunities  for  helpful  co-operation  and  effective  team- 
work. ,  >  -t. 
"The  highest  efficiency  of  management  consists  in  securing 
safety  and  efficiency  of  service  by  so  conducting  operations  that 

•  expenditures   will   bear   a   fair   and   reasonable   relation   to   the 
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revenues  of  the  company.  Therefore,  in  the  maintenance  of  the 
property  and  in  conducting  its  operations  otherwise,  the  factor 
of  consistent  economy  should  he  ever  in  mind.  The  intelligent 
ordering  and  use  of  materials  in  roadway  maintenance;  the 
eflfcctive  use  of  materials  in  shoj)  and  other  operations;  careful 
watch  on  storehouse  supplies;  close  attention  to  fuel  consump- 
tion; close  check  on  and  the  proper  use  of  stationery  and  other 
statitm  supplies— these  are  only  some  of  the  things  tending  to 
greater  efficiency. 

"A  phase  of  the  general  ])rol)lem  of  greater  efficiency  with 
which  the  employees  of  the  operating  department  are  chiefly 
concerned  and  falling  within  the  category  of  personal  injuries— 
nvliich  places  so  heavy  a  burden  on  the  railways  of  today— is  the 
■prevention  of  accidents.  Some  railway  accidents  are  unavoid- 
able by  any  human  means.  Others  are  due  to  the  carelessness 
or  recklessness  of  passengers,  trespassers,  or  others  not  in  the 
.employ  of  the  companies,  and  their  prevention  is  often  beyond 
the  power  of  the  employees.  Still  there  are  other  accidents 
that  are  dearly  preventable. 

•■..\  recent  writer  on  this  subject  has  said  that  'every  prevent- 


ASH    PAN    FOR    NARROW    FIREBOX 


BY  P.  F.  SMITH, 

Mechanical  Engineer;  Chicago,  St.  Paul,  Minneapolis  &  Omaha;  St.   Paul,   Minn. 

The  three-hopper  ash  pan  shown  in  the  accompanying  illustra- 
tion was  designed  to  comply  with  the  federal  law,  and  has  per- 
f(jrmed  excellent  service  on  eight-wheel  engines,  and  may  be 
used  on  any  type  of  engine  with  a  narrow  firebox  and  deep 
water  legs.  The  castings  are  so  designed  that  they  may  be 
used  on  all  engines  of  this  type,  as  the  different  lengths  of 
grates  are  taken  care  of  by  the  slope  of  the  ends  of  the  ash  pans. 
The  arrangement  consists  of  three  slides  connected  to  each  other 
by  links  of  2  in.  x  J^  in.  iron.  They  operate  on  cast  iron  guides, 
cored  out  for  steam  heat,  to  keep  the  slides  from  freezing  in 
cold  weather,  but  in  the  experience  of  the  past  three  years  steam 
heat  has  not  been  found  necessary.  The  slides  themselves  are 
made  of  ^  in.  cast  iron,  and  are  machined  on  the  ends  where 
they  slide  in  the  guides.  ■..•■'.■■";•>  .J^rr   ■''"'':■''■'■_  i ' .:, 

Between  the  slides  are  the  castings,  so  designed  as  to  deflect 
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able  accident  is  due  to  some  failure  or  insufficiencx-  of  material, 
method,  or  man.'  Materials  and  methods  are  largely  in  the 
control  of  the  management,  but  shortcomings  of  the  human 
element  can  be  corrected  only  by  the  men  themselves,  and  back 
of  failures  which,  on  their  surface,  may  seem  to  be  attributable 
to  materials  or  methods,  there  may  be  faults  of  men.  This  is 
manifestly  the  case  where  an  accident  results  from  a  defect  in 
material  which  it  was  the  duty  of  some  one  to  detect  and  report, 
and  we  all  know  that  the  effectiveness  of  methods  is  largely 
<lependent  upon  the  attitude  toward  them  of  the  men  by  whom 
they  must  be  carried  out. 

: 'jl'The  absolute  elimination  of  preventable  accidents  should  be 
an  end  for  which  railway  managers  and  employees  should  strive 
for  two  reasons ;  lirst,  because  it  is  our  primary  duty  to  the 
public  to  safeguard  the  lives  and  property  entrusted  to  us  for 
carriage;  and,  second,  because  of  the  large  hole  which  payments 
on  account  of  personal  injuries  and  loss  and  damage  make  in 
the  fund  in  which,  as  we  have  seen,  owners  and  employees  are 
alike  interested."  ':fV    ; •  •  :•  '•  ^T  '.\:': '  '. ■' /• 


the  ashes  on  to  the  slides.  All  the  parts  used  in  the  pan  are 
drilled  by  means  of  jigs,  and  without  considering  the  tirst  cost 
of  the  patterns  one  of  these  pans  can  be  made  for  $20.  The 
cost  of  maintenance  is  not  greater  than  the  old  style  pans,  and 
the  only  breakage  that  has  occurred  on  150  engines  that  have 
been  eijuipped  with  them  has  been  due  to  obstructions  between 
the  rails.  When  these  pans  were  lirst  tried  out  a  perforated 
plate  was  used  for  the  ends,  but  it  was  found  that  this  became 
blocked  up  by  frost  and  snow  in  cold  weather,  and  for  this 
reason  the  ends  were  replaced  with  tank  steel  shields,  which  are 
used  both  in  summer  and  winter. 


Economy. — It  was  recently  suggested  by  an  officer  of  the 
Rock  Island  Lines  that  the  length  of  the  ordinarv'  pin  used  in 
pinning  papers  together  could  be  shortened  1/16  in.  On  the 
face  of  it  this  seems  to  be  a  very  small  matter,  but  it  was  found 
that  921,000  pins  could  be  saved  per  year,  which  would  save 
the  company  $81.  This  is  along  the  line  of  the  campaign  on 
this  road  for  each  employee  to  save  a  nickel  a  diTi:^.'^-''- ,i.':^-i'->'/^.  i 


Xn   Ideal   Boiler  Tube   Department 

^^j.^,:r:'.y^-,:_   Arrangement  of  Modern  Equipment  to  Handle  450  Tubes  a  Day,  at  a  La-  \   J     ;>^  ; 
:  :'    \  y:     bor  Cost  Not  to  Exceed  Three  Cents  Per  Tube,  from  Engine  to    Engine.    ^  •  ,v  ' \  - 

\:;' v/lV:^vf^:7..;j:^;;■■:^;. '/.:■   ^^•■■V'-\^:;  ■:;:;■•     by  l.  r.  pomeroy.  -/^:M::-:y.:-r     .    ./^;">-;'%:":vv'..V^'^^''o  ■■"."•. 


An  extensive  investigation  of  the  methods  employed  in  the  re- 
Ijairing  of  locomotive  boiler  tubes  by  the  various  railway  shops 
reveals  the  fact  that  in  many  cases  the  same  attention  has  not 
been  given  to  standardizing  the  tube  repair  operations  that  has 
been  devoted  to  providing  modern  tools  and  efficient  organization 
for  machine  shop  operations. .,       r-..  , 

In  shops  where  but  ten  to  fifteen  locomotives  per  month  are 
given  heavy  repairs,  the  numljer  of  tubes  required  to  be  handled 
daily  is  so  small  that  the  ordinary  box  flue-rattler,  more  or  less 
antique  in  pattern,  is  sufficient  to  keep  up  with  the  demand,  but 
it  is  by  no  means  efficient  and  gives  a  high  labor  cost  per  tube 
cleaned.     When  the  shop  is  of  a  size  that  requires  the  handling 

Furnace. 


of  400  or  more  tubes  a  day,  the  question  of  giving  the  tube  de- 
partment adequate  consideration  is  of  decided  importance.  This 
number  of  tubes  is  beyond  the  capacity  of  the  home-made  box- 
rattlers  or  cleaners  under  average  water  conditions. 

It  is  quite  a  surprise  to  find,  even  in  the  larger  shops,  how 
little  effort  has  been  made  towards  providing  the  best  apparatus 
suited  to  the  purposes  and  arranging  the  sequence  of  operations 
so  as  to  reduce  the  cost  for  each  tube  to  an  economical,  or  ra- 
tional figure.  Data  on  costs  show  that  the  extreme  usually 
varies  from  five  to  eight  cents  per  tube,  from  the  engine  in  the 
erecting  shop,  through  the  tube  department  and  back  to  the 
engine.     \\'ith  modern  apparatus  and  some  attention  given  to  the 


*> 


Fig.  1 — General  Ari-angement  of  a  Boiler  Tube  Repair  Department  Designed  to  Give  a  Labor  Cost  of  Not  to  Exceed  Three  Cents  a  Tube. 
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arrangement  of  the  tools,  these  costs  need  not  run  over  three 
cents  a  tube  where  400  to  500  tubes  are  handled  daily.  In  fact, 
one  reputable  concern  manufacturing  well  known  appliances  for 
this  work  does  not  hesitate  to  guarantee  this  figure  with  the 
proper  tools  and  arrangement. 

The  following  study  is  intended  to  outline  a  flue  department, 
where  these  results  may  be  easily  obtained.  This  arrangement 
is  only  typical,  and  can  be  modified  to  suit  other  conditions  if  the 
apparatus  and  sequence  of  the  operations  is  practically  preserved. 

The  general  arrangement  of  the  apparatus  and  the  track  con- 
nections is  shown  in  Fig.  1.  This  is  based  on  the  prevailing  type 
of  shop,  where  the  erecting  shop  and  boiler  department  are  under 
the  same  roof  and  where  the  machine  shop  is  placed  alongside 
the  erecting  shop.  This  plan  is  suited  to  either  a  transverse  or 
longitudinal  track  arrangement  in  the  erecting  shop.  The  figures, 
/.  2  and  J,  on  Fig.  1,  show  the  stations  of  the  workmen  perform- 
■  ing  the  consecutive  operations.  The  letters  designate  the  ma- 
chines as  follows:  '     '^ov  ■:.;.•>'''.•;..•    :  '  C  • ' '  ^  ^ 

A. — Wel<liiig  furnace,   preferably  of  the   oil   type. 

B. — Hot-saw  and  expander  provided  with  safe-end  magazine,  wlicre  the 
safe-ends  are  automatically  delivered. 

C. — Improved  welder.  Made  adjustable  to  hamlle  tubes  from  I'j  in. 
to  6J<2    in.   in   diameter. 

D. — Tube   swedger.  ..•■....         -.  < 

E. — Second  oil   furnace.  "''•■..    •    ' '  -  ■:■  - 

F. — Hot-saw   and   expander. 

G. — Tulx;  tester.  (\  large  number  of  roads  arc  doing  away  with  the 
testing  of  tubes  as  they  have  found  that  the  weld,  made  by  means  of 
the  modern  roller  type  machine  is  so  uniformly  satisfactory  that  it  is  safe 
to  omit  the  test,  although  it  has  been  found  that  where  the  welding  has 
been  done  by  pneumatic  hammers  the  percentage  of  poor  welds  is  so  large 
as  to  make  the  use  of  a  flue  tester  necessary.) 

H. — Rack   for  storage   of  safe-ends. 


handled  per  day  is  so  small,  it  may  be  advisable,  or  economical,  to  use  one 
machine  in  the  manner  described,  rather  than  to  have  a  separate  machine 
for  swedging.  It  is,  however,  obvious  that  should  the  number  of  tube* 
to  be  handled  warrant  a  second  machine,  the  operations  would  be  accel- 
erated, especially  as  one  heat  could  be  obviated.) 

The  method  of  procedure  is  as   follows :     As  the  tubes  are 
withdrawn  from  the  boiler,  in  the  erecting  shop,  they  are  placed 
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Fig.  3 — Ryerson  Overhead  Type  Flue  Cleaner. 

on  a  flue  carrier  or  car,  Fig.  5,  conveniently  located  at  the  front 
end  of  the  locomotive,  as  represented  in  Fig.  2.  When  the 
carrier  is  loaded  it  is  picked  up  by  the  crane,  carried  to  the 
boiler  shop,  and  set  down  on  the  cross  service  track,  which  is 
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Fig.   2 — Removing   Tubes  from  the   Boiler  and    Loading   on   the   Flue  Car   In   the    Erecting   Shop. 


I. — Safe-end  machine   for  cutting  and  scarfing  tubes. 

J. — Furnace    for   heating   superheater    flues. 

K. — Cut-off  saw  and  expander  for  superheater  flues.  ■,:'■■':■'■>•:'. . 

L. — Welder  and  swedger,  designed  for  flues  from  2  5n.  to  6J4  in.  in 
diameter.  (This  machine  should  be  adapted  for  welding  the  4J^  in.  safe- 
ends  on  the  small  en<l  or  full  size  5;^  in.  on  the  opposite  end  of  the  super- 
heater flue.  .\fter  the  required  amount  of  flues  arc  safe-ended  and 
welded,  the  adjustment  can  be  changed  to  perform  the  operation  of  swedg- 
■ing  and  the  flues  again  jiut  through  the  machine  and  swcdged.  This 
involves    another    heat,    but    as    the    number    of    superheater    flues    to    be 


usually  located  between  the  erecting  and  the  boiler  shops.  Such 
a  service  track  at  this  point  is  quite  common  to  both  the  longi- 
tudinal and  transverse  types  of  shop.  The  tube  car  is  pushed' 
along  this  track,  in  the  direction  of  the  arrows,  to  the  track  ort-i 
which  the  tube  cleaner  (Fig.  3)  is  located  and  then  in  the 
cleaner.  The  tubes,  comprising  a  complete  set,  are  first  lifted' 
from  the  car  by  the  suspending  chains  as  shown  in  Fig.  4.  The 
car  is  pushed  clear  of  the  machine  and  the  tubes  arc  lowered'. 
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in  the  pit  and  cleaned.  The  same  chains  that  raise  and  lower 
;he  tubes  in  the  pit  perform  the  rolling  action  for  cleaning. 

After  being  cleaned,  the  tubes  are  raised  from  the  pit,  the  tube 
car  is  pushed  under  them  and  they  are  lowered  on  it.  The  car 
is  then  pushed  in  the  direction  indicated  l)y  the  arrows  to  the 
station  marked  "Cleaned  tulies." 

Man  No.  1  takes  a  tube  from  the  pile  on  the  car.  and  without 
turning  inserts  the  tirebox  end  in  the  furnace  A.  When  he.Hted 
the  scored  or  damaged  end  is  cut  off  by  tlie  saw  of  machine  B. 
The  tube  is  then  placed  in  the  clamps  and  on  the  mandrel  along- 
side the  saw  on  this  machine  where  it  is  expanded  and  placed 
on  a  safe-end.  The  machine  is  provided  with  a  magazine  from 
which  the  safe-ends  are  automatically  fed  down  in  place  at  the 
side  of  the  expander.  The  work  so  far  has  required  but  one  heat. 
The  tube,  with  safe-end  attached,  is  tlicn  returned  by  the  same 
man  to  the  furnace  A   for  a  welding  heat.     When  heated,  man 


Fig.  4 — Removing   or   Loading   Flues  at  the  Cleaner. 

No.  2  takes  it  from  the  furnace  and  welds  it  on  the  welder  C, 
after  which,  with  the  same  heat,  he  swedges  the  end  on  machine 
D  to  accommodate  the  copper  ferule.  It  is  then  delivered  to  the 
rack  marked  "Welded  tubes."  V  ■•  :.•  ^•:-^ 

Man  No.  3  takes  the  tube  from  the  welded  pile  and  heats  the 
smokebox  end  in  furnace  E.  It  will  be  noted  that  he  does 
not  have  to  turn  the  tul)e  end  for  end.  After  heating,  it  is  cut 
to  length  and  the  end  is  expanded  on  the  machine  F;  when 
finished  it  is  placed  on  the  pile  marked  "finished  tubes.'  This 
pile,  or  rack,  is  on  a  flue  car.  and  when  the  set  is  complete,  the 
car  is  pushed  back,  either  to  the  erecting  shop  or  to  the  storage 

track.  y- -''''..■■■■:' ■':'^'\  -J'y-'  ■ .  .^  ^'■'^v^■■ 

In  tilis  layout,  two  thoughts  have  been  kept  in  mind.  First,  to 
keep  clear  of  the  through  track  in  the  heavy  machine-tool  bay, 
which   it  is   very   desirable  to  keep   free  and   clear   from    end   to 


end  of  the  shop ;   and   second,   the  tube   manipulations   are   not    ■ 
dependant  upon  the  crane  service  in  the  heavy  machine-tool  bay,    :'. 
and  therefore  are  not  affected  by  any  delays  incident  to  tlie  crane  , 
l>eing  in   use   when    it   may   be   greatly   desired   for   lifting   and  >■ 
handling    tubes.      Vet    it    is    possible    to    use    this    crane    as    an   ;■ 


auxiliary,   when   e.xpedient 
to  do  so.     It  will  be  noted  v 
that    the    storage    track   is   ■ 
located   in   the   heavy  ma- 
chine-tool  bay   parallel   to  . 
the  main  or  track  service,  •, 
so  that  in  the  case  of  the  ' 
desirability   ni  tiering   the  \ 
flue     cars,     to     economize', 
space,  as  shown  in  Fig.  6, 
the   crane  can   be  utilized,    ' 
but  it  is  obvious  that  de-  . 
l)endance     on     the     crane 
for  the  simple  purpose  of  storage  manipulation  will  not  entail 
any    delay    in    the    tube    operations.       \    :  * '.ii^'A; ';;  .-T    i  h^-    ^^'? -v- 
The  overhead  type  ©f  flue  cleaner  mentioned  above  is  shown.-, 
in  iMg.  3.     The  capacity  of  this  machine  is  500  2-in.  tul>es  up  to  ' 
24  ft.   long.     This  machine   raises  and   lowers  the  tubes  in  the  •■ 


Fig.  5 — Details  of  a  Flue  Car  Arranged 
for    Tiering;    Canadian    Pacific. 


Fig.  6 — IVIetliod  of  Tiering   Flue  Cars  on  Storage  Tracks,  Each  Car 
Holds   One   Complete   Set   of   Tubes.. 

pit  by  its  own  power  and  may  be  loaded  and  started  in  less  than 
eight  minutes  and  unloaded  in  the  same  length  of  time.  It  will 
clean  500  tubes  in  the  same  time  that  the  ordinary  tube  rattler 
or  tumbler-barrel  will  take  to  clean  one  load  of  approximately 
120  tubes  and  with  much  less  consumption  of  power.     It  consists 


3?S 


AMI-.RICW    i:\(.i.\i:i-.R. 


\'(ii.  .^..  X. 


arranuriiunt  >•{  tlu-  tn. iN.  tluM-  i-i'st>  lurd  ii- .t  run  mmt  iIhii' 
C<.nt>  ;i  ml'i'  wIkti'  -I(K)  lu  5(K>  tuhcs  arc  liaiidloil  <laily.  In  fact, 
<»iu'  ri-piilalilo  C'liu-iTii  mamit.utiiiiiiu  uitl  kiinun  apiilianci'.s  l<>r 
tlii>  w^.rk  ili'v*  iK't  lir-itatf  to  .uttaraiiti^-  tliis  liiiurc  uitli  tlu- 
lti«>l)i.r  t•l<.>l^  and  arraiiticimnt. 

i  111-  l'i>lliiuiny  -tiidy  i-  iiniti<K-d  \i>  .mtliiu-  a  lliu-  diiiartinnil. 
\\  luiH-  itu-^i-  r<>ult^  t)ia\  Ik-  (-a-il\  ulitaiiu-d.  This  arrani^i-MU-iit 
is  Miily  t.\i>ii'al.  and  can  In-  inc'ditii.-d  to  >nit  t>ilur  i-c  iinlilii>n>  it  llii' 
ai>|>;iratn>  and  s(.-i|ni-noi-  <<i  tlio  npi-rations  is  praiticall)   p!"CM.r\ id. 

riu-  mni-ral  arran.m-tmni  d'  tin-  aiiiiaratn^  and  tlu-  trai-l<  c 'n- 
iivitii'n-  1^  sli.'wn  ni  l-'ii;-.  1.  Tlii-.  is  lia^-d  • 'ii  tlu-  prt-v  ailui'-;  typi- 
<>f  slii'p.  ulu-rv  tlu-  t-ri-ciiiij;-  slhip  and  l>ciiK-r  dtpartmi-nt  ari-  nniKr 
tile  >aini  riMif  ami  wlu-rc  tin-  niarhino  slin))  is  placi-d  aliiiy-iiU- 
tlu-  i-ri-itinu  -lii'p.  Tliis  |>lan  i>  >niird  t.>  i-iilu-r  a  lianas i-r-t-  -n- 
l>>nv:itn<Iinal  iraik  arranuinKni  in  tlu-  cri-ctinv  A\<'\<.  I  lu-  iiynrc-. 
/.  .' aiul  .-,',  mi  l-'ii;.  1.  sjinw  tlu-  stations  ..f  tJu-  wurknu-n  p«.-ri"i irni- 
iiiii  tlu-  i-c.ii>riuti\i-  ">pcrati'.'ns.  Tlu-  Iciti-r>  d(.-ii;iiati-  tlu-  ma- 
;«.liiiu--«  as  I'l'llc-w?:  ■'■.;:■        .     ...         . 

\        \\  I  liimv'    I'lii  11.11  f,    pi-vU-r;il4y    ••(    tin-    nil    rxi'i. 

1;.       1I"I  -.-IW     .-iii'l    i\)i;iii'lri     i>iiivi<li>l    with    -:iU  rti.l    iii.ica.'iiu  .     wlnti-    llii- 
_«;ift  fi  iI-  ;iiv-  ;i!Hiim:ili<-;illv  <l«'li\< ml. 

:    .»'.      liiipr.iM-il    ncMi-r.       VI;i'li-    ;iiI.nrs(,-i!iU'    l.i    h.-ni.lli     lulu-     l"i..iii     I    .     in. 
.l»r  (►*.'    u*.    Ill    'iL-iint'li  r. 
1 1.       T'llii-    •wnljii'V. 

K.      .-io..ir'l   jr'l    l\ri  i);u-v.;  ,     ■  ■      .. 

\\      \\<>\  ~A\\    ;iiiil    i\imii"U-i. 

'  i.  'I  ii|h.-  ti'Mr:  .-  ,  '  A  Ij'm-  iiutiilitr  "t  r.i:i.l~  .hi-  .i.itii;  ;nv:n  miiIi  llu- 
li'-liim  "t  llilio  a." ,  tln'v  luiM-  f'.illtnl  lli.il  I'll-  ui  |.|.  m.nU  li\  iiii;ni~  ■■! 
iIk  luiiilini  i.'illi-j-.  I>  |n-  iii.ji-jiiiu-  i-  <<•  iniir^irniiy  -;iti~t.-c<  l^^i  y  ili.ii  it  i-  -iiU 
f»i  i>init  llti'  trsl.  :ihlli>iii;lt  il"  1i.-i>.  lii-<ii  lUiiU'l  llr.'.l  v\liin-  llii-  v\t-Mmij  li.i- 
ln.-i  11  'l-iilt  Ia  ■  I'll)  iiiiMlii;  liaimiu-i»  tlu-  inTCinf,ii;«  ..|'  ]■...  r  wtliU  i~  -••  l;u '.•< 
ii«  t"  iii;(U«  llu;  ii-t;  lit  !i  thjt-  iv't'-''  'u-i-i->>';iiy.> 
II.-    k.u'Iv    I'lM    •ili'Vit}'*-    "'f  .-iit'o-rtui--.. 


Ii.-iiulli-il  piT  iLiy  i-  -••  -iii.ill.  it  iii;i)  In  .nlvi.-^ilik-.  ii  i-c.nii'iiliciil,  t.i  ll~i-  i^iiu 
iiwii'liiiu'  ill  tlu  niMmu-i  lU --rrilii'l.  r.illu-  lh:iii  t..  Ii.ivi  .i  <i-]i;iratt.-  iii;iiliiiK; 
li.r  >.\\c.lniiiM.  It  i-.  lupvMMr,  ..livi.Mi*  ili.it  vhiniM  llu-  miinliir  "i  hi1h-«v 
l>i  lie  liitnijlnl  «:nr.-iiii  :i  Mcmi'l  niarliiiii-,  tlu-  ii)'ti  ati^iii*  wmiM  In  .h-i-oI- 
iKili'l.    I— i^-cially   .i-   .iiu-    In  at    i-oiil'l    In-   ■•liviali-<l.  i 

Tlu-   nutli'Ml    in'   pr.H-rihiri-    i>   a.^    t'lilkiu-:       \»    tlu-    tnli(.->    are 
w  itlnlraw  II   t'luni  llu-  li"iUr.  in  the  crirtiiiv:   sliop,  tlu-y  arc  placed 


Fig.   3 — Ryerson    Overhe.id   Type    Flue   Cleaner. 
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line  rarrii-r  ..r  var.   Iil;.  .^.  c- nn  ciiiciiilv    In-atcd   a!   llu-  fr«iiit. 

.f  tlu-  I'K-.  .nv'ti\c,  a^  rcprc-ciiti-d  in  lii:.  2.  \\  luii  tin 
v-arricr  i-  leaded  it  is  pickid  up  liy  tlu-  crane,  carrn-d  n.  ilu- 
Imik-r   -ii,.!).   and    ^ct    d^'Wii   .pii   tlu-   cress    M-r\icc   track,    which    is. 


Fig.    2 — Removing    Tubes   from    the    Boiler    nnd    Loading    on    the   Flue    Cnr    in    the    Erecting    Shop. 


I;      .•«.ifi  •i-ii'l   tiiailiiiii    i';i-"  I  ittruiH   aiul   -canuiu   lulu--. 

1.      |-'iiriKi<-«-    I""V    luatiiits   siifn-rlu alir    ihu--. 

K.-     I'lit  >>lt  si"    -'Ml'l   cSI'Uil'.U-r    ti.r    -upii  lii-.iln    tliu-. 

1..  WtliUr  anil  «\vc\ljj«-r,  ilr-iniu-l  tor  ibu  »  ii.nii  _'  in.  in  d '  '  in.  in 
iliauuiii.  1  I'lit-.  miirliiiic  «ll•^nl"l  \<i  .-iil:i|iti  .1  Vt  M.l.lii'.t-  tlu-  -4  .•  in.  -al'i-- 
cii'l-  -"ii  till-  •^inall  « ii'l  "r  lull  -i.'>-  .^  '  .■  in.  on  tin-  ■ipini-iti-  nul  nj  the  vu|i<r- 
li«-aU-r  l)m'.  .Afltr  rlu-  r»-i|uir<  <!  ailltiunt  nf  lliii-^  an  »at\-  ciuli-il  ami 
w«'ti|«-i|v  tin  ailjU-liluM.t  ran  1m-  ilianit't'l  t"  |Mrli.rni  tlu-  nini  ati-m  of  -ut-ilj;- 
iiiK     ainl     tlu      Utif-     anain     |uit     tliv"ii>;ii     tlu      iii.uliiiu     atui     ■■«<■. Im-<1.         Tlii* 


n-ii.-ill\  iMi-aud  liclutrii  llu-  crcctiiu:  and  the  iMiiu-i-  »li.i;.».  .""^ncli 
a  service  track  at  this  imint  is  (piitv  cimiKin  td  1m. th  liie  leii-^i- 
indinal  and  trans\erse  lyjKs  ,,f  ^]i,,i..  llu-  tnhc  car  is  pushed 
aliiiiLi  this  track,  in  the  directi'Mi  .if  the  arr<i\\s.  t<.  tlu  tr.ick  i>ii 
which  the  tiihe  cl'-.-iiu-r  i  1  ml:.  .^  i  -,-  l-.cated  and  then  in  llu- 
cK-aiier.  1  he  tnln-s.  ci miprisiii'^  a  c unplcte  set,  art-  .!<t  lilted 
tmrn  the  c;ir  hy  the  siispeiidiiiii  chains  ;is  sliown  in   l-i^;,  4.      llu- 


inx'iUos  '  aii<iil)« r    lu-iit,    Intt    .is    tlu-    tmnilu-r    ..f    -npLrlu-ater    iliit-s    t.i    In-       car   is   ]inshcd   dear   <.l    the    llKlchiiu-   and    the    tnhcs   ar-.    lowered 


In.',.  lOiJ. 


.\.mi:rk'.\\'    ]:x(".ixi-.f.r. 


3?9 


tlu-   |iil    iuul   iltamd.      'Ilu-   ^aiiic    i-l  ;iin>   tliat    r.ii-r   ami    l^wcr 

II'  tnlas  in  tlic  pit  |)(.rt<irni  tlic  rciUiiiii  action  I'T  ckanini;. 
AftiT  litiiii;  oKaiud.  till-  tuhc^  ari-  raiM<l  tr.nii  tlu-  |iit.  tlk-  tulif 
:ar  is  i»uslu(!  tiii(kr  tliiiii  ami  tlu-y  an-  IiiwiTliI  <>n  it.      I  liv  oar 

~  tlivii  1)iis1k-(1  in  till'  (lirt-ctiiin  imliiatrd  li_\  tlu-  arrows  ic.  tlu- 
■  lation  markt'd  "Ck-aiu'il  tiiln.->  " 

Man  No.  1  taki-s  a  tiilii.-  tnun  tlu-  jnU  ciii  tlu'  car.  ami  wiiliout 
•.urnini:  in>t-rts  tlu-  rinlxix  vml  in  tlu-  lurnaco  ./.  \\  lu-n  lu-air.l 
ilu-  soi>ri-«l  1 T  daina.ui-il  i-ml   i--  cut  nt't'  )<\    tlu-  saw  <<\   inacliiiu-   />. 

ilu-  tiilic  is  tlu-n  |ilaci-<l  in  tlu-  i-lani|i-  atul  i >n  tlu-  niandri-l  ali^nji- 
~icli-   tlu-   saw   on   this   niacliini-    wlu-n-   it    is   c\liamK-cl   and   idaci-d 

■n  a  *at\--<.-nd.  Ilu-  niacltiiu-  is  ]irM\idt-d  witlt  a  niaiia/iiu-  Ironi 
wliiili  tlu-  sal\--<-nds  ari-  antotnatically  iiil  down  in  jilaci  .-it  tlu- 
>iik-  of  tlu-  r\i>aml(-r.      Ilu-  work  so  tar  lias  rctiiiirrd  Imt  <  mu-  luat. 

I  lu-  tulii-.  with  sat\--t-nd  atlaclud.  i-  llun  riturut-d  h\  tlu-  >anu- 
nian   to  tlu-   liirnaco  ./    for  a   wildiiiii   luat.     \\  lu-n  luatid.   man 


Fig.   4 — Removing    or    Loading    Flues   at   tlie   Cleaner. 

.\o.  J  taki-s  it  from  tlu-  furnaot.-  and  welds  it  on  thi-  wiidi-r  (_  . 
;it"ti-r  uliirli,  with  tlu-  sanu-  iu-at.  lu-  su i-djit-s  tlu-  i.-nd  on  niailiiiu- 
/>  to  ai-i-otiiiiiodalo  tlu-  copiicr  fi-rnk-.  It  is  then  d.i-li.xx-rcd  to  the 
rack  marked  "Wikk-d  tnlifs." 

Man  .\o.  3  takes  tlu-  tiiln-  from  the  w  ehled  iiile  aiicl  lu-at>  llu- 
siiiokelto\  t-ml  in  fiirnaee  /•'.  Il  will  he  iMted  that  he  does 
not  lia\e  to  ttirn  the  tnhe  end  for  i-nd.  \fter  lu-atinii.  it  is  em 
to  leni;th  and  the  end  is  i-\panded  on  the  niaehiiu-  /■  :  when 
linished  it  i^  I'laeed  on  the  ]iik-  inarke<l  "■tinislu-<l  tuhes."  1  hi-« 
pik-.  o)-  raek.  i>  on  a  line  ear.  and  when  the  s^t  is  eomjilete.  the 
oar  i--  pii>Iud  haok.  either  to  tlu-  i-noiiiii;  slio])  nr  to  the  stora.ue 
traek.  ■  •      ■  ■,      .,     .■  ■   : 

In  this  lavoiit.  two  thon.yhts  have  keen  kept  in  niiiui.  k'irst.  to 
keep  oiear  of  the  tliron!.i!i  track  in  tlie  heavy  machine-todl  hay. 
wliich    it    is    \i-ry    de^irahk   to   kee)i    free   and    i-kar    from    i-nd    to 


end    (.f   the    sli<i)):    and    second,    the  ml>e    nianipulatiofis  ;.i'v  . i*?t . 
dip(.-ndam   upon  the  eraiu-  service  in  the  heavy  machine-:  ■  I  l»ay, 
and  therefore  are  nut  atTecte<l  hy  any  do-lay^  inc^len:  to  :ri'.-  oraiie 
heiiiu    in    use   when    it    may    he   .yreatly   de»i''ed    Iot   Ii,!:'.:iij   arid 
liandliiu;    tnlie^.       ^(t    it     i^    po^^ilik-    to    n.^^-    thi-v    crar.y    a»^    JtU 


-/«!"- 


■A'-      .yt^ ii — ^.,   .,     M>:a. 


.  -IL^ 


--    .>^- 

Sr'-* y-.f.- 

^ 

.  -i. 

'l'\ 

v: 

H 

^ 


J-     ■',-■-  -.—■'■ 

an.xiliarv.  wlu::  s..\iK.«UetU 
tn  .]..  ».-..  1:  \v;  i  ii<.ic<1 
.  il"uu  tlu  St.. rai:e  track  i« 
""^-r-n*  .U.i:at<-tl  '.:v  ihr.  wvaw  tiist- ■ 
cliin<-t.ii.l  '-..i;-  ii-i-falM  to 
I  .  th(C  nu;i?v  :  .r  tra.k:  -ofvtcc-. 
,  ;  s'»  that  ;::  the  :-;;i»v.  ■■t  tilt* 
desirjjHlit;.  ..f  ::u-rin;Li  tile 
i.  due  s^ir,s.  ■•vv  v«"''ni.njize 
si>acc.  a*'  ■shv.^\  s  ni.  1-ii;.:  6, 
thu  Mifu-  van  '^e  ujilizcd. 
liut, it  ^s  ■ ..  .kvi-  •;>  j.ii;u  t-li-T 
peii.lanri-  ••iVy  -.Ki-  ..orauc 
lor  tlu-  simple  pni-p.-e  <■{  -toraye  nianiptiiat:- -!V  \\ -.:■  ■  v;.  *  -etil.'ul 
anyilday:    Ml    the   tuhe    operations,       '  .       .f      •  .    ^      ■'.  ^    '.- , 

1  he  o\erTiea<l  t\i)e  of  line  cleaner  nu-ntiorie?i  a5- '■ '.•-■• -J- 'V'W.ti ■ 
in  li.u.  3.  'rile  caiiacity  ..f  thi^  mavhine  i-i  ?**.•  i-in.-V.i-'-e'^  ttji  t<> 
24;  ft;:  l<>H.a>.     I  his  niacliiue   rai--es  aiuJ  J'.«i;r<  the.  tu'a*  jn  tlu' . 


Fig.  5 — Details  of  a   Flue  Car  Arranged 
for    Tiering;     Canadian     Pacific. 


Fig.   6 — Method   of  Tiering    FUie  Cars  on    Storage   Tracks.    Eacfn    Car 
Holds    One    Complete    Set    of    Tubes.        - 

pit  hy  its  own  jx.wer  and  may  he  I'.aded  aiul  staTte-<Kin  les*  titan 
eiiilit  minutes  and  unloaded  in  the  same  k-nyth  of  ti;nv  It  will 
clean  RIO  tuhes  in  tlu  same  time  that  tht  ordinary  ti;l'e  raitk-r 
or  tumhk-r-harrel  will  take  t.i  clean  one  k>ad  •>(  ai'l-r.-ximatcly 
120  tuhes  and  with  imuh  k--^  c..nsumiiti..n  oC  jxavct.     It   ;  ■n»i»t!4 
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of  an  overhead,  structural  steel,  framework  of  heavy  construc- 
tion, supported  l)y  four  columns.  Four  steel  sprocket  wheels, 
provided  with  suitable  driving  gear,  are  mounted  on  this  and 
wide  face,  case-hardened  driving  chains  pass  over  them  and 
under  a  steel  idler  pulley,  and  form  two  loops  or  slings  of  equal 
length,  which  extend  in  the  pit  beneath  the  framework  and 
support  the  tubes.    By  driving  the  sprockets,  the  chains  cause  the 


Fig.    7 — Hartz    Motor    Driven    Welder    with    Gear    Guard     Removed. 

tubes  to  roll  over  and  over  on  tlicmsclves  in  tlie  cradle  fonncd 
by  the  loops.  The  pair  t>f  sprockets  carrying  the  rear  chain  is 
mounted  on  a  tr;i\erse  or  bridj^e.  which  has  a  movement  to  and 
from  the  driving  end  of  the  machine.  The  main  shaft  carrying 
the  sprockets  is  splined  so  that  by  turning  the  screws,  which 
operate  the  traverse,  the  position  of  the  rear  sprockets  may  bi- 
changed    and    tlic    distances    between    the    two    slin,t;>;    modified    to 


.  V   ..     -■  :;,iv         Fig.  8— McGrath  Safe   End    Machine. 

suit  the  length  of  the  tubes  being  handled.  The  power  of  the 
machine  is  utilized  for  changing  the  position  of  the  traverse 
carriage.  .v.. 

This  machrne  is  also  made  in  another  form  called  pit  drive 
type  which  has  no  overhead  framework.  All  the  framework 
necessary  for  the  handling  and  cleaning  of  the  tubes  is  integral 
witli  the  pit  itself,  and  below  the  floor  Une  of  the  shop.     With 


this  type  some  form  of  crane  or  hoist  has  to  be  provided  to  lift 
the  tubes  in  and  out  of  the  pit.  The  sling  chains  used  for  lifting 
from  the  car  are  loosened  and  remain  around  the  tubes  in  a 
recess  provided,  while  the  tubes  are  being  cleaned.  The  opera- 
tion of  cleaning  is  performed  in  the  same  way  as  that  described 
for  the  overhead  type  and  either  will  clean  sufficient  tubes  tct 
give  the  output  assumed  for  this  ideal  shop. 

The  type  of  flue  car  in  use  at  the  Angus  shops  of  the  Canadian 
Pacific,  which  is  suited  for  tiering,  one  on  top  of  the  other  for 
storage  purposes,  is  shown  in  Figs.  2.  5  and  6.  The  type  of  car 
shown  in  Fig.  3  is  the  general  form  used  where  it  is  not  deemed 
necessary  to  tier  the  cars. 

The  form  of  flue  welding  machine,  selected  for  this  shop,  is 
shown  in  Fig.  7.  The  machine  is  designed  to  do  the  complete 
welding  in  three  operations,  and  operates  on  the  roller  principle. 
In  its  latest  form  it  has  a  range  for  tubes  from  I'/j  in.  to  6>^  in. 


Fig.    9 — Hot    Saw    and    Expander    with    Safe    End    Magazine. 

Ihe  adjustment  of  the  rolls  is  such  that  a  smooth  weld,  true  to 
gage  and  practically  invisible,  is  assured.  The  attachments  for 
the  cutting-off,  swedging,  spreading  and  scarhng  operations  can 
be  applied,  but  owing  to  the  capacity  of  the  machine  it  is  mainly 
u.sed  for  welding.  In  the  handling  of  superheater  tlues  these 
various  attachments  may  be  used  ^  advantage,  as  the  time  to 
change  the  machine  for  the  different  operations  is  not  a  serious 
disadvantage,  owing  to  the  small  number  of  flues  to  be  handled 
a  day. 

The  safe-end  cutting-off  machine  assumed  is  shown  in  Fig.  8. 
This  is  designed  to  automatically  and  correctly  cut  off  to 
length,  scarf  and  finish  safe-ends  in  any  length  up  to  12  in.  and 
is  so  arranged  that  either  stock  or  scrap  tubing  can  be  utilized. 
In  general  it  resembles  the  ordinary  screw  machine  in  that  it 
consists  of  a  substantial  base,  and  means  are  provided  for  sup- 
porting the  tube  to  be  cut.    The  tube  is  automatically  fed  through 
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a  chuck,  arranged  with  proper  cutters  to  perform  the  operations 
for  any  degree  of  scarf  or  bevel.    '. ;.^"  ■  v^'  '•:  'OW-^  J^^^.  ■;  ■ 

If  the  customary  method  of  cutting  Safe-ends  on  a  hollow 
spindle  turret  lathe  or  a  pipe  machine  is  followed  it  will  not  be 
possible  to  attain  the  price  of  three  cents  per  tube  which  the 
arrangement  and  apparatus  under  discussion  will  give. 

A  Ryerson  combination  hot  saw  and  tube  expander  forms  a 
very  vital  part  of  the  suggested  equipment.     This  machine  (Fig.  ^ 
9)  is  arranged  to  perform  three  operations ;  namely,  cutting,  ex-  ■ 
panding,    and    picking    up    the    safe-end.      A    suitable   groove    is 
provided  for  holding  the  safe-end,  to  enable  it  to  be  driven  on 
to  the  end  of  the  tube  as  described  above.     There  is  also  a 
magazine  for  holding  the  supply  of  safe-ends  which  will  auto- 
maticallj'  permit  one  to  roll  in  the  groove  after  the  one  in  place 
has  been  removed.     The  saw  is  supported  on  a  mandrel  on  the 
left  side  of  the  stand  as  the  operator  faces  it.    It  operates  at  high 
speed  and  requires  but  a  fraction  oi  a  second  to  cut  off  the  end 
of  the  heated  tube.    A  metal  chute  is  provided  for  removing  the 
hot   fag  end.     The  saw  is  protected  by  a  hood  and  is  only  ex- 
posed at  the  point  where  the  cutting  is  done.    The  tube  clamping ; 
device   consists   of   a   lower   stationary   jaw   and   an    upper   jaw  .:; 
mounted  on  a  lever  which,  in  turn,  is  connected  witli  a  pneumatic  v 
cylinder.     A  horizontal  cylinder  is  located  directly  back  of  the 
tube  clamp,  and  the  end  of  the  piston  rod  is  provided  with  a 
taper  mandrel   extending  between  the  jaws  of  the  clamp.     The 
operating  lever  is  so  connected  with  the  valves  controlling  the 
two  cylinders  that  when  it  is  brought   forward  the  clamp  jaws 
close,    holding    the    heated    tulie    in    place    while    the    expanding 
mandrel  is  forced  in  the  end  of  the  tube. 


GAR  SHOP  KINKS* 


^.■■-  ^"•.•;-  ;.• :  ;■  BY  C.  C.  LEECH.     .<'"■-■  ./:' ^'-r-rr-'  •    i  ;■■;".. 

■'.■-■-         TONGS    FOR    H.\NDUXG    CAR    .\XLES.  %''■-' 

The  axle  tongs  shown  in  Fig.  1  is  made  from  5^-in.  bar 
iron  forged  to  the  shape  shown.  The  parts  that  grip  the 
axle  are  154  i"-  wide  and  are  so  shaped  that  when  they  are 


enable  this  burr  to  be  faced  off,  so  the  jig  shown  in  Figs. 
2,  3  and  4  was  made  to  do  this  quickly  i)y  hand,  either  before 
or  after  the  axle  is  mounted. 
Fig.  2  shows  the  device  clamped  to  the  axle.     It  consists  of 


;  ':     Fig.   2 — Machine   for    Facing    Axle   Center    Holes.      :.^''V 

the  frame  A,  the  driving  shaft  B  and  the  fpindle  C.  The 
frame  is  rigidly  clamped  to  the  axle,  as  shown  in  Fig.  3.  The 
driving  shaft  B   is  turned  by   the   handle  D  and  runs  in   the 
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Fig.  3 — Clamp  and   End   View  of  Axle  Center   Facing   Jig. 

bearings  E  and  F.  The  spindle  C  is  driven  by  the  gear  G,  which 
meshes  with  the  gear  H.  The  latter  has  a  broad  face  and  slides 
freely   on   the   spindle.      An   end   milling   cutter   is    fastened   on 


.-.":'■;■;,.■•;.    •A...       Fig.    1 — Tongs   for    Handling    Axles.  i-V'- v. .-:  ■•.■•=,.,■',.::';; 
'_"■"...■■  '.-'.■'.;»••;■  -•  ■.;'  ^   .:-^ //j^' ■..''-•-.■■ 

in  the  form  of  a  perfect  circle  there  is  an  opening  of  a  little 
less  than  90  degs.     This  insures  a  positive  grip  on  the  axle. 

AXLE   CENTER   F.VCIXG  JIG. 

A  burr  or  rough  edge  is  raised  at  the  center  on  the  ends  of 
nearly  all  car  axles  because  of  the  frequent  swinging  on  the 
lathe  center  when  they  are  being  trued  or  fitted.  This  rough 
edge  is  objectionable  as  it  sometimes  catches  the  packing  in 
the  journal  bo.x  and  displaces  it,  oftentimes  causing  the  a.xle  ; 
to  run  hot.  It  is  not  convenient  to  change  the  tools  in  the  "T 
axle  lathe  and  move  the  tool  post  and  carriage  around  to 

"These   kinks   are    taken    from    Mr.    Leech's    contribution    to    the   Railway 
Age  Gazette  September   15,   1911,   shop  kink  competition. 
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■.;;,,•;         Fig.    4 — Details    of    Spindle    Support    Block.        ^"r"  v.   ;..  ■"?  . , 

the  end  of  this  gear,  being  held  to  it  by  screws.  The  spindle 
C  is  threaded  back  of  the  bushing  J,  and  through  the  nuts  K 
and  M;  it  is  held  into  the  axle  center  bv  nut  .1/.     The  nut  K 
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■  .'\frlu-,i<!.  »tiiU'tur;il  :-tiiI.  Ir.inuw  •  ii"k  nf  lii-axy  (.■nii-.tnu- 
•«ii|>l»('tU-M  ".iv  I'l.ur  i-"'luniii>.  li'Ur  stirl  >i>riii-kft  wluil-. 
U'(\  \vi*";  -nitaMf  <lri\iri!^  yiar.  arc  niiiuiili-(l  on  tliis  ami 
!ai"t\    V a-ic-harik-iK"!    <lri\iiii;    cliaiiis    paNS    user    tliiiii    anil 


ti<*n, 
])r'i\  i< 

iin<k-r  a  .-tvi-'  iilk-r  inillvv.  and   iniin  twd  liM.ps  or  >\\iv^>  ul  oi|nal       linn  I'l   oKaniiii:  i-  |Krli  ifuuil   in  ilu'  ^anu'   \\a\    a--  that   dcscritu 

v.iritii' 


tlii>  t>|n.'  siiim-  I'orni  i>\  crant.'  or  l)"i'~t  lia-  i"  In.-  iiri>\i<lcd  to  lii' 
flu-  tul>i-^  in  and  .ait  ct  tiK-  pit.  I  he  slinii  i-liains  Used  fitr  lifting 
tiMni  tlk-  oar  ai'i'  ln'MMU'd  anil  rrniain  around  tlu-  tul)i*s  in  . 
icia-Ns  |iri  i\  idid.  wiiiK-  tlu'  titln.'>  an'  lniiiL;   ilcanrd.     Tlic  opera 


.    \vlvii-ii    »-\trn<l    in    tlu     iiit    Iniieath    the    traniewurk    and 

rt  *'•••  r':ln->.  '  f'v  i!ri\inv-'  the  -)ir. nki-t'«.  tlio  rhaiii'^  caiise  the 


(■•r    the    "\erliead    t\pe   and    either    will    clean    -iittioient    tnlies   !■ 
,L;i\e    tile    c.ntpnt    a<Minu(l    for    thi^    i<leal    -.hop. 

The  t.\i>e  111  ilui'  ear  in  n-e  at  the  Aiiil;!!--  >h.ip>  i.i'  the  ('anadiar 
raiitie.  whieh   is   suited   fur  tieriim.  i  .ni'  ^n   tup  i<\   tlu'  otlier  fi't 


I  he   type   i  it   oar 
lint    dcL'lllC- 


-i.iraue  nnrpiiM's.  i-  -hnwn  in    l-iii^.  J.  5  and  '>. 
>iii.\\n  in    |-"ii:.  3  i>  the  Lieiieial   fnrni  ii-ed   where  il  i 
nei'es"-ary  tn  lur  the  cars.  .  " 

llie  fiinn  III  line  uetdiiiii'  mai-hhie.  setecte<l  ti-r  tliis  slio]).  i 
>hiiwii  in  lii;.  7.  I  he  niaehine  is  di-i^ned  !•'  '\< '  the  cmniilet. 
Wilding  in  tlirie  i  >peralii 'lis.  and  nperate^  mi  the  roller  priiieiiili 
III  its  latent   innn  it  lia>  a  raii-^e  I'nr  iulie>   i'r..tn   T  .•  in    tn  fi' _•  in 


^ 


Fig.    ~ — ►-laitz     Motor    Driven    Welder    with     Gear    Guard     Removed. 

tiihi-  v.,-  :;•  i!  .i\  er  and  nxer  ■  n  tiuni»e!\is  in  the  cradle  I'nnned 
|,y  I'll-.  !;..  .pv  I  lie  patr  '<i  ~prii.\;is  lariyiny  the  rear  chain  i- 
■  ini.a'.n'ed  -iiv  a  traverse  "r  hrid^e.  which  ha-  a  iiii  .\  eiiunt  !•.  and 
iVi 'iTi  t!;v  dri\  in^i  end  i.f  tile  niachiiii,  I  he  main  -Iiali  carr\iiiL; 
ihc  rpr^K-kets  i>  spliiied  ^i-  tliat  ii\  nirniii'..:  the  >crew -..  which 
V^peraie  the  ira\ir>e.  th.e  pn^iti'iit  "i  ilu'  rear  »pr..c!<et-  nia>  h.- 
.t:Ivanu'e<i    a:',i!   the  disiaiice-    heiwieii    the   tw.i    -linv-   iii.idi;'it  ■!    t" 


Fig.    9 — Hot    Saw    and    Expander    with    Safe    End    Magazine. 

Mil  aditi-inu  III  ..f  the  inlK  is  -11011  th.it  a  -mnnlh  wi'ld,  iriie  t" 
;.;a;.;e  and  practically  invisihie.  i-  a--iired.  The  attaidmiciits  fur 
the  cnuin^-iili.  -wed^inii.  -preadiir-;  and  -c.iriiiiL;  <iperatiiin>  can 
he  ap])lied.  hilt  nwinu  t..  the  capacity  nf  tlu-  machine  il  is  tiiain!> 
i'>eil  fur  ueldiiiL:-  In  'he  liaiidlinu  nf  -iiperheat^r  thics  tliest 
\ariiiii-.  .iitai  hnieni-  m.i\  he  iisi'd  tn  ad\aiita'.^e.  a-  the  time  tn 
change  the  niachiiie  fnr  the  dill'irenl  niiiraliniis  i-  imt  a  serinti- 
di-ad\aniai;i'.  nwini;  to  tlii-  small  iniinher  of  lUle.^  lo  he  haiulKii 
•  '.  ■  ,  -a  daw 

suit    tlVc"  len'i-tU   nf   tlie  tulu--    heiii!.;    liaii<lleil        1  he    pn\\  er    ••]    the  j  he   safi.-  end   ciittiiu;  n|"f  machine  a>>miu'd    is   slmwii  in   Fig.  !!'. 

machine    is    utili/e'(}    fnr    chaii'^iuL:    tlu     |in-iti,,n    nf    the    tra\er-e         This    is     de-iyiied    tn    aiitnmaticalix     and     cnrre<"tly    cut    ofT    tn 
carriai-e:  ^        len!.:th.  >carf  and  finish  safe-ends  in  any  knylii  uji  to  12  in.  and 

Thi-  m.-icliiiH-  i>  al-n  made  in  aiintlur  fnrm  called  pit  drive  is  so  arraiiLied  that  eitiu-r  stnck  nr  scraji  luhiiiii  can  he  utilized, 
type  wiiich  h.i-  im  nverhead  franu'wrk  \11  the  franiewnrk  In  lieiUTal  "it  re.semhk's  the  nrdinary  screw  machine  in  tliat  it 
necessary  for  the  Iiandliiu;  and  ckaiiiiiv  ni  tlu'  tnlus  is  integral  cnn>ist-  nf  a  suhstantial  base,  anil  means  are  provided  for  siip- 
with    the   pit    il-elf.   and   helnu    the    il  ...r   line   nf  the   >hnp.      With       pnrtin.y  the  tiihe  to  I)c  cut.      I'he  tnhe  is  antnmatically  fed  tlirout;li 


Fig.   8 — McGrath    Safe    End    Machine. 
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\i  cliiick.  atr.i:.-c'i  with  proper  ciutcr-  v>  pcrlonn  llic  opcraliuiis 
lor  any  dc^rcv  «a'  scarf  nr  ln.-\tl. 

If  till-  oiist->niary  method  "t  cmtiiiu'  <;tU-(.Mi<l<  i>u  a  ImIIow 
<pimjk'  ttirri-'  lallic-  or  :l  pipe  madiiiic  i>  I'.illiiwid  it  will  n-'t  In.' 
po.ssilili'  i.>  irt.iin  tlic  (iricc  ct  ib.rii-  ciin^  prr  tiiln'  uliicli  liic 
arraiii^i'iiu-iu  .iii'i  apparatus  uiuirr  iIiM'u>»i<'n  vvill  .uivc.       .   : 

A  Kyerscii:  O' 'niliinatinii  ln.t  saw  aiul  tiihc  «.-\i>an<lt.T  furnis  a 
wry  vital  par:  <■{  the  su.^Kcstrd  cM"'l*'iK'nt.  lliis  machine  (.li.i;. 
9)  is  arranjied  to  perform  three  <iperatiiiiis :  namely,  cutting:;  tx- 
pan<lin^.  aiii  nicking  iii)  the  <ai\-cii'l.  A  stiitahle  satohvc  i- 
pnnideil  tor  h"ldin;j:  the  safe-end.  t"  cnahle  it  to  be  driven dn 
t(.  tile  einl  -'i  the  tulie  as  descrihcd  aK>ve.  t'lKre  is  al-o  a 
Tna.t;a/,ine  tor  holding  the  supply  >:.f  safe-ends  whicli  will  auto- 
niatic.dl\'  permit  one  t<>  roll  in  tile  t;roo\-e  after  the  one  in  jilaco 
lias  lieeii  re:n..\ed.  '1  he  saw  is  supported  "U  ainandrel  on  tln' 
left  side  of  ti  r  -tand  as  the  o|iirator  face>  it.  It"!M.rate~  at  hiL;h 
s)Ked  .-ind  ri-.,inri-  Imt  a  fraction  of  a  ^ccond  to  cm  o'f  the  end 
of  the  heated  irJie.  .\  metal  chute  i-  pr.o\ided  for  remo\in'-;  ihr 
hot    fag  end.       1  he  saw   is  protectd   l'_\-   a  'toorl   .and   i^'unly   ix 

:  posed  at  the  ;■■  int  where  the  cutlinu  is  <Vnie.  1  he  tnhe  clamping 
<le\ice  Co:;-i-;-  ,  f  a  lower  stationary  }:i\\  ;ind  an  uniier  jaw 
mounted  on  a  !v>er  which,  in  turn,  is  coiniected- w  iili  a  laieumatic 
cylinder.  .\  hori/outaj  cylinder  is  l.icated  directly  hack  of  the 
tiihe  clamp.  aU'l  the  end  of  the  iii>ton  rod  i*  i>ro\  Mid  with  a 
taper  mandrel  extending  between  tlie  'aw^Mf  the  clami).  I  he 
(iperatina  'evi—  is  so  comiecled  with  tlie  \al\e-  contrc  .llinti  the 
two  cylinders  \\'.-A\  when  it  is  brou,L:In  forward  the  clanv])  j.aws 
cIo>e.  'ii-ildmt:  ''u-  lualid  tube  in  place  wniK-  the  <.x]),in'ling 
m;indrel  •-  f<irctii,in  tlu'  (.iid  of  the  tulie. 


CAR  SHOP  KINKS 


BV  C.  C.  MKCH. 


ToNCS    KOK     ll\\litl\<i    c  \K     \\i:Ks.;  •> 

The    axie    longs- shown    in    I'ig.    1    is    tnade    from    ?.s-in.    b.ir 
irfjii    forgetl    to    ilu'    -bape    .-bowii.     The    jiart-    that    •^v\\<    the. 
axle  are    1';    in.   wide  and   ari-   --o   r-ba]n.<l   !hai    when   they   ;irc 


enable  tlii^  burr  to  be  faced  ott.  >'•  the  tig  >ho\vn  in  Figs. 
_'.  .^  and  4  was  made  to  do  tln>  (|uickly  by  hand,  ehher  bef.-re 
or  after  the  a.\le  is  inounted.  ; 

I'iu,  J   shows   the  <U\ice  cl,amf>ei1   to -the  axU.-.     It   Consists  >n 


;     '•        rig.    2 — Machine    for    Facing    Axle    Center    Holes.  '    .■ 

ibe  frahie  rjf.  the  <lri\ing  ^baft  //>n-l-.tKe  rpi.ndh-  i\  The 
franie  is  rigiclly  clanrvietl  to  ibe  a\le.  as  >hc.wn  in  Tiy.  .V  Tlu 
driving   ^l^aft    /V    i<    turned    b\    the   han.die  7'  and'  run-,   in    the 


'■5'offtc 
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nr-j 


Seciion  K-  Y. 


Fig.    3 — CInmp   and    End    View   of   Axle  Centei    Facing    Jig. 

be.irin^s  U  ;iud  /•'.  Ibe  siiindle  C  is  «irii vn  Uy  the  (Tear  (..  which 
meshes  with  the  gear  //.  'ibe  latt<T:  has  a' bp'ad  f.fco  and  sli<ies 
ireely    (m    the    spindle.      An    end    niillitig  A'utler    i*-   fastened    on 


rig.    1 — Tongs    for    H.indling    Axles.  -    '; 

ill  the  form  ..f  a  perfect  cinde  there  i<  an  opining  of  a  litib 
less   than  *I<1   '!e:-;s.       Ibis   insures   a   positive  grip   on   the   axle. 

AM.E   CKNTKU    1   \<  rXC   JIG.;  -  ■■ 

.\  burr  or  rough  edge  is  raised  u  the  center  im  the  ends  of 
nearly  all  car  axles  hccatise  of  the  frequent  swinging  on  the 
lathe  center  u  heij  they  are  being  trued  or  littid.  This  rongh 
t-dge  is  <d)jectionai)le  as  it  sometimi-s  caicbes  the  packing  in 
the  journal  l)ox  and  displaces  it.  oftentimes  causing  the  axle 
to  run  hot.  it  is  not  convenient  to  change  the  toids  in  the 
axle    lathe    and    move    the    tool    jiost    and    carria.ye    around    i<! 

*'lliese    kinks    arc    taken    from    Mr.    T.iech's    coiUiilmtt"ii    to    llif    Rjilwjy 
/4j;.f  (I'lict'ffi-   Sei>tetMl>cr    15,   1911,   shop  Uiiik  t'oiiiju-iiiton. 
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Fig.    4 — Details    of    Spindle    Support    Block. 


tlie  end  of  this  ge.ar.  beiiis.:  held  to  it  by  scrv\v>.  'I"he  >i>tndle 
t  is  threaded  back  of  the  bn>hiug  .^.  and  through  the  mus  A.' 
ami   M;    it   is  held  into  tlie   axle  center  bv   mil   .1/.      i  he  nut   K 
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forces  the  bushing  /  against   tlie  gear,  pushing  the  milling  cut- 
ter against  the  axle,  and  thus  faces  off  the  burr. 

The  end  of  the  frame  A  is  shown  in  Fig.  4.  It  is  forked  to 
receive  the  block  A',  which  may  be  adjusted  up  or  down  by  the 
screw  Q  (Fig.  2).  It  will  be  noticed  that  the  hole  in  A  through 
which  the  shaft  B  passes  is  elongated  to  allow  for  this  adjust- 
ment. The  other  end  of  the  spindle  is  adjusted  by  the  arrange- 
ment at  li.  ■_-'■''■'',:.     '■'  ■.■'■,:-■'-''■'•"['■■-     '.•;•, r/''    .    ■'-■/:■''  '■■■'■.'■':.': 

.,,'".,  .    .   ■       "       G.VGE  FOR  WHEEL  KIT  .\NI)  JOURN.M.  LIMITS.         ,,  ; 

The  gage  shown  in  I'ig.  .S  is  made  of  steel  and  is  used  for 
measuring  the  diameter  of  tlie  car  journals.  It  consists  of  the 
part  A  and  the  sliding  part  A'  wJiich  has  a  set  screw  and  key 
for  locking  it  fast  af  any  of  the  lines  C.     A  pin  D  keeps  the 
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Fig.  5 — Gaoe  fcr   Axle    Diameter    Limits. 


'■  part  B  from   slipping  off  tlie  end.     The  extension  of  part  A   at 

;•.   the  left  serves  as  a  handle.     When  an  axle  is  dismounted  at 

the    wheel    press    it    can     be   quickly    ascertained   whether   it    is 

below    the   prescribed    limits    by    trying   the   gage    which   has 

■  been  set  to  the  limit  line  for  the  axle  which  is  to  be  inspected. 

WHEEL    BORING    MILL    ATTACHMENT. 

Nearly  all  the  flanges  of  cast  iron  car  wheels  are  more  or 
'  less  warped,  and  in  order  to  make  a  pair  of  wheels  tram 
•\  properly  the  high  sides  of  the  flanges  should  be  diagonally 
;  opposite  when  tl'.e  wheels  are  pressed  on  the  axle.  To  find 
.  this  spot  quickly  and  accurately  the  attachment  shown  in 
'  ]-"ig.  6  was  made.  The  parts  are  of  forged  iron  and  may  be 
.    made  to  suit  the  boring  mill.     The  bracket  A  is  bolted  to  the 

■  column  of  the  machine  and  carries  the  arm  B,  which  is  free 


I 
I 
I 
I 
I 
» I 

I 


..^ ^ 4^-— 


Fig.  6 — Device  for  Testing  Warped  Car  Wheels. 

.to  move  in  a  horizontal  direction.  The  arm  C,  which  moves 
in   a   vertical     direction,   is    secured    to    this   by   a   thumb   screw 

':    and  nut.     After  the  boring  mill  is  started  the  operator  pushes 

;  down  the  arm  C  until  the  hardened  ball  D  just  touches  the 
highest  point  on  the  wheel  flange.     He  marks  it  with  chalk, 

.:    also  noting  the  amount  that  the  fh»nge  runs  out.     He  is  then 

''.'^     able  to  pair  the  wheels  that  run  out  about  the  same  amount 

and  mount  them  to  correct  the  defect.     He  is  also  able  to 

;•.    quickly  detect  any  wheels  that   should  be   condemned.     The 

•?    two  movements  of  the  arm  prevent  the  ball  end  from  being 

...    caught  on  a  rough  spot  and  being  bent. 


>i    ."  ADJUSTABLE    KLANGE    GAGE    FOR    C.\R     WHEELS.         '     ,:,';.!" 

When  new  or  old  cast  iron  or  steel  wheels  are  paired  for 
mounting,  it  is  desirable  and  necesanry  to  have  very  little  vari- 
ation in  the  flange  thickness,  in  order  that  the  wheels  after  be- 
ing mounted  on  the  axle  will  run  properly  over  the  rails  and 
frogs.  The  adjustable  gage  shown  in  Fig.  7  is  made  of  hardened 
tool  steel.  The  part  B  slides  freely  on  part  A  and  allows  the 
gaging  joint  E  to  go  up  against  the  outside  of  the  wheel  flange, 
the  gage  fitting  down  over  the  flange,  part  D  being  on  the  in-s 
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:.•■  '.;,      Fig.   7 — Gage  for    Measuring    Flange   Thickness.      -■'.•.-■■"■!. 

>ide.  The  index  point  at  A"  shows  the  tliickness  of  the  flange 
as  indicated  by  the  scale,  which  is  stamped  on  both  sides  of 
the  part  A.  The  lower  edge  of  B  is  made  the  same  taper  as 
the  wheel  tread  and  rests  on  it  when  the  flange  is  measured. 
Detail  parts  are  shown  in  the  illustration.  The  piece  B  has  a 
small  strip  S  riveted  to  it,  which  acts  as  a  stop.  The  small 
spring  H  which  is  located  in  A  also  bears  on  S  and  holds  the 
part  B  firmly  to  A.  On  the  lower  side  of  S  is  fastened  the  part 
J  which  has  the  gaging  point  E.       •' ;  .'•■  v■''■'^;;5A^••^^^■'^•■ 'V^v-'--  >':■'■ 

•     .  ■'■■*,;•  HOOKS    FOR    LIFTING    CAR    WHEELS.      .■  '■  ^    •..^••'V '  1  '^V:- 

The  device  shown  in  Fig.  8  is  used  to  lift  car  wheels  to  the 
table  of  a  boring  mill.  Its  design  is  clearly  shown  in  the  illus- 
tration. There  are  two  adjustable  arms  having  U-shaped  ends 
wliich  are  bent  so  as  to  hook  over  the  flange  of  the  car  wheel. 
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Fig.   8— Hool<s  for   Lifting   Car   Wheels. 


H 


The  U-shaped  pieces  fit  in  the  upper  part  of  the  arm,  as  shown, 
and  adjustment  is  provided  by  the  six  holes.  The  upper  end 
of  the  arm  is  held  in  a  clevis  which  has  a  ring  for  the  hoisting 
hook.  The  adjustment  allows  for  handling  of  wheels  of  varying 
diameters. 
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:  "'        ■■■-•■•  TIRE  GAGE.     '■■    ^'        ■       •'      '       ■■    - 

A  tire  gage  is  shown  in  Fig.  9.  It  is  made  of  tool  steel  14 
in.  thick,  and  consists  of  the  body  A,  which  is  in  one  piece  with 
the  part  D,  and  the  movable  arm  which  sHdes  up  and  down  on 
D,  and  is  held  in  position  by  the  screw  and  key  E.  A  slot  is 
cut  in  the  arm  to  allow  the  crosshead  B  to  be  moved  over  the 
lowest  joint  in  the  tire  tread.  The  gaging  screw  C  is  then  set 
down  till  it  bears  on  the  tread  of  the  tire.  The  amount  that  the 
screw   extends   below   the   arm   is   subtracted   from   the   distance 
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Ire   Gage. 


that  the  arm  is  from  the  zero  line,  which  in  this  case  is  3  in., 
to  give  the  tire  thickness.  Care  must  be  exercised  to  allow  for 
the  shoulder  on  the  tire.  The  method  of  applying  the  gage  is 
shown  on  the  sketch.  The  part  /)  is  graduated  its  full  length, 
as  shown  on  the  first  inch.     One  turn  of  the  screw  C  raises  or 


lowers  the  screw  1/16  in.  In  order  to  get  a  square  bearing  for 
the  gage  against  the  wheel  rjm  care  should  be  exercised  to  clean 
off  the  paint,  so  that  there  are  no  lumps.  Holes  are  drilled 
through  A  to  lighten  the  gage.  ...       ..;.    ... 


ARTICULATED  ELECTRIC  LOCOMOTIVES 
WITH  EIGHT  MOTORS 


In  each  order  of  electric  locomotives  built  for  the  Xew  York, 
New  Haven  &  Hartford  during  the  past  two  or  three  years, 
there  have  been  incorporated  new  features  of  design,  but  in  the 
-thirty-nine  heavy  service  locomotives  now  under  construction 
by  the  Baldwin-Westinghouse  companies  no  new  features  have 
been  introduced,  but  all  the  arrangements  that  have  proved  to  be 
best  in  everyday  road  service  of  the  previous  locomotives  have 
been  combined.  The  most  noticeable  feature  is  one  that  was 
applied  experimentally  to  a  single  locomotive  over  a  year  ago 
and  consists  of  the  use  of  eight  motors  for  four  pairs  of  drivers. 
These  are  arranged  in  four  units  of  two  motors,  each  pair  hav- 
ing practically  one  casing  and  both  driving  on  the  same  quill. 
The  articulated  type  of  running  gear,  consisting  of  two  trucks, 
each  having  two  pairs  of  drivers  and  a  pony  truck,  connected 
,by  a  drawbar  at  the  center  and  so  arranged  that  no  forces  are 

-transmitted  through  the  cab  underframe.  has  again  been  used.  . 

,  Experience  has  shown  that  the  eight-motor  arrangement  » 
a  desirable" one  for  the^following  reasons:  Peripheral  speed  is  a 
limiting  feature  in  railway  motor  design  and  with  two  small 
motors  it  is  possible  to  use.  a  rotative  speed  approximately  twice 
that  of  an  equivalent  large  motor.  Each  motor  thus  has  about 
one-half  the  number  of  poles  of  practically  the  same  size  re- 
quired by  an  equivalent  large  motor.  Therefore  there  is  no 
increase  in  the  number  of  parts,  such  as  field  coils,  armature 
coils,  brush  holders,  etc ,  in  the  two  small  motors  over  what 
would  be  required  for  an  equivalent  large  motor.  Further- 
more, there  is  considerable  saving  in  weight  and  space  due  not 
only  to  each  of  the  motors  being  one-half  as  large  in  diameter, 
but  also  because  each  motor  exerts  about  one-half  the  torque 
and  a  single  gear  can  be  used  on  the  quill  in  place  of  the  two 
gears  previously  found  necessary.  This  allows  the  motor  to 
be  made  longer  and  in  a  more  economical  design.  The  motor 
armatures  used  on  these  locomotives  are  interchangeable  with 
those   used   on   the   other   motor   cars  of  the    Xew   York,    Xew 


Eight- Motor  Type  of  Electric  Passenger  Locomotive  for  the  New  York,  New  Haven  &  Hartford. 
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fnivi'v   the  Imsliiii!:  .'   ayaiii^t   tlu'  iiv.xr,  iin>liiii'^   t!ic   inilliiiu   I'.'t- 
tcr  imaiiist  tlir  a\lr.  and  lliu>  I'arrv  (iiY  llir  lnnr. 

11k  I  ikI  •'!  llii-  Ir.inu-  .  ,'  !■-  ^li.^wn  in  Ml;  -t  \\  \-  loikcil  \<< 
ii'i.'ii\  i-  ilii-  liliK-k  A.  wliii'li  ina\  In  ailiustiMl  up  nr  ilown  li\  tlif 
>i-ri\v  ('  il'vj..  _' I  li  \\\\\  In  n"tu\'(l  llial  llu'  lidc  in  .1  thmuiili 
wiiirh  tlu-  >lian  /•'  pa-M~  i-  <1'  nu;!!!!!  t''  allow  ii'V  \\\\>  .uliu^t- 
iiuiit.  I  111  i.iliii'  tiul  III  llu  ^]Mniilc  i-.  aclin>tiil  l'\  llu-  aiTanL;i.-- 
nunt    a!    /\'. 

C,  \trK    KK    wm-M     III      \\l>    IcilKNM     I  I  MM-. 

Ilu'  L.'a.L;i'  sli.iwii  III  I  I'-:  5  i-  niailc  ><i  sli-il  and  i-  n-i-il  t^r 
invasnrin.i;  tlu-  di,anu-ur  "I  llu-  car  innnia)-.  Il  riin-.i-i-  .>l'  tlu- 
part  .  i'  anil  tin  -liilinu  part  /.'  wliirli  lia>  a  -ri  -iriw  ami  kry 
li.r  liH-kiitL;   ii    la-l   at   any   ..i'  llu-  liiu>  C'.       \   |'in   /'  ki-ip-   tlic 
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F,g.    3 — 3cige    f;f    Axle    Diruiieter    Limits. 

pari  /■  Irinn  ^lll^lnn;J  ■  lU  \]w  i  nd.  ilir  i\liiwi..ii  ..|  p.ii't  .(  at 
lli<-.lil'l  -tTS'fs  a-  a  liandli  V\  lii  n  an  a\li-  i-  ili-nu.nntid  at 
tlu-'  wlu-i'l  pi"fv-  it  «.-:tn  I'l-  i|iiii-kl\  .i>.->  riaiiud  wlut'ur  ii  i- 
ludnw  tlvi;  ]iri'-^-vil>»  d  liii'.it  -  l>y  irxiiiu;  ilic  uauc  wliu'li  lia- 
.111  (•ii,,»rl  lii.ltu'  liniiv,  liiii'  hT  llu-  a\K-  wliioli  i>  tn  lu-  tn~pi'rt(.(I. 

■  ■■•■■.•■/;■;  \v  ii».;i-:'!.',te>i<.iN(;    \ni  i     \i  r  \(  ii  \ii-.\  r. 

.X<-arl\  a-'l  llu-  ilan^vs  "'"  »-a-i  it""ii  cav  wlicvd-  an-  iin.ri-  nf 
it--,  warinMl.  aird  >ni  "rdi'j:-  t>.'  niakr  a  pair  '•!  wlu-il-  tram 
p)-.'])irl\  the  liiul).'  -i<U:s  .il'  ttu;  tlaif^rs  -luaiM  iu-  I'.iaL;.  mally 
•  (].]>. .-in-    w  lull   tlu-:  w  lu  il-   arc  pre- -(.d   "ti   tlu-   a\li-.       I'l    i.nd 

■  till-    -,p> 't    i-|Ut*'klN    aiu.l-  aci-nratvly    llu-    attai-lmu-iu    -li.i\\i'    m 

■  J-'iu': '*>  wa-  tuadi-  Tlu'  parl>  .-irr  ■  n'  h'r-uid  ir-'ti  and  ina>  lu- 
madt:  t"  -nil  tin  l»'»riiiL;  tuill,  'llu-  Inaikit  ./  i-  ludtrd  t^  tlu- 
*■•  iliiii\'i  <  rj'  tlu-   niailiiiit-'  ami   i-arrii-  tlu-  arm    '■'.   wlrirli   •-    irn' 


Fig.  b^Device  for  Testing  Warped  Car  Wheels. 

fii  .tn.>\  t-  in  a  lu.ri/i.tnal  diriu-rinn.  'I'lu-  arm  (".  wliirli  ninvc 
•ill  a  v.i-rtiral  dim-tinn.  i-;  -cv-iirt-d  I"  tlii-  li\  a  tlminli  mti-w 
and  nut.  Al'nr  tlu-  In'rin-  mill  i-  -tarud  tlu-  (.jii-ratcr  i>n-lu-s 
d>'Uii  tlu-  arm  ('  until  tlu-  liardiiu-d  liall  /'  jn-t  tmu-lu-s  tlu.- 
Iii.^lu--t  point  ■■11  tlu-  wluvl  llani.;r  I  1 1-  mark-  it  w'tli  chalk, 
alsi'i  itMliti.L:  llu-  am.iiint  that  tlu-  llaiiL;r  run-  «>iit.  ilr  i-  then 
aldi-  !■'  i>air  tlu-  ulu-el-  that  rim  ■■lit  ab^int  tlu-  -aim-  anu>ntu 
and  mount  tlu-mto  ».-■  irrrot  tlu-  diU'.-t.  lit-  i-  al-ii  aldi-  t^' 
(litickly  dt-tt-i-1  any  wlu-t-l-  that  -lumld  lu-  c^  ■mK-miud.  'i'hr 
t\v<>  ttiosi-iiuius  of  tlu-  arm  iiri-\t-m  tlu-  l>all  »-iid  I'r^iin  lu-in.i,' 
lauuiit   oil   a   roU.Ljh    -i>^it   a.nd   luiiiL'    lunt. 


\ii|  r.-r  \iiri-;   n  wck   iwr.v.  inu  ■  \k   wiii-ki.s. 

W  lii-n  lu-w  ■■r  ■■Id  I'a-t  iniii  nv  -tnl  .\1k-i-1-  aro  iiawi.-ii  I'^u- 
iihiuntiiiii.  it  i>  di--iiahK-  and  iu-i-r>mirs  !■  liavi-  \  rry  litt'i-  \ari 
aiii'ii  in  tlu-  llanm.-  tliiikiu-s-.  in  ■■rdi-r  t'aat  tlu-  wlu-il-  a;ti-r  ln.- 
in.L;  ni<iunli-d  i<u  tlu-  axk-  will  riiii  jir^ 'i>irl_\  i^xc-r  tlu-  rail-  and 
•  r^  ■'..;-.  I  111'  adinstahK-  .ya.i.;*-  shown  in  liij.  7  is  niadi-  ot  hardiiud 
u^i^l  -ti-i-l.  Tlu-  |iari  /.'  -lidi--;  l"rcil\  ■  ■n  part  ./  and  alh'W-  the 
ya'-;in!^  j^iiiit  /-.  t^i  -^i^  u|i  ai^aiiist  tlu-  oiit-idc  of  the  wheel  llanino. 
iIu-   ua^;*-    lilliim    chiwii    ■■vi-r   tlu-    llani;r.   part    /'   luiny'   ■  ii    the-    in- 
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Fig.    7 — Gcige   fpr    Measuring    Flange    Thickness. 

-i'l'-.  llu-  iniK-\  p'liiit  at  .\'  -Ii^'W-  the  t'n.-kness  c^f  \.x  ilan_L;e 
.1-  indie. ited  ]■>  the  .-i-ale.  wliieh  i-  -tanti^nl  ..ii  h.^tiv  ^ide-  ■■f 
du  jiart  . /.  llu-  b>\\ei-  eilm-  ■■f  /■'  i-  ni,.>h-  the  s:mic  tapi-r  a- 
the  wheel  irea^l  and  re-t-  ■■n  it  when  t'u-  llaiiLie  i-  i)ua-uri.-d. 
1  >el,iil  part-  are  .-Imwi:  in  the  illii,-tr;iti"i'..  I  he  pieee  ; '  ha-  a 
-iii;ill    -trip    .V    riveUil    t^i    it.    which    act-    :,-    a    sl<i|i.      'I'!!-.-    ^lnall 


■  riii'j    //    which    i.-    !■  cateil   in    ./    al-'i   he::'--   .in   .V   and 


li-ii.ls   tlu- 


p.n-;   /■'  lirnily  to  . /.     (  )ii  tlu-  lowi-r  -i'K- 
.'  wiiii-li  ha-  the  uaLiiii-  p^iint  /.. 


■'■   is   f;i-leni-^:   the  part 


llMiiK-    I'lK    MITINC    (-\k     W  ILKKI.S-. 

I  he  di-s  ice  -li.^wn  in  hi-,:.  S  i-  n-i,]  t'i'ift  car  whee-  !■■  the 
laldt-  "\  ,-i  li.^rni'.^  mill.  Il-  de-ii^u  is  clearly  -lii>wn  in  '.'.u  ilhis- 
""aii'U.  I  hi  re  are  tw^^  .-uliu^tahli-  arm-  'laxiiiii  l'-,-hai'i.|  ends 
w'.iich    are   heiit    -  ■   a-   !■■  hi^^'k   "\er   llu-   ''..i-:-i.    of  the   v'.r   wheel. 
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Fig.    8 — Hooks    for    Lifting    Car    A  heels. 
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I  he  I'-shaiieil  nieces  tit  in  the  upjier  jiart  ■  •'  the  arm,  „>  >li^'wn, 
.ind  adinstnieiU  is  pr^ivided  hy  the  si.\  !i  Us,  The  ujiper  end 
of  tlu-  :inii  is  lu-lil  in  a  clevis  which  has  ,'.  riiiff  for  the  h^iistinij; 
ho. ik.  llu-  adjustment  alh^ws  f^ir  handliiic-  :f  whcci-  f  var\-ing 
■  lianu-ters,  .  .,  ■:.--:■  .'  .    ■', 
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■,,;  ./    ■      ■      ■■  TIKI--   (;\<;K.  /.'■'..,•  ^:-     :■    ■'        ,    ->, 

\  tux-  :4a.«o  is  sh<i\\ii  in  liy.  ''.  It  is  tii.tdc  nf  t"<il  stcol  ': 
ill.  thick.  aii<l  Consists  i>i'  tiu-  luxly  ./.  uliioli  is  in  niic  liiccc  witli 
Mio  ii.irt  IK  ami  tlio  iiu'v.iipli'  .iriii  wliiili  slidis  up  .-iii<l  (li>\\ii  «>n 
/',  anil  is  Iiclil  in  in»iti"ii  ti\  llu-  siicw  ami  key  li.  A  sl.it  is 
v-iil  ill  tile  arm  to  allnu  the  cicis^hcad  />'  tn  ho  nmvi'd  over  ihi 
i'MWi'st  j"int  ill  the  tiic  tieail.  Tlu-  tia!.;iii,ii  screw  C  is  tluii  >n 
•  Iduii  til!  it  liiars  on  the  tread  nf  the  tire.  liie  aiiiciiiit  th.it  the 
-;er<\v    e\ti'ii<l>    hilou    tlie    arm    is    siihlractvd    Irniii    tlie    iji-taiu-e 


louers  the  screw  1/Ui  in.  In  unKr  i"  yet  a  >qifare  Iiearinu  i"r 
tile  liaye  ai;aiiist  the  wheel  rim  care  should  he  exercised  to  Al^aii 
otT    the    |i.iint.    so    that    there    are    no    luinps.      I Kdes    are  drilled 

tlnc.u!.ili  ./   to  li.nhteii   tlie  i;a.ye.  '  .        . 
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Fig.    9 — Tire    Gage.  .;  •: 

tliat  \\\K  ..nil  is  from  t'x-  /iio  line,  which  in  thi>  case  i-  .^  in., 
to  i;i\v  iliv  tire  thiekne>-  (are  ninst  lie  v\ercise<i  to  allow  fur 
thi'  shi.iilder  nil  the  tire.  The  method  of  apjilxiiis;  the  tia.ue  is 
shown  I,  the  sketch.  I  lie  jiari  7'  is  i;radnated  its  full  leiTi;th. 
.IS  .shiiun   oil  the   in-st   iiu'i.     (  >iie  turn   of  tlu-  scr^w    (     raise-  ■ 'i" 


ARTICl  ].ATi:i)  HLHCTRIC  I.OCOMOTINHS 
WITH  HIGHT  MOK^KS 

In  each  order  of  electric  loeoin.itives  Imilt  for  the  New  N'orlN, 
Xeu  ll;i\eii  &  Hartford  ihiriiii.;  the  past  tuo  ,^\■  three  \e;irs. 
there  h.i\"  heeii  iiicofp' irated  (lew  featiiris  of  de-i;..^!!,  Imt  in  llu 
lliirtv-iiiiie  hea\y  si.rviee  locoiuotivis  imw  under  cou^tructi'-n 
I'v  the  Kaldw  in-W  »stinj.;liou--e  comi>anies  iio  new  fe.tiun--  h.i\e 
heeii  intr.  idiiced.  luit  all  the  arran!ienteiit«.  that  have  inovcil  i-.  he 
hest  in  e\  eryday  road  s«.r\  ice  of  the  previous  loconiotivi-s  lia\t" 
heel)  coHihined.  The  nio>t  iioiieeahle  featuri'  i-  one  that  ^\  as 
.'ip]»licd  experinieiitally  to  a  siiiLiIe  locomotive  o\ir  a  >iar  ayo 
an<l  coii-ists  oi  llu-  ti-e  'if  eii;ht  nioi..i>  fur  f. mr  p.iirs  of  drivi-r-. 
These  are  airaui;x<l  in  f>iur  units  of  two  niotH>r-.  each  ]iair  !ia\- 
iiii;  iiraotically  one  ca.sin.L;  and  biilh  drivini^  mi  the  same  i|nill. 
Th~ articulated  tyiie  of  ruimiuf:  i^ear.  cousistuiii  of  two  truck-. 
e.ich  having;  twn  ]i.iirs.of  drivers  and  a  l>on\  truck,  c.iiiiiected 
hy  a  drawh.ir  at  the  ceiitir  and  si  i  arraiiLied  that  no  f.  irc»'-  ari 
transmitte<l  tliroui;h  tlie  cah  underfranie.  has  aiiain  Keen  u-e-l. 

l'!.\l>efi<  iicc  Inis  shown  ih.tt  the  ei:-;ht-mot.>r  arran'..;<.-nieni  i- 
a  desirahlo  one  for  the  follow int;  reasons:  i'eripheral  -pied  i-  a 
hmitinu  Uature  in  railway  mot,ir  dv.si,i;n  and  with  tw..  Muall 
nioii.i-.  it  i^  poSMhle  to  usi-  a  rotativv>jteed  appr<«xiinalel\  twice 
that  of  an  e<|ni\alein  l.ir-je  nintor.  Kai'h  motor  tint-  ha-  ah"nt 
•  jne-h,ilf  the  nmiilur  of  p.  .le-  of  practically  the  -ame  -i/e  re- 
»|iiired  li\  an  i<|m\aleiit  !.:r'-;i-  jiiotor.  'riurefore  tlure  i-  no 
in<rea-e  ni  llu  minil.er  of  ii.ii;-.  -in  h  a^  li«'l»i'ciiils.  armature 
Coils,  hrtisli  holders,  etc.  in  th«-  two  -matl  nioturs  o\«-r  wh.ut 
Would  he  re(|uired  fur  ;in  eiini\alet>t  larvie  motor.  Iiirilur- 
ni'iie.  ilurt-  :-  lon-idi  r:ilile  -aviii'.:  in  wei,i:ljt  an<i  space  dtn.'  not 
onl\  to  each  of  th  •  nioti.r-  hein.u  oile-lialf  a-  hiri^e  in  dianunr. 
liiil  ;tlso  lii-eau-e  <;ul>  nioi..r  e\en-  .diout  one-half  tlu  lornue 
.iiid  a  single  uear  cm  he  u-eil  .  ,u  the  (|ui1l  in  p'ace  of  the  tuo 
;-;ear-  pre\i^iusly  louud  ne'i--.ir_\ .  Thi-  allow-  tlu-  moi,.!  to 
lie  made  ii'nt;er  .ind  in  a  more  (.-■■•noinical  desi-^ti.  'I  lie  iiiot..r 
.-innatiiri-  us<-d  on  ilusi  !■  nonu  .ii\ «.-  are  iut^Tchaii.yvalile  with 
ilio-e    n-t-.t    on    the   other    moi..r    cir-    of  tJi,-    \",w    N  ork.    \ew 


Eight- Motor  Type  of  Electric  Passenger  Locomotive  for  the  New  York,  New  Haven  &  Hartford. 
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Haven  &  Hartford  and  the  Xew  York,  Westchester  &  Boston. 
Outside  of  the  twin  motor  application,  these  electric  locomotives 
are  very  similar  to  those  huilt  by  the  same  companies  for  the  Bos- 
ton &  Maine  fiir  use  in  the  Hoosac  tunnel.*  Each  pair  of  motors 
is  bolted  to  the  truck  frame  over  each  pair  of  driving  axles 
and  as  part   of  the  bottom   of  their  casing  there   are  two  axle 


quills  and  the  driving  wheels  is  effected  through  helical  springs, 
mounted  between  the  driver  spokes  and  projecting  arms  provided 
on  each  end  of  the  quill.  In  this  way  the  dead  weight  of  the  mo- 
tors and  quill  are  carried  by  springs  and  the  wheels  have  suf- 
ficient clearance  and  freedom  to  follow  irregularities  in  the  track. 
Each  motor  has  a  capacity  of  170  horsepower,  hourly  rating. 


Construction   of    Electric    Locomotive   Trucks  at  the   Outer   End. 


bearings  which  carry  a  quill  concentric  with  and  surrounding 
the  axles.  The  inner  diameter  of  the  quill  is  three  inches 
larger  than  the  diameter  of  the  axles.  A  single  gear  is  secured 
to  one  end  of  the  quili  and  the  two  pinions  keyed  to  the  ends  of 
the  armature  shafts  mesh  with  it.     The  connection  between  the 

•See  Ameriian   Engineer  nnil   Railroad  Journal,   November,    191 1 ,  page  446. 


and  three  of  the  locomotives  are  arranged  for  o])cration  on 
either  alternating  or  direct  current,  while  the  remaining  thirty- 
six  are  for  alternating  current  only.  Each  pair  of  motors  is 
connected  permanently  in  series,  and  when  the  locomotive  is 
operating  with  alternating  current  the  four  pairs  are  connected 
in  multiple.     When  direct  current  is  being  used,  however,  ar- 


Articulated  Connection  and  Cab  Supports  of  Electric  Locomotive. 
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mngetnents  are  made  so  that  two  pairs  can  be  connected  in 
series  as  well.  The  construction  is  suited  for  11,000  volt,  25 
cycle,  single  phase,  alternating  current,  or  650  volts  direct  cur- 
rent. The  locomotives  arranged  for  alternating  current  only 
are  intended  primarily  for  fast  freight  service,  and  are  designed 
to  handle  a  train  of  1.500  tons  at  35  miles  per  hour.    They  are 


T 


Spring  buffers  are  provided  at  this  point,  and  the  drawbar  has 
a  slotted  hole  in,  one  end  so  that  all  buffing  shocks  are  taken 
directly  by  the  buffer  and  the  drawbar  is  never  placed  in  com- 
pression. /i^■;■  ■,.-.;  ;.<.•:■..'■;;:  ..:  ■■-■.' V  ^^;■■,  >.;'•■^^;t':''■^^^■x;■V•.•'■■^.  r.::'^' 
A  radial  type  drawbar  arranged  to  receive  a  housing  for  a 
W^estinghouse  friction  gear  is  mounted  on  either  end  of  each 
truck.  This  is  provided  with  a  centering  device.  The  pony 
trucks   are   of   the   Rushton   type,    with   outside   journals.      The 
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Transverse  Section  of  Twin   l\^otor  Type  of  fiectric   Locomotive. 

expected  to  deliver  a  maximum  tractive  effort  of  40,000  lbs. 
The  remaining  three  are  for  fast  freight  and  heavy  passenger 
service,  and  are  designed  to  handle  a  trailing  load  of  800  tons 
at  a  maximum  speed  of  45  miles  an  hour.  .  >i  V\  " '' ^'  '.'    ; 

Each  group  of  two  pairs  of  drivers  and  pony  trucTc  has  cast 
steel  frames  of  the  bar  type  equipped  with  regulation  shoes  and 


V  '■'•  View  of  Pinion  End  of  the  Twin   Motor  Units.      .•■•'."•■.:{,■ 

equalization  scheme  provides  a  four  point  support  for  the  whole 
locomotive.     ;^:   ■".-..■   \^  '.'■'  '--^  /■'■.■  l'^■'^■^■■■■^  ■■■'  ^'.'X'- ^^''.i'- 

The  cab  underframe  is  composed  of  two  12-in.  channel  side 
sills  and  two  trussed  center  sills.  It  covers  the  whole  locomo- 
tive, and  the  cab  is  built  of  steel  plate  on  a  Z-bar  frame.  The 
cab  is  supported  at  four  points  on  each  truck,  the  two  at  the 
center  being  84  in.  apart  transversely,  while  the  two  at  the  ends 
are  about  34  in.  apart.  The  weight  of  the  cab  and  the  equip- 
ment carried  is  transferred  to  the  truck  through  coil  springs 
and  the  spring  pocket  plungers  are  allowed  to  sHde  on  the  bear- 
ing secured  to  the  truck   frame.     This  construction  js  clearly 
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ninf  ffsil  Shoe 
Section  of  A.   C. — D.   C.    Locomotive  Showing    Location   of  Apparatus   in  the  Cab. 


wedges.  These  are  located  outside  the  drivers  and  are  con- 
nected by  heavy  steel  castings  at  either  end,  and  a  built  up  steel 
structure  acting  as  a  center  plate  support  and  frame  brace  is 
secured  across  the  frames  between  the  drivers.  The  tractive 
effort  is  transmitted  from  truck  to  truck  by  means  of  a  drawbar 
arranged  to  leave  a  half-inch  maximum  clearance  between  the 
bumper   plates   of  the  trucks   when  all  the   slack  is   taken  up. 


shown  in  the  view  of  the  articulated  connection.  The  cer.tcr 
pins  carry  no  weight,  and  are  employed  simply  to  hold  the  cab 
in  its  position.  One  of  them  is  allowed  sufficient  longitudinal 
movement  to  prevent  any  of  the  pulling  or  buffing  stresses; 
from  passing  through  the  cab  underframe. 

When    operating    on    alternating    current,    the    energj-    passes 
through  an  oil  circuit  breaker,  through  the  primary  of  the  main 
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Jt.iMii   \    ll.irtl'iril   and   ilu-    \i\\    Ni'ik.    W  I'-ulU'^iir   \    I'm'sImii  i|iiilK  ami   ilii-   ilri\iiiu    wlucl-   i»   itUitnl   tlni'iich   iit'ial   >|iriiijjs 

<  'iit^tdr  .■!    tin    iwiii  uii'i'ir  apiiliiaiii  111.  liu-r  iKiMrii-  li  ki 'iiii  iii\  i-  iin 'iiiitcd  lu'turiii  tlii-  ilrixcr  ^|i"lvi>  aiitl  pri  pji  <.iiiiL  anii->  iiri>\  idcd 

arc  viT\  -iniilar  l"  ".Iivm'  Imili  1>\   ilir  -aiin   oi  ■in]iaiiii^  i"r  \\w  \\'<>-  ••ii  i;nli  (.'iiil  "I  llic  i|iiill      In  tlii>  \\a\   tlu'  dead  wiiulit  «if  tlu'  luu- 

t.'tJ)  \V  Maine  Ii'IUm'  in  llu    ll""-ai-  iniitul.       I'acli  pair  "I  nn'tciis  ii.i>   and   <|nill    mc   lani^d    li\    -|iriny>  and   tlu-   ulitid^   liavt-   snf- 

t>.    Imlti'il    til    tlif    iriu'k     irauic    i'\ir    ia<.li    pair    I'l    drixinu    axlo  lu'itiii  i-K'araiuH'  and   irii-di 'in  1"   ImIIkw    im-t;iilaritii  -  in  thi'  track 

aiiil    as  .part    .■!    ill      li.'iiciii    .'i    tluir    (M-iiii:    lluir    arc    \\\<>    a\lc  l-'.acli    innii.r   lia.-   a    iMp.u'M\    ^'i    17(1   lii  ir--(.'p. 'W  cr.    li<iiirly    ratini;. 


-  ;  "    '    •  .  ■■  Construction    of    Electric    Ccccniotive    Trucks    nt    the    Outer    End. 

Iiiarini:>    w  liu-Ji    /arr)    a    qtiill    cciuciitric    with    and    -iirrMinidiiiL:  and    three    ■•['    tlu-    !•  m-.  n;. 'liv  c«    arc    arranged    ;'   v       iKr.iti'in    •  m 

tlu-    a\!i-         lit     Mtiur    dranuicr    ■•!'    tlu     i|irll     i>    iliric     inc'ic-^  either   alternatiiu:    "r    direct    current.    wliiK-   the    rt.inainir.-u    tliirtv- 

latuer  than  tlu    diameii-r  "f  tlu    a\le>.      \  ^m'^le  mar  i-~  -ectin-d  >i\    arc    I'^r    aheriia'ini:    cnrrent    only,      l-'adi    p.rr    •■;'   niMtMrs    is 

\<.>  ••tie  eiiil  •■!   the  iitiili  and  the  I  w  •  •  p'.ni-'ii-  ki-yed  t^^  the  iiid*  ■•!  cptniccii-d    pi'rni.ineiitl}     in    -eric-,    ami    w  hi'ii    ih<       •  • -. 'ini 'tix  i'    is 

till-  arniatiiri-   >halt-   ini^li   with   it        The   ciinnecti"n    ln.-t\\n-n    the  i  •pi-raliii'.^    with    .iltirn.ttiii,;     •urreiit    the    fi'iir   pair-    ..r>    connected 

'  .<rK   :■Vu^^,  l'::\  :-_.!^:-<^v'--r'j  'K.''t>- ■.•'';.•'<•  r-,,;    \,.w-nii., ..  1 '■  1 1 .  ).:,t.   t  u.  '"    "Htltiple       W  lici:    dirccf    ctirrctit    is   hi-in'..i    ti-fi.    :i.>\v»-\er.   ar- 


Articul.itcd   Connection  and   C-ib  Supports  of   Electric    Loconiotive. 
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-'•■-'"•'-■■■•.•"■:■■.•      '■:'""■-■■■  ^-z  .  ■■■".'■■':    .'.:■-"    -.-^  .'-'■" --■■-  -;•■■■- '^«?4/_  ■■;. -' 

'     ' .     ■    ^  -       ■        .        .._  ■     •..  -,  ■  ■■       -      -s-wjpi- 

.iiiifiiifiUs    an-    iiiadf    ^>i    t])at    luo    i)aii-    laii    \>v    coinuctiMl    in       S|irin'^   iiii()tT>  arc   i)pi\i(ir<l   at   ■tlii>  jtimit.  ami  thf   <iia\\lMr   '.la* 
rii'S    as    wvll.      'I'lic    c.  inviiiution    is    suit<<l    fi>r    11.0()()    v<>lt.   25       a    -loitril    lioU-   in    <>iu'   tii>1    ><>   that    all   Inifliiji;    sh.XkN  an    takfti     ,: 
>\lf.  sinnie  iilia^r.  altiriiatiii.u   current,  ur  (>5()  volts  direct  cur-      <linctly  |)y  the  l>ul"U-r  an-i  the  ilravvhar  is  nvver  placed  if.    ••>m- 
iit.       The    IoC'.iii<iti\  es    arraiiijed    for    alternatin,u    current    only      pression. 

;r  inten<!ed  primarily  I'.ir  la-t   freight  service,  and  are  designed  A    radial   type   dravvl.ar   .irr.ni'jed    lit   receive   a    hi.usinjr   i-.r  a 

handle  a   train   n!    l.-iOO  t.in<  at   .^5  miles  per  hour.     They  are       \\'<  >tini;li<>tise    friction    v^ear    i-    m-^mUeil    on    eith<r   end   oi    <acli 

truck.       I  his    is    provided    with    a    centering    di\ice.       Tlk    p''n.s' 

!   ^  '    IniCKS    Jirc  Vif    llie    l'!u>.hion    t\]ie.    wjlli    oni^i<le    i-hUfnaN       Tlii'  ■        .    ,  • 

/-4' 
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^itio  Motor 


-  Drivers 


12-6' 
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Third  Qail  Shoe 
Tliie  Bones 


Transverse  Section  of  Twin   Motor  Type  of   Electric   Locomotive. 


View  of  Pinion    End  of  the  Twin    Motor  Unrts. 

ei|uali/;ilion  schein.'  prmiile-  a   four  poim   stipp/.rt   f-r-hf  whole 
locotnoiixe. 

The  vail   imderframe    i~    c  .mp.i>.ed  of    \\\"    l_'-tn     -  iu.:.uel   <.jde 
-ills   ;m<l   t\v4i  trussed   centt-r   ^ill-.      ll   cover>  th<-   wh-d'    lot. .mo- 
tive. an<l  tile  cah  is  huik  of  »uel  plate  on- a  /-l>ar  fra::.f.     The 
■xpi^tid    lo    deli\vr    a    in.iximum    tracti\i'    it'fort    of    40.(M)(>    Ihs.       cah   is   sup])orted   at    fonr    jfini-   I'.n   each   truck,   t4u-   T\\i   a:    the 
The   rem;iininsi   tiiree   are    for   t'ast    freitiht   and   heavy   passenger      center  heing  X4  in.  apart  tran-ver^ely.  while  the  tw.  •  ri*' rhe  end- 
service,   and   art    de-i^ned    to   handle   a   trailinii    loail   of  .s!(lO  tons       are   ahout   .^4   iti.   .-ip:irt.      The    vvtitiht   of   the  cah   and   V:u^  it)uip- 
at   a   niaximum    -peed   "f  4.-i   miles   an    hour.  meiit    carrii-d    i-    tr;m>fernd    \"    the    truck    4hroui;h    vi]    sprinvis 

l'..ich   .uronp  ..(    twci   )i;iirs   o|    drivt-rs   and   pony    truck   has   ca>t       and  the  .-i^ritiii  poekel   phm.;.r-  are  .allow ^d  to  -iidi     .!■  *he  Ik-uT- 
-leel    fr.imes  of  the  liar  t.\  pe  npiipiied   with   r<.i;ulatioii   -1i,k-  ati'l       in:^    Mcured    to    the    truck    frame.      Tlii-    coji-tni'ii- ■:;    :?   ^•';ear^^■ 
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•     ■  ;,                                                                     Tfiinl /fill  Shoe  ,.,,         -,...,•. 

,.;..  Section    of    A..C. — D.    C.    Locomotive   Showing    Location    of   Apparatus    in    the   Cab. 

\ve<l'-;e-.       i'lu-v    ar«,-   loi-ated    out>iile    tlie    dri\ers    and    are    con-  >lio\vn    in   th*'    view    of   "lu-    .iriicuiated    cowu-ciii.n.      1  i,-.^   ..-v^'it 

nected  hv    lu:i\.\    -teel   c;i-tinv^-  at  eithiT  end,  an<l,  a  huilt   up  -teel  pin-  c;irr>    no   \vei-..;hi.   and   .ii-e  employed  vi m ply.  ti.  hold  the  c.;l5 

.-tructure    aciiti!.;    .t-    a    c<iUer    ]>late    support    .and    frame    lirace    is  in   it- jtosititiu.      (  tiie    of   tluin    i<   allowed    sniti^^-iinr,   ],ijii>itij(!|ii,-iV 

Secured    aero--    the    frames    hetween    the    driver-.       The    tracti\e  movement    to    pre\cni     .iii\     ..f    uie    jiiilhug    or    i-UtVinii    slns<-e- 

etTori  i-  tran-mitti,<!  f  r.  .m  truck  to  truck  h\    mi.m-  ><\  .i  dr.iwh.ir  fr^im  jiassinj.;  tlifonyh   tlie  caK  uiTxierfranie.                  '.     i- 

arrani^ed   to   !<.a\e   a   half-inch    m.ixinuitn    clearance   lutueeii   the  \\'hv'n    operatin-^    fii    ;.Ii^rn.itinu    ctirreiit.    tIk'    eweryv    :ias<e9 

hunijier    platen    of    tlie    trucks    when    all,  the    slack    is    tri.ken    up,  throut.;!)  an  oil  qrcuit  hreaker.  throuyh  the  pdiiiary  <A  tla  niaiit 
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transformer  and  then  to  the  jjround.  A  number  of  taps,  pro- 
vided on  the  secondary  winding  of  the  main  transformer,  arc 
connected  throngli  preventive  coils,  by  means  of  pneumatically 
operated  switches,  to  the  motor  circuits.  There  are  twelve 
voltage  steps  on  the  transformer,  of  which  nine  are  for  running 
points.  The  pneumatically  operated  svvi'ches  are  assembled  in 
one  group  located  close  to  the  transformer.  The  reversal  of 
the  direction  of  rotation  of  the  motors  is  effected  by  two  pneu- 
matically operated  drum  type  reversers,  each  .of  which  is  so 
connected  as  to  control  two  pairs  of  motors.  There  are  two 
blowers  located  in  the'  center  of  the  cab  directly  under  the 
main  transformer.  These  are  each  driven  by  an.-  a.c.-d.c.  mo- 
tor, ami  *lraw  the  air  from  the  outside  of  the  locomotive, 
discharging  it  through  the  main  transformer,  motors  and  le- 
sistor.s.  There  are  two  motor-driven  air  compresscfrs,  eacii 
having  a  capacity  of  50  cu.  ft.  of  free  air  per  minute,  provided 
for  the  operation  of  the  air  brake  and  control  eciuipment.  An 
oil  burning  steam  heater  plant  capable  of  supplying  i^OO  lbs.  of 
steam   per  hour  is  installed   on   the   passenger   locomotives. 

The   thirty-six   alternating   current   locomotives   have   the   fol- 
lowing   general    dimensions: 

Lengtli    lietween    toupler    faces    . . .;,'.  ...  ■.,■  .v • 50  ft. 

Maxiimim     wiilth 10   ft.   3  in. 

Ma.xiiiuim     height     (ver     cah 13   ft.    10  in. 

Rigiil     u  heel     base     *^  f t. 

Total    wlieel    ba.se     40  ft.  6  in. 

Drivinif    wheel    diameter     63    ft. 

Driving    jnurnals    7  x   13  in. 

Truck    u  heels    diameter     36  m. 

Truck     .journals     6  x    12  in. 

Weight    in    ilriving    wheels    (a.c.-d.c.    hicomotive) 182,000  lbs. 

Weight,  total    (ax.-iLc.  lcc«motive> 240.000  lbs. 


LOCOMOTIVE    BOILER    LOW    WATER 

..     ..:-..■...      ......      .  TESTS  .      ..^.  :........,,„ 


GLTTLNG    SPEED    ON    PLANERS. 


A  methml  of  obtaining  an  e(|uiva1ent  planer  speed  to  cover 
any  combination  of  cutting  and  return  speeds,  and  give  the  aver- 
age for  the  full  cycle,  has  been  developed  by  L.  R.  Pomeroy;.  con- 
sulting engineer.  Xew  York.  This  will  be  found  useful  in  con- 
nection with  detailed  studies  of  machine  tool  operation,  par- 
ticularly time  studies. 

Let  C  =  cuf.ing  speed  in  feet  i)cr  min.         .■'•..'''  '.!■:'.  .'if".. 
.  R -::=  return  speed  in  feet  per  min..;:^-  •■V---..;^".   :  ■  '' >,  :^^^'  . 
..  .'•    .:    E  =  e(;uivaknt  cutting  speed  in   feet  per  min.         ..        .' - 


E  =  C 


1    +  — 
R 
C  X  R 


;  .  For  fxample,  if  C  --  -'0  ft.  per  ivin.,  and  R  =  100  ft.  per  min. 

■.•■•'  'V  .  ■  .    ...  ■•f    X    100 

■•■     /  ■    ••''■■',■,";         K    = —    -8.6    ft.    I'cr  min.         ,   -    .  ,  ,  ; 

40    ^    100 

H  llu    \sork  is   12  in.   wide  and   10   ft.   long  and  a   feed  of  ^s   in. 
cun  be  :aken.  the  time  for  cutting  will  be..;.    -.' ;    /        ^  •, '. 


8.  X    1-^  X    10 

=   33.6  mi:'. 

28.6     -■.;;-.;.   ,.  -  ■ 


the  equation  being 


Mill*    -ler   in."*     X     i  wiiUh    in    iiches)     X     (UnKth    in    feet )     X     (C    -f-    R) 


C  X  R 
Overrun  can  be  included  as  a  percentage  of  the  length  of  cut. 
By  using  the  rati")  of  the  cutting  to  the  return  speed  the  equiva- 
lent cutting  speed  i»  obtained  even  n^ore  simply. 


Rn.ti.j  1  tu  1 . . . 

Ratii>  1  to  J.  .  . 

Rati..  1  to  3 .  .  . 

Ratio  1  to  4... 

Ratio  1  to  5.  . , 


K  e<iuals  '  i  C 

K  cciuals  -t  C 

K  eiinals  ^1  C" 

, K  c«|uals  -fs  C 

K  eciuals  56  C 


Orf.  TR.\FFir.— The  Bessemer  &  Lake  Erie  in  the  month  of 
May  haukd  from  Lake  Erie  to  the  mills  of  tlie  Pittsburgh  dis- 
trict 23,584  cars  of  ore— 1.115,000  tors.  This  is  62,000  tons  more 
than  w.is  ever  before  carried,  (  vcr  the  line  in  a  single  month. 


.\s  a  culmination  of  the  extensive  series  of  comparative  loco 
motive  boiler  tests'^at  have  been  under  way  at  Coatesville.  Pa  . 
during  tha  past  live  months,  the  two  boilers  were  subjected  to  a 
trial  for  determining  the  effect  of  low  water.  This  test  took 
place  on  June  20  at  Coatesville  and  resulted  in  the  giving  way 
of  the  crown  sheet  of  the  radial  stay  !)oiler  when  the  water  had 
fallen  14^4  in.  below  the  crown  sheet  level,  while  the  Jacobs- 
Shupert  boiler  gave  no  signs  of  f^ure  or  distress  after  55 
minutes  and  when  the  water  level  was  more  than  25  in.  below 
the  top  of  the  crown  sheet.  The  impossibility  of  obtaining  suffi- 
cient steam  from  the  water  remaining  in  the  boiler  to  maintain 
a  pressure  of  more  than  50  pounds  and  give  the  required  draft, 
forced  the  closing  of  the  test.' 

These  tests  were  outlined  bv  and  have  been  conducted  under 


Radial  Stay  Boiler  Just  as  the  Crown  Sheet  Gave  Away. 

tb.c  direction  of  Dr.  \V.  !■".  M.  Goss.  and  have  very  fully  covered 
the  comparative  results  for  diiciency.  capacity,  water  circulation 
and  strength  of  the  two  boilers,  which  were  identical  in  con- 
struction with  the  exception  that  f>ne  was  fitted  with  a  Jacobs- 
Sliupert  lirebo.N.  while  the  other  had  a  normal  radial  stay  firebox. 
In  preparation  for  this  test,  both  boilers  were  placed  on  the 
cinder  dump  of  the  Lukens  Iron  &  Steel  Company,  at  a  point 
sufficiently  far  away  from  houses  and  other  buildings  to  prevent 
accident  in  case  of  the  complete  rupture  of  the  boilers.  This 
dump  is  located  in  a  valley  and  the  adjacent  hillside  offered  a 
splendid  position  for  the  spectators.  .\  grandstand  was  built 
about  2,500  ft.  from  the  nearest  boiler  and  here  the  invited 
guests  had  an  excellent  view  of  the  proceedings.  A  boml^root 
consisting  of  a  firebox  turned  on  its  side  was  located  about  250 
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Radial   Stay    Boiler   After  the   Low   Water  Test. 


Interior  of   the    Radial    Stay    Firebox   After  the   Low   Water   Test. 
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Iran-:-  *ikt  an. I  t!uti  t"  tlu-  m-i.un«l.  \  mnrlur  <<i  ta|is.  in-"- 
\iiic<i  ti  tin-  ^iOiiii<lary  wiiidiiii:  m|"  tlu'  main  iratisfdniuT.  an- 
ct'niH'*i'(l    tliroiiLili   iiri'\  i-!iti\  r    ruil^.    li\    nuaii-    "i   inuiimaiically 

•  >IHTat«.-'I  »\\  itclu-.  Im  till'  ni'it^r  rii\uit>.  I  lici  «.•  ari'  twcK.' 
vollaui-  ^tiii>  "II  tlu-  tran-i'i'iiiur.  "f  wliuli  iiiiu-  an-  fur  running 
jt.iiin-        Ilu'    i>!U-iiiiiaiiiall\    oiKratid    >\\i*ilH-    arc    assi-niMi'd    iii 

•  •lu-  L.;  'Uii  I'li'itril  rlixf  t<i  iIk'  iran>i(irnur.  TIu'  n-vcrsal  ni' 
ihv  ili^viiii  II  ■■!'  r'ltati'Mi  "i  tlu-  tnnt^T-  i-  i.-l'l\-(.-ti(l  li\  tw^i  piu-u- 
itiaticaMy  iipcrali-fl  ilrinii  t\]it-  rr\i-rM-r-.  i-aiti  ^l  wliiili  is  S' • 
«.-'.iiiiu-cr'-<l  as  t"  oi'iiir"!  tw^  pair-  '<\  iiuitur-.  riu-ro  ari-  t\\" 
Mcuir-  l.io;it(-il  1)1  till-  i-i-iiti-r  I'l  tlu-  vali  ilirrkllx  uiukr  tlu- 
main  •  •an-u  ■nmr.  rhi--*.-  art-  larli  drivi-n  li\  an  a.i'.-il.c.  iiin- 
l.iT.  a::'!  <lrau  tlio  air  trum  ilu-  >nnsi<li-  ni  tlu-  liH-dnuiiix  i-. 
<Its<.-liaruiny  it  ilir"U.L:]i  tlu-  main  traii>l'' 'rnur.  mut^ir-  ami  n- 
-i-i..!--  Tluri-  ari-  i\\"  mi  .t"r-clri\  i-n  air  i-i  impri-s-.iir>.  oaiii 
Jia\in-,  I  i-apadty  mi'  .-(I  cu.  ft.  "f  I'ri-i-  air  jn-r  inimiti,-.  iin-vi'li-d 
i><r  tlu  i.tmratti'M  if  tlu-  air  lirakt.-  ami  i-.  ■ntriil  ri|uipnu-ni.  .^n 
■oil  Iiiiririiii;  -ti-am  lu-ati-r  plant  rapaMi-  >'f  >iip))l.\  in-.;  HKI  Uis.  <i 
strain     ■i.r   h..iir   i-   iii-talU-il   "ii    tlir   iias-i-nui-r    ln-onii-tnt--. 

Tlu     •Iiiri_\--i\    aitt-rnatinv    inrntii    In-.  .im.ti\»  >    lia\r    tlu-    f-il- 
IiiwiiiL;    ^envral    ilinH-ii>i'  n>  : 


l.t-Mvir      ••,itt<-rM    ruiipli-r    t:iv>'"     .........  i.  ....  ; 

-Mnvui"j"-    vviilrli     ......  .■;,,.. . . . ., 

M;i\iir.!--'-     hi-iylil     ■  vt-i      i-'iili,  .  .  .  .  .-. ,.  .' .  .  .  ... 

Kitii'l       *  ii'vi      Sa-i;      .  i ......,:........ 

*rt>I;i)     ^*   .vv\    Ii.'i-4-     .     .....  ...',  ...-.-.     :..*.'. 

J>ii\irw'     u  Mret    ili.-itiix-U'V     ;'...... 
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of  tlu-  r row  11   -lu-i-t  of  tlu-  radial   -tay  koik-r  w  lu.'n  thi-  w.iti-r  iKn 
falk-n    14' t    in.    kol'-w    tlu-   irowii    >lu-i-t    K-vi-l.    whik-   tlu-   jaoMk- 
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the  top  iif  tlu-  erown  -heit.      The  iinpos^jkility  of  olitainin!.i  sutti 
eiein    >team    from   ;lu-   watt-r   remainin;.;   in   the  hoikr  to  maintaii 
.1   pre--nre  of  nioie  than   .-()  pound-  ami  .ui\e  tlu-   required   drati. 
fon-i-d   the  i-lo-ir-   i.f  the   le-t. 

Tlie-e   test-    w  t-re   outlined   k\    and   ha\  e   keen   eondueted   under 
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Radial    Stay    Boiler    After    the    Low    Water    Test. 


Interior    of    the    Radial    Stay    Firebox    After    the    Low    Water    Test. 
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ft.  from  the  boilers,  and  from  this  point  the  oil  fuel,  feed  water 
pump  and  draft  were  controlled.  Here  also  were  mounted 
telescopes  through  which  the  reading  of  the  steam  gage  and 
the  water  level  gages  were  made.  Telephonic  communication 
between  the  bomb  proof  and  the  grandstand  was  arranged  and 
an  announcer  at  the  latter  point  gave  continuous  information 
on  the  progress  of  the  test.  In  addition,  a  large  water  level 
and  steam  pressure  indicator  mounted  near  the  bomb  proof 
showed  the  height  of  the  water  level  and  the  amount  of  steam 
pressure  in  the  boilers  at  all  times. 

The  Jacobs-Shupert  boiler  was  tested  tirst.  At  the  beginning 
of  the  test  the  water  level  stood  6  in.  above  the  crown  sheet 
and  the  steam  pressure  was  223  lbs.  The  feed  water  supply 
-was  then  shut  ott  and  part  of  the  steam  generated  was  used  for 
<lraft,  the  remainder  being  blown  out  through  the  three  large 
pop  valves  set  to  close,  one  at  225  lbs.  and  the  others  slightly 
higher.  The  water  level  continued  to  fall  and  at  the  end  of  ten 
■minutes  the  top  of  the  crown  sheet  was  bare.  The  steam  pres- 
sure remained  at  about  225  lbs.  The  water  level  began  to  fall 
quite  rapidly  and  after  it  had  reached  a  point  about  10  in.  below 
the  crown  sheet,  it  was  evident  from  the  appearance  of  the 
steam  emerging  from  the  pop  valves  that  superheating  was 
taking  place.  Gradually  one  safety  valve  after  another  seated 
and  when  the  level  had  reached  a  point  about  18  or  20  in.  below 
the  crown  sheet,  the   steam   pressure   fell   enough   to  permit   all 


Back    E^d   of  the  Jacobs-Shupert   Firebox   After  the   Test. 

the  safety  valves  to  close.  It  continued  to  fall  quite  rapidly 
until  the  level  had  reached  a  point  25  in.  below  the  crown  sheet, 
whicli  was  the  limit  to  which  the  water  level  gages  read,  when  it 
had  dropped  to  190  lbs.  The  test  was  continued,  however,  but 
the  rapidly  falling  pressure  rcciuced  the  blast  and  the  combus- 
tion became  more  and  more  incomplete.  This  was  clearly  indi- 
cated  by   the   large   amount   of   black   smoke   pouring   from   the 


stack.  Finally,  when  the  pressure  had  dropped  to  50  lbs.,  about 
55  minutes  after  the  test  began,  it  was  necessary  to  discontinue 
it  for  lack  of  steam  pressure,  due  to  the  small  amount  of  watei 
remaining  in  the  boiler.  Reference  to  the  illustrations  will  show 
the  condition  of  the  firebox  at  the  completion  of  the  test  and  it 
will  be  seen  that  there  is  no  visible  distortion  of  the  plates 
although  it  is  very  evident  that  they  were  highly  heated.     The 


Interior  of  the  Jacobs-Shupert  Firebox  After  the  Low  Water  Test. 

l)rick  arch  tubes  were  in  no  way  disturbed  nor  do  they  show 
any  signs  of  leakage,  although  practically  half  their  length  was 
above  the  water  level  at  the  end  of  the  test. 

While  the  test  of  the  Jacobs-Shupert  boiler  was  going  on,  the 
radial  stay  boiler  was  being  prepared  an'l  the  test  on  it  was 
immediatelj'  started.  It  was  subjected  to  exactly  the  same  con- 
ditions and,  after  an  interval  of  about  10  minutes,  it  was  an- 
nounced that  the  crown  sheet  was  bare.  The  pressure  at  this 
time  was  from  225  to  230  lbs.  When  the  water  level  had  reached 
a  point  about  6  in.  below  the  crown  sheet  some  leakage  appeared 
around  the  staybolts  in  the  outer  sheet,  and  the  joint  between 
the  throat  sheet  and  shell  developed  a  leak.  These,  however, 
were  all  comparatively  small.  The  pressure  was  maintained 
and  the  v\ater  level  continued  to  fall  until  it  had  reached  a  point 
14'4  in.  below  the  crown  sheet,  which  occurred  about  23  minutes 
after  the  test  had  begun,  when  an  explosion  took  place  which 
lifted  the  boiler  and  threw  a  shower  of  brjck.  piping,  timbers, 
etc.,  over  a  space  of  about  50  ft.  in  every  direction.  The  boiler 
was  displaced  from  its  foundation  and  thrown  about  18  in.  to 
one  side  as  is  shown  in  one  of  the  illustrations.  Examination 
showed  that  the  crown  sheet  had  given  way  in  a  sag  but  that 
it  had  not  split  or  cracked.  It  was  found  that  72  hammer  headed 
stay  bolts.  81  button  beaded  stays  and  21  T-bar  bolts  had  pulled 
out.  The  damage  was  largely  on  the  right  side,  beginning  at 
about  the  second  row  of  T-bars  and   extending  back   14  rows. 
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The  writer  has  noted  over  50  different  variations  of  the 
necessary  10  or  12  operations  for  completing  each  driving  box 
of  a  locomotive,  and  gives  below  what  is  judged  to  be  tlie  best 
methods  so  far  observed.  As  there  are  necessarily  a  far  greater 
number  of  boxes  repaired  than  new  ones  made,  the  discussion 


Casf  on  Atrnr  Brass 


Crvirn  Brasses 
and  Near  Botes 


Hard  Orease 
Press 


Old  Boxes 
Fig.   1 — Arrangement  of  Tools   in    Driving   Box  Section  of  Stiop. 

is  largely  conhned  to  the  repairing  operations,  with  only  an 
occasional   reference  to  new  boxes. 

:  The  size  and  character  of  the  shop  and  the  nature  of  its 
equipment  must,  to  a  large  degree,  enter  into  the  method  of 
doing  this  class  of  work,  and  will  also  be  a  factor  in  deciding 


Fig.  2 — Macliining  the  Crown  of  New  Boxes  on  a  Draw  Cut  Shaper. 

whether    certain    machinery    should    be    installed    or   not.      The 
methods  described  are  suited  for-  a  shop  operating  15  or  more 
pits,  and  the  arrangement  of  tools  in  Fig.  1  is  suggested  as  the 
best  to  get  the  most  efficient  results. 
Facing  Nezc  Boxes. — This  operation  should  be  performed  on 

•Entered  in  the  shop  practice  competition   which  closed  May  1,  1912. 


a  heavy  double-head  planer,  setting  the  boxes  up  in  two  rows. 
This  method  is  preferable  to  milling,  because  steel  boxes  are 
frequently  so  full  of  sand,  that  the  work  is  very  destructive  to 
the  milling  cutters,  which  are  not  as  easily  made  or  resharpened 
as  planer  tools.  The  castings  should  not  have  more  metal  left 
on  them  than  can  be  removed  in  one  cut,  and  ordinarily  this 
operation  on  a  set  of  six  steel  boxes  should  be  completed  in 
less   than   four  hours. 

Machining  the  Crozvn  of  New  Boxes. — An  excellent  method  of 
machining  the  crown  of  new  boxes  is  by  using  a  Morton  draw- 
cut  locomotive  shaper,  as  shown  in  Fig.  2.  This  process  or- 
dinarily takes  about  one  hour  per  box  (12  in.  brass)  after  the 
fixture  is  set  up.  The  usual  way  of  doing  the  work  on  a 
slotter  will  require  a  considerably  longer  time. 

Macliining  the  Brass. — What  is  believed  to  be  the  quickest 
and  most  economical  method  of  machining  the  crown  brass  is 
shown  in  Fig.  3.  This  is  on  the  same  machine  as  shown  in 
Fig.  2.  The  brasses  are  cast  to  the  proper  length  and  should 
require  no  machining  on  the  ends,  although  this  is  being  done 
in  many  shops.     The  time  taken  for  machining  the  brass  ready 


Fig.    3 — Finishing    a    Crown    Brass   on    a    Draw   Cut    Shaper. 

to  press  in  the  box  is  45  minutes  for  an  average  every-day 
l)erformance.^;y  •-'••'     ■' '■      ■  ^*v,'.'  " " 

Pressing  in  the  Brass. — The  method  of  pressing  the  crown 
brass  in  the  box, .  using  a  Lucas  SO-ton  forcing  press  is  shown 
in  Fig.  4.  New  brasses  are  forced  in  new  boxes  in  a  very 
few  minutes  at  a  pressure  of  about  25  tons.     -•'"=:       :    --    ^- ' 

The  practice  recommended  when  forcing  the  brasses  in  old 
l)oxes  is  as  follows :  .\  standard  cellar  for  each  class  of  box 
should  be  kept  at  the  press  and  used  as  a  gage  so  that  in  forcing 
in  the  brass  the  proper  pressure  will  be  used  to  spring  the 
legs  back  to  their  original  position.  This  practically  brings  the 
shoe  and  wedge  faces  parallel  to  each  other,  and  permits  the 
minimum  amount  of  planing.  It  also  insures  the  cellars  being 
maintained  to  a  standard  size.  Instances  have  been  observed 
where  brasses  were  pressed  or  cast  in  regardless  of  this 
feature,  and  either  the  cellars  were  refitted  to  suit,  or  the  boxes 
were  machined  to  fit  the  cellars.  In  some  cases  the  whole  set 
would  have  cellars  of  different  sizes. 

In  taking  data  from  500  boxes  it  was  found  that  to  press  in 
the   brass   and   spring   the   box   back   to   its   original   shape,   the 
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r<.'in.iiiiiiiii  in  tlii-  li-iikT.  ki-t\rciuc  t"  tlic  illustrations  will  >h<>\ 
!lu-  o  Miditic  111  i<{  till-  lirtlpiix  at  tlu-  ci  >m]>k'tii  m  .if  tlic  test  and  i 
uili  l)c  MTM  that  tluri-  is  iio  \i.silili'  (list<irti<m  <if  the  platt- 
althiiiiiih   it    is   \vr\   i-\i(UtU    that    tlu\    ui-rt-    lii^hly    lioatcl.      'I"!i. 


n.   iT>:n  ihf  ii"'i'crs.  ami   frmn  iln-  ji. nin  tlu'  'mI   ftirl.  iVctl  water       stack.     I'iiialiy.  when  the  pressure  iiail  lir. ipiieil  \'>  50  Ihs..  alxiu 

lumip    aiii:      Iral't     were    o>iitr"lUil.       Ileri  ■alsn    were    iii'Hinteil       53   niimUes  alter  the   test   lie.nan.  it    wa-   iieeessary   t-i  <lisc<>minii 

telesvijies    :l!r'.U!;h    whieh    the    readme;    "I    the    ^teani    i;at;e    ami       it    t'l  ir  lack  of  steam  i.ressure.  <lue  tn  tlie  small  amount  of  wate 

the    water    'evel    i;ai:es    were    inaiK.       1  elephonie    eommimieaiion 

l>eiv\een   tlii-   ImiihIi   pr^if   an<l    ihi-   i;rancl»iaii<l    was   arranged   ami 

iin    atiuouiieer    at    the    latter    |M.iiu    ua\i-    loiitiinious    information 

on,  the    j)roi;re>>    of    the    test.      In    a'l'lilioii.    a    larvie    water    level 

and    steam    jue-^ure    in<liralor    mounted    near    tiie    bomh    proof 

-bowed   the   hi-ii;ln    of   ihi-   watir   level    and   the  amount    of   steam 

pn-sure  m   the   liodirs  ;i>   all   tinu-s. 

Rre  JaoMhs-S'iUinert  holler  was  testeij  iifst.  \t  tlu-  licj:inniiii; 
<\i  tin  H'st  the  water  le\il  stoi.d  (>  in.  al>o\i-  the  crown  sheet 
and  the  .sfeam  i)re<sure  was  _'_'5  IK-..  ihe  feed  water  suii|>l> 
\va»  then  shut  otf  ami  part  of  the  -team  ueiieratiil  was  u>vi\  for 
draft,  tile  remainder  heiim  Mown  out  iliroui^h  tlu'  three  lart;e 
])<>ii  valves  -et  to  el.Ke.  one  at  22?  !li-.  and  the  others  sli,t;htl\ 
liiglier.,  ilu-  water  le\  el  comituud  !■■  fall  and  at  the  end  of  ten 
minutes  the  t^p  of  the  crown  -lutt  wa-  hari.  The  steam  pres- 
sure raiiatiied  ;.t  ahout  22r  Ih-  Ilu  water  le\el  hei.;an  to  fall 
quite  rapidly  and  after  it  had  reached  a  point  about  10  in.  below 
tltc  crown  sheet,  it  wa-  evident  from  tlu-  appearance  of  the 
.'leant  niivrymu  from  tlu-  pop  vaUe-  that  superlieatini;  was 
takinir  place,  .'iraduallv  oiu-  -,aiet\  \.it\i-  afiir  another  seated 
an«l  when  the  level  Inul  reached  a  jioint  about  IS  nr  20  in.  below 
the    c-ovv  n    -luei.    the    steam    )ire-sure    fell    enou-h    to    permit    all 


Interior  of  the  Jncobs-Shicpert   Firebox   After  the   Low   Water  Test. 

brici-:  arch  tiibi'S  were  in  iio  wav  disttirbid  iior  <io  tliev  sliow 
.iiiv  sii^ns  of  leaka,:ie.  althouj.;!!  jiraciicallv  half  ibeir  leiiytb  wa- 
.ibove    the    water    level    at    the   end    of    the    te-t 

While  tile  te-t  of  the  J.icolis-Sbupen  boiler  w;i-  :..;oiiii;  ou.  the 
r.i'lial  st.iy  boiler  wa-  beiny  prepared  .iii'l  ilie  test  on  it  w.i- 
inmiediatel.v  started.  It  wa-  subjicted  to  exaillv  the  -ame  con- 
ditions and.  after  an  interval  of  .ib  lut  1(1  minutes,  it  was  an- 
nounced th.i'  the  crown,  sheet  wa-  bare.  The  pres-nre  at  lln- 
iinie  was  iroin  22?  to  2M)  lb-  When  the  water  level  had  reached 
,1  point  about  <)  in.  helow  the  crown  -beet  -■  ime  leak.iue  ajipeared 
around  the  stayholts  in  ihe  outer  -luel.  and  the  joint  between 
the  tiiroat  sheet  an<l  -hell  developid  a  leak.  i'he-e.  hovvevi-r. 
Were  all  comiiarativ  elv  small.  Ihe  pr<--ure  was  maint.iineil 
aiiil  tile  v'.iter  level  continued  t"i  fall  nntil  it  had  reaclu'd  a  point 
14'  in  below  the  crown  -luit.  which  oeciirreil  about  2.^  minute- 
.'Iter  tile  le-i  had  bi'jun.  when  an  <-.\plosion  toi.k  place  whii'h 
littecl  the  boiler  ,nid  llirevv  a  sh.  ivv  tr  of  brick,  pijiint;.  timber-, 
ttc.  over  a  -p.ace  of  about  50  ft.  in  everv  direction  The  lioiUr 
the  safetv  v.i'.vi-  to  clo-e  It  c  .nninieil  to  fall  quite  ra|iidl>  was  displ.iced  from  it-  foundation  and  thrown  abotit  IS  in.  to 
llllti!  ,'Iie  ievV"  had  reacheil  a  jpoitit  _'5  in.  below  the  crown  sheet.  one  si«le  as  i-  >liown  in  one  of  the  illustrations.  h"..\ainiiiation 
vvhicii  \\.i-.tii<-  imit  to  which  the  vv.aier  level  uayi's  read,  when  it  -howfd  tliai  the  crown  slu-et  had  t-iveii  wav  in  ,i  sat;  but  that 
had  .jropped  to  T'O  lb-.  Tlu-  test  was  cotitinued.  bowever.  but  it  h.nl  not  -p-'t  or  cr.icked.  It  wa-  fouiKl  th.it  72  hammer  heade<i 
the  r.ipidiy  fa'lini:  pre-sure  re/.ticed  t!u  bla-t  and  tlie  coinbus-  stay  hoU>.  SI  htitlon  lieatled  stay-  and  2\  T-bar  bolts  liad  pulleil 
lion  bee.itne  lUvTe  and  more  inc.  inplete.  This  was  dearlv  in<li-  out.  Tlu-  dama.ue  wa-  lariielv  on  the  rii;lu  si<l,e,  beiiinnintr  at 
cated    h-     :he    "a.rue    amomu    --i    b|,-,ek    -nioki-    pourins.:    troni    the       about    tlu-    second    n.w    of    'l"-bars    and    <-.\teiidinsi    back    14   n.w  s. 


EacK    =.nd    of    the   Jacobs-Shupert    Firebox    After    the    Test. 
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REPAIRING    DRIVING     BUXHS* 

BV  M.  H.  WKSTBROOK. 

I'llf    writt-r    lias    n<'t(.<l    ■•vir    50    ililYcrtut    v.-triations    <>\     llie 

iivcessary   10  or  12  oiR-raiioiis   tnr  >.<>iiii>li'tiii.n   c-acli   (iri\iii}i   \><>s. 

if  a  locomotive,  and  gi\os  liclow   what  i^  jiul^id  t<>  be  the  hest 

,iu-tlio<ls  so  far  ohsirvt-fl.     As  tlierv  are  necessarily  a  far  greater 

niiinber  of  boxes  repaircil  than   new   ones   made,  the   discussion 
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Fig.    I^Arrangement   of  Tools    in    Driving    Box    Section   of   ;>iit>|-. 

is    laryrly-  e>'!:iinei'    1"    the    npainnL;    "]ierati"n<.    will)    "iil\     an 
tiecasi"nal   re'ereiue   t<-   new   b>>Ne^. 

The  si/e  and  eliaraeier  <a  tlu-  -li'.ji  ;i!id  tin-  n;iinre  <A  it- 
e(|nii)nu-nt  !ir.i-l.  ti>  a  lari^r  ilev;ree.  enter  int"  llu-  nietllod  <>t 
<IoiiiL;   ihis  c!a>s   ••t'   \\.  irk.   and    will   al-"   ''v   a    lai-t^r   in   dvciditlii 
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a  lieavy  doulde-liead  planrr.  -ittin^  th<-  Im.\«-  nji  \u  X\\'>  r^'W-. 
This  Miethod  i-  preferable  t"  niilhni;.  l'«iaii-c  -let!  bi.xe-  are 
fre((nentl\  so  full  of  sand,  tliat  the  work  i-  \ery  de-trueti\f  to 
tile  milling  cutters,  wliich  are  not  as  easily  made  op  reshariuiied 
as  ])lancr  tocds.  The  c;i>tin'^>  should  n-^i  h.ivr  more  metal  left 
oil  tluin  than  can  Ite  reiiiox ed  in  "Ue  cut.  .ind  oriliuarily  thi> 
operation  on  a  set  of  six  >t<vl  bo.xcs  shouUl  Ik-  ci iniplete*!  in 
less   than    four   hours 

Mafhiniii:^  the  C  ri»riv;  of  .\  r:<-  Hn.vrs. —  \n  rxcvlKm  nuthod  oi 
machininj;  the  crown  of  m-w  boxe-  is  h\  usiny  a  Mortifii  dr.iw- 
cut  loconioti\e  shaper.  as  shown  in  hiy.  2.  Thi-  proce--  or- 
<linarily  takes  aix.ut  ofie  hour  l»cr  box  (12  in  bra-> »  after  the 
lixture  is  -et  up.  The  u-u;d  u;iy  of  doiiiu  ilu-  work  ^r.  a 
-lo'tter  will  require  a  cot)>id<T;iiil\    'ont;er  time. 

MiuhiniiiL:  tlw  /iniss.  \\  hat  i»  believed  to  Ik-  the  ijuickot 
and  most  economical  nuthod  of  m.ichinini;  the  crown  bras?  is 
siiown  in  \'\^.  .V  1  iiis  i-  on  the  >;im<.-  machine-  a>  showti  in 
lit;.  2.  The  l)r;is>e>  are  ca>t  to  the  jMoper  lem;tii  an<l  should 
re(iuire  no  machiniiii;  on  tlie  ends,  althouiih  tin-  t-  beiii};  done 
in   man>    shop-.     The   time   taken    for  machinm-.^    the   hra--   re:id\ 


Fig.    3 — Finishing    a    Crown    Brass   on    a    Draw    Cut    Shaper. 

to   firess    ill    the   box    i-    4.^    minutes    f. .r   ;in.>i\"cr.'iiie   v\:erj.-day 
I-erformanci- 

'I'rcssiit::  h:  the  />'.-'/.».v."  I  lie  metho.l  or  iiressini:  ihe  cfo\vn 
Irra--  in  the  box.  ii-iu'^  a  l.ncar^  .^O-t-.'n  forcing  jin--  i-  -houti 
in  lii.:  4.  New  bra— i-  ar*-  forced  in  lieu  li  |Xe-  in  a  viTv, 
iew    minute-  at   .-i  !.r<.--tn"e  of  about  25  I'-n-. 

rile  iiraclice  riiomniended  w  heit  ■/♦jfoni.:  tju-  bra--es  in  old, 
lioxe-  i>  a>  follow-:  A  -tandard  cellar  f-VcXch  clTi-'-  of  box 
-hould  be  kept  at  the  jiri--  and  »i-e<l>-  aajfiie  S"  that  in  forciuy 
in  the  brass  thv  jivojier  pre.-^sttrewili  Vre "u-cd"  t>'' sprint:  the. 
le:..:s  liack  to  their  ori^in.d  ])ositiou.  Thi-  practicuUy  brinys  the 
-h<ie  .iild  wedi:e  tace-  ]iarallel  to  each  other,  .-slid  jK-nnit*  the 
minimum  ;imount  ■■f  plmim:.  It ,  al-o  in-ures  the  cellar-  Iteinu 
maintained  to  ,t  >tandaril  -i/e.  In-tance-s  have  beetl  observed 
whetlur  cert.'.m  machinerx  -liould  le  in-talleil  or  tiot.  1  he  where  br;i-ses  were  pre--e<l  or  ca-t  ill  reiiardle--  of  thi- 
metho(K  de-cribed  are  -uited  i>>r  A  -Iioji  operaiini;  l.""  or  more  feature,  and  either  the  cellar-  were  reiitted  t..'-uit.  or  the  lioxes 
pits,  am!  the  ..rraniiement  of  to,,U  in  I  i^.  1  i-  su!.iiie-ted  as  the  ^vere  machined  to  fit  the  cell.tr-.  In  -ome  cases  the  wh<vle  Set 
be-t   to  .net   til.    most   etVuieni    re-nlt-.  .  Wciuhl  ha\e  cell'tr-  of  ditVereilt  -i/eS,        -   ,  '; 

l-(iiiir^   \\-u     Vo.rc.*.-    riii-  operati-m   shouhl  be  i)erformed  on  |n  takinii  <lata    from  5(K)  boxes  it   was' f/nrnd  th.-it  to  pres-   in 

•V.mvrd  i:    x'.c  -h..,,  ,..;uiuv  o„ni..  uiivp    AlnvU.cl...,.!  M;iyl,  191^;      ^l"-'    brass    and    >prinii    the    box    back   V'.'V*   "Hyinal    shape,    the 


Fig.  2 — Machining  the  Crown  of   New   Boxes  on  a  Draw  Cut  Shaper. 
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pressures  ranged  from  17  to  28  tons.  Using  these  pressures  has 
resulted  in  no  troul)le  whatever,  owing  to  variation  of  pressure 
fits.  The  operator  on  the  shaper  soon  becomes  expert  in  making 
the  proper  allowance  for  springing  the  legs  back,  if  he  calipers 
the  box  tirst  to  ascertain  the  amount  the  legs  have  closed  in  at 
the  points.  The  operation  of  pressing  in  the  brass  to  meet  these 
requirements   averages   2h   minutes.     Only   occasionally   do   they 


Fig.   4 — Pressing    in   the    Brass. 

have  to  Be  removed  and  tiled  before  pressing  all  the  way  down. 

Some  roads  make  a  practice  of  pouring  in  the  crown 
brasses,  and  the  writer  will  leave  the  advocates  of  that  method 
to  speak  for  themselves.  It  has  been  praised  highly  by  some 
and  condemned  by  others  as  unsatisfactory. 

Shoe  and  Wedge  Channels. — Some  shops  are  using  a  brass 
liner  fitted  in  and  covering  the  whole  channel,  which  has  to 
be  machined  on  its  three  outside  surfaces  and  also  on  si.x  end 


Fig.  5 — Holder-On  for   Rivets  in  the  Fianges  of  a   Driving   Box. 

thrust  strips,  .\fter  the  liners  are  fitted  to  the  previously  ma- 
chined surfaces  in  the  box  they  are  drilled  and  riveted  on  the 
sides  and  fastened  by  si.x  or  more  countersunk  bolts.  This 
method  seems  to  be  altogether  too  involved  and  expensive  and 
takes  up  an  unnecessary  amount  of  time.  When  this  or  a  sim- 
ilar practice  requiring  riveting  on  the  flanges  is  standard.  Fig. 
5  shows  a  holder-on  for  the  rivets  that  will  be  found  to  be 
very  convenient.  .':.'.,.-  ';/;:"^  • '•;.■' .'.v-''.>;"v^,    '■''  ^-v-  ''•!■•;  ?  V     . "  "'  :• 


There  is  little  question  but  that  the  practice  of  having  the 
shoe  and  wedge  faces  of  the  box  lined  with  brass  is  highly  com- 
mendable, especially  on  the  heavier  classes  of  locomotives. 
While  it  adds  but  slightly  to  the  cost  of  the  driving  box  work, 
it  enables  the  engine  housfe  forces  to  keep  the  wedges  adjusted 
much  better  than  where  the  steel  faces  are  wearing  against  cast 
iron  shoe  and  wedge  surfaces.     The  heavy  pull  on  these  faces 


/ 

—          -                                                   ...... 

\ 

/f|  /y^y^^^^  ' 

W 'i'rPi    ' 

■^ 

1 

t 

/ 

\    r'l 

'  -  ' 

J 

1     = 



---  a 

'  -■    * .  '\ 


Fig.    6 — Driving    Box    Prepared    for    Pouring    Brass    Liners    in    Shoe 

and  Wedge  Channels, 

where  brass  is  not  used  and  the  continual  vertical  movement 
caused  by  running  over  rough  roadbeds,  cause  a  bad  scoring  on 
both  the  box  and  shoe  and  wedge  faces.  Cases  have  been  seen 
where  these  faces  were  so  badly  scored  that  it  was  possible  to 
almost  lay  a  little  finger  in  the  cavities  which  had  coirespond- 
ing  projections  on  the  opposite  face.  This,  of  course,  prevents  a 
proper  adjustment  of  the  wedges  with  its  consequent  effect  on 
the  efficiency  or  length  of  time  in  service  of  the  locomotive. 
On  the  other  hand,  engines  have  come  into  the  shops  for  re- 
pairs   with    a    record    of   60,000    or   70.000    miles,    having    brass 


fixhine  hsuifirk^hofH)t6oa 


|Hi>*i 


"2ES2EK 


Machint  fo  su'^  mdfh cf  fht  bOM 


-1 

f — 

' 

'  •<}  ■ 

'■ 

-'-•-■    I'".- 

H 



Fig.   7 — Cast   iron    Forms  for  Pouring   Shoe  and   Wedge   Liners. 

faces  on  the  boxes   that  were  perfectly  smooth  and  not  worn 
over  3/64  in.  from  the  time  they  first  went  into  service. 

A  method  of  fining  these  faces  is  shown  in  Fig.  6.  Boxes 
that  have  previously  been  fitted  with  lines,  held  in  place  by 
rivets  and  screws,  should  be  planed  out  as  shown.  Two  dove- 
tailed grooves  are  planed  slightly  diagonal  in  the  bottom  of  the 
channel  and  experience  has  also  shown  that  the  grooves  on  the 
sides  prevent  the  brass  from  shrinking  away  while  cooling.  By 
doing  this  it  is  only  necessary  to  slightly  heat  the  boxes  before 
pouring  the  lines.     The  operation  of  planing  out  old  boxes  to 
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leceive  the  brass  requires  about  one  hour  per  box.  Cast  iron 
forms  (Fig.  7)  are  held  on  the  boxes  by  clamps  which  are 
]  laced  on  end  on  a  plate  for  pouring.  These  forms  should  be 
machined  as  smoothly  as  possible  and  be  given  a  slight  taper 
inward.  An  allowance  of  1/16  in.  on  each  face  is  ample  for 
linishing   to    size.     After   the   metal    is    ready,  ,one   man   and   a 


n 

'i 
r 

f 

Fig.    8 — Boring   the    Brass   on    the    Jig    Shown    in    Fig.    9. 

helper  can  pour  a  set  of  six  of  the  largest  boxes  and  have  them 
all  ready  for  the  planer  in  less  than  one  hour.  This  is  less  time 
than  one  slipper  could  be  fitted  to  a  box.  There  seems  to  be 
no  good  reason  for  the  brass  extending  up  the  sides  of  the 
channel,  and  in  repairing  boxes  that  have  not  already  had  shoes 
.e.xtending  up  the  sides,  it  seems  best  to  pour  the  brass  on  the 
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Fig.  9 — Jig   Used   on   Horizontal    Boring    Machine  When    Boring   the 
•...■■.  .-■■       --      Crown   Brass.         •  .  ■:.  .^   ,:       -   . ■•    ..;::-■•. 

shoe  and  wedge  faces  onlj',  the  box  of  course  first  having  the 
two  dovetailed  grooves  planed  in  the  faces. 

Boring  the  Brass.^-A  good  method  of  boring,  using  the  jig  in 
I'ig.  9,  is  shown  in  Fig.  8.  Two  tools  are  arranged  so  that  as 
soon  as  one  leaves  the  brass  the  other  starts  to  cut,  enabling 
the  box  to  be  bored  in  one  setting  in  most  cases.  The  boxes 
are  planed  central  and  the  shoe  face  always  rests  on  the  jig, 


thus  ensuring  every  box  being  bored  alike;  only  the  first  one 
needs  to  be  laid  off.  There  is  not  much  to  offer  in  support 
of  this  being  a  better  method  than  machining  on  a  vertical 
boring  mill.  The  time  occupied  by  either  machine  is  about 
the  same,  from  20  to  40  minutes,  depending  on  whether  the 
cellar  is  to  be  bored  out  at  the  same  time  or  not. 

Hub  Liners. — Where  brass  or  babbitt  hub  faces  are  used  on 
the  driving  wheels,  very  little  lateral  wear  takes  place  on  the 
driving  box.     It  seems  to  the  writer,  after  a  period  of  obser- 
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Brass  Hub  Liner 
Fig.   10 — Hub    Liner  for   Driving    Wheels  and   Jig   for    IMachihing    It. 

v^tion  exceeding  eight  years,  to  be  much  better  to  face  the 
wheels  instead  of  the  driving  boxes.  Two  methods  of  taking 
up  the  lateral  wear  are  given  below  as  l)eing  the  best  in  the 
judgment  of  the  author. 

Fig.  10  shows  a  brass  hub  liner  and  a  jig  for  machining  it. 
The  liner  is  cast  with  the  weakening  groove  as  shown,  and 
after  being  faced  and  turned  to  the  required  measurements,  is 
broken  in  two  halves  by  being  thrown  on  a  block  of  wood. 
These  lialves  are  then  clamped  on  the  wheel  and  the  holes 
drilled  in  the  wheel  face  to  correspond  with  the  countersunk 
holes  already  drilled  in  the  hub  liner  and  used  to  hold  it  while 
being  faced  on  the  jig.  The  holes  on  the  wheel  are  drilled  slightly 
larger   at   the   bottom    by   a    wobble   drill,    and   copper   or   brass 
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Fig.    11 — Pouring    Babbitt    Hub    Liners. 

rivets  or  plugs  are  driven  into  the  wheel  and  riveted  over  to 
till  the  countersunk  holes  in  the  hub  liner.  This  method  is 
much  quicker  than  tapping  the  holes  in  the  wheels  .and  is  quite 
as  effective.  -'   '' ■  .';»l^-.'v^  >- .  V'.  'r'^-:  ■' 

The  other  method,  that  seems  to  the  writer  to  be  better, 
is  illustrated  in  Fig.  11,  which  shows  two  boys  pouring  hard 
babbitt  faces  on  the  wheels,  using  an  adjustable  molding  jig 
that  can  be  set  for  any  desired  thickness  of  liner.  The  boys 
shown  have  poured  a  set  of  six  wheels,  including  the  time  for 
melting  the  babbitt,  in  four  hours,  the  proper  thickness  of  the 
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>    ;.\ir;iucs    -'5    ;iiiiiuU'>.      t  )|>K    ..ii-a-i.  .nalK    il..    liu\ 


Tlurr  i>  litiK-  tuioium  inn  thai  tliv  inai-ticr  ■  :'  liaxiii:^  tlu 
"•li.'i-  ami  uol'^i-  fail-;  m|'  tlu'  \„,\  lim.!  with  l>ra>-  :-  hiL;lil>  oin 
nu  iiilalili'.  iN|iiiiall_\  lii  tlu'  luaviir  ilassi'^  ..;'  !■  ii<'ini)ti\  i> 
W  Iiili'  it  a(l<!>  l>in  "-liulnlv  i..  ilir  c*!  'i'  tlu-  ilrisim;  t>o\  work. 
It  iiialiK-.  tlu  iii'^iiif  lu'iiM'  li.ii-is  t..  ki'iii  till-  wi'.lyvs  ailjiistcd 
tmuli  l.itiiT  than  w  Iuti'  iIu-  slid  fan-  arr  wi-ariiiL:  a.L;a:n>t  cast 
ir.n    ^liMf   aiu!    ui-.lui-    >nrl;u-i'>.      Thi    iu'./.  y   jtu!!    ■  ■;  ■    tin  ^i-    i;u-i- 


Fig.    4 — Pressing    in    the    Brass. 

!ia\c  t"  bo  ri'Mi.iv f»I  ;in<l  iJul  lulun-  ini-^ni'.:  .all  tlu-  way  i1..\\n 
.^■unc  r-'aiK  niaki'  ;;  pr,u-ti\-i'  ••(  I'.'iirinu  in  the  ir.'wn 
hra>"«i's.  atui  tlu-  wfiti-r  wil!  liavi'  the  acls.>i-aU'>.  ..f  tli.ii  iiuili."l 
t.'  -peak  t.  .r  ilu'in-rhi--.  It  ha-  hoiii  prai-c!  Iii^hlv  li\  -.  .nu- 
anil  i''iinKiiinril  hv  nihi-rs  a-   im-ati-iai'inrv . 

.->.'(. '.'  (;-((/  lli-if.^r  i'lhii::\''s.  .^••nu'  -li-.p-  arr  ii-iiiu  a  Lra-- 
litH-r  iilli'il  in  atiil  Oi.\iTtin:  ilu-  wlu'li  iliamu!.  wliuli  ha-  !■' 
I'l    inavliiruil   nn    it-   ihfic   nit-iiU'    -iiti.ui-    aiui   al-..   >  .n    -i\    iiul 
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Fig.    6 — Driving    Box    Prep.ired    for    Pouring     Br.iss    Liners    In    Shoe 

and   Wedge  Ch.nnnels. 

wluia  iir.i--  i-  lu.t  ii-iij  .iiiil  ilu'  i'. 'iitiiui.il  \irt;-il  r.inv  <  nuiit 
>aii-i(l  li_\  ninniiiLi  <i\ir  r.  iiiL;h  r.  ..iillii-.l-.  v.ausi-  a  Ili-I  -c.  >rinti  >>n 
1'. 'th  till'  hii\  ami  -li.'i  ami  \\i'(li:c  laci-.  ('.isc-  havi-  l>iin  -fcn 
\\  lu  ri'  thi-i'  fail--  wiTi'  -i  i  haillx  -i-nri^l  ih.tl  it  \va-  i>i..--ililr  ti> 
ahii.'-t  la>  a  littli-  tiiu^ir  in  tlu-  i.';i\it:i-  -Ahich  ha'i  i-nfri-puml 
iiiu  pf. ijri'liiiiis  I'll  till-  iippiisiti'  fai'i'.  1  iii-.  of  f-nir-i-.  pri-\iiits  .i 
pi-i'pir  ailjii-tnuin  nf  thi-  wi-ilm-  uiih  it-  Cniisi-iiUi-nt  ilt'i-ct  i  mi 
the  i-tVu-ii-iu'}  .  .r  knuth  ui  tiiiu-  in  M-r-^iiO  <>i  tliv  lnonnuitiM'. 
<  In  ilu-  litliiT  liaml.  i-m^iiu--  ha\i'  c.  .mo  iiuh  tlu-  -hnji,-  f.ir  n- 
i'.iir>    with    a    ri-inril    of    dlUKK)    m"    JWXV    luilc-.    iiaviny:    hras> 


^ 
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Fig.   5 — Holder-On   for    Rivets   in   the    Fl.inges   of  .1    Driving    Box. 

thru-!  -trip-:  \flir  tlu  'im  r-  ari-  iittiil  t..  tlu-  prc\  i.  .ii-I>  nia- 
rliiiu-tl  -urfaiH's  in  thi-  h.-x  tlu\  ari-  ilrilli-d  .-iml  ri\rti-<l  "ii  ihr 
-iili--  :iii<l  fa-ti-m-«l  hy  -i\  "r  ninn-  ciiiintir-unk  Imlts.  Thi- 
nu-tlinl  -t-rrn-  to  he  ah«'vii-ihir  t...>  in\.il\i-il  ,-iml  cxpi-nsiii-  aiul 
taki-  nil  .m  iinni'Ov>-ary  anu'imt  ..f  tinu-.  \\  hi-n  thi-  nr  a  -tni- 
jlar  i>rai-tiri-  n-:|iiirin!:  ri\i-tinu  I'li  tlu-  tlanui-s  is  -ianclar<l.  liy. 
5  -iiiiu-  a  h.'hk-r-.in  f"r  the  ri\ii-  that  will  In-  f.  .niul  t*.  hi- 
vyf}    (.•"n\i-ii.i«'iit 


Fig.    7 — Cast    Iron    Forms   for   Pouring    Shoe    and    Wedge    Liners. 

lai'i-    I'll    tlu-    li..\i-    thai    wi-ri'    pi-rt\>''.]y    -'lUinth    aiul    n.it    w.-rii 
•  .\i-r  .^  (i4  in.   fr..ni  tlu-  tinu-  tlu-y   i,r-t    wnu   inti>  <i-rvici-. 

A  nu-th.ii!  i.f  linniu  tlu--i'  faoi--  i-  -iu'Wii  in  J*'ii;-.  6.  r.iixi'> 
that  li.iM-  pri-\i..n-ly  lui-n  littril  with  liiu-s.  heM  in  place  liy 
ri\iis  aiul  screws.  -Iimilil  he  plaiu-il  . -ii:  as  shown.  Tw.i  dove- 
tailitl  yrmives  ;ire  i>laiieil  sliiihtly  iliau'iiral  in  the  i."tti'ni  <>i  the 
rhaniu-1  ami  experience  has  also  ^howti  tiiat  the  grmive.-  .ni  the 
-ide-  i)re\ent  the  hr.-i---  fri.ni  shrinkiiii:  away  while  o •uliii'^.  Ry 
li.'im^  this  it  is  ..nly  nece-sary  to  -lightly  Iteat  the  iioxe-  hetore 
iMiiirint;    the    line.-        I  he   iiiieratimi    •'!    •' ailing   out   .>l<:    'm-Xes   to 
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•,-ci\v   iIk"   l'r;i~-    ri'<|u:rf»    .-ilmtit    >  iiu-    li-air   jur   \><>\.      Cast    irmi 

•  rnis    <  i'i.u     "'    arc    1'.<-M    "U    \Uv    lioxis    liy    I'lanipv    whidi    are- 

;u-f<l  I'll  fiiil  •'II   a   pl.itr   ii'r  lunirint;.      TIum-   i'cirin>   ■^llll^ll<I  lu- 

i(.-liiiuii    as    -ni"i>tlil\    a-    iPossjliK-   aiiil    In'    !4i\e'n    a    >livln    taper 

.ivvaril        \ii    allowaiui-    oi    1    Id   in.    .iti    cacli    laoc    i^    aiiiiik-    idr 

i'liiisliiiii-:    I"    -i/'         \liir    llic    iiul.il    i^    nailx.    "iic    man    an<l    a 


tlniv  tnsiirinv  cM-ry  )m>\  iK-iiiii  linrttl  alike-;  >>iil.\  the-  lirsl  'Hii-: 
ne-e-<ls  to  lit-  lai<!  "11.  Ilure-  is  not  nntclj  i<>  oth-r  in  suppfTt 
■  ■I  tliis  lie-in:_;  a  Ixlier  nutiiml  than  ina»-liinini;  <  .n  a  verliral 
linrini.;  mil!.  Tlu-  time  ..reiipie-d  li_\  eitlitr  inaeliiiit-  i>  al"ait 
tin-  >anu-.  tri'ni  JO  t<>  40  niinnte-s.  <lrpe-n<liny  •  ^n  wlirilur  tlu 
cellar  i^   t>>  In.-  in. red  mil   at   the'  same-  time-  i-r  ii>it. 

'Hull  /.(ff/»r.v.^\\  he'n-  hras--  c.r  haliliitt  linli  facH-s  arc  n-c<l  i.n 
llic  (Irivinji  wheels.  \cry  little  lateral  wear  takes  jilare-  "ft  tlie 
ilri\ini!   1mi\,     It    secni-   t^   tlu-   writer,   aitvr  a   prri>'<l   ■•!'  ..Iimt- 


Fig.    8 — Boring   the    Br.Tss   on    the   Jig   Shown    in    Fig.   9.       , 

lu  tpe-r  <an  p.-nr  a  se-l  ■  :'  -!\  nl'  ihi-  l.-iri;<-i  ln.xes  and  lia\e-  liie-in 
.ill  re-.nh  i'M"  llie  iil.iiu:-  ni  Ii-^s  tli;m  ■mt-  Imur.  rin>  i>  K-s.s  linve- 
'•Ikui    "lit      -lil>)ier    e-oitl.;    In-    litte-il    l"    .'i    \n>\.        riure'    se-e-tns    t'»   1)C 

H"    u i    r«-;'>'.n     for    ilk-    lirass    e-\te-n<linL;    up    the-    --ide's    of    tlu- 

elianne-l.  ;in<i  in  re-pairitt;;  l'o\i-s  ilial  lia\e-  not  ahaailx  liail  slioe-> 
<  xte-iulin::    n|i   !lu    .-iije--.    i;    -e-enis    lii->l    to    pour   tlu    lii-;!^"   on    the- 


.,  I-.- 


Brass  Huh  Linen 
Fig.    10 — Hull    Uinei"    for    Drivinn    Whee!s    and    Jig    for    M.ichining    It. 

\alioii  e-\t  ee-(li;i;v:  ei^'lit  xcar--.  to  In  nineh  Iw-iter  to.  f;ie-e-  ijrc 
wlu-tls  iii^le.-a<l  oi  tlit  ihixinu  |i'..\i~  I  w  o  nu-tho.K  of  t.-il<in-j 
lip  the-  !;cte-r;il  Ue-.-ir  ;iri-  ■^unt  lirlou  ;|.,  lieitlij  ;ht  Ik --I  in  the- 
jii<li;nu-nl    of  tlu    ant  hi  ^r  , 

V\\i..  10  -ho\\^  ;i  hr;i-,-  hnh  liner  ;in<l  a  .jij;  fi"r  niacliinin.L;  it. 
'I  he;  hnvr  i>  ra^i  with  the  w  i-.-ike-nin-^  ^jrooec:  a>  .slu'wn.  ami 
afle-r  hviiii;  faee-d  ati")  tnrmd  to  the-  roiuire-d  nie-asttrrn)e-iit«.  i- 
lir<ike-n  in  two  halve-  li\  luinv;  thrown  on  .-i  Moik  of  ui'o<l. 
Ilu->e-  liaKe--  ,ire-  i!i<n  rlainped  on  ih»-  wlu-el  ;inil  the-  hol«s 
drilled  in  the-  uluel  face-  to  corre--pt.nil  with  the  coinitt-r-iink 
hole>  .'ilready  drilK-il  in  the  hiili  liner  ;ind  used  t"  hold  it  whilx- 
luin.L:  f.ice-il  on  tlu- ii-j  Ilie  h.  .le- on  ih.- w  Iu-<-l  .-irt- >lrillf<1  sli'^hllv 
larye'r   al    the-    hotiom    li\    ,i    woliliK-    .hill,    and    co]ipfr   or   l>ra>s 


Fig.   9 — Jig    Used    on    Horizontal    Boring    Machine   When    Boring   the 

Crown    Brass. 

^h.ic   an.':    ■.\cili.;e-    faces   "tily.   tlu-   l.o.\   «>.f  cenirsc    l)r>l   ha\in.-    the 
iwei  do\  e-taile-d  -..iroovcs  plaiicil  in  the  face-s. 

lii>riii:,  •Iw  h''(iss. —  .\  '..;<  .oel  nu-thod  "f  l.orin.u.  n-in;..;  the  iiir  in 
l-iu.  '.'.  i-  -hown  inl-'m  S  Two  io..ls  are-  arran:..;e-d  >o  that  .-i- 
^oi.n  a-  lie  l<a\cs  tht-  i  ra>--  the  ..the-r  starts  to  cut.  enahlin.i; 
the-  li.  ..\  •■'  he  l.ore-il  ir.  .  nc  >cltinK  iit  tnost  cases.  The  hoxes 
•'ire   plar.c  ■;    .cntral   ar.  !   ilie   .siiuo   face  always  rests   on   the   .ii.ii. 


Fig.    It — Pouring    Babbitt    Hub    Liners. 

ri\el<  f^r  i>hi'-;>  arc  <iri\eii  inte<  the"  wliiet  and  rivetetl  o\e-r  tc) 
(ill  the  ci,.unlcrsiink  hole--  in  the  huh  liner.  This  nie-tho<l  is 
niiich  «|tiicker  tlian  tappnu.;  the  li<de>  in  the  \\hecl>  ami  is  ejuite 
as  ellfeclive?.  -     ; 

The  other  nieth.id.  th.it  seeiii/  1..  the  wriu-r  t-.  he  he-tter. 
is  ilhi>trateil  iji  lit:.  11,  which  '•lb>w>  tw-.  I>..ys  poiirin.v;  hard 
haliliitl  lace-s  on  the  wheel-.  ii>inm  an  adjii.-^tahle  nioleliiJ.ir  jiji 
that  can  he  set  for  :iny  desired  thickiie--«  <-f  liner.  'I"he  hoys 
slu.wn  ha\e  lioiire.i  ;i  >et  of  -ix  wheeK.  incliKlin-^  the  tiMie  fof 
tneltinji  tile   hahhilt.   in    n.nr  h..ur>.  tlu-  jir^oper   thie-kiie-s  of  the 
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liner  having  first  been  given  them.  To  use  this  method  good 
hard  babbitt  must  be  employed  and  the  wheel  center  should 
have  a  dovetailed  counterbore  about  l^  in.  deep  cut  in  it.  A 
heavy  locomotive  having  a  mileage  of  over  100,000  miles  shows 
less  than  ]4  in-  lateral  wear,  and  the  only  failures  noted  with  this 
method  have  invariably  been  when  a  soft  or  poor  quality  of 
babbitt  has  been- uset^  The  writer's  experience  has  been  with 
oil  lubrication  and  the  cft'ect  of  grease  on  liners  of  this  kind 
has  not  been  considered.  ; 

littittg  flic  Boxes. — There  is  much  diversity  of  opinion  re- 
garding the  fitting  of  the  boxes  to  the  journals.  Some  shops 
bore  the  brass  \/32  in.  larger  than  the  journal  and  put  it  up  in 
that  condition.  Other,s  carefully  tile  and  scrape  the  brass  to  a 
perfect  bearing.  All  j<^urnals  that  have  become  worn  either  out 
of  round,  out  of  center  or  taper  1/32  in.  or  more  should  be 
turned.  They  should  be  tested  in  the  lathe  while  revolving 
on  their  centers,  as  many  journals  are  found  to  be  perfectly 
round  and  parallel  with  calipers,  but  when  put  in  the  lathe 
they  run  considerably  out  of  true.  If  this  is  done  and  the  boxes 
are  bored  to  a  good  fit  for  the  journals,  slightly  easing  off  the 


PACIFIC    TYPE    LOCOMOTIVE     WITH 
GAINES    FIREBOX     . 


In  the  February,  1912.  issue  of  the  American  Engineer,  F.  F. 
Gaines,  superintendent  of  motive  power  of  the  Central  of  Georgia, 
discussed  at  some  length  the  theories  of  flame  action  in  a  loco- 
motive firebox  which  led  to  the  design  of  the  Gaines  firebox. 
The  constructional  features  were^-also  illustrated  in  the  same 
article  and  a  comparative  test  was  reported  showing  a  decided 
economy  in  favor  of  this  design.  The  2-8-0  type  locomotive  on 
which  these  tests  were  made  has  been  in  regular  service  for  over 
three  years,  giving  no  trouble  from  leaky  tubes  or  steam  failure, 
and  has  contmued  to  give  the  fuel  saving  it  demonstrated  on  the 
test. 

This  experience  has  led  to  the  application  of  the  same  type 
of  firebox  to  six  Pacific  type  locomotives  recently  delivered  to 
the  Central  of  Georgia  by  the  Baldwin  Locomotive  Works. 
These  are  moderate!}-  heavy,  having  23  in.  x  28  in.  cylinders,  69 
in.   drivers   and   180  lbs.   steam   pressure.     They  are  essentially 


-i-^ . 


Sections  Through  Gaines  Firebox  on  4-6- 

sides  with  a  file  only,  there  is  no  need  of  scraping  or  filing  to 
a  fit.  This  operation  need  not  take  more  than  30  minutes  per 
box. 

■     [Criticisms  of  any  of  the  operations  or  suggestions  in  this 
article  will  be  welcomed. — Editor.] 


Accident  Record. — The  Pennsylvania  Lines  west  of  Pittsburgh 
carried,  during  llie  calendar  year  ending  December  31,  1911, 
32.558,337  passengers,  who  traveled^  1,138,329,577  miles;  and 
not  one  was  killed  in  any  train  accident.  The  Vandalia  Rail- 
road, which  is  a  part  of  this  system,  has  maintained  a  similar 
record  for  five  years,  and  during  that  time  has  recorded  only 
46  passengers  injured  in  train  accidents,  this  number  including 
every  case  requiring  medical  or  surgical  attention,  however  trivial. 
The  Grand  Rapids  &  Indiana  reports  a  similar  freedom  from 
fatal  accidents  to  passengers  for  five  years.  It  is  expected  that 
►  these  records  will  be  beaten  next  vear. 


2  Type  Locomotive;  Central  of  Georgia.     ^'         ':'  ^ ''■■'■  --y^.'-.-fi'." 

modern  in  every  detail,  being  equipped  with  Schmfdt  super- 
heaters, outside  $team  pipes,  front  extension  of  piston  rod,  etc., 
but  present  few  features  of  novelty  outside  of  the  firebox  con- 
struction. 

One  of  the  illustrations  shows  the  sections  through  the  fire- 
box and  it  will  be  seen  that  the  level  of  the  grates  is  somewhat 
above  the  bottom  of  the  barrel  of  the  boiler.  This  permits  an 
unusually  large  and  deep  ash  pan.  While  the  area  inside  the 
mud  ring  is  77  sq.  ft.,  the  actual  grate  area  is  but  50  sq.  ft.,  giving 
practically  50  per  cent,  greater  volume  in  the  firebox  than  would 
be  provided  by  the  ordinary  grate  at  the  same  level.  It  will  also 
be  noted  that  with  this  arrangement  it  would  have  been  possible, 
with  very  slight  changes  in  the  boiler,  to  have  placed  a  fourth 
driver  under  the  firebox,  if  such  construction  had  been  desirable. 
A  comparison-of  the  ratios,  as  shown  in  the  table  below,  will  in- 
dicate, based  on  the  actual  grate  area,  that  this  locomotive  is 
about   the  average  practice   for  proportions  of  weight,  heating 
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siiiface,  etc.  When  the  increased  efficiency  of  the  firebox  heat- 
ing surface,  in  addition  to  its  proportionally  larger  amount,  is 
considered,  there  seems  to  be  but  little  question  but  what  these 
locomotives  will  have  a  very  large  average  evaporation  per  sq. 
fi.  of  total  heating  surface.  The  short  stroke,  superheated  steam, 
<jo«l)le  ported  piston  valves  and  highly  efficient  heating  surface 
Will  probably  make  it  possible  for  them  to  deliver  a  larger  pro- 
portion of  the  rated  tractive  effort  at  high  speeds  than  any  other 
locomotive  of  the  same  weight  now  in  serviced;  •.'•;  .  "V  .  ;- 
-  In  constructional  features,  the  design  follows  the  most  ap- 
proved practice.  Frame  bracing  has  been  very  fully  provided 
liv  cast  steel  braces  secured  to  both  rails  of  the  frame  at  three 
different  points  between  the  cylinders  and  the  firebox.  The 
frames  are  of  open  hearth  steel  with  single  front  rails  cast  in- 
teiiral  with  the  main  sections.  The  back  sections  are  separate 
;iiul  designed  to  accommodate  the  Hodges  type  of  trailing  truck. 
Both  injectors  are  on  the  right  side  feeding  through  a  double 
check  valve.  The  dome  is  flanged  from  a  single  piece  of  steel 
plate  and  is  noticeable  on  account  of  its  size,  being  ii  in.  in 
diameter  and  24  in.  high.  Flexible  st.iybolts  are  liberally  used  in 
the  water  legs.  Two  16  in.  circular  fire  doors  are  provided  and 
the  O'Connor  door  flange  has  been  applied.  Forged  and  rolled 
steel  wheels  are  used  under  the  tender  and  for  the  front  engine 
truck. 

The  general   dimensions,   weights  and   ratios  are  given  in  the 
following  table : 

."'„'.•  .JV'!     ^    -^    '\A\-'-i     General  Data.      ■■.'■' '.'t   ,  ■ 

fiage.y..... .,.!.;...... .............;.  .4   ft.   S-^   in. 

Strvice Passenger 

I-uel    l$it.    coal 

TractN-e   effort 3.',800  lbs. 

Weight   in    working   order 222,300  lbs. 

Weight   on   drivers 134,850  lbs. 

Weight  on  leading  triick 43,150  lbs. 

Weight    on    trailing   truck 44,300  lbs 

Weight  of  engine  and  temler  in   working  order 360,000  lbs. 

Wheel  base,  driving.. ,  ,••  •  •  •  »12  ft. 


DOUBLE     DRILL     WITH     INDEPENDENT 

HEADS      .      . 


A  powerful,  simply  arranged,  double-headed  drill,  designed 
primarily  for  work  on  mud  rings  and  flue  sheets,  is  shown  in 
the  accompanying  illustration.  This  machine  is  suitable  for  a 
general  line  of  heavy  work  as  well  as  the  specialties  to  which  it 
is  particularly   fitted,  and  is   arranged   so  that   each  of  the  two 


h.V%i 


Trailing  truck  wheels,  diameter ..iv..i'.».-w»i,i',  .:.W.  ,,  .48  in. 

Trailing  truck  journals.......... ►.-. '••..y...s,,'ij.,i.. ■<.-.$  x. 14  in. 

C\v/i»iiyrrj.'-'-\- '.'■■;; -VV*    ■■;  -  ■    " 

Kind ,.,,.,.•. . .  .'^i.'...-,.';  .i..:, Simple 

Diameter  and  stroke ..i'....*..V«>i^^.V-..».23  .\   28  in. 

■;■     '    v          Valves.             ■■'..-'-:;.;-     ■ 
Kind    1.  ,....,;........ ., '^vDouble   ported   piston  ' 

■.■■■.;;■:■■■-■-■:■•■  ^■.^■■■.-■■-^•■■.        .         Bjilcr.       ■■•'>■:■■;■.•■•--.•■■-"■'■■'        -■      '      ■"" 

.Style     Straight 

Working   pressure 180  lbs. 

Outside   diameter   of  first   ring ....,.,;.,.*,.,■......» 70  in. 

Kirebox,  length  and  width .....,...,'.....'....'....» 132  x  84  in. 

Firebo.x  plates,  thickness , , .  . .  1^  and   Vi  in. 

Firebox,  water  space F. — 4,'i  ir.:  S.  &  B. — SJ'j  in. 

Tubes,  number  and  outside   diameter ?...;...,. 194 — 2  in.  - 

Tubes,  thickness .Xo.  12,   B.  \V.  G. 

Flues,   number  and  size ',.'. 28 — 5  >8    in. 

Flues,  thickness Xo.   9,  B.  W.  G. 

Tubes,    length 18  ft. 

1 1  eating   surface,    tubes *... . . . .  .2,526  sq.  ft. 

Heating    surface,    firebox .". ... » 163  sq.  ft. 

Heating  surface,  total .iV.;'.»' 2,689  sq.  ft. 

.Superheater   heating  surface....^. ^i.,  .".  ;.;.-.:.  i...  .60S  sq.   ft. 

Grate  area .  ..^  .'....'wV..:.  .'l..>'.'....^50  Si},  ft. 

'■''■  ^  :■''''■''■■■■  ■      --■'  'l\!:,lcr.\'   '      -■-■■:'■' -'i- ■  .     :■;.'■:.  V^     .:">^' 

Tank ,^,  1 Water  bottom 

Frame ...,_.,...,  l2-in.   40-lb.   channels 

Wlieels,   diameter .*..,..., v.. 33  in. 

lournals,  diameter  and  length.... .";  i:  ;•:■..•••- -S^   x   10  in. 

Water  capacity ^, . ...  .^  .•*.-•  -7,500  gals. 

Coal    capacity    ...«•.  .■- .  i; ... ...  1 3  tons 
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Pacific  Type   Locomot|v«  with   Gaines   Firebox,   Schmidt  Superheater  and   Double  Ported   Piston   Valves. 

11-1'",'  ^^^^'  *°*^' ■, •, 31  ft.  6  in.  heads  is  an  independent  and  self-contained  uin't,  permitting  maxi- 

Wheel  base,  engnie  and  tender 63  ft.  9^  in.  „      -tat-,                      .■              i     n       •        .i                  ^    -■     j          j 

j^g,;^^  immi  ilexibuity  in  operation  and  allowing  the  correct  feeds  and 

Weight  on  drivers  -^  tractive  effort ....'V.:.>*v«..,*.     4.12  speeds    to    be    used    on    each    spindle    independently.      The    heads 

Total    weight    -J-    tractive    effort .....:.......      6.78  ,                        •                .           ..i-..            ..ro-                   .ii                   i-i- 

tractive  effort  X  diam.  drivers  -^  heating  surface* 63i.oo  ''a^e  an  in  and  out  adiustnient  of  8  in.  on  the  ktiee  which,  m 

Total   heating  surface*    -^-   grate  area 71.90  ccnncctiou    With    the    24    in.    adjustment    of    tlie    tablo    JTl    tllC    SaiTlC 

'  irebox  heating  surface  -:-  total  heating  surface  ,  i>er  cert 4.55  .          .                         . 

Weight  on  drivers  -4-  total  heating  surface* 37.50  direction,  makes  it  possible  to  cover  a  large  area  with  one  setting. 

Total   weight   -r-   total    heating   surface* 62.00  »            -n    i                      •       .1              j        •              r    it-                i  •           ..i              j  ji 

Volume  both  cylinders,  cu.  ft 13.46  -^s   will  be   seen   in  the  end   view  of  the  machine,  the   saddles 

Total  heating  surface*  -=-  vol.  cylinders 266.00  carrying  the  heads  and  motors  are  of  massive  design  and  are 

'jrate   area    -~   vol.   cylinders 3.72  '     ,   ,                        ,                                •,       t» 

li/l,fgls,  carried  by  a  very  heavy  cross-rail.     By  mounting  the  motors  in 

Hriving,  diameter  over  tires .;.... ;,>>..y.f .69  in.  (he  manner  showh,  the  drive  is  greatlv  simplified.     On  the  arma- 

l>riving,  thickness  of  tires ; ,.....,......; 3J4   m.  ...                  .....                 ,  .  "         .  ,                            .     , 

Oriving  journals,  diameter  and  length 10  x  12  in.  ture  shaft  IS  a  rawhide  pinion  meshing  With  a  coarse  pitch  spur 

inline  tVuck  jour  nils  ^T^"T.\\V.V.\.V.V. ..:::;:::::::::::::  :6fu  I":  gear  which  drives  through  a  single  pair  of  bevd  gears  made  of 

~— r—                               ,              ,                   ,     ,    ,            .„-        ,  V  forged  steel  with  planed  teeth,  carefully  heat  treated  and  hard- 
Equivalent  heating  surface  equals  2,689  sq.  ft  4-    (1.3   X   60^  sq.   ft.)    =  it-            .^i.-           •    .,.  .t.      j   •        ,        i            •     .i      •       i            i 
3,597  sq.  ft.  ened.     hrom  this  point  the  drive  to  the  spindle  is  through  spur 
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111'    wluil    oiiiirr    >lii>iilil 
J    in.    ili^t   lilt    in    it.      A 


PACIFIC    TMM:     LOCOMOIINM     WITH 
GAINHS    ITKHBOX. 


..\ir   l()(>.(KKt  iiiili>  sliou. 

I\    tailnn-s  ii,,tol  with  tin-  '"   '''^'   l*.l""ii'iO.   ''''-•  '--">■•  ■•''  tlu-  .lincricaii   liiit^iiircr.   I'".  F. 

>,,it    ..r    I r    i|u.ility    ..I  • ';iiiH'^.  >>i|>iriiiti.-ml(.-iit  ■'1  ni..ti\c  pciuir  "f  tlic  (.'ciitral  of  "  iid.rgia, 

■xpiriiiiif   li.iN    lurn    wiili  iH^i"iis->t(I  ;it   M>tiu'  Ini.i^lli  tlk-  tlii-<irirs  i<\   llami-  action  in  a  luoo- 

sr   Mil    liiKr>    "i   this    kind  "'"'tivi'    lirfliox    wliicli   Kcl   f   tiic    (loij^ii   of  tlio   Ciaiiics    firehox. 

I'lu-    I'li-inutiiMial    tVatiin-    wire    ;iIsm    illustratejil_   in    tlu-    >anic 

li\ir-ii\     ■•f    ..|)ini.'ii    n  -  i'rtiilr   and   a   cc  miiiarative   tc.-t    was    ripMrtod    sli.iwins   a   dfcidcd 

journal-.      S.iiiu-   -li..)i>  iH"ni.niy  in   i'a\  nr  <'i  tlii-  di-ii.;!!.     'I'lio  J-S-0  type  locomotive  on 

.jVitiriKil   ;ind   piu   it    U]i   in  \\  Inch  ilu-^i-  t(.st->  wiTi-  niadi-  lia-  'hui  in  regular  ?ervicc  i^r  ci\cr 

^iat  C"nditi''!>.     i>il;ir>   caril'ully   fdc  aiui^  .-cV;i.pi-   ihc   lua--   t"  a  Hirrc  war-,  '^uiiiu  n..  ir.iiihli'  I'n.ni  Icak\    tiihc>  or  stoain  failure. 

i;?Tvci  luarin.!.:.  .  Ml-.iovinials  that  ha\e  heoonii-  w.^rn  nihcr  .nu  •'"'  •'■'"  c..ntnuu-(l  t..  !.:i\i-  tlu-  fiu-1  >a\inu  it  denv  n-tratcd  "H  the 

;f  TMiilirh-~^ut'<'f    i-etuer   -ir    tapi-r    1    .'J    In.    or    nn>ri-    -h..nld    hi-  '^■'■'- 

tuniciV    Tlu  \    >h.  ntKf-.liv    tr-Trd    i .  I  -+iu: — Ullu-    while    ri-vKiiii:  I  hi-    i-\pi-rirncr    ha-    Kd    ti>    llu-   aiiplicatic^n    I'f   the   .-ainc   type 

•  iti   thvirVenHTs,    a-  many    iviurna!-    are    f.'iniil^to    Ik-    pirfici!\  ■■<    lirrln.x   \i,   six    I'aciiic   type   l.'com.  .live-   recently    delivered   to 

■r.'Uiui  ;nid\l«aralle!    yvith    adiinTs.    luii,  wiieti    luit^in    the    lathe  tlu-    ('etitral    of    (ienruia    hy    ilu-     I'-aldwin    Locniotive    Works, 

they  run  co.n^ivKral'lA    '.in  of  tFHt-.\ll  thr«j  i-  d^ne  arni  Ylu-  h..xt-  1  he-e  .ire  iiMiK-r.-itely  he;i\\,  haviiu;  J.>  in.  x  2S  in    cylinders.  6*> 

.are.,  ^>i:/re»l  4v;- a  ;!^rMl' :Tt .  f'.r  tlu-  j.'iinial-.  slii;hlK    ea-iny  "if  tlu-  in.    (lri\ers    ;ind    IN'    ih-.    -le:tni    pn  s-iire.      'riu-\    are    e--enti.'dlv 


\. 


Sections  Through  G'aines  Firebox  on  4-6-2  Type  Uoconiotive;  Central   of  Geo 


rgia.  ,-  \; 

-idi>    with   iif'le^-nly.   there   i-^   n.  •  need   "f   -orjiinnv;   or   IiHiil;   t"  ni.'derit    in    every    det.ait.    heiiii,'    eiiuipped    with    .^ci'.niidt    siHiefr^, 

:t  ui.     'I  hi-  openiti'iniu'id  ii"t   lake  nb.re  than  ,if)  iniiuite-   per  heaters,  .int-ide  steam  i>ipe-.   from  i-\ten-i"n  of  ]iiston  rtxl.  etc.. 

U<<k:  Iiiit   iire-ent.  ftwv    fe:itiir»  -   ff  n'.\elt_\    ciiuside   of  tlii-  "ireljcx   coii- 

-,      [Cri'ici-in-    ..f    ;iiiv    >•{    the    iijuratii'ii-    '^r    -iiL;L;e-li.  •n-    in    ihi>  -tnicii.ai.  .        '  •  \ 

article   will   he  welv^'ijued.   -Ivlij-.r.]  i  i  hie   "f   tlu-   illiwtraiion-    -Ii.iw-   the   -eetioiis   tlir.'Uiili  *  the   I'lre- 

: '■ '  l'"\  .and  it   will  he  -i-t-n  '.li.it  the  livtl  of  tlu-  lirate-  is  sonu-wli.at 

\<iyi>f-\T  KkciiKI'. —  The  i'enii-_\  1\  ania  l.im-  we-l  <•(  ritt-hiiru;!!  al"p\i-  llu-  hotpiin  i.f  tli,  K.-irre!  of  the  Imiler.  This  permits  an 
.  .carried,  ditriiiy  tile  ealeinlar  year  eiidiiiy  I  leceiiiln-r  M.  I'Ml.  imii-nallv  l.-irue  .iiid  dei-p  a-h  p.iii.  While  tlie  area  insidC\  the 
.U.5r><,.W  passeiTCers.  who  traveleil  I.I.?S..^J<'.577  niiUs:  and  mud  rim;  i- 77  si|.  ft.,  the  .actua!  curate  area  is  hut  5<J  s(|..  ft.,  pivini; 
ii.it  •he  wa-  killed  in  any  tr;iin  accident.  The  Xand.dia  Kail  pr.utically  .^O  per  cent,  greater  volume  in  the  Iireliox  than  vv.>iild 
p'.-id.  which  is  a  j'.'trt  "f  thi-  ^y-leiii,  ha-  maim.-iined  a  -imilar  he  prov  idi-d  hy  the  ..rilin;iry  v:rati-  at  the  same  le\e'.  It  will  alsi> 
reC'.rd  fur  tive  \ear-.  .mil  diiriny;  th;it  time  lia-  recorde<l  only  he  iiiile<l  that  with  thi-  arraiuienieiit  it -would  liave  heen  possihlc. 
4<i  p;i--eiiL;t r-  ininreil  in  tr.ain  .Tccideiits.  this  mmiher  including  with  very  slight  chaii.iie-  in  the  iioik-r.  to  have  placed  a  fourth 
evtry  ca-^e  re<|iiirim;  medical  ..r  -uruical  attention,  h.  ivv  ever  trivial,  drivt-r  under  the  lirehox.  if  -uch  construction  had  been  desirahle. 
rile  (ir.iml  K,-iiriil-  \-  lndi;iiia  re|H.rts  a  -iniiiar  freedom  from  .\  CMinp.iri-on  of  the  r.'itio-.  a-  -hovvn  in  the  tahle  below,  will  in- 
fatal  accifleiit-  \"  jia->eni.:er-  f^r  live  year-.  It  i-  e\pecti-<l  that  dicate.  based  on  the  ;ictual  i;rate  area,  that  this  locomotive  is 
these,  records  will  be  beaten  luxt  ytar.  alc'iit    the    average    practice    for   proportions,  of    weight,    heating 
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i  '".'ii\-.  ito.  \\  lun  tlu-  iiuna-iil  i  tVui<.iu_\  •■f  tin-  ;"ir(.lpii\  luat- 
-;  -urlaci-.  ill  a<lililii'n  I"  its  jiropi  .riii  iiially  lart:iT  am«iiint,  is 
,  -idcriii.  tlurc  -.vfiiiv  t.,  In-  liiit  littK'  niu-otiMii  Inil  what  tlicsc 
j.  iii'iti\t>  will  lia\A-  a  \  rry  lari^i-  a\(.ra,L;f  f\  a|>i  iratioii  jht  sr|. 
1  ..f  t"tal  luatiliii  ^iirtaii .  Tlu-  -li,,rt  strMki-.  vii|uTluat<.<l  sU'ain. 
..;  ..liik-  p'irti<l  i)i>iiin  \al\i'^  aii<l  liiulily  ilViriiHt  iKatiiii:  >iirfai.x- 
v.;!  |ir<il>alil.v  makr  it  jmssilili'  Imt  tluni  lii  lUlixcr  a  larmr  jirw- 
•  -li'iti  "I  tlu'  ralcil  tractiw  rttnit  at  liii^h  ^]'ii<ls  tlian  aii_\  "llur 
J,'  ■iiii'ti\i'  "t  tlu-  ~aiiu-  \\ii'-;lit  iii'W  in  ^crv  ii^t.-.  ' . 
;:•!  iMii>triii-ti.inal  ftaturo.  tin.-  lUsii^n  i<'tl'>\\>  tlic  tii'  <t  ap- 
ivitfl  prartirc.  Iranu'  liraciii!^  li;i>  Imii  \iiy  i'ii!l\  pri  i\  i<l(.-<l 
'._.  i-a-t  >tii--l  l>rarr-  ^t i-urtil  t^  li'.tli  f.iiK  i.f  tlu-  I'ratiu-  at  llirt'c 
.u/'i-rt-nt  p'iiiil~  Intwirii  ilic  oyliiiilii"-  aiul  tlu-  urdi-'X.  TIk- 
ir., itus  ai'i-  III"  ■'pin  lu-artli  -tiol  with  >ini;ic  ir^nt  iMil>  oa-t  in- 
'jr::!;!!  uitli  tlu'  main  ^roti'in-;.  I  lu-  hack  ^roti<'n>  at'i-  scpai'atc 
.  iii  il<--i;^n<-'l  t^  aco.i^nitiu  <latr  tlu-  llmli^cs  typi"  nf  trailih4{  trui-k. 
!;..tji  niiict'T^  arr  "n  tlu-  rii^ht  >i(k'  fccdini;  thiK.Ui^Ii-  a  (ImuIiIi- 
^-I'lvck  \aKr  Tlu-  ili'tiu  i^  tlanm-il  tV'nn  a  single  jiii-cc  'if  stocl 
•'!:iH'.  an<l  i-  n'liirtalik-  ^n  ai'dtnit  "i'  it-  -i/t-.  luiiu;  .^^  in.  in 
■  Itrinut'i  r  anil  _'4  in.  liiuli.  Mf\il>K-  -layli'ilt-  art-  liln.-ran>-  n~r<l  in 
•!h-  \\aii-r  h-ii>.  T'am  \<>  in.  lirciilar  urv  (\<»>r<  arc  )ir"\i<li-<l  aiul 
'ill  <»'t'Mnn<ir  .l'"r  ik-iii.;!-  lia-  lii-<.-n  ap]>lii-'l.  inri^i-tl  and  iV'lU-il 
-Ucl  wlu-i-N  an-  u-cl  uiuKi"  tlir  tctuK-r  aiul  l'"r  tlu-  t'r.  .nt  i-nyini.- 
:i-:u-k.  ;   . 

Tlu-  iicnt-ral   ilinun-i'inv.   ntiulit-  .aiul   ratios' arc  givt-n   i'n   tlu- 
:  n..\\inH  lalilc : 
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DOIHIF     DRILL      WITH      IXDFPLNDIM 

UKADS 


.\  iHiUiTfnI.  siiitiily  arr;iiivt."l.  <li'tilvk'-hv.'ulcil  ilrill,  Uirii;iK<l 
|iviiiuiril_\  I'lir  work  i-n  nniii  riii.ii>  ati<l  ikiv:  slivi-t-.  i~  xli.-un  iii 
tlu.'  aci-oiiilKtivyinsi  iUn-trati'ii.  i  liis  niin-hinc 'is  s,ttiia1>1e>  ;•  r  a 
u«.-iicr.il  line  "i  Ih-.u}  w.iik  a-  wrll  .is  the  ■ipOoi^liit.-v  to  u'-.ioh  it 
is  iiarfknikarly   tjtivl.   .iit'l   i-   .n  ranj:<'<l  >■>  tli-tV.  v.uh   "i  tlu:   tui> 


Pacific  Type    Locomotive   with    Gaines    Firebox,   Schmidt   Superheater   and    Double   Ported   Piston   Valves. 
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hf:i<ls  is  ;iii  inilciiviuk-ni  aiul  self  ri>ntaiiu'<l  niiit.  j>-,-rnutiinii  maxi- 
nniin  tlexiktlitv  in  ..peraii.-n  aiul  .'illowiii!.;  tlic'o.rr-'4"t  if«.-<is  ami 
spocils  i"  Ih-  iisiil  1.11  i-acli  -piiullc  in<li'iu.-ii<itiit]> .  Ilii*  Jiculs 
l:a\f  an  ill  ami  tittt  ailitistnu-nt  nl  8  in.  <>u  the  knee  \<]iich.  in 
<»  Jiiuitiini  with  tlu-  J4  in.  ailvtistnu-iit  i«t'  tlic  lahie"  in  the  -.inie 
(lireotiim.  makes  it  p.i>silik-  ti>  i'. '\er  a  larjie  area  wi'h  one  sejtini;. 
.\s  will  lie  seen  in  tlu-  unl  view  <<i  the  ttiaehitu-.  tliV  >n<1«1U'S^ 
canyi'i.n  tlu'  lua<ls  .'iiul  nu .t..r>  are  of  in;isst\e  k-sitiii  aiul  arc 
carried  hy  a  very  heaxy  eros-'-rail.  .lly  ntonmiiu  the  tii'itors  in 
ihv  tnamier  shown,  the.'Iriw  is  sreatiy  simpliiied.  Oti  tlu  anna 
ture  .shaft  is  a  rawhide  iiini.'n  niesliinji; with  a  coarse  pitch  sjnir 
.ye.'ir  which  drives  throneh  ,i  -inttk-  pair  of  he\e'.  iiear>;  ma<lo  of. 
forced  steel  witii  pl.itud  iieth.  e'arefully.  Iieat  iroateil  ami  hard- 
fiU'd.     Fnun  this  ]). .int  tiu    drive  to  tlic  spitidk-  •<  thronnh  spur 
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gears.     Each  spiiiJIe  has  an  individual  clutch   allowing  it  to  he 
stopped  ar.d  startei!  at  will  without  stopping  the  motor. 


V 

SIc^ 

^K^^^MmkT^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^W 

M 

I^^^A 

^^^m§ 

^^^^^^^^ 

End  View  of  Mud    Ring   and    Flue  Sheet   Drill.    . 

The  motors  are  7'i  h.  p.  of  the  armature  shifting  type,  manu- 
factured  by   the   Reliance    Electric   &   Engineering    Company,    of 


■■  '      'Sr'"'  '    ■'  "       ■       ■-•-■■■■■■■:■ 
Cleveland,  Ohio.      I  bey  give  a  speed  range  of  from  200  to  ICG- 
revolutions    without    the   use   of   gearing.      The   shifting   of   thi 
armature    is   accomplished   by   a    small    motor   mounted   on   th- 
large  motor  and   connected  to  the   shifting  mechanism  througl 
sprockets  and  a  chain.  -i.v.'",     -/    . 

A  quick  change  gear  device,  controlled  by  a  lever^within  eds;. 
reach  of  the  operator,  gives  the  three  feed  changes.  ICach  spindK 
is  provided  with  an  mdividual  oil  pump  having  its  own  tank 
allowing  it  to  be  operated  independently  and  insuring  deliver} 
of  the  cutting  compound  to  the  drill  under  all  circumstances^ 
The  power  feeds  are  provided  with  an  automatic  stop  as  well  as 
the  usual  hand  knock-off  and  clutch.  Ball  thrust  bearings  an 
used  in  connection  with  the  spindles  and  feed  worms. 

Guess  work  in  setting  the  speed  of  the  motor  to  give  the  best 
results  for  each  piece  of  work  is  avoided  by  the  application  of  a 
radiance  speed  dial  on  each  head.  This  dial  has  two  scales  on 
its  face:  the  upper  one  is  graduated  to  show  cutting  speeds  in 
feet  per  minute,  and  the  lower  one  gives  the  various  sizes  of 
drills.  The  dial  is  first  set  for  the  cutting  speed  desired,  and  the 
speed  of  the  motor  is  then  adjusted  until  the  pointer  is  opposite 
the  size  of  the  drill  tn  l)e  used.  The  stopping  and  starting  of 
liie  motor  is  controlled  by  automatic  starters  operated  by  push 
buttons. 

When  working  en  mud  rings,  the  I)rackets  supporting  the  table 
are  removed  and  special  nuid  ring  chucks  are  placed  on  the  table, 
which  is  run  back  between  the  housings.  These  brackets  are 
doweled  in  position,  allowing -them  to  be  readily  removed  and 
replaced. 

Some  of  the  more  important  dimensions  of  this  tool,  which  is 
built  by  the  I'ootc-Burt  Company.  Cleveland,  Ohio,  are  given 
in  the   following  table: 

Clear     wiilth     between     housings ]4  ft.  4  in. 

.Maximum   distance   from   siiindle   to   top  of  table 215^   in. 

I.eiiKtli    of    power    feed 12  in. 

Maximum    ilistanee    center    to   center    of    spindles 10   ft. 

Minimum   distance   center   to  center   of   spindles 18  in. 

VV'orl;ing  surface  of  the  tahle 24  in.   x   14  ft.  4  in. 

Spindle    speeds    37    to    347 

Diameter    of    spindle    in    sleeve 2 '4   in. 

VVeiglit    of    machine    28.000    lbs. 
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ROLLED    STEEL    TRUCK     SIDE    FRAMES 


A  truck  side  frame  for  freight  cars  is  built  by  the  Murphy 
l.cjuipinent  Company,  Xew  York,  which  is  made  up  entirely  of 
Killed  steel.  The  various  members  may  be  either  welded  or 
riveted  together  as  shown  in  two  of  the  accompanying  illustra- 
iions.  The  oxy-acetylene  process  is  used  on  the  welded  frame 
as  well  as  for  welding  the  gusset  plate  on  the  riveted  frame. 
A  rolled  steel  channel  is  bent  to  form  part  of  the  compression 


box  instead  of  three,  as  shown,  and  the  gusset  plates  were 
riveted  instead  of  welded.  The  frame  was  supported  the  same 
as  it  would  be  in  service,  the  journal  box  being  replaced  by  a 
pair  of  steel  clamps.  The  deflection  was  measured  by  a  straight 
edge  secured  to  the  tension  member  and  gage  points  at  the 
journal  box  supports.  The  frAne  was  evenly  loaded  by  means 
(if  a  hydraulic  press  and  the^accompanying  table  shows  the 
results  obtained.  -^ 

The  frame  was  then  loaded  to  destruction  and  at  412.000  lbs. 


Riveted  Truck  Side  Frame. 


Welded  Truck  Side   Frame. 


member  and  the  column  guides,  as  shown  in  the  drawing.  This 
is  reinforced  by  two  gusset  plates  of  f^-in.  material  and  a  Y^- 
in.  cover  plate  extending  across  above  the  bolster  and  com- 
])leting  the  compression  member.  All  the  connections  are  either 
riveted  or  welded  and  in  this  way  a  solid  frame  of  steel  is 
formed  without  the  use  of  bolts,  nuts  or  castings.  The  column 
iiuides  have  an  enlarged  opening  at  the  base  for  the  insertion 
of  the  bolster. 

These  frames  have  been  testecLand  the  following  is  a  report 
of  a  test  of  a  riveted  side  fpame  ni)>de  for  an  80,000-lb.  capacity 
car,  a  drawing  of  which  is  shown  herewith.  There  is  a  slight 
<lifference,  however,  between  this  frame  and  the  one  tested,  in 
ihat  the  tested  frame  had  only  two  l^-in.  rivets  over  the  journal 


the    ^4-in.    rivets    over    the   journal    lx)x    at   <me    side    sheared. 
The    other    connection     remained     intact    but     was    apparently 


'  Load. 
80,000  lbs 
100,000 
120,000 
160.000 
180,000 
210,000 


Tjests  of  Mrwiiv  Tri;c|k  Side   Frame. 

-  :  -'•;'-        Heflection. 

•  •*•■•••••■•■•■. •"•jB *•*•'*••       ,'%    in*',-- 


lbs. 
lbs. 
lbs. 
lbs. 
lbs. 


!4   in.: 
H  in.' 
•/i».  in.' 


Permanent 

Set. 

none. 

none. 

.    none. 

-    none. 

■   none. 

%  in. 


Strained.     The   compression   member  showed  very   little   distor- 
tion, but  the  tension  memlier  elongated  ^  in.     The  frame  was 
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Sec  f  ion  A- B. 


Phn  of  Tie-Bar. 


Riveted    Truck    Side    Frame    Built    Up    of    Rolled    Steel    Members. 
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.jrcar*.      i..!'    «j!iivi!'c   iiiis   ;in    i?itli\  iilu.il    i-liUi-lt    iiliciwiiii;    ii    !.>   In 
sti.ppi-.        ■■■  ■■ -'.ft.'.'    ;i»    win    wiiiiiiiu    -I..ii|iiin^    tile    iili'Ii'T. 


Ere    V.ew   of    Mud    Rinci    .incl    Flue   Sheet    Diill. 

■'•'Ihi    r  •"*•  r-':  .it\*  T .  'J  h.  p.  •■i'  tiu    ;ir;iKiiiirv  -liifiiiii;   '\\<\.\  111:11111- 
factiM'i '".    ':>    -I'.v    l<«.'Vi:iiK'c    |-".l<  o'rii.-    i\     I- iiL^iiiirriii;^    I'.imp.im.    -i 


('!f\il:iiicl.   (l|ii..        I  lu\    u;i\r  a    ^prf<I    rati-^f  <<i    fpiiii   J(H)  m    ](C 
ri\  Mhitiiiii>    witlii^ii;    tlic    ii-i'    <'\    •^i-ariiiu.       I  lio    sliii'lin|L'    >>{    il 
a'liialmv-    i>    ai\-.Mii]ilislu-(I    liy    a    >iiiall    n;.itiir    i»Mniitr<l    "ii    tl; 
lariic    iii.ii.ir    ami    i-.  nniTU'il    {<•    tiu     >lii  I'tiiiu    iiiri-liaiii.-iii    llirnii; 
^priu'lvil,-   anil    a    rliaiii. 

\  ipiii'k  t-iian^r  u^ar  dtxiii-.  i  iii;ii  .IKij  li\  a  li-\ri-  uilliiii  (.■;(> 
narli  III'  ilu  I'pcaiiir.  '^ivi  >  tin-  liirir  iHil  i-liaiii^o.  I'acii  spitidl 
i-  prii\  iijrii  with  an  irnlix  iiliial  nil  )uiiiip  lia\  Iiiil;  it^  <<\\u  taill-. 
alliiwiii.u  It  til  in'  npiiatiil  imirpoitiUiitlv  ainl  iiiMiriiii;  dilivcr 
•  1  ilic'  i-iitlir;^  i-iiiii]i.  .uml  In  liu-  drill  niiilir  all  ciroiim^taiK-i- 
'1  he  piiwif  Ici'Mn  afr  prii\iili'il  villi  an  aiitmnalir  -tup  a-  well  a 
ihi-  iiviial  hand  kiim-k  ntV  and  yhu^■ll.  Hall  ilirnst  lu-arinv^  ;ii' 
iiMil   ill   iMiiiiniii  n   wiiii   till-   ^piiidli-;  and    I'cid   wiirii!>. 

(uu-s,  u.irk  111  xttinu  liu'  ^I'l^d  mi'  llir  mnlnr  In  '^ivc  l!ir  W- 
UMill-  |iT  tai-li  piii'i-  i.r  wi.rk  i~  aM.idi-iI  \,y  I'u-  ai'pliiatioii  i>t  ;. 
KiltaiUT  -prtd  dial  mi  (.\u-Ii  luad.  \\u>  dial  lia-  \\\i<  >caK-s  m, 
il^  laov  :  ilu  rppif  .Mif  i~  i;ra.itM;id  in  »linw  (■niiiiii^  >pi-i(l>  in 
iii'l  I't  r  'iiinnit  .  and  ilu-  k  w  >  r  niU'  l:ui.'>  tiu  \arinnv  ^i/,-^  ,, 
dnlK.  riu'  dial  i>  i\v>\  -it  I'nr  tiu-  lUttiiii;  -prrd  dcsiiad.  and  tiu 
-i  ii'd  "I  il',-  irniiir  i-»  ilicii  adin>iid  ninil  tiu-  pninicr  i^  npjinsili 
ilu-  >i  I-  ni'  ilu-  drill  tn  111-  iiM-i!.  ■jjii-  >tnp)iiiit;  and  >taniiitr  n: 
lla-    iminr   i-.- n  ■r.ifnili-d    ii_\    aninHiaiii-    -^larirrv   npi-riud    li\    pu->li 

'llltllnll^. 

V\  iu-ii  w..rkin^  .  11  iir.id  rni--.  ilu-  Inai-kn-  -MppnrliiiL;  tiu-  iali!< 
an  ruiinxid  and  -pvv'ial  iniid  riiu;  »-lmrk«  arc  plact-d  nii  tiu-  taMi-. 
'\liii-;i  i-  run  l-ark  lu-Iw.-*  n  tin-  liin;>iii.i4-.  ■  I  ii«-»i-  lirackii-  ari 
i|ii\V(-'id  ill  p..>itiii;i.  aili -w  iiiu  .tlii-ui  tn  In-  readily  r«.'nin\i-d  am' 
r(|ilai'iii.  •  - 

Smiu-  nl"  ilu  nin,-i-  iii'pnriant  dinuii-imw  nf  tlii-  tnnl.  uln'cli  1- 
iiiiih  li\  tiu-  I'niii-r.urt  rntiipany.  ( 'K-\  eland.  (  >!iin.  are  L;i\(-r. 
ill   l!u    I'nll  lui::!:   tai'K- : 

t  '<  .1      u  iillli      111  tuerii      If. ■^l•.i^u;^.  ...........' 14    fi.   i   in, 

Miviiiuni'    .|i-l.iiu-»     l";  Kill    «|.iiii|li-    in    tii|i    ••!    I;ilili- _'l  ■  •    ij;' 

I  I  lull:     III     I II I »  II     iVi-.t '. IJ    in 

M.iMiiMini    ilii-IMIU'i     fciili!     1.1    I'liili-i     .It'    -|iiiillr~.  ......  .■ lU    fi. 

.Miiiiimini    ili«l.iiiri-   ri  i;ti  v    |.i   i-ciur:    ..1    -.ini.lli-- l.v   ju. 

W'.irkitii;    -iiit.-u-i'   .f   tl  I-   t.-ilile!  .  .  .  t .'4    in.    \    J  4    ft.    4    iiii 

>pi-i.lli    -I'.-.-.U    .,...:. .^7    111    .147 

I  •i.iiiii-ii  I    III    -iii'iilK     in    "U-i-M- : J   ;   ill. 

\\  <  iiilii    'il'    iii,-ii-liiri- .'s.iiiiii    11... 
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Riveted    Truck    Side    Frame. 


.Welded    Truck    Side    Frame. 
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Rivieted    Truck     Side     Frame     Built    Up    of    Rolled     Steel     Members. 
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straightened  and  the  rivets  that  sheared  were  re-driven.  It  was 
then  bolted  to  the  columns  of  the  hydraulic  press  through  the 
journal  box  holes  and  a  side  load  was  applied  at  the  center  of 
the  column  guides,  approaching  as  nearlj'  as  possible  the  loads 
that  would  occur  in  practice,  due  to  the  side  thrust  from  the 
bolster.  The  frame  began  to  take  a  permanent  set  in  a  side- 
wise  direction  at  a  load  of  115.000  lbs.  and  with  a  load  of  167,000 
lbs.  the  set  became  quite  noticeable,  approximating  5^  in.  The 
load    was    gradually    increased    until    it    reached    232,500    lbs., 
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■•■   stress    Diagram   of    Murphy  Truck   Side    Frame. 

at  which  point  the  frame  was  badly  bent  and  the  permanent 
deflection  was  found  to  be  \y%  in.  The  plate  on  the  compres- 
sion member  between  the  two  column  guides  was  displaced 
and  all  of  the  connections  were  striined. 

^  These  frames  are  claimed  to  be  stronger,  lighter  and  much 
cheaper  than  cast  steel,  being  considered  inmiune  from  crystalli- 
zation due  to  shocks  and  vibrations.  They  are  designed  to 
conform  to  all  the  M.  C.  B.  requirements.  Any  design  of  brake 
hanger  may  be  used  with  them.  ;     :.      ;    ',  .  .-*.•• 


AUTOMATIC   FEED    pfcR    BOLT    HEADER 


In  many  cases  the  output  of  a  bolt  header  depends  entirely  on 
the  ability  of  the  operator  to  withstand  the  fatigue  of  continued 
rapid  movement.  Even  with  a  helper  it  is  not  always  possible 
for  a  man  to  develop  the  full  capacity  of  the  machine  because  of 
his  physical  limitations.  This  difficulty  has  been  largely  over- 
come by  an  automatic  feed  for  bolt  or  rivet  headers  that  has 
been  designed  by  the  National  Machinery  Company,  Tiffin,  Ohio. 
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Bolt  Header  Fitted  with  Automatic  Feed  Rolls. 

With  this  attachment  long  rods  in  mill  lengths,  taken  on  the 
iritial  heat  or  reheated  in  special  long  furnaces,  are  started  in 
the  feed  rolls  by  the  operator  and  are  advanced  automatically, 
the  blank  sheared  and  headed  and  a  finished  bolt  or  rivet  ejected 
at  each  revolution  of  the  machine.  This  attachment  is  suited 
for  work  on  any  type  of  single  blow  work,  i.  e.,  a  bolt  or  rivet 
head  formed  by  one  blow  of  the  machine.     The  feed  rolls  are 


chilled  castings  and  water  jacketed,  insuring  the  minimum  wear 
on  the  feeding  surface  and  a  steady  uniform  feed. 

On  the  machine  to  which  this  automatic  feed  is  applied  a  new 
type  of  stock  gage  is  employed.  This  is  designed  not  only  to  al- 
low rapid  and  accurate  adjustment  while  the  machine  is  in  op- 
eration, but  also  to  eliminate  all  spring  and  secure  uniformity 
in  the  quality  of  the  product.  An  increase  in  output  of  from  50 
to  100  per  cent,  has  been  obtained  in  shops  where  this  type  of 
automatic  machine  has  been  substituted  for  the  hand  feed  type. 


ROCHESTER  HORIZONTAL  BORING^MILL 


A  new  machine  of  unusual  interest  and  embodying  many 
original  and  novel  features  has  recently  been  designed  by  the 
Rochester  Boring  Machine  Company,  of  Rochester,  N.  Y. 
Although  this  machine  comes  within  the  general  classification  of 
a  boring  mill,  a  more  accurate  name  would  be,  a  boring.  miUing, 
drilling  and  tapping  machine,  since  it  is  arranged  to  perform 
all  of  these  functions  proficiently,  accurately  and  conveniently. 
It  can  also  be  used  for  splining.  oil  grooving  and  thread  cutting. 
^Vhile  this  may  seem  to  be  a  very  wide  range  of  work  for  one 
machine,  reference  to  the  illustration  will  show  that  the  design 
is  without  complication.  On  the  contrary  it  is  marked  by  ex- 
treme simplicity  when  its  size  and  range  of  work  are  taken  in 
consideration.  Possibly  the  most  striking  feature  is  the  central- 
ized control  that  permits  every  change  of  feed,  speed  or  trav- 
erse in  every  direction,  as  well  as  the  starting,  stopping  and  re- 
versing, to  be  made  from  a  position  of  the  operator  which  allows 


^^^^^^ 


Arrangement    of   Gearing    for    Feed    Changes    and    Reverse.    ".; . 

him  to  closely  observe  the  work  of  the  cutter  at  the  same  time, 
riic  arrangement  in  the  head  will  not  allow  two  conflicting  levers 
to  be  engaged  at  the  same  time..  .'  '        •      •  'i^-^^-  ".       :  ■.    .V'  '  ■ '  / 

All  the  driving  and  feeding  mechanism  is  centralized  in  the 
saddle  or  head,  insuring  maximum  efficiency  of  power  by  the 
elimination  of  many  shafts,  joints  and. gears.  The  aim  through- 
out the  machine  has  been  to  make  the  drive  as  direct  as  possible, 
so  that  the  power  is  used  for  doing  work  and  not  for  overcoming 
the  friction  of  the  machine  itself.  . When  the  machine  is  motor 
driven,  the  power  is  applied  direct  to  the  vertical  driving  shaft 
and  when  belt  driven  it  is  applied  through  bevel  gears  from 
a  horizontal  shaft.  A  clutch  for  starting  and  stopping  is  pro- 
vided in  the  main  driving  pulley  of  the  belt  driven  type. 

One  feature  in  particular  that  has  made  possible  the  central- 
ized control  and  simple  design,  is  the  ingenious  method  employed 
for  feeding  the  spindle.  This  is  arranged  on  a  screw  feed  prin- 
ciple, providing  a  continuous  feed  for  any  length  of  spindle 
and  applied  concentric  with  it,  between  its  two  main  bearingsr--. 
thereby  doing  away  with  the  heavy  overhanging  strongback  at 
the  end  of  the  saddle  generally  required  by  the  rack  and  pinior* 
feed.    One  of  the  illustrations  shows  a  sectional  view  which  per 
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mits  the  details  of  this  construction  to  be  understood.     It  will  the  spindle.    The  spindle  sleeve  »  has  gear  teeth  cut  in  one  end 

be  noticed  th^t  the  spindle  has  its  own  independent  bearings  at  which   mesh   with   the   three   piniAns   E,   mounted   on   studs   that 

the  extreme  ends  of  the  saddle,  giving  a  very  rigid  support.     A  form  part  of  the  differential  feetKdriving  gear  D.     Through  the 

spindle  sleeve  on  which  the  driving  gears  are  mounted  also  has  double  internal  gear  /■"  and  three  pinions  G".  which  mesh  in  the 


CLAMPING  NUT  FOR  POWER  FEEDS- 
FRICTION  CLUTCH  FOR  FEEDS- 
HAND  WHEEL  FOR  SPiKDLE  FEEDS 


A    DRIVING  GEARS 

B    SPINDLE  SLEEVE 

C    SPINDLE  DRIVE  KEVS 

D  Differential  feed  drive  gear 
E   Three  driving  pinions  for 

PLANETARY  GEAR 
F     PLANETARY  GEAR 
C    THREE  pinions  FOR  SPINDLE    '  ' 

FEED  NUT  -  - 

H    SPINDLE  FEED  NUT 
J    THRUST  BfiFIING  FOR  SPINDLE 

AND  NUT 
K    FEED  CHANCE  GEARS 
L    C.v:>DlE  ELEVATING  SHAFT 


CLAMP  FCn  SPINDLf 
;  WHEN  SPLINING 


WIPER 


SPINDLE  BEARING 
AOiivrrAsu  FROM  puT$ice 


DRAIN  PLUGS  FOR  0!C 
Section   of  the   Saddle   Showing   the   Driving    and    Feeding    IVIjchanism    en   the   Splncile. 


iis  bearings  in  the  casing,  and  clearance  is  provided  between  the 
sleeve  and  saddle,  avoiding  any  possiblity  of  transmitting  vibra- 
tion to  the  work.  The  spindle  is  rotated  by  the  long  spline  keys 
fitted   in  the  driving  sleeve  and   engaging  the   double   splines   in 


saddle  feed  nut.  11,  ib.e  latter  is  rotated  at  the  same  speed  and 
in  the  same  direction  as  the  spindle  as  long  as  the  feed  driving 
gear  D  remains  stationary,  which  is  the  case  when  the  feeds  are 
disengaged.     \\  hen  the  feed  is  applied  and  the  driving  gear  D 


Horizontal    Boring,   Drilling,    Milling   and  Tapping    Machine. 
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.         Stress    Diagram    of    Miirirhy    Truck    Sidt*    Frame.    . 

at  uliioli  ]ii.fnt  ihi  irann-  \va*>  I'aiily  Ixiii  .iiiil  iIu-  pimiaiKiu 
(U-lKi'lii'U  ua-  trvtiiiil  III  in-  17,s  in,  TIii-  jilali-  "n  tin-  i-i'inpro- 
>ii>n  iiiiinlii-r  lutw^-ou  tlu-  tun  i-"hinMi  LiiiiiU^  \\a~  .|i-|ilai-iil 
atid  all  lit  tin;  i--i|hiiuiMi<'iii>  witv  >traiiuil. 

'Ihoi-  /niii.u—  iiff  . clainu-(i  in  Ik'  -tri'iiuir.  liyliirr  aiiil  imirli 
i-Iuaiur  than  ca>i  stftiT,  hvivis.;.  Ci>nMiKrvi|  iiniuniu  I'rnni  iT\>talli- 
/aii-'ii .  tliu-  t'.i  >fr<icki:  and  \il»ratiiivi«  TIu  \  arc  <K'>i!^niil  in 
oinii'tan  tv,  alt  tJic  Mf  t.  1',  ri:((uil\n.u'in>.  \ny  ili>i,L;ii  "l"  lifaki 
lian^vv  nny  In-  u<c<l  .uitli  llJcm,- 

AiToMvnc  i-"i:i:i)  for  noi/r  m  adi-k 

l.ii  jn,in\-  v-a~*K  \\\i-  i.ntinil  i  f  a  I'vih  lu  .ii\ r  iKiu-iii!^  vniinlx  mi 
tiiv  aliilify  ..t  ilu-  I'lptTatnr  in  uHiwiainl  tin-  latiiinc  .f  t-nntiiiiuil 
rapid  n>nv»nitnr. '  llxtii  >vitli  a  inlpcr  ii  i-.  tmt  always  pn«.sil)li' 
*fi>j-  a  man  ui  ilc\  i  Inji  liu-  full  capaciiy  nf  ilif  niavliii  *•  I'vvanst-  ni 
ln>  iiliy-ical  liniit.uinns.  I  lii-  dirnrnltx  ii.,s  liom  Iart;i'ly  oVcr- 
iX'in.t.tiy  an  anin'nat-i'i;  I'ti'd  I'l  r  Imlt  ..r  n\^\  lu.adcrs  that  ha-, 
hofn"  dt>iuTii  il  hy  tlu:  N":irinif.d  .Mai-hinry  <''nip:m\.    I  il'thi,  (>Iiin. 
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,  »    Bolt   Heaciet"   Fitted   with   Automatic   Feed    Rolls. 

\\'ilh  .  tlii-  attav'uiiU'rit  innj;  .  r.i«l^  iir mill  Itn.utii-;.  takiMtoii  tlu' 
.1!  iiial  hi  at  nr  n-lu-aftd  in. -I'lvial  .Ujin  I'nrnaoi  4..  arc  startc<l  in 
th<-  Ired  I'iIIn  hy  tiu-  i-pt  rafnr  and  arc  ad\anri'i  anlnniatirally, 
rill-  i»lank  sheared  an<l  Iriadcd  and  a  rmi^lu'd  Imlt  i.r  rivet  lii'i-tcd 
at  ladi  rcvnlvitinn  ''i  tlu  nKu-Iiiiic.  I  hi!«  attai'linuni  is  >nitfd 
!■  r  \\<<rk  On  aitv  !\p«  nf' -inuli'  Mnw  wnrk,  r.  c.  a  Imlt  ..r  rhat 
Jit-ad    tormvil   l>y  .Ai.iir  Mnu^  nf  tnc    niaidiinc.       IIic    idd    mlK   arc 


ihilKd  ra>iinL;-  and   waii'r  jackiiid.   ni^nrin;.;   tlic  ininininm   wear 
■  ■n  the   firdiii'u   >urfa»i-  ;-.ni|   a   >trad\    niifnrni    fiid. 

I'll  llic  .niaclii'ir  tn  wliioh  this  antninalir  fcid  is  appli<  d  a  new 
t\p(  I'i  >.tinl<  uaLzc  i>  cniplnwd.  I  hi>  is  di^iyiu'd  iint  niily  tn  al- 
I  iw  rapid  aid  acrnralc  adii;>iiiUT.l  while  the  ni.iehine  is  in  o]> 
eralinn.  hut  ajsn  in  eliminate  all  ^priiii;  and  seiaire  tniifnnnit_\ 
in  the  cptaiiiy  i>i  the  pia  dnfi.  .\n  iiarease  in  onlpnt  nf  fmtn  5(i 
In  1(K>  per  lent.  ha>  iieen  nhtaiiud  in  -hnp^  where  l':n>  l\pe  o't' 
lUtninaiiL-  niaeliine   ha^   heeii    -iih>titnteil    fnr   the   Iiand    ivi.i\   \\]k 


KOCMI^STIK  nokl/OM  \I.  I5()KIN(;  Mill 


\  new  niuliine  ^-i  niin^na!  int-rri~i  an.l  einlmdv  inu;  inaii> 
nii'jlnal  and  iinvel  features  ha<  ree^iiUy  ln'tW  desi.^ned  hy  th( 
l\ne!ie<Iir  jlnriiiij  Machine  (  ninpaiiy.  of  Knolu-ster.  X.  ^^ 
Althnnyh  this  machine  cniius  within  Mhe  jieneral  cl'as.sili.eatinn  df 
a  Imfiiiu  mill,  a  mnre  acourale  ii.mie  wniild  In'.  a  Imrin.i;.  tnilliiit;. 
drilhn'.j  and  latomi'.;  tnaehiiie.  .-inee  it  is  arran-^ed  tn  perfnrn; 
all  ••{  tlii^e  fniutinii~  prnt'ioieiitly.  aeenr.itely  and  cnnvetiieiitly. 
It  lan  .li— i*^-  n^ec'  f .  r  >plinin.u.  nil  t;rnn\inL;  and  thread  ciittinj.; 
While  thi-;  may  ^eein  tn  he  a  \ery  wi<le  rani;e  nf  \y<Trk"  fnr  one 
maihin*-.  reft  renee  tn  the  illu^traiinn  will  ^hnu  that  the  design 
i-  withnnl  eninjilica-tinii.  On  tin  cniitrary  it  i-  marked  hy  ex- 
triine  ^implieity  when  \\-^  si/e  and  r.inij;e  •'(  w.  .rk  are  taken  in 
rnii^iij.ratinn.  I'n-^ihlv  the  nin-t  <trikinu  featnri-  i>  the  oentrah 
i/id  enntrnl  that  permits  e\try  ehanLii'  nf  feed.  ■«|Hed  nr  trav- 
er-i-  in  e\er\  direetinii,  a-  well  a-  tlu-  -Lartiim.  -tnppintr  and  n 
\er>in;j.  tn  In  made  frnin  a  in  sitinn  .if  the  .mk  ratnr  v\hieh  allow- 
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Arrangement    of    Gearing    for    Feed    Changes    and    Reverse, 

iiim  tn  eln>el\  nh.-t-r\i  tlu  u<irk  nf  thetutter  al  ilie  saniO  linic* 
The  arraitLienieiii  in  the  he.id  will.  nm.  alln\\  twn  o.'iUlictint;  Icvvr.- 
•n  Iic  vn.ua.yed  at  the  same- lime. 

AH  ihe  drivit'i;  and  fiv.dint;  iiiechaiii>m  is  centralized  in  tlu 
»;iildle  nr  head,  insurin.i;  nKi.xinuiin  elliciency  of  iiower  hy  tie 
Jiminatinii  of  many  shaft^.  jnints  and  jiear.s.  The  ;iini  ihrnn.!.;h- 
■ -nt  the  machiiu-  ha>  hce«i  t"  ma.kt.-  the  dri\e  a>  direct  as  pnssihle 
-n  that  the  pnutr  i^  iis(-d  fnr  dnin.ii  wnrk  .'ind  imt  lor  ovcrcomiji.i; 
the  friciii.in  nf  the  rii.u-hiiu-  iiself.  W  hen  tlie  machine  is  nuitoi 
driven,  the  jinwer  is  ai>plied  <lirecl  in  the  vertical  drivini;  shaft 
and  wlun  Ik  It  'Iriveii  it  is  ai>plied  tln-niiv;h  hevcl  years  froir 
,1  hnri/nm.il  ^hafl.  A  chilch  t'nr  startini;  and  stoppin-^  is  prn- 
\idi-d  in  the  n- dn  drivin^i,'  imlh-y    if  the  hell  ihiven  type. 

Hue  ff.'itnre  in  iiarticular  that  has  madt-  pii-.-ilile  the  central- 
! 'ed  cninml  ami  simiiK-  desiun.  i>  the  inLietiimis  melho<l  employed 
fnr  fecdint;  the  »pindle  1  hi«  i^  .irranued  nti  ;i  scrt-w  teed  prin- 
ciiile.  prn\  idin'4  a  continnniis  feed  fnr  any  leiiuih  nf  spindle 
and  .ipjilied  concentric  with  it.  hetween  it^  twn  main  hearings, 
iherehy  dninu  away  with  lite  heavy  overhaniiin;^  stmniihack  at 
the  end  I  if  the  >;;uldle  !.;enerally  required  hy  the  rack  and  ])inion 
fi-eil      One  'i\  the  ilhi-t ratii ins  shows  a  sectinnal  view  which  per 
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mili;  tlic  (kt.iil-   "l    llii-   ri^nstructii'ii   !•.  Ik-  mKUrsi'Mxl.     li    wiH  tliv  >1'mh!u-.     Tlu-  -]  iinl'v  ~!v.i\i    J<  li;i^  ;^<.:it-  Uith  I'tn  iil  ..lU-  end 

lic-  nulicc'il   tlial   tin-  >iiiii(llc   Ii.is   ii^  oun   iiidviKtuk  lit   lll■;l^ilV,L;^  al  .  \\  liidi    im-lr   uiili    liii-    liint-    jtini'Hi*    /;.    m-'iuUv'!    "ii    sUrds    tliat 

till-  exlrriiu'  iiid.-  ..f  ilii-  ^:id<Ili'.  yivinii  a  \«.ry  rijiid  suiM).>rl.     A  t'Tin  I'jiri  nf  tlic  <!ii'u  rnuial   Uv .]  ilnviiiii  r.!-'Ur  / K     irhr.niuh  tlu 
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CLAMPING  NUT  f OR  POWEfi  FEEDS  -  r£^ 

-   fRICTlOtil  CLUTCH  tOR  FLtDS- :ty'n  Y"*^ 

HANDfV.'HrEL  TO't  CPiNIMt  FC^DS 


A    CMVi^G  GtAfib 
B    S'-'ir-DLE  SLLEV£ 


.     \  V  O    S'-i\DLL  DHIVE  KE*S     - 

C     V  f)    t  FFEHEM TlAL  FEf U  t'ttvE  GE 
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ClAmp-for  SPr'.L'uE 

iA'HEN  MILLING  - 


MILLltiG  TUFiyST  COl,uAR 


DSAiKi  Plugs  For<  g;l 


SFiNOLt  BEAfUNG 


Section    of   the    Sncd\e   Showing    the    Driving    jnd    Ftto'ma    1^zCY:r.r.itn-\    en    the  ^prijls. 


ir«  in.-arni!;>.;ii  tin-  casitiu.  ami  r!v:n.niv(\is7|>RX!fU-d  lu'turtn  ilu-  -;:"^ilr    fo<d   iu;.i,:,//.  •"•.    '-rAur  \<  r<<\:i]K<\  :\V  \hv  •'Uin<.-  -jux-d   ..i-.l 

>1t(.vc  ami  saddlf.  inijidiii'j  any  pussjljliiy  lil  tTitti^initxinp  xihra-  in  iin    smu-.  flirriti' ii  .'.^  tlx-  -pini '!<■;•..■;  l-iiy  as  ihc  i'f<ti  drisinv; 

lii>ii  \<>  ilu-  work.     'Pi'i-  -iMnd.Ii-  i-  r<itat<.-il  li>   ilu-  lMri>j.^|iliiu-  ke.\  s  -i;t-ar  /'  rvinaiM-  Mali' itiar_\.  wliiili  i-  ilu- jCa^-'t  vvlu-H  xhv  i\-i<K  an 

rnu-<l   iti   tlu'  drixinu    -Ii-vvi-  and   rnuauinu    tlv.-  d"u1)K*^fjlinf>   in  dj>cnu.;uH-<l,     \\  !r«  t,   ihv    urd   i-  aii|flu-d  and  ilu-  drixin.::  mar   /' 


Horizontal    Boring.    Drilling.    Milling    and    Tapping    Machine. 
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rotates,  the  speed  of  the  feed  nut  //  will  be  different  from  that 
of  the  spindle  in  either  direction,  and  at  a  speed  in  proportion 
to  the  movtnient  of  D.  thus  giving  a  feed  to  the  spindle.  The 
feed  nut  comes  in  contact  with  the  sides  of  the  thread  on  the 
spindle  only,  and  the  end  thrust  in  either  direction  is  taken  on 
hall  bearings  of  larse  diameter.  F^nd  thrust  when  milling  is  taken 
ilircct  on  the  saddle  througli  bronze  bearings,  which  do  not  come 
in  use  when  boring.  Positive  planetary  gearing  is  arranged  fpr 
controlling  the  movement  of  the  si)indle  from  the  hand  wheel, 
which  permits  its  adjustment  either  at  rest  or  when  running 

AH  feeds  before  being  applied  to  the  different  parts  are  trans- 
mitted through  a  friction  clutch,  and  since  all  feeds  are  taken 
from  the  shaft  that  rota'es  the  spindle,  they  are  in  direct  ratio 
to  the  revolutions  of  the  spindle. 

'A  feed  severse  mechanism  is  provided  at  the  source  of  ihe 
P<nver   for  tiie   feed,  pertnitting  it  to  be  (|uickly  reversed   when 

desired  without  stopping  the  ma- 
^nrTne: — T+H?-muyingj)arts  at  this 
point  are  running  at  a 
speed  and  with  a  light  load. 
This  arrangement  eliminates  all 
keys,  tumblers  and  bevel  gears, 
and  the  drive  is  applied  at  the 
'  )hery  of  the ^cax-4nsteadn3t 

istrations  shows 
w   of   the   main 
located   in    the 
le  column  ways. 
The    operating 
lever   ior   start- 
i  n  g  ,      stopping 
a  n  (1     reversing 
the    machine    is 
conveniently  lo- 
cated     at      the 
front      of      the 
saddle,  just  to  the  left  and   be- 
ow     the     hand     wheel.        Two 
bevel  gears  operated  by  the   re- 
versing   clutch    and    engaging   a 
third,  drive  the  first  speed  shaft 
■tm — uhirh    three    speed    change 


lifts  the  lubricant  to  a  reservoir  at  the  top  of  the  saddle  from 
which  it  is  distributed  by  pipes  to  the  different  bearings,  the 
overflow  running  over  the  gears.  The  operation  of  this  system  is 
entirely  automatic. 

The  feeds  and  traverses  in  the  saddle  are  transmitted  to  the 
tabl^  by  the  vertical  shaft  from  the  bottom  of  the  saddle  con- 
necting through  bevel  gears  to  a  horizontal  shaft  in  the  bed. 
\\.  the  table,  the  feed  is  distributed  either  to  the  cross  feed  of 
the  table  or  to  elevate  the  saddle  and  outer  support.  While 
power  feed  for  lateral  motion  of  the  table  is  not  included,  it  can 
be  sui)plied  when  specified.  All  screws  giving  movement  to  the 
table  are  located  between  the  ways  in  the  center  of  the  resist- 
ance, so  that  all  tendency  of  swiveling  or  cramping  action  is 
avoided.  The  nuts  on  the  screws  for  the  various  traverses  are 
made  in  two  parts  to  provide  for  taking  up  wear  and  back-lash, 
and  all  nuts  rotating  on  screws  have  bearings  independent  from 
the  shaft  on  wiiich  they  ojierate. 

\\  hen  the  machine  is  used  for  splining,  the  spindle  gear  clutch 
broughtto  a  neutral  position  disengaging  the  spindle  driving 
gears  anda~ke>'~Ts  inserted  in  the  milling  clamp  collar  at  one 
end  of  the  saddle.  The  milling  clamp  collar  is  secured  to  the 
spindle  hy  a  friction  baiKLtishtefttTfBy^  thumb  screw  on  the 
outside__ai--t4^eHiniifietrand  the  key  engages  one  of  the  spline 
ways  in  the  spindle.  The  power  rapid  traverse  is  then  employed 
for  driving  the  spindle  in  and  out,  but  without  rotating  it. 
Si)iral  oil  groove  cutting  of  different  pitches  can  also  be  obtained 
with  this  machine  by  using  the  power  rapid  traverse  for  travel- 
ing the  spindle,  and  at  the  same  time  engaging  one  of  the  spindle 
speeds,  thereby  rotating  it  at  the  same  time.  By  combining  the 
direct  and  back  gears  for  the  feeds,  and  the  12  speed  changes  of 
the  spindle,  different  pitches  of  oil  grooves  or  threads  can  be 
cut.  When  cutting  spiral  oil  grooves  the  clamping  collar  used 
for  splining  is  disengaged.  These  machines  are  now  being  built 
in  two  sizes,  one  with  a  3  in.  spindle,  and  one  with  a  3^  in. 
spindle. 

A    DINING   GAR    WITHOUT   VESTIBULES 


gears   are   mounted.     These   are 
doubled   by  the  back  gears,  and 
these  in  turn  are  doubled  by  the 
spindle  gears,  shown  in  the  sec- 
tionaPmusffatton  of  the  saddle, 
thus    giving    12    speed    changes 
for  the  spindle.     Sixteen  boring 
and  di-illing  feeds  are  provided, 
and    also    si.xteen    milling    feeds 
for    the    saddle    and    the    table. 
Power    rapid    traverse    at    con- 
stant  speed   and   independent    or~f1re~-fe«d*— is^jjroy^ided    for   the 
spindle,    saddle,   tal)le   and    carriage,    and    automatic   iimTl~^tops^ 
are  arranged  for  movements  in  all  directions  in  addition  to  ad- 
j^table  stops  for  the  feeds  of  the  table.  .;     ::, .  _^„jl:,  •:>•'■• 
.Ml  gearing  in  the  saddle  is  enclosed  and  runs  fn  oil.    .A-fHtmp 


Driving  Clutch  on  Rochester 
Boring    Machine. 


Hy  omitting  the  platform  and  vestibule  at  each  end  of  the  car, 
llio  Pennsylvania  Railroad,  in  its  latest  equipment  of  this  type, 
has  been  able  to  increase  the  seating  capacity  of  dining  cars  by 
six,  making  it  possible  to  serve  thirty-si.x  peflple— at  one  time. 
"1  he  cars  are  all-steel,  of  the  standard  Pennsylvania  cantilever 
type,  ar.d  measure  83  ft.  in,  length  over-all.  They  weigh  147,500 
lbs.  It  will  be  noticd  in  the  plan  that  side  doors  are  provided 
at  each  end  of  the  car  ft)r  convenience  iiv  stocking  the  steward's 
and  kitchen  departments.  No  steps  or  trap  doors  have  been  in- 
stalled and  these  doors  are  not  to  be  used  for  entrance  or  exit. 
Reference  to  the  floor  plan  will  show  that  the  pantry  and  serving 
arrangements  have  been  carefully  studied  to  facilitate  the  work 
of  the  waiters  as  much  as  possible.  The  result  of  this  arrange- 
ment is  shown  l)y  a  recent  demonstration  when  in  one  of  these 
cars  108  people  were  served  in  three  hours  with  no  rushing  or  . 
crowding.  The  pantry  is  separated  from  the  main  body  of  the 
car  by  a  sliding  door,  and  electric  fans  with  liberal  ventilator 
equipment  in  t!ie_J<itchen,  prevent  all  odors  from  gaining  access 
to  the  dining  section.  The  car  has  the  usual  design  of  six- wheel 
trucks  used  on  all  of  the  heavier  Pennsylvania  steel  equipmeht. 
These  are  placed  .it  56  ft.  3  in,  centers.  ..., 


^i^. i34i-- ^-_^ir.'™+— fi^~-+^7^  ^4'if^:^.4;f^ 
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\< 390  BttrttnBulkhmid  Shntt- 

Plan    of   a    New    Pennsylvania    Car   that    Seats    36    Persons. 
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VARIABLE    LEAD 
.  ;    WALSCHAERT 


ATTACHMENT    ON 
VALVE     GEAR* 


In  certain  classes  of  service  the  variable  lead  given  by  the 
Stephenson  valve  gear  permits  the  locomotive  to  accelerate  more 
rapidly  and  to  better  adjust  itself  to  different  operating  condi- 
tions, than  is  possible  with  the  Walschaert  valve  gear,  giving  a 
constant  lead  at  all  points  of  cut-off. 

To  overcome  this  difficulty,  William  L.  Davis,  roundhouse  fore- 
man of  the  Santa  Fe  in  Chicago,  has  designed  and  patented  a 
construction  which  automatically  gives,  with  a  regular  W  al- 
schaert  valve  gear,  a  lead  varying  in  amount  with  the  point  of 
cut-off,  giving  valve  events  practically  duplicating  those  obtained 
ivith  a  Stephenson  valve  gear.     In  addition  to  providing  a  vari- 


ing  that  supports  this  part  of  the  valve  gear.  The  upwardlj^ 
projecting  arm  of  this  bell  crank  is  connected,  by  a  long  rod.  to 
the  arm  on  the  lift  shaft  that  carries  the  hanger  to  the  radius, 

rod.     ":--^'''^;'.,."::-.y ■•;--:  ;•;   ■.  -  'C  ]■-:: ^^";■■;.•  .'V ;;-''.:^r^;:K''^-"-%' 

As  will  be  seen  by  reference  to  the  drawing,  the  arm  on  the*"- 
lift  shaft  is  so  proportioned  that  as  it  is  drawn  upward, the  con- 
nection to  the  bell  crank  will  move  forward.  This,  in  turn,  will  'if: 
lower  the  link,  carrying  the  block  in  the  combinatn)n  lever,  ja^d. 
thus  increase  the  distance  between  the  co^nnection  of  the  radius  -, 
rod  and  the  valve  stem,  and  increase  the  lead.  The  reverse  ac-  . 
tion  of  course  takes  place  as  the  lift  shaft  is  dropped  down  and  ' 
the  cut-off  increased.  1.' 

On  a  locomotive  fitted  with  a  regular  Walschaert  valve  gear, 
it  was  found  that  the  cut-off  in  full  gear  was  21   in.     .\fter  the 
Davis  attachment  was  applied  the  cut-off  was  23;i  in.,  the  lead 
at  running  positicMi  being  the  same.     A  year's  trial  has  proved 
the   praftTcability   of  the   construction  and  the   fears   that   there."- 
would  be  excessive  wear  on  the  sliding  blocks  in  the  combination -.. 
lever  have  proved  unfounded.     These  bbuks  have  a  maximum  ]y, 
trayel  of  1':^  in.,  and  have  practically  n<>  movement  except  as  the!: 
point  of  cut-off  is  changed.  ^ 


GAS-ELECTRIC    CARS   FOR  THE    FRISCO. 


.i-        Daviis   Variable   Lead   Attachment. 

able  lead,  this  construction  also  permits  a  convenient  adjustment 
of  the  amount  of  the  lead. 

Since  the  amount  of  lead  with  the  Walschaert  valve  gear  de- 
pends on  the  relation  of  the  distance  frotn  the  valve  stem  con- 
nection on  the  combination  lever  to  the  connection  with 
the  radius  rod.  and  from  the  latter  to  the  union  link,  it  will 
be  seen  that  if  the  ratios  of  these  two  distances  can  be 
changed  tJie  lead  will  l)e  altered  in  the  same  prui)i>rtioi-i.  .  1  o 
do  this.  Mr.  l)a\is'  construction  pro\ides  a  block,  slid'ng 
in  guides  in  the  combination  lever,  to  which  the  trunt  end" 
of  the  radius  rod  is  connected.  This  blnck  is  supported 
by  a  link  carried  from  a  btrli  crank  fulcrr.nxd  in  the  cross  cast- 

*See    al'o    .liiicrifiin    Hufiiiiccr    &    Railroad,  Jofirml,     Diceother,     19\}, 
page   499.  "  ^ 


The  St.  Louis.  Brownsville  &  Mexico,  one  ot  the  lines  of  the 
Frisco  system,  has  ordered  two  gas-electric  motor  cars  of  the 
GE-70-B-11  type  from  the  General  Electric  Company.  Schenectady, 

.N.  Y.    These  cars  will  be  built  with  side  entrances  for  the  passen- 
gers and  a  rear  do<ir  for  the  use  of  the  conductor  when  the  cars 
are  coupknl  to  trailers.     The  hrisco  system  will  now  have  17  of 
these  cars  rimniiig  on  regular  schedules  over  its  lines  operating"' 
iKtwein  the  fnllowljiT;  point.s:    Brownsville.  Tex.,  and   Missi-m; 

Orange  and  XewMii ;  Madill.  Okla.,  and  .\rdmore ;  Westville 
and  Miiskngce.  Lawton.  Okla..  and  Quanah.  Tex.;  Eunice.  La., 
and  Crowley :  Dallas.  Tex.,  and  Sherman :  Enid.  Okla..  and 
ISailey:  Salem.  Mo.,  and  Cuba;  Bolivar  and  Chailwick.  Tlu-  cars 
are  capable  of  running  aljoiit  (50  ni.  p.  h.  on  a  level  stretth  and 
V  ill  average  25  to  35  m.  p.  hi  schednle  speed  with  stops  two  ta 
tlirec^milcs  aj-art,  -.  i.'/C'-'^'.-.^'',-^'"    ',•  '^';-    "':.?-.■--•■:;;  V- 

The  new  cars  are  70  ft.  5  iti.  inng  and  afc  divided  into  fottr 
coni|inrtnK'nts,  one  for  passengers,  \\liich  is  33  ft.  lon-j;:  a  stnok- 


Oavis   Variable   Lead   Attachment   Applied   to   a    Balanced    Compound  4-4-2  Type  Locomotive 
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r<'t;i.u-.  tl'.c   -vvvft  i>t  ilic   iVttl  nm  //   will  In-  iliiiinnt    I'lwm   that  l!ii>  U)i    lulnuaiu    i>>  a   I•l••^l■r\<lir  at  llic  (op  <-i   Utc  >aiIcIK-   irmii 

(•!   lire  >i>ii!-i  0  in  i-illUr  "liri-(.-ti-.ii,  ami   at   a   >|ni(l   m   iir-'in'riiMii  w  hiili    it    i>    di>triliiit<.tl    li>    \n\<i.>   {■<   i\k    dituvcni    'ncariniis.    iIk- 

)>•  tlif  Tii..vt:u-in  i'l    /'.  ilm>  liixiii;^  a   in*!  \<>  ilu    -.iMn.lii'.     Tli,'  ..\ottl'iu   ruiuiiiiii  <>\ir  tltf  .v;«.ar>.      I  ii<.'  iiiicraii-'U  oi  this  s\  slein  is 

i«i'l   iim   0'i;;t.i   ill  f'tH.-Kt    wilii    tin-    >iiK-.   ..f   ilu    ilntaij   "ii    tin-  nilirclv    aiUninalic. 

'I»in<ilv  '>til\:  anil  ilu'  \-iii|  llirn-i   in  titlur  <lirnii..n   i-   taktn   mii  Tlie    I'liiU  an.j   !ra\(.r>i>   in   ilic   saiMlf  arc   uaiiruiitUil   in  tin- 

■  i'a'l  Liariui.'-  ■'(■  iar^c-  (fianntiT.     i'.ml  ilnii'«t  wiu-n  niiiliii;^  i>  lakcit  laMi-    li\    iIk'   \cnical    >tiall    I'mmi   tlic   lii'lli'Ui   nt    the   >a<Mic   (.'nn- 

iiir»<,l  ••n  ilu    -ail'Ili-  rlir'>u;uli  Ii^-n/i    iKarin-j-.  uliioli  <\' ■  n.  ■!   c<<\uv  ntiiui'^    tlirnuuli    hcwl    ^;tai>    to    a    li' iri/oiual    -halt    in    lIic    l>tc|. 

iiv  ii>v.  vslifii  jii'rin'i;/    j'r-.irn  i-  [■hnuiai\    ucaiiiii;    i-  arranL;ril    for  \i    ilu-   laMc.   llic    Uiil   i>   >li>triliiuiil   litlivr   t"   the   iro>i   iccii   "t 

C 'Dt  rolling.'    ill-.  ui..\r'nrni    ..i    the    >!iin(llf    I'roui    tin    lian<l    wlivil.  tiir    laKK-    or    t..    iKv.if    ilu-    sadcik-    ant!    outir    >n|iiiort.      \\  liilv 

■  whiil)  ,jii-''hji;>   r;>   acliu~;nu-tn   i  illur  al    la -t    ■  r    wlun    rniniini^  pouir  tivl   lor  lat.ral  tuoti.ti  •<{  the  talili-  i~  not  incluikil.  ii  can 

\n    Uiih  l.ri'irc  ln-iiiu  .(pjilitil   io  ilii"  tiiturrni   part-  arc  iraii"*-  'n'   ^tipphfl    wlun   --ik  i,  iin.i|.       \1!   ^cr-w^   t^uiu:;   lUoNcnuni    to  liu- 

■  tnit'.i-vl  throti'^h  .1  I'ridi-n  Oliiuli,  anil  ^iihr  all  U-iil~  art-  laki-n  lahU-  arr  loiaiid  inlwiiii  iIk-  way^  in  llii.-  ci  nur  of  iln>  ri->i>i- 
n-oin  thi-  ^hail  iliat  roiai»-  il:c  -pincJU,  tliiy  ari.'  in  <liriii  rati'-  aiUH.  -o  tliai  all  ■.vmliiiiv  f\  --w  i\  clinu  or  i-rainpiiiL;  attioii  is 
to  i|r»  .ri. V'O'iUon-  I'f-  till    »pini!!c  a\"iilt.l.     'riu-  iHil>  on  ilu-   ^i-nw^   for  liu    various  iravi-rsc:.  aro 

:       V    Uv\    x\\'rr^t.-    iii(Vli.mi<rn    :>    i»ro\iiK<l    at    iIk-    -onrcr    of    iIk-  ni;"K    in   iwo  pari>  to  pr.\i(K    for  takiim  tip   wear  an<l  liaik-la>h. 

po\M-t:    !■  •{•    li'i-  .i-i-.k    pcnititiini;    It    to    In-   (pii.klv    riAirxcI    wlim  :.nil  all   inn>   roiiiiii^^  .in   v,rru-.  have  hiarinv^   iticKiKiidiiit    from 

iK-iri-il   i\itiiiini   -toppin-  ihf  ina  ihi    ^haii    .  iii    which   tl'i'\    opt  rati 

I'hinc.     'rivi'  ni.'Mnu  part-  al   ihi-  Wlun   ihc  niacliinc  i-  n^ol   for  sjilimnu.  ihf  -piiulh'  m-ar  I'lntch 

]ioiiii     arc     nnnmiL;     at     a     '^ 1  i*   hroii-ht    to  a   tuiitral   po-.iii,,ii    cli>cnu;av;ini;    the   «|)in(llc   ilrixint; 

>)'cc.l     ami     \'.  nil     a     li'^ht     1oa<l.  ucar-   ami   a    ki\-   i-   i'n>iTii'il   in    tlu-   millin;^    clamp   collar   at    oiu- 

•!'l)i<    arraii'^ciacni    i  lin'inalc*   all  ciul    .n'  the   >a<I<Ilc.      The   milling;    clamp   cellar   i>    vccnri-cl    lo   ilu' 

ki\>..    iinnMcr\   aiii!    in\il    ;:car>.  »)inii|!c    hy    a    iriciion    Paial    ti:-;lni-mil    li_\    a    thnml.   ^crcw    on    the 

ami    till    ilii\i    i--    applinl    at    the  oni-iiii    of    tie    hoinut.    ami    the    kt\    cn-ayo    om-    of    ihc    ^plin- 

pcriplur)    of  tile  year  invtca<l   of  w  a>  -  in  the  spimllc.      Ilu    power  rajnii  ira\ir>e  i>  then  emplovid 

II    tlu    ciiui  r.  loi-     .Imiiu;    the     ~iimlli-     in    ami    out.     iiii!    without    roiatini;    it. 

(  )jic  of  ilii    illn-irati'.ii~   -how-  >iiira!  oil  LjrooM-  cnttiiit;  of  ililVcrcin  pitchi's  can  aI<o  l,,-  nlptaim-il 

the    Mciioual    \'cw    '<i    the    main  Hith  tin-  machine  hy  ii>im;  the  i)owir  rapiil  tra\er>e   for  traxel- 

ilri\tn'^    chitclu>    locatol    m    the  in.t;  the  -pimlU-.  am'  at  tlu-  ^anu-  tinu-  eiit^aiiinii  oiu-  of  tlu-  >pimlle 

^aihilc  I.ciwetti  tlu-  column  way».  ~pic<l-.    iht-ri-liv    rotating;    it    at    tlu-   -ami-   lime.      I'.y  coniliinitui   the 

rile    •'piiaimL;  <lirecl  aiiil  hack  t^i-arv  for  the   fi-eil>.  ami  the   !_'  -pee.l  ch.-ni,i:e>  of 

*"■■)                                      le\er    for    ^i.irt-  the    ^piiiipe.    (lirfereiil    |>ilciii->    of    oil    i.;ro(i\i.-s    ,,r    threads    can    li^' 

iil..w..,  {— - V--"-'f — "-        i  n  ~  .      -i"pp:nL:  eiit.      \\  lu-n    cnllinu    spiral    oil    L;rooM--,   the   clanipiiii;    collar   useil 

and     icM-r-iiiL;  '-f  ^phnim^   i>  tli-iiiuamd.      I  Iii-m-  m.uhincs  are  now    hciiiL;   hiiilt 

the    machine    i>  'n    tW'^    -i/v^.   one    with    a    .^    in.'  spindle,   ami    oiu-    with    a   ,V  j    in 

C' 'in  i-nii-niK    !■■  -],indk-.- 


■;-u-.--i- 


Y  caled       at       the' 

froiH      of      tlu- 

-addle.     in«!     t..     llie     left     and     l.e- 
•loW         the        h.illd         wheel.  Tw.i 

Ih-m-'    u>-ar-   operated    h\    the    r'e- 
\i-rsiny    clutch    and    eiiLi.-n^ini.;    a 


A    DINING    CAK     WITIIOIT    \  I^STIIU  LI':S 

l'.\   ouiiiiiry  the  platform  ami  vestihnle  at   each  end  of  tl-,e  car. 

till     I'lniwv  1\  aiiia    Railroad,   in    it>    Iati-.-~t    iipiipment   of   this    i_\pe. 

.   ^      -  ha>  Ill-en   ahli-  to  incr<.-;iM-  the   sealiiiL;   capaeil_\    of  dininy   cars  I>y 

tliird.   drixe  t!u-   nrst    sjieed   sli.if!        «i\.    m.'ikiiu;    it    )io>silili     to    serve    tliirty  six    people    at    one    time. 


■n  txhi.h  three  spied  cliaiivii 
L;i-:irs  .an-  niounted  These  are 
douMi-d  l>\  the  li.-ick  L;i-ars.  and 
these  in  turn  an  douMed  hy  tlu- 
.spindle  '.je.-irs.  sh.iw'i  in  the  si-c- 
tion;il  ilhistrati'-n  of  ilu-  saillle. 
tints    Liivm-     !_'    speed    cliaifjis 


Driving   Clutct-i   on    Rochester 
Boring    Machine. 


.,,,  '    I'owi-r     ra|iid     traxerse     .-it     con 

stain    speed    aiiil    in<]f|u-ndent    of    ihe    iiids    is    PI 


Ilu  i-ais  are  ,-ill  steel,  of  tlu-  standard  i'einisylx  .-mia  cantilexer 
Ixin-.  aid  nu-asiire  S.>  II.  in  li-n.ulh  ixi-r  all.  'I'liex  wei.i^Ii  147. .^(K) 
Ii  s  h  xxill  III-  i/otic.  (1  in  ilu-  jilan  that  side  doors  are  pro\iiK-<l 
.11  e.icli  end  of  tile  car  for  com itiience  in  .stockiiii;  the  stewanrs 
and  kiicTiiii  departim-nts.  .\o  slips  or  trap  dours  li.'ixe  heen  in- 
stalled .•iiid  these  do.  irs  ;ire  ll.'t  to  he  Used  for  eiitr;ince  or  exit, 
ki  fereiici-  to  the  lli  or  plan  xxill  simw  tlun  tin-  paiitrx  and  serxiii.n 
tor  tlu-  s|inidli-  Si.Mi-eii  liorim:  arrantiements  haxe  I  eeii  carefully  studied  to  facilitate  the  work 
and    drillim:    leeds    are    piox  idid.'     i<f  the   waili-rs  as   imu  h   as  |)..ssilile.       The   result   ,,f  this  arr.-mue 

nunt  is  sho-vx  n  lix  a  recent  demonstration  xx  hen  in  one  of  thi'sc 
cars  KIS  yt  -pie  were  serxed  in  three  hours-  xxith  no  nishiii^  or 
ii  ovx  iliii!^.       Ilu    jiaiitix    is    -i  paraiid    from    the   main   hody   of   tlu- 


and     .dsii     sixteen     milling;     fi-ei 
for    the    s,-id<ile    and    the    tahli 


.  >.,..v      ,-v .-,. ..oxidid    for    ihe'  car   lix    a    sliding    dour,    and    eli-ctric    fans    with    liheral    ventilator 

s]itii(lle.    sa<M!e.    tahle    and    carriage,    .-md    aiitonialic    limit    si.i]i>  i-i|iiipiiu  iit   in   the  kilclu-n,  jirexeiit   all  odors   from  .yainin-.;  access 

are  arrantied    l"r   imixi-nu-nts   m   all   diri-cti'iiis   in  addition    to  ad-  !■•  tlu    dinin;;  section.      ilu    car  has  the  usual   desion  ,,f  six-xxheel 

jitstahU-  >t<>|i,s    for  the   leeds  ..t    the   t.dile.            *                              '  trucks   Used   oil   all   of   the   luaxier    reinisx  h  ani.i    stul   e(|uipinent. 

\11  yeariiti:  in  th.e  .saddle  is  enclo-i-d  .md  runs  in  nil.       \  |iump  I  lu  se  an-  placed  at   .^'i   fi.  .^   in    centers. 

' ". '  :    *55' •        xf'"'     •"■'ir'^,     ~^'W~*    -I'^r"'  vrnr-'-.;     rn-Fr""     pri^v./r^^.-i^-orA 

-         ^   „„  ,  „  .    ,    , i ■,  ,      ».«'''    ■ ^  I Jl '  i-Ji-^  ',^-^V —     sg    t.jjU-J.  Uill^J  \-^lxker  Lxl-er Lxhtr 


»> 


Plan    of    n     New    Pennsylvnnia    Car    that    Seats    36    Persons. 
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\ ariahlp:  lkai)  aitachmilnt  on 
•      walsciiai^ki    \al\k   ghar 

In  certain  c1;i>m's  hI"  sorvitX'  tiif  \.n"i.tl>K-  Irail  ui\i.n  \i\  'lie 
Sicpluii'-i  111  \,il\(.-  ;-:i'ar  i>iriiiit>  llu-  li  uMiiidtiv  r  lu  <n\ih  rale  iii' Ti- 
rapi'llv  and  !■'  luttir  ailju^l  il^ili  \<<  (linfrfiii  ■iin-ratin^  c'liidi- 
IiMIl^.  than  is  pussililr  uitli  liic  \\  al>i!!aci"t  \al\i-  i;car.  uiviiiL;  a 
.■•iii-tant  K-U"!  at  all  iPMini>  ni'  ^ui-iitV. 

I  c  I  "\  rrc'>iiu' tlii>  ililiuiilt\ .  W  illiain  I.  i)a\i--,  ii  ■uiiilli' 'ii^r  tHri- 
niaii  'if  till'  Santa  Ic  in  lliiiani",  lia>  <lr>i.yiK<i  and  iiattiili-d  a 
.-.  instnu-timi  wliirli  aiiti  niK'tii-allx  yixcs.  with  a  i\-t;nlar  \\  al- 
^rlKurt  \aKc  ui'ai'.  a  had  \aryinu;  in  aii)<iuni  with  tlu-  in.iiit  .if 
v'iit-<'tT.  yiviiiu;  \al\c  r\inls  practicallx  -<ln|diiatiim  thu-i-  nlptaitu-d 
i\ith  a   Sttiilu  11^1  111   \al\r  m-.n.      In   additinri   {<>  )lrll\idin^  ,-t   \ari- 


Dnvis   Variable   Lead   Attachment. 

alik-  had.  tlii-  .■• 'ii-lnn  Ii' ill  al^i  pcnuiis  a  CMiiwiiiciu  a>i.iii-iniuilv 
"f  llu'  ani'innt  nf  llu-  had.  ■* 

Sincr  llu-  am  iniit  "i  Uail  wiili  ilu  W  al-chatri  \  aU  i:  urar  >k-- 
pi-nd>- mi  tlu-  nlaiii'ii  nf  tlu-  <ii-i!iu---  fr..iii  tlu-  \aKv  <ti-in  inii- 
H-i'limi  '11  tbi-  1  ■•iiihiMali'.n  U-\  t-r  v>  '.'u-  .■■iinu-i.t'cn  with 
llu-  radin-  r.  d.  and  fii'in  ilu-  laitrr  \>  tin-  imi.n  link,  ii  w  ik 
.Ik-  ^i->-n  thai  ri'  lit-  r.-.iii'>  ■■!'  tlu -<■■  IvvW  dt-ilitioi^.  j':;ti,..l),- 
ohai!.v»d  llu-  kad  will  he  alicrt  1  in  the-  si;;k-  i>r0.p...-/ti.  i;,'.'., ,  i' • 
(til  fill-.  Mr.  I'.i'.iv"  i-i'n-tnvii'in  vr  vidt.—  a  h!<  nU.  ;>•■»:!■  n^ 
in  '-inidis  in  ihV-  <■  ;vliinati. 'ii  k.  ■  rr.  !i  >  v.  i!ii-:!i .  tin-  Jr  ;i;.  ifid. 
•  if  .lh(-  r-idiii-  rnd  i-  >  nr  n-ct-d.  '!  lii-  -  Kkck  \f-  Mi;>;'  rivd. 
li\    a   link  i-arrit  d   ir- ■v.\  a  k  I    cr^ink    -'idm  ii:,^l  .  n  tlu-  Vr.  i>-- :i-;,>'.- 


ini;  that  >ui>p..ils  tlii-  ii.iit  «if  tlu-  \-.ilvc  iivar.  The-  iipw;trdl> 
Iiri'it-i-lin".^  .-irni  of  iliis  lull  crank  i-  ctiiU'flt-d.  In  a  k-nv  i"<i.  t.' 
lliv  arm  I'll  tlu-  lilt   -h.ift   thai   .  anit--   llu-  han^vr  t..  :1r    ra<lius 

\-  will  hi-  >fcn  hy  n-iVriiui.-  \<>  rhv  drawiii.!:.  flu-  arm  ••»!  the  ; 
lift  shaft  is  sn  pr'ijKMti. Mu-il  tiiat  a*  it  is  ilrawiii  npwan!  tlu-  i.]i'Ti-- 
m-iti-.n. tu  llu-  U-ll  orank  will  in-ivi-  i.>r\var<l....  This  in  tunu  Avill 
If.wir  IJK-  link,  oarryiiv.^  the  kknk  in  tlu-  o.nilni.atu.'ik  k-st-r.  and 
ihu>  iiiiri-aM-  thr  di-tanci-  Utwivii  thi-  i-<>»nu-oti"ti  "f  thv  ra<hii- 
nnl  ;ind  ll  <-  valv  r  »ti-in.  .ind  inm-a>c  thi-  k-aik  .  1  Ik'  rrvor-v  a<- 
titiu  c.f  o mr-t-  takvs  pknf  .-i-  tlu-  liu  >liaft  i>  <l-r.!Wi<.-tl  d«.\vn  .-iiid 
llu-  cui-iilV  iiicnascvl. -  -    .  . 

<  !n  a  lin-i.nii.tivO  iittid  with  a  ri-!.:nlar  \\  tihvlKkrt  vaUi-  .m*;ir.; 
il  wa-  f.iun.l  th;U  tlu  .nt-iilV  in  full  iit-ar  was  2\  iii.  Xfti-r  tlu 
Davi-  attarhnuni  wa-  aiM'lud  tlu-  rut-- itj'- wa-  i,*' ..  in.,  tljc  Va'i 
at  jnnniii!^  p">iti"n  !»-in:j  ilu-  -anu-.  A  yt-ar's  trial  h.i-  vr'.'M-'l 
llu-'  pr;irticaliilit\  .f  ilu  c.  .n-triKtum  <ind  th('  tear-  tiiat,  »lu-rt. 
w.mld  ki-  tx<v-si\v  wtar  ..n  tlu  sfiditv<  kk.ck>>  in  th<.  '•••nikhiati-'ii 
li-vi-r  I'.avi-  )*Ti»\i-d  rnf.nndKl  Tlu-v  kkifk''  "hjuv  a  :'ia\inuini 
tra\i  1  <'l' k:  r  ill-.  :V'id  lia\i  ))r.-i>'ti>:a11y  n..'  iih- \ i-.hu-'i->  c\,-i;pi  .-i-  tlu- 
liiiilt    nf   cut-<itt'   i>   ih;in--;id  .  ,'■  ,   ' 

CAs-KLr:(:Ti<i(:  caks  i-ok  nii:  i  kisco. 

1  he-  Sv.  l.-'iii-.  i'r"wn-\iik  iNr  Mt-vT,-*  i.  •■ni.  _< -f  :h>  ;-t-!..>  i.i  a^,c 
Fri-o-  >\sU;ni,  ha-  •■nkrrd  tWd  ^;av^-Ui-ti"i  :'i)i'i  •!• -r  Var-  I'f  t'-c 
( iK-7t»  I'-l  It  v);cfr.. HI  tlu-  <  iiiural  i^lvririv;-^C  J^tnji-i.in-.  Si^H-iH-'tadv. 

;N,  y:     riivsi- cars  will  It,   1niik  w tth  -idc  <;:i!ty;uj>V;  f..r  tlu  .p:;f--v-     ' 
-<r-  aril  a  n-vir  di  .  m:  (•  .r  tin-  :;s,-;,.i  i1t(    ovVk-'*"^'--"  ^^ '"-'i  'iu-.  v'r-- 
;irc  cv-irj.k-d  t."  traikv-.      i'hr    I'Vi-oV  .^y-tt-nr  5\\iH  !;•  ».\    l-a'.  p   17    't 

'tju-so  r:ir-  riimii!^!.,   •  n    rci'idar  ^^t'I!;oli■lll^•■s  .<;»vtT  -iir  If:-:  ^  r  :..-r:it'iii; 

.  '^r-iAVi^ii   thj'  r,'ll^M\  itij    !>  lin!- :  ,yl!ri'-wn-s,ilk-.-;!T«'\. .:.!)•!   M;--!'.'-  -    • 

:<  irancv    and    X*-'>  '"'^  ^   M.idill.    <  Iklai^  aiid  '  Af-ijii-  r.- . ;;  Wc-t  vtlk; 
ai'd   Alii'-k'C-c. '  l.a'^  !•  1,1.   < 'kla..;)a)V<i'  t^M.i-iirjk  '!'•>..  ^   I'ni'.c.  1;;!..    ■ 
.aM»l    cV'/wdrx;     l.;^;'!l..-;     1  <  \..- 'aji.l    >!i<ir>via:ii,:  .  ^^iM-k  ' '  .!i,lr..    ;-.:rl  ■ 
Raik-)  ,:.;Sa^i-iiviM-t'..  ui;d  > 'nka  :  fk4u-a.r -and' •'■-■>'- Iav  k'k-^    K -•  va^- 

■■  aiH- .v-a');J'i'c'  i  if   Vi;;  :  ;!•:;  a'"  iv  i*yt\\.  \k  k.  ■"•■■ii   ::  -U    <!  ■^•vt-!- k  aivil 
■vi1i*;;KH:ira-i<-.  J^   !■     ■'?   I'S-   !•.   ii.   ;^.-h<"k-V  :-;>»■>--''.  ^- "'k- -•:- dwv  t.'-. 
:'-ri-^  •■.. -Ir-i-;'-'  rir.;       .  ,-,,:.    ';     ,'   '  !-     ■  '  <: 


\i:t\i<-    -I'J'i.'".  .      ■      - 


J:,f.^   ^.'  ;'  .'.     -.:■'.;      ti  .■;;;-•.,  ■.      I'dK 


Tki-  ju'-w  :  r  ir-  ar^-' 7iJ  fi  .  .^  in,  .^''^^v  ;f"'J^ -.'!'" 


•i-'Tl/I^artiJ'uift^. '--U;   I'.ir.  p;.--^l:^■^•r-.   :  r 


-I,' 
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ing  compartment,  10  ft.  long;  a  baggage  compartment.  11  ft.  long 
and  the  engine  room,  12  ft.  long.  Each  car  has  a  seating  capac- 
ity for  92  passengers,  each  seat  accommodating  3  persons,  and 
tlic  net  weight  of  the  car  is  approximatily  50  tons.  It  is  of  all- 
steel  construction,  except  the  interior  tiiiish.  whicli  is  f)f  mahog- 
any and  composite  board.  The  frame  is  made  up  of  steel  I-heams 
and  channels,  with  steel  plates  for  the  outside  sheathing.  The 
under  tloor  is  made  of  wood.  ha\ing  sheit'iron  on  the  lower  side. 
-A  heavy  felt  lining  is  inserted  between  the  w( od  and  the  iron. 
The  sides  of  the  car  are  also  insulated  with  felt.  The  steel  roof 
and  the  rear  of  the  car  arc  of  the  turtle  hack  design.  The  scats 
are  covered  with  friezette  jjlush  in  the  ]:assenger  compartment 
and  genuine  Spanish  leather  in  the  smoking  piom.  The  entire 
car  is  lighted  with  electricity . 

The  engine  is  an  8-cylindcr,  4-cycle  gas  en.^-ine  of  die  /'  type 
and  is  direct  connected  to  a  600-volt  generator,  which  is  designed 
to  meet  the  special  conditions  of  this  service.  The  engine  is 
started  by  compressed  air  taken  from  the  main  reservoirs  of  the 


The  trucks  are  of  the  swing  bolster  type,  having  elliptic  aiul 
coil  springs.  The  bearings,  wedges  and  the  contour  of  the  whei-ls 
conform  to  the  M.  C.  B.  standards.  The  brake  equipment  in- 
cludes the  hand  and  the  combined  straight  and  automatic  air 
brakes.  A  hot  water  heater,  coal  lired.  is  used  for  heating  tlie 
car  and  to  prevent  the  freezing  of  the  engine  circulating  water 
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ALL-STEEL  PILOT   C 

•'-■    "...  '■"' 

BY  ARTHUR  J.  BELAND. 
Duluth  &  Iron  Range.  Tho  Harbors.  Minn. 


Owing  to  the  scarcity  of  suitable  timber  ;i  demand  has  arisen 
for  all-steel  beams  and  i)ilots  for  locomolives;  the  accompany- 
ing illustration  shows  a  steel  pilot  that  is  made  from  scrap  mate- 
rial and  a  steel  bumper  built  up  of  structural  shapes.  The 
bumper  is  made  up  of  two  10-in.  channels  109  in.  long  e.xtending 
'  across   the  top  and  bottom,  being  cornccto:d   bv   two   ?><-in.   side 
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l-Steel   Pilot  and   Bumper. 


2  Oak  Pic 


air  l)rake  system.  The  main  air  compressor  is  driven  from  the 
crank  shaft  of  the  main  engine  an;l  is  fitted  with  an  automatic 
governor  which  maintains  a  constant  pnssure.  .\n  auxiliary 
two-cylinder.  4-cycle  engine  operates  a  sin.t^le  cylinder  air  com- 
pressor and  the  fighting  generator.  This  set  is  used  for  supply- 
ing the  initial  charge  for  starting  the  main  eni;ine.  Two  railway 
motors  of  the  GE-205-600  volt,  box  frame,  oil  lubricated,  commu- 
tating  pole  type  having  100  h.  p.  capacity,  ate  mounted  on  the 
axles  of  the  forward  truck.  The  voltage  rf  these  motors  is  gov- 
erned by  varying  the  strength  of  the  generator  field  and  they  are 
placed  in  series  or  parallel  by  means  of  a  special  controller. 
Separate  handles  are  also  provided  f(jr  throttling  the  engine  and 
for  reversing  the  car,  the  latter  being  accomplished  by  changing 
tl"  motor  connections  in  the  usual  manner,  without  stopping  the 
cr.gine.    All  the  handles  are  in  easy  reach  of  the  operator. 


plates  14  in.  wide.  The  side  plates  are  further  strengthened 
by  4  pieces  of  10-in.  channel  7  ^  in.  long,  riveted  in  a  vertical 
position  between  tlie  two  sides.  The  rivets  on  the  inside  of  the 
bumper  are  countersunk  to  provide  a  smooth  surface  for  tiie 
coimcction  to  the  frame  and  front  foot  plate. 

The  frame  of  the  pilot  may  be  made  of  bar  iron  or  steel, 
and  the  bars  are  of  scrap  locomotive  boiler  tubes.  The  tubes  are 
lieatcd  and  the  ends  flattened  and  bent  to  fit  the  pilot  frame  to 
which  they  are  secured  by  rivets.  By  using  these  scrap  tubes,  of 
which  there  is  always  a  large  supply  in  the  scrap  yard,  an  all- 
steel  pilot  may  be  made  at  a  cost  of  not  much  greater  than  that 
of  a  wooden  pilot  The  end  posts  are  made  of  6  in.  channels 
to  which  are  riveted  the  3  in.  .x  3  in.  .x  Vf,  in.  angles  that  fo/m 
the  bottom  frame.  The  2  in.  oak  plank  indicated  by  the  d.  tted 
l-'ncs   show  h6w  the  step  may  be  applied.    '.">'.'■.•■■.>•'••.;„■.:'<     ■ 
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General  News  Section 


The  names  of  21  employees  were  added  to  the  pension  roll  of 
ilie  Rock  Island  Lines  during  the  month  of  May,  increasing  the 
total  number  of  pensioners  to  134      ,,  ;  ,.  •         ■     .-      , 

The  educational  bureau  of  the  Union  Pacific  is  planning  a 
series  of  motion  picture  exhibitions  showing  correct  and  in- 
correct ways  in  which  employees  do  things  in  different  branches 
of  the  service.  The  pictures  will  be  accompanied  by  explanatory 
lectures  to  be  delivered  befofe  meetings  of  employees  at  division 
points  all  over  the  system. 

The  Chicago,  Milwaukee  &  St.  Paul,  and  two  of  its  employees 
liave  been  indicted  in  connection  with  the  collision  at  Odessa, 
Minn.,  last  winter.  The  railway  company  and  L.  Gillie,  con- 
ductor '  of  the  passenger  train,  which  was  struck  by  the  fol- 
lowing section,  were  indicted  on  a  charge  of  manslaughter  in  the 
second  degree.  Robert  Law,  the  flagnian,  was  indicted  for  vio- 
lation of  the  company's  rules.      .        *         .;.  /:  "  v  v  ^  • 

The  Elgin,  Joliet  &  Eastern  Railway  has  had  safety  com- 
mittees actively  at  work  since  January,  1911,  and  in  these  16 
months  the  local  committees  have  sent  to  headquarters  over 
1.200  suggestions  for  the  promotion  of  safety;  and  all  but  about 
75  of  these  have  proved  useful.  This  information  appears  in  the 
last  accident  bulletin  of  the  Indianapolis  State  Railroad  Com- 
mission, which  has  recommended  that  all  of  the  roads  of  the 
state  establish  safety  committees,  and  which  is  making  inquiries 
to  see  what  the  roads  are  doing.  The  Elgin,  Joliet  &  Eastern 
uses  stereopticon  pictures  and  other  up-to-date  means  of  in- 
•  forming  employees  concerning  every-day  dangers.  Bulletins  are 
issued  giving  notice  of  important  discoveries  and  conclusions. 
Cases  have  been  found  where  men  injured  but  slightly  had  made 
no  report  to  the  medical  ofiticer,  with  unfortunate  results — in  one 
case  loss  of  life.    '.■'•■'■  '0:  v.;;  ■.::•.  ■■■    -  '^'■^''l-'.;--'':-'^-'-     '^f^-.'""    ■.' 

Safety  committees  have  been  organized  on  the  New  York 
Central  Lines  west  of  Buffalo  under  the  supervision  of  Vice- 
president  A.  H.  Smith.  A  general  safety  committee  includes  the 
assistants  to  the  vice-president,  the  general  manager  of  the  Lake 
Shore,  the  general  manager  of  the  Big  Four,  the  general  man- 
ager of  the  Michigan  Central,  the  general  superintendent  of  the 
Indiana  Harbor  Belt,  the  general  claims  attorney  and  the  gen- 
eral safety  agent.  As  previously  announced,  George  H.  Brad- 
shaw,  assistant  to  the  claims  attorney  of  the  New  York  Centra! 
&  Hudson  River,  has  been  appointed  general  safety  agent,  with 
iieadquarters  at  Chicago,  and  will  be  secretary  of  the  general 
committee.  In  addition,  a  central  safety  committee  has  been 
appointed  for  each  line,  including  the  assistant  general  manager, 
general  superintendent,  assistant  chief  engineer,  superintendent 
of  motive  power,  signal  engineer,  mechanical  engineer,  inspector 
of  freight  transportation  and  chief  claim  agent.  Division  safety 
committees  have  also  been  appointed  and  shop  committees  will 
be  appointed  at  the  larger  shops.  The  central  division  and  sh«)p 
committees  will  meet  at  least  once  a  month.  j.'-H-  '-ii  .\-^:  ■::''-^^  ■■'  '■ 

The  Chicago  &  Western  Indiana  and  the  Belt  Railway  of 
Chicago  have  recently  organized  safety  committees,  following 
tlie  plan  that  has  been  put  into  effect  on  many  other  roads,  but 
with  a  slightly  different  method  of  organization.  The  safety 
committee  plan  was  explained  at  a  mass  meeting  of  the  em- 
ployees by  officers  of  the  company  and  the  members  of  the 
central  safety  committee  were  nominated  and  elected  directly 
by  the  employees.  The  central  safety  committee  consists  of  the 
following :  C.  G.  Austin,  general  attorney,  chairman ;  E.  H. 
Lee,  chief  engineer;  R.  W.  Stevens,  superintendent;  F.  E. 
Jacob,  signal  engineer;  E.  L.  Pollock,  purchasing  agent;  G.  M. 
Grimes,  clami  agent,  and  L    M    Betts,  car  accountant,  who  is 


secretary  of  the  committee.     The  plan  also  includes  live  district   ;. 
committees,  also  elected  directly  by  the  employees,  except  that  •  - 
the    chairmen    were    appointed    by    the    central    committee,    and  / 
they  comprise  a  division  committee.     The  lines  of  the  \y#stem    J; 
Indiana  and  of  the  Belt  were  divided  into  five* districts,  and  the   " 
district  committees  were  elected  by  ballot  by  member^N-oKthe 
various  crafts,  according  to  a  plan  which  insured  that  the^dif-  -■':' 
ferent  crafts  would  be  properly  represented  on  the  committees. 
The    district    and    the    division    committees    will   hold    meetings  ■ 
once  a  montl;  and  make  recommendations  to  the  central  com-      • 
mittee  which  will  also  meet  orice  a  month  following  the  meet- 
mg    of   the    other    committees.      An    attractive    button    is    being 
prepared  to  be  worn  by  members  of  the  committee.     It  will  be  ' 
in  the  form  of  the  company's  trade  mark,  and  will  contain  the  ;.. 
motto  "Safety  Always   First," 


WAGES  AND  EARNINGS  ON  THE  PENNSYLVANIA 

W  hile  the  strike  vote  was  being  taken  by  the  eastern  engine- 
men,  the  Pennsylvania  distributed  among  employees  in  train  serv- 
ice on  its  Lines  East  a  statement  as  to  wages  and  earnings  from 
which  the  following  is  extracted :  , 

In  1890  for  every  dollar  earned,  the  Pennsylvania  Railroad  paid 
to  its  emp]o}'ees  44.8  cents;  in  1911,  51.7  cents.  In  1890  the  aver- 
age annual  earnings  of  the  employees  were  $570.37;  in  1911, 
$800.29.  The  employees,  therefore,  today  are  receiving  39  per 
cent,  more  than  in  1850,  and  15.4  per  cent,  more  on  every  dollar 
earned  than  in  1890.  In  19U  the  enginemen  received  16  per  cent, 
more  on  every  dollar  of  gross  earnings  than  they  did  in  1890.  ' 
The  average  annual  earnings  of  all  P.  R.  R.  enginemen  in  1893 
were  $1,114.71  ;  in  1911,  $1,546.34.  an  increase  of  39  per  cent.  In 
addition  to  this,  many  of  these  enginemen  earned  wages  as  fire- 
men. In  1890  the  same  enginemen  on  full  time  basis  earned 
$1,130.54,  while  on  the  same  basis  in  1911  the  average  was  $1.- 
741.42,  an  increase  of  54  per  cent.  Excluding  the  Pennsylvania 
Railroad,  the  increase  asked  for  by  the  enginemen  amounts  to 
20.2  per  cent,  for  all  lines  interested,  whereas  its  effect  on  the 
P.  R.  R.  alone  would  be  11.8  per  cent,  increase,  evidencing  the 
fact  that  its  own  enginemen  are  now  receiving  nearly  8.5  per  cent 
more  than  the  average  wage  paid  enginemen  on  the  other  roads 
interested.   ;;'■..■/!.'/■    ■'      •    .  ^- "   :' ■-' -';„"^  ■'    :'•.'■:;■  c   •' -    ■'.;■:  ••'•::•■ 

The  Pennsylvania  Railroad  stockholder  in  1890  received  a 
dividend  of  5  5  per  cent,  on  the  face  value  of  his  stock;  in  1911 
he  received  6  per  cent. ;  therefore,  the  stockholder  who  bought 
his  stock  in  1850  a?-the  average  market  price  of  $51.50  per  share 
and  continued  to  own  his  stock  and  allotments  in  addition  to 
cash  dividends  would  have  received  on  his  investment  an  average 
yearly  return  for  the  period  1850  to  1911  of  5.4  per  cent.,  or  prac- 
tically no  increase.  It  is  apparent,  therefore,  that  the  stockholders 
have  not  profited  with  etnployees  in  the  growth  of  the  company. 
In  the  1908  depression  they  sustained  a  reduction  of  "over  14 
per  cent,  in  their  dividends,  while  the  wages  of  employees, 
then  at  the  highest  figure,  remained  unchanged,  and  in  1910 
were  further  increased.  Out  of  every  dollar  received  by  the 
company  in  1890.  68.5  cents  had  to  be  spent  for  operation;  in 
1911,  78  cents.  This  increase  in  the  cost  of  operation  was  due 
to  advance  in  wages,  increased  taxation,  increased  cost  of 
material  and  necessary  items  in  operation  and  to  meet  legis- 
lative and  public  demands.  Based  on  the  1911  operations  of 
the  company,  if  the  11.8  per  cent,  increase  asked  for  by  the 
P.  R.  R.  enginemen  were  granted  to  all  employees,  it  would  en- 
tirely wipe  out  the  surplus,  necessitating  the  curtailing  of  im- 
provements and  reducing  the  dividends  paid  stockholders,  and 
leaving  the  company  no  margin  of  surplus  to  protect  its  finan- 
cial credit 
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MEETINGS     AND     CONVENTIONS 

liitcntalioiial  Kaih\.ny   Coiiy:rcss. — The   permanent   commission 

of  the  International  Railway  Congress,  which  will  hold  its  next 

^meeting  at  Berlin.  Germany,  in  1915,  has.  on  the  recommendation 

of  the  American  meml)ers  of  the  commission,  designated  the  ft)i- 

lowing  as  the  American  reporters  on  the  subjects  mentioned : 

■'■■■■"■'  ■":  .       '--'■■■'  ■■     'First  Section.         '■■'■■■''    "'  ■■,•.;;•••    -   , 

Reporters.  ;.'  ■ 

II.    V.    Miulge.    I'res!tlciit. 

Rock    Islaiul    Lines.  :  '        '. 

Epi-s    Kamlolph.    President. 
Southern    Pacific   in    Mexico. 


Personals 


Subjects. 
I.      Method     ot     construction     of 
readbed  and  track,   etc. 
II.      Study     of    maintenance     and 
supervision   of  track. 
III.      Special    steels. 


IV'.      Reinforced   concrete. 


W.    C.   Cusbing.   C.    K.   M.   of  W., 

Pennsylvania   Lines. 
C.    11.    Cartlidge,    P.ridge    Engr., 

C.    B.   &   Q. 


V'll.     Passenger    equipment. 
VJII.     Electric    traction. 


IX.      Passenger    terminals. 
X. -■Freight    tirniinals. 


Second   Section. 


f5.    V.    Bush,    President, 
Missouri   Pacific    Ry. 
Horace    G.    Burt,    Chief   Engr.,    Chi- 
■,'•■/■      cago    Committee    ot    Investigation 
■  ■    .   ,       on   Electrification  of  Railway  Ter- 
■  •      . .  '   .        minals. 

Third    Section. 

F.   A.   Delano,   Receiver,    •  ' 

Wabash   Railroad.  •■ 

W.    S.    Kinnear,    President. 

Kansas  City  Teiiiiinal  Co.    .       ,. 

■■•  ■"         '.>.>.!   ■'■"■■.■■■'■■,-'■'■  -        Fourth   Section.  ■*.''..-' 

,;XIII.     The  relation  of  cost  of  serv-  Fairfax  Harrison,   President,  .  ■•. 
ice  to   rates.  C.   1.   &   L.  ;  ^ 

XV.     Interchange     of     equipment  Arthur   Hale.   General    Agent. 

and   demurrage   charges.  .\iiierican    Railway    .\ssociation. 

:  XVI.      VVorkmen"s    dwellings.  A.   F.   Banks,   President, 

■'■-■         ./    *  ■■.■;  ..:'   E.  J.  &  E.  :..':-:■'.  ■"',.■ 

Fifth    Section. 
XIX.      Special      types      of     traction        If.    15.    Spencer,    N'ice-President, 
.   .     ,  ,     .     Units  foi'  branch  lines.  i      Southern   Ry.     .     ■  ■., .    ,  ,_.'.  .... 

The  American  members  of  the  permanent  commission  of  the 
Congress  are  the  following :  W.  F.  Allen,  general  secretary, 
'American  Railway  Association;  E.  P.  Ripley,  president.  A.  T. 
&  S.  ¥.;  Theodore  X.  Ely,  Bryn  Mawr,  Pa.;  Fairfax  Harrison, 
president.  C.  I.  &  L. ;  Charles  M.  Hays  (deceased),  president. 
Grand  Trunk ;  Franklin  K.  Lane.  Interstate  Commerce  Com- 
mission; L.  F.  Loree,  president.  C.  &  O. ;  Stuyvesant  P'ish.  •! 
Wall  street.  Xew  York:  W.  W.  Finley.  president.  S(\ithfrn 
Raiiyvay. 

The   following  list  giz-cs  names   of  .lecrctaries,   dates   of  'next   or   regnlur 
•  meelinns,   and    f'laces    of   meeting   of    mechanical   associations. 
•Air     IJr.'vke     Associ.xtiox. —  F.     M.     Xellis.     53     State     St.,     Boston,     M.tss. 

1913    convention    to   be    held   at    St.    Louis,    Mo. 
,  Americ.w  Railway  Master  Mech.vxics'  Assoc. — .T.  \V.  Taylor.  Old  Cobnv 
.  :      building.    Chicago. 
American    Railway    Toot,    Foremen's    Association. —M.    H.    Bray,    X'.    ^■.. 
X.    11.   &   IL.   Xew    Haven,    Conn.      Convention,    Sherman   Hotel.   Chi- 
cago.  July  9. 
American   Society  for  Testixg   Matkkials. — Prof.  E.  Marburg.   University 
of    Pennsylvania,    Philadelphia,    Pa.  •  '• 

American    Society    of    Mectianical    Engineers.- — Calvin    W.    Rice,    2')    W. 

39th    St.,    Xew    York. 
Ca«    Foremen's    .\ssociatio.n    of    Chicago. — Aaron    Kline,    S-11    Xorth    SOlli 

Court,    Chicago;    _'d    Monday    in    month.    Chicago. 
IxTERXAtioxAL    RAILWAY    FcEL    As.sociATii>x.— D.    B.    Sebastian,    La    .Salle 
■•;:  ;       St.    Station,   Chicago.   ;•..;-■  "i.-    ■.''■■    .\> -'  '■■■'"'.':'■'■    '  ■  ■   '. 

■International   Railway   General   Foremen's   Associ.miox.^-L.   It.   TJryan. 
Brown    Marx    biiililing.    Birmingliani,    Ala.      Convention    at    Sherman 
Hotel,  Chicago,  July  i3-J6.    H'l.\ 
International  Railroad  Master  Blacks.mitiis'  Association. — A.   L.  Wood- 
worth,   Lima,    Ohio.      Convention,   August   JO.   Chicago. 
Master    Boiler   Makers'   Association. — Harry    D.    Vought,    95    Liberty   St.. 

Xew  York. 
"Master   Car    Biilders'   .\ssoci  \t|oN. — J.    W.    Taylor,    Old    Colony    buiblinp. 
/  Chicago. 

Master  Car  and   Locomotive   Painters'   .Xssoc.   of   I'.    S.   and  Canada. — .\. 
^      P.    Dane.    B.    &    M.,    Reading,    Mass.      Convention,    .September    10-1.?, 
Albany  Hotel,   Denver,  Col.  i, 

Hailway  Storekeepers'  Association. — J.  P.  Murphy.  Box  C,  Collinwo(jil. 

.    :.      Ohio. 
"Traveling  Engineers'  Association. — W.  O.   Thompson,  X.   Y.   C.   &  H.   R., 
East    Buffalo,    X.    Y.      Convention,    August    27-30,    Sherman    Hotel, 
'.'■-.         Chicago.,,.'-.:     .^i     ...  .^.'._  .   .,..:.      ^.^"  ■  ...  ;.   _,  ..    '■  ■         ,,,..;      t^,,..    ... 


'   GENERAL. 

Glenn  W.xrner  has  been  appointed  fuel  inspector  of  the  Pere 
Marquette,  with  office  at  Detroit,  Mich.. 

•  J.    F.   Goodrich    has   been   appointed   assistant   superintendent 
of  the  Arizona  Eastern,  with  office  at  Phoenix,  Ariz.     ,■:;.''■■•   ^   :' 
J.  J.  Carey  has  been  appointed  master  mechanic  of  the  Balti- 
more   &    Ohio    Southwestern    at    Washington,    Ind.,    succeediii.; 
C.  A.  Gill. 

W.  L.  D.wis,  formerly  apprentice  instructor  of  the  Atchison. 
Topeka  &  Santa  Fe,  at  Topeka,  Kan.,  is  now  night  enginehouse 
foreman  at  18th  street,  Chicago. 

Peter  McQuaid,  engine  house  foreman  of  the  Prince  Edward 
Island  Railway,  has  been  appointed  master  mechanic,  with  office 
at    Charlottetown,    Prince    Edward    Island.      ..,,;.■?.  '  ".'   :  ^     ■".    ' 

T.  J.  Burns,  whose  appointment  as  assistant  superintendert 
of  motive  power  of  the  Michigan  Central,  with  office  at  De- 
troit, Mich.,  was  announced  in  the  June  'American  Engineer. 
■".-V    ■'.   r   ■■  was  born  July  24,   1869. 

at   Hillsdale.   Mich.     He 
is  a  graduate  of  the  Bay 
City,   Mich.,  high  school  .': 
aid  of  Assumption  Col- 
lege  at    Sandwich,   Out.,  -  . 
and     he     took     a     post-  ■  - 
graduate     course     at  ■  : 
Grand  Seminaire,  Mont- 
real,    Que.      He    began    • 
railway    work    with    the    ., 
Michigan  Central  at  Bay     • 
City,     Mich.,    and    after,"  ■ 
working  one   year  in  the 
trad:  department  he  en- 
tered the  locomotive  and 
car  department.     In  1902 
he  was  made  chief  clerk 
of     the     locomotive     de- 
partment     at      Jackson. 
Mich.,    and    three    years 
.■..-.  T.   J.    Burns.  ••.■.•-:.•.         later  was  transferred  to    .: 

Detroit  as  chief  clerk  of .  . 
the  locomotive  and  car  department.     He  was  appointed  assistant \:.;. 
ti>  the   superintendent  of  motive  power  in   1909.   which  title  he  \ 
iicid   until   his   recent   promotion   to   assistant   superintendent  of-:."; 
motive  power..        .    ..    .  .:     .       ....     ,.    .  .     .    „     •  •  ' 

.:.:  'I  :-:^': ; .-. '■'  :^  \'  jy    ■  ■:-': ^v^^-;-- ;.■■.- .'•;>'.-.■■,•  ■.:■■:;.:■:: 

J.  E.  TiERNEY  has  l^een  appointed  master  meclianic  of  the 
Louisiana  &  .Arkansas,  with  office  at  Stamps,  Ark.,  succeeding 
.\.  J.  Wade,  resigned  on  account  of  ill  health.  \ 

J.  P.  McMfKR.w  has  been  apixiinted  master  mechanic  of  the  . 
Rio  Grande  divi.sion  of  the  Atchison,  Topeka  &  .Santa  Fe,  with:' 
headquarters  at  Albuquerque,  N.  M..  vice  L.  A.  Mattimore. 

JIenry   W.  J\c"()i!s.   assistant   superintendent  of  motive  power' 
of   the    Atchison.    Topeka    &    Santa    Fe    system,    with    office    at 
Topeka.  Kan.,  has  resigned,  and  will  devote  his  time  to  private   ' 
affairs.  :,.,  ^      ;.,  ..  _       ; .    ,    ,■  :  /  Z--" 

J.  R.  Gould,  superintendent  of  motive  power  of  the  Virginia 
general  division  of  the  Chesapeake  &  Ohio,  has  been  appointed 
general  superintendent  of  motive  power,  vice  J.  F.  Walsh,  re- 
signed.  ,.  ^,.v:,..;y  :-.^..... ..  :-V'.-.-.^^;  ,  .■;^-^:  ■;;-i.''y:- -:•.:■  ■:; 

J.   C.   Morrison,   road   foreman   of  the   Chicago,   Burlington  &    : 
Quincy  at   Lincoln,   Neb.,  has  been   appointed   master  mechanic'-; 
of  the  Omaha  division,  with  office  at  Omaha,  Xeb.,  succeeding;  : 
-A.   N.  Willsie,  who  has  been   appointed  chairman   of  the   com~ ' 
pany's  fuel  committee  at  Chicago.        ..  .   ,.  ... 
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J.    F.    Walsh. 


James  F.  Walsh,  general  superintendent  of  motive  power  of 
Vac  Chesapeake  &  Ohio,  with  office  at  Richmond,  Va.,  has  re- 
tired   from   the   active   duties   of   that   office.     He   may   continue 

with  the  road  in  a  con- 
sulting capacity.  Mr. 
Walsh  was  born  in 
March,  1857,  at  Cleve- 
land. Ohio,  and  begaij 
railway  work  in  1871, 
on  the  Cleveland,  Colum- 
l)us,  Cincmnati  &  Indian- 
apolis, now  a  part  of 
the  Cleveland,  Cincin- 
n.iti.,  Chicago  &  St.  Louis. 
From  1871  to  1892  he 
was  '  consecutively'  ap- 
prentice, locomotive  fire- 
man, locomotive  engine- 
man,  and  shop  foreman. 
Mr.  Walsh  left  railway 
work  in  1892  to  become 
mechanical  expert  for  the.' 
Galera  Oil  Company,  ' 
but  returned  to  the  rail-.; 
way  service  ten  years 
:i.::'^-' ''■■'. ■^■■'-  -■"•'''     "'later    as    superintendent 

<jf  motive  power  on  the  Chesapeake  &  Ohio.  He  held  the  posi 
tion  until  May,  1910.  when  he  was  promoted  to  general  super- 
intendent of  motive  power.  .-Xn  important  work  which  has  been 
■carried  on  during  the  past  few  years  under  Mr.  Walsh's  direc- 
ti(in  was  the  introduction  of  the  Mountain  type.  Mikado  and 
.Mallet  locomotives,  which  have  received  frequent  mention  in 
our  colunms. 

Samuel  Garver  Thomson  has  been  appointed  superintendent 
iif  motive  power  and  rolling  equipment,  of  the  Philadelphia  & 
Reading,  with  headquarters  at  Reading,  Pa.     Mr.  Thomson  was 

born  on  November  19. 
.  187^:..  .at  ■:  Cumberland, 
Md.,  and  was  graduated 
from  the  Lawrenceville 
school  in  1894,  and  from  ■;■ 
Princeton  University  in  . 
1898.  In  October  of  the 
same  year  he  began  rail- 
way work  on  the  Penn- 
sylvania Railroad  as  spe- 
cial apprentice  at  the  Al- 
toona,  Pa.,  shops,  and  he 
completed  his  apprentice- 
ship in  1902.  The  fol- 
lowing year  he  was  gen- 
eral foreman  of  the  Bed- 
ford shops  at  State  Line, 
and  in  November,  1904, 
he  was  assistant  master 
mechanic  of  the  Harris- 
burg  shops.  Mr.  Thom- 
son was  appointed  assist- 
"CVV-  V  .:::'      ^  "-ant   engineer    of    motive 

power  of  the  Huffalo  &  Allegheny  Valley  division,  now  the 
Xorthern  division,  with  headquarters  at  Buffalo,  in  February, 
1906,  and  in  April,  1908,  was  transferred  in  the  same  capacity  to 
the  office  of  the  assistant  to  the  general  manager  at  Philadelphia, 
Pa.,  of  the  same  road.  He  went  to  the  Philadelphia  &  Reading 
as  assistant  engineer  of  motive  power  on  November  15,  1909, 
and  in  January,  1912.  was  made  acting  superintendent  of  motive 
power  and  rolling  equipment  of  the  same  company,  which  po- 
sition he  held  at  the  time  of  his  recent  appointment  as  super- 
antendent  of  motive. power  and  rolling  equipment,  as  above  noted. 


f  homson. 


Charles  A.  Gill,  master  mechanic  of  the  Baltimore  &  Ohio 
Southwestern,  at  Washington,  Ind.,  has  been  transferred  to  *he 
Cincinnati,  Hamilton  &  Dayton  at  Cincinnati,  Ohio,  succeeding 
W.  G.  Rose. 

W.  G.  Rose,  master  mechanic  of  the  Cincinnati,  Hamilton  & 
Dayton,  at  Cincinnati,  Ohio,  has  been  appointed  master  mechanic 
of  the  Moorefield  shops,  near  Minneapolis,  succeeding  W.  C. 
Steers,   resigned. 

Fraxk  RrscH,  district  master  mechanic  of  the  Chicago,  Mil- 
waukee &  Puget  Sound  at  Tacoma.  \\'ash..  has  been  appointed 
acting  general  master  mechanic,  with  office  at  Tacoma,  succeed- 
ing N.   M.   Maine,  deceased.         -.    .:..,■  .         ,         '..■..-      ■- 

J.  R.  Sextox,  master  mech.inic  of  the  Missouri  division  of  tfie 
Atchison,  Topeka  &  Santa  Fe.  has  been  prdtlioted  to  iiiechanical 
superintendent  of  the  Northern  district  of  the  Western  lines, 
with  headquarters  at  La  Junta.  CoL    -[.  .•   r, .      .•  ■.      ^X-  ;-'  -  '  ' 

M.  J.  Drlry.  mechanical  suiierintendent  of  the  Northern  di- 
vision of  the  \\  estern  lines  of  the  Atchison,  Topeka  &  Santa 
Fe.  has  been  appointed  superintendent  of  shops,  with  ofirce  at 
3.;-/^^v;.  ,.;/:■;   Topeka,    Kan.     He   was 

born  May  24.  1849.  at 
Berkenhead,  Eng.,  and 
and  came  to  this  coun- 
try with  his  parents 
when  he  was  three  years 
old.  and  received  a  com- 
mon school  education  at 
Parkersburg.  W.  Va.  In 
18^^  he  entered  a  con- 
tract shop  as  a  ma- 
chinist apprentice,  and 
in  1870  began  railway 
work  with  the  Baltimore 
&  •  Ohio  at  Grafton.  W. 
\'a.,  with  which  com- 
pany he  remained  for 
ten  years,  working  at 
Grafton  and  Newark, 
Ohio,  and  at  Chicago. 
He  then  went  to  the 
Missouri.  Kansas  & 
Texas  as  a  machinist  at 
Parsons,  Kan.,  and  was  later  gang  foreman.  In  1887  he  went 
with  the  Lake  Shore  &  Michigan  Southern  at  Elkhart,  Ind.,  as 
a  machinist,  and  the  next  year  went  to  the  Denver  &  Rio 
(jrande  as  night  foreman.  On  February  1,  1889,  he  went  with 
the  Atchison.  Topeka  &  Santa  Fe.  with  which  road  he  has 
been  ever'  since.  He  was  consecutively  machinist,  gang  fore- 
man, general  foreman,  first,  at  La  Junta.  Colo.,  and  later  at 
-Arkansas  City,  Kan.,  and  division  foreman  on  the  Oklahoma  di- 
vision at  Arkansas  City.  He  was  appointed  master  mechanic  at 
W  inslow,  Ariz.,  in  October,  1902.  and  was  transferred  with  the 
same  title  to  Raton.  N.  Mex..  in  May,  1906.  On  November  1, 
1906,  he  was  appointed  mechanical  superintendent  of  the  West- 
ern lines,  with  headquarters  at  La  Junta,  from  which  position 
he  was  recently  promoted  to  superintendent  of  shops.      ;-",     ; 

E.  H.  Raouet.  chief  chemist  of  the  New  York,  New  Haven  & 
Hartford,  at  New  Haven,  Conn.,  has  been  appointed  engineer  of 
tests  of  the  New  York,  New  Haven  &  Hartford,  the  Boston  & 
Maine,  and  the  Central  New  England,  with  office  at  Boston, 
Mass.,  vice  M.  C.  M.  Hatch,  resigned.        ..  ..  ...     ; 

F.  L.  Carson  has  been  appointed  master  mechanic  of  the 
Chicago  Great  Western  at  Des  Moines,  Iowa,  vice  A.  J.  Isaacks. 
Mr.  Carson  was  formerly  connected  with  the  .\tchison,  Topeka 
&  Santa  Fe,  the  Gulf,  Colorado  &  Santa  Fe,  El  Paso  &  South- 
western, Mexican  Central  and  the  National  Lines  of  Mexico, 
and  comes  to  his  new  position  from  San  Antonio,  Te.x. 


M.  J:   Drury. 
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KaA  w'A'v  .,>rviaa-.Li.l-i:i;>'.    ,V.->'',  .  \.i  -s.-  J_.     1'.   A' 

,;■    ■-uiiio.;"-.'/     .  .'  y  ',."'1/-  .■■„.. 

Tk  \\  H.  ikV-.'   Ksc.AFKK.i*   :y>-'iLU;    V.      \\      '  >.    T!:,  ,iii| -,.!'.    N.    ^■.(■.   \    II.    K 

■  IvAt   .  ItiJTt'ti-f",.  ■  X.  ■  y.     ■(-.''•i,\<<r,t'' :..      \-,;i:-i-t     .7  .'ii.     Sl'.i  rtiKiti     llic 
.-    <'.liicav!ii. .   . 


\\  1,     (     \  N    \|.  V.         A. 

\    ( '.    (  •■ilinu',.  •!. 


CHNKRAI.. 

<iii\.\  W  vuMk  lia-  liiTti  ai>|i'iiit(.il  liiA  iii-ini'tcr  ,>l  tlu-  l\\\ 
.\lari|nt.-nr.    willi   •  ,rruH'   .it    I'l-ir,  ,it.    .\lirii. 

j.  !•".  (  iiiuiiki,  II  lia-  luin  .ippi  liillid  as-i--t;;nl  >n|n.i"il)U  iiilctit 
,,|"  ilu-    \ii/t,iia   l-.a-trrn.  witli  oIIk-c  at   I'lmciiis.  Ariz.         .;      /  ■      - 

J.  j.  lAKl■:^  Iia>  i>(.'i'ii  ,i|>ii,,iiiii<l  tiia>trr  iiuclianic  ,if  tlir  llalli- 
nu,r>  iV  ()ini,  .^,  miliw  i--trri)  .d  W  a>liin,i:l,  m.  IihI.,  MiciX't-ilin.; 
l\    \.  (iill. 

\\  .  I..  |)\\1.-.  I,  ,riiuil_\  .iiiiifi-mii\'  iiisiriK-i,  i-  ,'l'  tlif  .XtrliiMM;. 
T.  link.!  \  .'^aiita  l\'.  at  J",  ,]Kka.  Kaii.,  is  now  iiiLilit  cii'riiiicliiui-i 
t'ljft  in.iii  al   l."^!!!  .stnil,  L  Ini"a.i.;t>,  .  ,  , 

I'l-Ti  u  -Ml  (J I  Ml',  inyitu'  hi, use  foniiiaii  nf  tlio  I'riiioo  E<l\vxinl 
If-laiiil  Kailu.iy,  li.i.- •In.-rii  .iiip, 'iiitfil  iii.istcr  nii-Aiatiio.  with  ottii'i 
.it     (  li.irl,i|tit,'\\  n.     I'liiHT     hjlward     l-land.        ■ '' .         '    ■;,• 

'I",   j.    r>i  u\>.    wli'Si'   .iiiiiciiniiifiu    .•!>    a>si>laiit    >niKi'iiit(.-nik-i  i 
,,i'    in"nM-    p-'wrr    ,,|'    ilu-    .Michiu.in    ('<nir.il.    wi(!i    i,|Vk;i-    ;it     \h 
iri'it.     .Xiit-li..    ua>    ami,  ,uiU'V"l    in    ihi'    June    .  I  in,  ririiii    l:ii;^iiii\'' 

wa-    I..  Til    Jiil\    _'4.    1S<".- 
.[.(  ;  ■     -at    IhlNdaK'.    .Mirh.      IK 
'    i>  .1   mradiiiiti    ,,t'  lilr    I'l.iy 
City,    .\iicli..    hiiih    Sili"-,,: 
.11  d   "i  A*-inn|)!ic,ii  .(',,1 
li'uc    .11     .<:(n,lw  irh.    <  >iil.  . 
and      r.i      !•  <,k     a      ixist 
yraih'atv      c  ,«  u  r  j;  o      a  t 
( ifaitil    .'■■v-niiii.iirc,    .Mnvii  ■ 
i\'al.     (.)iu\        fli-     l,i-|L;ai,. 
i.iilwa>     \v,  ,rk     with    the 
\licIti'..;.iM    ( 'vivtr:il    at  I'a\  . 
til\.     Miih.,     .111(1     al'ltv- 
w  iifl-ii.i.^    ,  .lu-    \c;ir    in  till.; 
■  ;ra>'!:    ruijarlnu'iit    hi'   Oti  ■■' 
li-tVd    thr    i,,v..iiil>>li\<.'  ami 
car   dviiartnion;.      In  1"0J 
ni-A\;t-   niaik'  ohii  f  ch-rk 
<,i|  '   llic     l,\-,,ai,>ti\  (,■     dc 
liarinU'iU       at       J;u'ks,  in, 
MiUi..    ,iiid    t'lnc    yr.ii.- 
tafi'r   \v:i>.   traii.-t'>'T(.-d   i,'. 
JUtr,  it   as  cl'.'u'i  curl-    "f 

'  V    1,  I aiiivV  !.ii,I  I'ar  diiiartiiniij.  .   I '»•  \\::>  .i]i|>i  tnn,(l  ;issisi.iiit 

'•  till,  -Mj.iia'iiti-idi-nt  ,'f  n!,,vti\(.-  |i,iuit  in  K':.".  ^vliii-h  titU'  la- 
ii.  I,!  iinliIAii>  rici'i  j,r,,ni,,liiiii  .>  a-—i>t.ir.t  ■ii-iK-iAmi'iidi.-nt  ,,i 
'1  <.!iu-   i>,  .Wt  I,.  ■      ..    .  ■ . 


T.    J.    Ei;rns 


j.    r..    'rii;i<NF.,>i;'"h;i-    1,1-iai  \'ijii»,in-te,;    iH.a-tcr    inc'-^i-niio  A'f'  tliv 

al    Statnii--.     \rk.,    siii'i-iTdinu 
[■  ill  lu-alfh. 


L.,!ti-i;tna    .V     \rk:iti-;is;    witli    uMici 
\    }    \\  ai'u  .  n -iiiiH-.'i  ,iit  ai"i"nnl 

J.    i'.    .M<  Ml  •>•!<  vv    ],:,>    !n  111   a|>|i,  mtcd    ira-it<-r   t!n-,-!i,ink-   ,,|    t!i> 
kj,.   ( tr,ii.!iKAdi\  i-i' 'II   ■  i  lla-    At-'lii^'it.   'I"'ink.i    \    >am;(    It.   with 

hi  adiinaiMii-  at   AlhiKitri  niin .  .\".  Ml...\ict-  \..  .\.   .Maitiiin'ii'. 

■  A .  A      •  ,    .    A  • 

1Ii\i;n    \\  .   J'i,'i>.   .•i--i-!:u;i .  >tti|u'finii,t;itit!;    .,t    in,.ii\i-   ]i,iwcf 

,,i    the     Ntclii-,  n.    'l.'ink.i    \    Sati^.i     \  r    .-y-'uiii.  with    ,,lii(.-c    ;it 

lAl'ik.!.    Kan..   !ia-    ro-iviud.   .and   whll   divii'   his  iini(-   t,,   |l|•i^,ll^ 

•■''■'''■'"■-         ^■'.    '-                        ■■■    A    .   -A.  t  •.,  ■  -      '•[  ■■     :    r      -    ;,:,, 

I,    U  <i,,i  :  H,   •.uiurititciidcnt   •,!'  nintiw  [fwir  ,,l"  the  \'iri.iinia 

vniurai  ili\i--i,ii    ,.|'  tlk-    (  lK-.i|Kak('  iV    '♦lii.,.   li.i-  ln-iii    aii|i,  liiitcit 

L;iiural  -iiiii-riniiiiil'.nt    ,,i    nt,,ti\(.-   ji,  ,wir.    \Am    j.    )-.    \\  aKIi,    rc- 

-iutu  d.  • .  ■■      '   A' ■ 


J.   (  .    .\liii<ui-,i\ .    r.'.id    Aiatn.an   <•!"  tlu-   Chii'ai.;,,.    rinrliniilnii   i*v 
'Jniiu-\    at    I.iiH'ohi,    .XAii..    has    bvcii    appnintcii    in.i>i>  i-    iiK-i-li;mic 
,,|    tlu'   (  )niah.i    di\i>i'ii.    with   mIIu'c  at    Oni.iha.    XA'h..    ^'TCi't'tdins^ 
\.    X.    W'illsii-.    wh,,   li.i-    1h(.ii    appniiiti-d  .chaiini.ni    ,,f   tlu-   i-oin-; 
p.(ii}'s    tiifl    fc  .niiiiitu-f    ,it    ( "liii-;i'-:'>. 


AA.AIA 


KiA.  UMJ. 


AMERICA x    i".\(.i\i:i:k. 


>3 


J.     F.     W.ilsh. 


|\MK-    I-.    W  \i.--ti,   i;»iur.il    sn]u  riiitiiKlfiii    <i\    iiiciti\i-  ])>)\\(.t   ■it 
I-  I'lu -api  akf   \-    <)Iii".    with    nlVk-r   al    Kiilimc  hkI.    \'a..    ha-    iv 
(•<1    I'r.Mii    ihr   ai-livi'    ihiiii-    ni"    ilial    .  .tVnc.      Ilr    may    ci.nlimK- 

u  iili   llic   ruatl    ill   a   cmi 
sultiiiii      oajiacity.       Mr. 
.  \\  al-h       was      Imtii       in 
Marcli.     1S57.    at     Clcvf- 
laiMt.     Oliii'*,    aii<l    ln'tiai; 
railway     \\>trk     ni     1N71, 
1  ai  tin-  ("U\  i-lau'l.  (  '■luni- 
liu-.  I'iiuniiiaii  \  Imliau 
a|:'Mis.     umw     a     jiarl    "1- 
■1k-     (  livrlancl.     ('iiioiu- 
nati.  Chiiai:.  i\-  Si.    I.^ni-. 
Ir.  Ill    1S71    t.,    l>^)i    hi'    ' 
wa.s      conscfiilivcly      :\\> 
|irriil  io-.  li  If'  'iii<  iii\  r   tiri- 
.man,    liK-oiU'itix f   int;iiK- 
ipan,  ami   shojt   ti>rviiiaii: 
.Mr.    \V:i.l,<Ii    VeW    railway 
u.irk    in    1S03  t->  hooniu'    . 
invdi;.rnical  <'\jk  rt  for  tlic 
( iati-1  a      ( )i1      CiimpanN,' 
Inii    ri-tiinu  •,!   l"  th>-  rail  ■ 
way     -i'r\ii"c     tin     \oars  ;. 
■     '•   ■  lati-r    n-    snpcriiiiiai'K:"*   ' 

1   iii<.ii\i-  ii-iwrr  <ii  ilu-  t 'hi--a|)<aki    vS.   tlhi^i.      iK-  lukl  ihi-  i>i><i    : 
1..1I    nniil    May.    l'»I(t.   wiuii    lie    v..i-    ).r.  .n-.  .u-il    I"    v'"''':''    -"l"''' 
■"irmlriii   ■<{  n"ili\i-  i^'Wi-r.      \ii   inipi  irtaiil    w.rK   wliicii   iia-  lievU 
,  i-rii'i|   .111   (hiring   tl"    I'a-i    i\w    _\rar-   umlcr    .\ir.    \\  al-li's  iliny- 
-11    wa-    ih.'    mit'iMlui-ti.Mi    i>\    the    M.annain    txpc    Mikailn    ami 
vlaljii    |.>c..ini.ti\i-.    whiili    ha\r    riH.iMd     frri|nrni     miiitii>ii    in 

■  ur   ri'lmnn-. 

.    S..\Miii.   (i\i<\M(     liiu\i-ii\    ha-   liiiii   a|ii>"inti<i    -ninriiiliiKkiil 

■  i"  ,ni<iti\i-    |:i>\\cr    aiai    r.'Ilin.;    fiiiiipmi-iii.   <<\    ihr    I'liikidili'liia   & 
''\t  a'liii'.^.   v.iih   h(a<li|nartir-  at    Rradim:.    I'a       .Mr.    Ilininsi-n   xva- 

horn    I  in     .\ii\  iniln-r    V). 
liS/-';      M      (ninlHrhin.l. 
Mil.   ami    was   ;4ra<liiatr<1 
tr'im    llif     i.aw  rom^-x  ilk' 
v>-h<iiil  m   ]!-'>-!.  and  l'r.»n(  -]- 
I'riiu  rti>n    L'lnvi'VMty    in 
l.v'iS.      hi  (  irt'ilur  -it'  liiv 
samr  yrar   In-  lu''-;an  rail; 
WAV   wi.rk   nil   till'    iV'MnV-. 
-yl\,,ni,i  Railroad  a-  sjk--  . 
I'i.il  appriiiiii-i-  ai  the  -M- 
iiiiin.i.    i'a..   •^h>i]is.  ami  he- 
ll Hiililitril  111-  ai>|iriiilice 
^hip    in    lMt2.       ilic    fol- 
lowing yoar  hi-  was  sicn- 
i-ral  iorriiiaii  oi'  thi-  lU'd 
I'ord  shops  at  Statr  Line. 
and    in    \o\cnilnr.    l'X14. 
iu     \\a-    a--ist;int    master 
iiu'i-liaiiii-  oi'   ihi    I  larri> 
hiirji  shops.     .\Ii.    I  Iioiii 
son  \\a-  :tppoiiiti-d  a-sisl 
;im    rni;iiK'i-r    ot    motui- 
powcru  oi    till-    i'.iii't.ilo    \     \lli-'_:lirn\     \'alU-\     division,    iiow     ilii- 
ViiriluTn    (Ji\i-iiMi.    with    hraii(piarli-r-    at    I'.nlTalo.    in    i-\lirnar\. 
I'MKi.  ;ni<l   in    April.   I'^ilS.   w.i-  tran-t'crnd   in  tin-  sanii-  laiiaoity  to 
'111-  olVii-i-  of  till  a--i-tant  tn  the  .liciural  niana.uir  at  Philatlclphia. 
I'a..  of  the   -anu-   r^ad.      I  li-  went  \><  tin-    I'hil.idi  l|)hia  \-    Ui-.idiiiL; 
1-    assistant    i  iii;iiu-ir    nf    irotixc    pi  lu  i  r    on    .\'<  ivi'mlur    1."^.    l'K)'>, 
'iml  in  Jannar\.  I'MJ.  \\a-  inaiK-  actiiij;  siipcrintiiKlrnt  of  niotjvc 
ii'iwrr   and    lollini;    ripiipnunt    of   thi-    -ainc   i-oni|iany.    wliuh    pn- 
-itioii   ho    hi-ld    .i!    till'    tiim-   of   his    rci'i-nt    apiiointnunt    as    sni)i'r 
.titi-ndi  nt  of  moii\i    iiowvr  and  rollino;  npiipiiu'iit.  as  ahovr  ilotfd, 


S.     G.      I  homson. 


Cii.XRiK-"  .\.  till  I.  ina-.iir  nK-ohaiiio  of  tht-  I'.aUiiiiort;-  vS;  ( >iiio 
.-^iinihwi-strni.  at  Wa-liin-ilon,  Ind..  ha,<  -Ik-oii  tVajtslvrrcd  in  'he 
("inciiniaii,    llaniih..i]   iK:    hayP'ii   at    l^'im-innati.    t.)liti'.    smvu-'hm; 

w.  (;.  Ro-t. 

W.  (i.  RoS|..  iiia-),r  niL-chaiiiV  nf  tin  .('ini-iiinaii.  llaniiiloii  \- 
))avton.  al  (.iiuiiniaii.  <  ihio.  jia-  hvcii  a]tpoiiitcii  ina-tvr  nici-lianic 
of  ih<  .Ml  i"rit"u-ld  -li<.>)'-.  near  MiiiiKitioH^.  s.nrcvv<lvJ'ii;  \^ .  <• 
Stu-r-.    ri -i;.:iK'<i.  '  .  . 

|-K\.\K  ki  -I  ti;  <H-iriit  ni.t<ti-r.  nuvltaiiu-  ••t"  li.ic  (.'iiicaso, Mn- 
wankvc  iV  l'nu;ii,  S-vinil  .It  Tariinia.  WVi-li..  ha-  l^-Oi  .•ij»!«.»i«u-«i 
.'H'tinji  iiei'rral  n:n-t<.-r  nucii.ua-..  wiili  ••jVu-c  at  i-a«'vnn;u- siiivi.H-4l- 
jii!.;    X.    \l.    Mailii'v   di-itav'k  .    .'   { 

-  J.  K.  .Si-AjoS.  .ni;i-ti  r  i4in-i:.-i!  ir  of  the  !Mi-siarr.i  dixi-f'.n  <>i  ili«." 
.Vtviii-oH.  1  opek:i  »\  >.rnt;.  I  r.  'a-  l-een  ]«:oin.itf-.i  t. .  jnerlianiral 
•.iilH-riiiu-tidt-iH  'of .  iIm  .V.irihiri  dfstr.ii-t  of  tiu-  \\\--l-»;-rii  IJiies^ 
witli  lu-adipiantf-  al   l.;t  jinifa.  t'ol..;    ,'V'-         ,■•.'>.;. 

M     J.    I  )ki  !<.s .   nmlinii.  .il    -npi  rinti  ndeni    oi  tlu    Xoftheni   <li- 

\ision   of  ihe W  extern    liiu-   '■>   the    .Vtclii-fii.   T-'i'i-ka  iJv.    Santa 

i'e.   has  hetii   appji.iitid    -uprrinti-ndi-ni   -'t    s1i"4i<.   witlr  .«ttuv  at 

V  ''ri'iieku    Kail.      11»-    was 

lM.rn  May  24.  IM".  at 
1  a  rki-ftiK  .-('1.  l\ii^'.,  ami 
and  t-iani  !•-  this  innn- 
try  .  with  liis  parent-* 
when  li«^'  wa>  three  y*-afs 
old.  a.nd  received  a  c<'in- 
m<  in  vi»lii-"  il  eduvatii  -n  at 
rarlcersliltfiJ.  W".  \  a.  In 
i>S(k  lie  entered  a  o<n- 
iraet  »Iiop.  as  a  iiia- 
ohi.nisf  apprt-iitiV-e.  ami 
111  1S7U  Iteyau  railway 
Work  with  the  iJallitiiore 
vV  <  rtiio  :iT  Graft.. 11.  W  . 
\'a  .  with  which  c  iin- 
1  an\  lu  reinaine.1  f-.r 
un  yvars.  w.  .rkiiiv;  at 
<irafl. -11  an<l  .\\-\vark. 
<>hi...  and  at  i  hi.-a-..:'.. 
■  '•  IJe  llieti  wenft  to  the 
;  • ;.  '  '  .\!  is  s-.-.  ji  ri  .  Kan-as  &, 
T-i  xas  a>  a  ni.icliinist  at 
I'ar-on-v  Kaii..  and  wa-  laiir  •jan;.i  f"reiVi:iH.  In  l>s"<7  lie  went 
with  tile  J,ake  Shore  X  .\li>  hi-^an  Souilum  af  l-^1kltart.  iinl..  as 
a  inachini-t.  and  tin  lu  \i  \iar  went  t"  the  IK-nver  A  l^io 
<  irande  a-  nii^ht  f. -rein.-in:  <  »n  lehrnary  1.  ISS*'.  he  went  with 
the  .Xtchis'.n.  t'opeka  \  Santa  l-'e. with  wliich  p.ad  Jie  has 
In-i-ii  ever  since.  lie  wa-  o  ■n>ecmi\  ely  niachitli>l.  liaii-^  f.  .rc- 
niaii.  general  foreman,  fir-t  at  I. a  Jinua.  tol...,  ami  later  at 
\rkan-a-  (  ily.  K.ni..  .ni.!  di\i-ii.ii  fnrenian  ..n  the  <  )klahonia  di- 
\i-ion  at  \rkaii-a-  *  ii\  lii-  wa-  a]>i«.inted  ina-ter  nuohaiiic  at 
Win-I'.w,  Ari/..  in  <tcti'l>er.  I'tU.  ami  was  tran-ferred  with  the 
-.-imi  litU-  til  Rat' 111.  \  Mes..  in  M.-i\.  T'(t<'>.  On  \..\enil)er  1. 
I'tXi.  lu-  wa-  appiiiniid  iiu'chanical  snperintendiiit  of  the  \\  e-t- 
i  rn  liiK--.  with  luaikinarter-  at  La  junta,  from  which  po-iti.-n 
lu    wa>  r-.-ciiitlx    ]iri  iini  iii-.l   tn   -niurinii-nd-.-ni   ..f  -hops.  ; 

I-!,  i  1.  Rsi.iii  I.  chief  clu-mi-t  .if  the  Xt«"  Y'ork.  New  Iiav«n  X 
llartf.'Vd.  .It  -New  llaveti.  I'l-im..  has  Iteeii  app..inie<l  i-iiiiiiu'i  r  "i 
te'-t>  of  the  .Vew  York.  New  liavon  &  llartf..rd.  the  i'.<.sl.>n  & 
.Vlaine,  and  the  (."eiitr;il  Xew  lurjilanrl.  with  ..ttu\  .-it  l'..i-t..n. 
MitSS.,  vice   M.  ('.   M.    Hatch.   re<iuned.  r 

'    •  ■         • 

1".  L.  C  AkMiN  ha-  lieeii  appoiniiil  inaster  inechaiiie  of  the 
(hica.^o  dreat  Western  ,tt  he-  Moines.  Iowa,  via-  A.  J.  lsaack«> 
Mr.  Cars(,n  was  I'ornierly  ciiiiucted  with  the  \tchi-iii.  Toja-ka 
vV  ."^.-mia  le.  the  tiuif.  Colora.!..  \  Santa  l-"e.  LI  las..  \  Soiith- 
wesiern.  Mexican  1  eiitral  and  the  Xalionai  Litu->  of  Mexico, 
and  C'lnes  to  his  new  (lo-^itioii  fn.ni  San  Antonio,   lex. 


IVI.    J.    Drury. 


:m^' 
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..^;^  ■  '    ■  ■;  -  ■•■'-■■'■■■■  -^       SHOP      " '    ■'■■  ■-  '■■•■■■.•    ■•■-.■ 

'      H.   A.    Keswich.   shop    foreman   of   the    Canadian    Pacific   at 
Kaniloops,  B.  C,  has  resigned.       v   ..    •  '       :,:v''"      '  :   ->:   ••:^ ; 

R.  R.  Xeild,  general  foreman  of  the  Canadian  Pacific  at  the 
Winnipeg  shops,   has   resigned.  •  •:  , 

J.  II.  Jackson  has  l)een  appointed  locomotive  foremaivof  the 
Canadian  Pacific  at  Rogers  Pass,  B.  C. 

Elmer  Blinx,  apprentice  instructor  of  the  Atchison,  Tnpeka 
&  Santa  Fe,  at  La  Junta,  Col.,  has  been  transferred  to  T«peka, 
Kan. 

l\.  W.  HiNM.w,  apprentice  instructor  of  the  Atchison]  Topcka 
&  Santa  Fe,  has  been  transferred  to  Topeka,  Kanv\  from 
Clovis,  N.  M.  ^  .;X:-  -v.r- :  ■•■■v^-.:    '•:■■"■ /r>X  ^-'     '    _  •■    •  '  •■ 

A.  Sturrcck  has  been  appointed  acting  locomotive  forrfiian  of 
the  Canadian  Pacific  at  Ft.  William,  Ont.,  vice  J.  McArtiuir.  wlio 
is  seriouslly  ill. 

■  C.  P.  LvLE  has  been  appointed  division  foreman  of  the  St. 
Louis  &  San  Francisco  at  Hugo,  Okla.,  vice  J.  L.  Harvey,  trans- 
ferred to  Fort  Worth,  Tex.        .     ,.  .. -  ,  ,    ,. 

D.  G.  McDonald  has  been  appointed  acting  locomotive  fore- 
man of  tlie  Canadian  Pacific  at  Red  Deer,  .Mherta,  vice  J.  A. 
Doig,  assigned  to  other  duties. 


New  Shops 


.:.\.-^:.'.:-:  ':r^-y--'y  ;■;       OBITUARY -v.- '     --■-■:'-•::•:  v  'V;'  ^ 

W.  K.  High,  formerly  master  mechanic  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis,  with  oflSce  at  Mattoon,  111.,  died 
at  Mattoon  on  June  22.  Mr.  High  was  placed  on  the  pension 
roll  of  the  company  last  November. 

David  Itelj;^7*ormerly  for  over  30  years  master  of  machinery 
of  the  Western  Maryland,  died  on  May  30,  at  Baltimore,  Md. 
Mr.  Holtz  was  born  on  November  15,  1842,  at  Baltimore,  and 
began  railway  work  in  1856.  He  was  consecutively  messenger 
boy,  clerk,  apprentice  in  machine  shops  and  draftsman  on  the 
Baltimore  &  Ohio,  and  then  for  15  months  he  was  assistant  en- 
gineer in  the  United  States  Navy.  The  following  eight  years  he 
was  chief  draftsman  of  the  Baltimore  &  Ohio,  and  for  one  year 
from  September,  1873,  was  superintendent  of  rolling  stock  of 
the  New  York,  Lake  Erie  &  Western.  In  1874  he  returned  to  the 
Baltimore  &  Ohio  as  draftsman,  and  in  November,  1876,  was 
appointed  master  of  machinery  on  the  Western  Maryland,  from 
which  position  he  resigned   in  June.   1907. 


New  R.  R.  Y.  M.  C.  A — The  Railroad  Young  Men's  Christian 
Associjition  at  Forty-ninth  street  and  Madison  avenue.  New  York 
City,  adj^acent  to  the  Grand  Central  Terminal,  whose  beautiful 
building  at  that  point  was  given  to  the  association  by  the  late 
Cornelius  Vanderbilt,  is  to  have  a  large  new  building,  three 
blocks  north  and  one  block  east  of  its  present  location ;  and 
the  $500,000  necessary  for  the  purpose  has  already  been  sub- 
scribed. The  land  at  the  new  location  is  given  by  the  New 
York  Central  &  Hudson  River.  It  is  bounded  on  the  east  by 
Park  avenue,  on  the  south  by  Forty-ninth  street  and  on  the 
north  by  Fiftieth  street ;  and  its  depth  west  from  Park  avenue 
is  67  ft.  The  new  building  will  be  six  stories  high  and  will 
have  about  70,000  sq.  ft.  of  floor  space.  It  will  be  the  most 
elaborate  institution  of  the  kind  in  the  country,  and  probably 
in  the  world,  and  will  have  250  sleeping  rooms.  The  walls 
will  be  of  white  brick  trimmed  with  white  granite.  Park 
avenue,  running  north  and  south  above  the  track  of  the  ap- 
proach to  the  Grand  Central  Terminal  and  extending  south- 
ward through  the  center  of  the  yard  to  the  station  building  at 
Forty-fifth  street,  will  be  one  of  the  most  beautiful  streets  in  the 
city.  It  is  understood  that  members  of  the  Vanderbilt  family 
are  large  subscribers  to 'the  building  fund. 


Boston  &  Maine.— The  $3,000,000  shops  at   North   Billeric; . 
Mass.,  have  progressed  to  a  point  where  the  contract  for  th 
concrete  piling  and  capping  has  been  let.     The  ten  shop  bulk' 
ings  will  cover  about  150  acres.     Bids  are  being  prepared  fc 
the  new  machine  tools. 

Chicago,  St.  Paul,  Minneapolis  &  Omaha. — The  contrac 
for  the  construction  of  an  engine  house  at  Minneapolis,  Minn 
has  been  awarded.    The  cost  is  estimated  at  $150,000. 

Chicago  &  North  Western.— It  is  reported  that  a  60-star 
engine   house    and    machine   shop    will   be   built   at   Green    Ba\ 
Wis. 

Ci.EVEL.\ND,  Cincinnati,  Chicago  &  St.  Louis. — It  is  reporteci 
that    the    Indianapolis,    Ind.,    yards    will   be    enlarged    and   tha 
$175,000  will  be  spent   in   erecting  additional   shop   buildings   at 
Beech  Grove. 

Elgin,  Joliet  &  Eastern. — Bids  have  been  received  for  a  two 
story  locomotive  shop,  149  ft.  x  440  ft.,  at  Joliet,  Ind. 

Georgi.^,    Florida   &   Alabama. — The    engine   house,    machine 
and  other  shops  that  were  destroyed  by  fire  at  Bainbridge,  Ga.. 
(May   1,  will  be  rebuilt  as   soon  as   possible   at   an   approximate 
Ccost  of  $50,000.  ;    ,...  .-  ..,.,     ...^  .,  .        .  „ 

Michigan  Central. — Work  will  be  started  at  once  on  the 
construction  of  a  large  engine  house  and  machine  shop  at 
KaMmazr5p,   Mich. 

IMichig.an^entral. — New  car  shops  will  be  built  in  Bay  City, 
^Dichigan. 

Missouri,  Kansas  &  TEXAs.^Contracts  have  been  awarded 
for)  grading  and  filling  at  East  Waco,  Te.xas,  preliminary  to 
ere^cting  an  engine  house  and  other  terminal  improvements,  which 

ill  cost  approximately  $300,000.  '-•'  . 

Norfolk  &  Western. — Contracts  have  been  let  for  an  engine 
house,  machine  shop,  store  and  other  buildings  to  be  built  at 
Norfolk,  Va.,  at  a  cost  of  $100,000. 

Pennsylvania. — A  new  machine  shop  will  be  built  at  Cleve- 
land, Ohio,  on  the  Lake  front  near  West  Boulevard.  The  build- 
ing wili  be  65  ft.  wide  by  70  ft.  long  and  one  story  high.  It 
will  be  of  steel  and  concrete  construction. 

Texas  &  Pacific. — The  yards  at  Westwego,  Texas,  will  be 
reconstructed  ami  an  engine  house  and  the  shops  will  be  rebuilt. 

Union  Pacific. — Extensive  improvements  are  being  made  in 
tlie  Denver,  Colo.,  shops,  which  were  formerly  leased  by  the 
Pullman  Company,  so  that  they  will  be  able  to  handle  general 
locomotive  repair  work  for  the  Colorado  division,  thus  saving 
the  cf)st  of  sending  locomotives  a  long  distance  to  other  shops. 
It  is  planned  to  iiave  the  improvements  in  operation  early  in 
July,  including  a  10-pit  machine  shop,  and  a  locomotive  black- 
smith and  boiler  shop  with  a  capacity  for  making  heavy  and 
general  repairs  to  al)oiit  fifteen  engines  a  month.  About  $90,000 
has  been  expended  on  modern  motor-driven  tools  arranged  for 
group  motor  drive.  A  new  modern  power  house  equipped  with 
water  tube  boilers,  filters  and  coal  and  ash-handling  machinery 
is  also  to  be  built  at  this  point. 

Wabash. — Plans  for  new  shops  at  Decatur,  111.,  are  being  con- 
sidered.   They  will  cost  approximately  $750,000. 


Wages  on  the  Pennsylvania. — The  Pennsylvania  Railroad 
System  in  the  past  25  years  has  paid  in  wages  $2,220,034,753,  or 
double  the  amount  of  the  national  debt.  The  system  has  11,503 
miles  of  line,  25.236  miles  of  track,  and  about  185.000  employees. 
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The  Watson-Stillman  Company,  Xajv  York,  will  soon  open  a 
hranch  office  in  Philadelphia,  Pa.        i"*  ■■-...  -    •  .   ;■.  ■;,:•• 

The  Western  Electric  Company  has  opened  a  branch  office  and 
a  large  warehouse  at  Houston,  Tex.  The  sales  agent  is  H.  P. 
Hess. 

I'rank  J.  Kent,  patent  and  trade  mark  lawyer,  has  removed 
his  office  to  the  Metropolitan  Bank  building,  271  Broadway, 
New  York.    •.,.^. :■.:..:■,;:   ....    •  ;::■;,:..■.:■••;•.;  :■.    -■-■.■•-.•..",.-■;. 

The  Pittsburgh  Testing  Laboratory,  Pittsburgh,  Pa.,  has 
opened  a  branch  office  at  204  White  building,  Seattle,  Wash.,  in 
charge  of  C.  A.  Perkins,  district  manager. 

A  bill  asking  the  foreclosure  of  the  property  of  the  Allis- 
Chalmers  Company,  Milwaukee,  Wis.,  in  Chicago,  has  been 
filed  in  the  United  States  district  court,  by  the  Continental  & 
Commercial    National    Bank. 

R.  A.  Dugan,  in  charge  of  the  sales  department  of  the  Chicago 
office  of  the  Scullin-Gallngher  Iron  &  Steel  Company,  St.  Louis. 
Mo.,  has  been  ma<le  district  manager,  with  office  at  1049-50 
McCormick   building,   Chicago. 

Robert  M.  Smith  has  been  appointed  sales  manager  of  Bur- 
ton W.  Mudge  &  Company,  of  Chicago.  Mr.  Smith  was  pre- 
viously in  Xew  York  in  charge  of  the  eastern  territory  of  the 
railway  dc])artnicnt  of  a  supi)ly  concern. 

J.  T.  Georgfson,  formerly  with  tlie  machinery  department  of 
Joseph  T.  Ryerson  &  Son,  Chicago,  has  joined  the  sales  organ- 
ization of  the  \'ulcan  Engineering  Sales  Company,  Chicago,  deal- 
ing especially  with  the  Q.  M.  S.  Company's  products. 

J.  E.  Chisbolm  has  opened  an  office  at  355  Old  Colony  building. 
Chicago,  and  will  handle  railway  specialties.  Mr.  Chisholm  has 
been  sales  manager  of  the  Chicago  Steel  Car  Company  for  the 
past  three  years,  and  was  formerly  mechanical  superintendent  of 
the  Chicago  Great  Western. 

\\  .  A.  Austin.  f(jr  a  number  of  years  in  the  engineering  de- 
partment of  the  Baldwin  Locomotive  Works,  Philadelphia,  Pa  , 
with  office  in  that  city,  has  resigned  that  position  to  go  to  tlif 
Lima  Locomotive,  &  Machine  Company,  Lima,  Ohio,  as  chief  me- 
chanical engineer,  with  office  at  Lima. 

The  Lima  Locomotive  &  Machine  Company.  Lima.  Ohio,  ha:; 
sold  to  Xew  York  bankers,  first  mortgage.  6  per  cent.,  20- 
year  sinking  fund  bonds  to  the  amount  of  $2,000,000.  the  proceeds 
to  be  used  for  the  construction  of  additional  buildings,  the  pur- 
chase of  machinery  and  for  working  capital. 

The  H.  W  .  Johns-Manville  Company,  Xew  York,  has  moved 
its  Winnipeg,  Man.,  offices  to  92  Arthur  street.  This  is 
a  six-story  and  basement  building,  50  ft.  wide  and  100  ft.  dgep. 
and  will  be  occupied  throughout  l)y  the  company's  e)ffices  and 
storerooms.     The  office  force  will  be  increased. 

John  S.  Quist.  formerly  in  the  locomotive  department  of  the 
Union  Pacific,  has  become  associated  with  the  M.  M.  Rogers 
Company,  of  Chicago,  maker  of  the  Rogers  improved  indestruct- 
ible journal  packing.  Mr.  Quist  will  have  charge  both  of  the 
manufacturing  and  sales  departments,  and  his  c^ce  will  be  at 
the  factory,  6422  Stony  Island  2i\enue.-/^^^',.r'.y~:,<lyy-;y-<'\;:^.  ;,:■:,■■-■_ 

The  American  Mason  Safety  Tread  Companj',  Boston,  Mass.. 
has  purchased  from  the  Quincy.  Manchester.  Sargent  Company. 
Chicago,  all  patents,  machinery,  selling  rights,  etc..  connected 
with  the  Stanwood  steel  car  steps  and  treads.  The  Stanwood 
step  has  been  used  by  street,  elevated  and  steam  railways  for  a 
number  of  years.  It  is  composed  of  a  number  of  thin  strips  of 
steel,  crimped  so  as  to  form  corrugation  which,  when  the  strips 
are  assembled,  produce  a  series  of  hexagonal  openings.       •  ■;■.  ■ 


Estabrook. 


-;:  H.  M.  Estabrook  was  elected  president  of  the'  Barney  &  Smith  .- 
Car   Company,    at    the    annual    meeting   held    at    Dayton.    Ohio,  r.;^ 
June  4.     He  was  bt)rn  in  Cambridge  City,  Ind.,  in  1864,  and  re- 
VV;:.:;  ceived    his    education    in 

the  public  schools,  grad- 
uating   from    the    Terre  - . 
Haute    High    School    in     . 
the    class   of    18S3.      We^C?, 
then     went    to     Oswego,, 
X.    Y..   to   study   sten'  g-  , 
raphy,    and    soon     after 
became    stenographer    in,  - 
the  motive  power  ilepart-;  "; 
mcnt  of  the   Xew   York,. 
West    Shore    &    Buft'aUi,  .  ' 
now     the     West     Shore, 
under   R.    H.   Soule  and 
James     M.     Boone.     Slli    ■. 
-August.  1885,  he  went  to'" 
Dayton.  Ohio,  as  stenog- 
rapher for  the  Barney  & 
Smith      Car      Company, 
After  tilling  various  j-o- 
sitions  he  was  made  gen-  ^ 
tral  assistant  to  the  su-s    .: 
;■.-::;•  perintendent.     and    »was^  "^ 

appointed  assistant  superintendent  in   December,  1897.     In  Janu- 
ary,   1900,   he   was   apjjointed   superintendent,  and  in  June,    190f}; 
he   was  elected   a   member  of  the  board  of  directors,  and  was 
also    elected    second    vice'-president   and    general    superintendent.,-; 
On   Xovember   10.   1*^08.   l.e   was  elected   vice-president  and  gen-\ 
eral    superintendent,    and    now    becomes    president   of   the   com--. 
pany.     Arthur  J.  Stevens,  who  was  also  elected  first  vice-presi- 
dent and   general  manrger.   has   been   in   charge   of  the  Itimber 
department    of   that    company    for   the    last    four   years,    having 
been    appointed    manager   April    1.    1908.     On    October   21.    1909,- .■ 
Mr.    Stevens   w;.s   appointed    manager   of   purchases   and   trans- 
portati(jn,    which    included    the    purchase    of    all    materials    and 
lumber  and  transportation,  including  all  inlx)und  and  outbound 
shipments;  and  in   June  of  the  following  \-ear  he  was  elected 
to   the  board  of  directors  and  also   second   vice-president.     Mr.. 
Stevens  was  born  on   May  23.  1871.  at  Dayton,  Ohio.     He  re--, 
oeived  his  early  e<lucation  in  the  public  schools  and  at  Cooper', 
..:,.'■.-.  ..•..■..      -    Seminary      in      Dayton^-.. 

which     was     founded 
about   the   jear    1834   Ijy 
Eliam     E.     Barney,     the     " 
founder    of    the    Barney:   ; 
&    Smith    Car   Company.   ;. 
After  finishing  histourse'" 
at  the  seminarj'  he  took 
a  college  course  at  Deni- 
son  University,  at  Gran-    . 
ville.     Ohio,     and     after ',,- 
leaving     college     he     en-  .;..: 
tered    the    lumber '  busi-' 
ness.       He     enured     the 
service  of  the  barney  & 
Smith   Car   Company   as 
assistant     lumber     buyer 
on    December   26.    1897;  ■"'" 
later   when    he    was    a^  :- 
pointed  manager  he  suc- 
ceeded his  father.  James 
H.   Stevens,  who  retired 
after  a  continuous  serv- 
ice  with   the  car   company   of  over  46  years.     In   March,   1905, 
the  company  having  bought  large  timber  interests,  including  a 
saw-mill  and  railway  in  southern  Georgia,  there  was  organized 


A.  J.  Stevens. 
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/^"^'''  New  Shops 

II.    ,\.    Ki-u|(ii.    >\u'\\    i'. .rciiiiiti    111    the    C'.in;iili;m    ravine    at  '     _____ 

Kani!i>o|is.   M.  C,  lia>  iH>i;4tu<l. 

r...si..\    X-,  Maim        Ijio   .>3.t)(H».(»(K)  \.]\i>y%   at    .\.,nh    I'.ilkriv. 

K.    K     Xi-iii..  -ttural    h.ivman   mi    tin-   (ana.iian    I'adtlc  at   tlu'  \i,_     lia\  ^  pr..t:rc.si<l    t-.  a    |.Miin    wtiiTc  the   cmuract    l\.r  tl 

Wii.iiiiKv-    sli..j.s,   has:  R,ii:iu-.l.       .                                           ■  .•..n.Tcte  pihiiy  aii<l  cai.i.in.u   ha-  Ikvii   lei.     The  ten   shMji   biii! 

J.   11.  J\<K><'.\   has  heeii  .iitinqnte*!   l^'CMHintixe   f.'reinan  "i  the  ''i~^    \\'"   e.'\er   ah"m    150  aere>.      Hiil-    afe   heiny    ]>rei.ared    f. 


CaiiaUiati   I 'ai-f'.'u-  ai  l\MMrr>   I'ass.   I'..  ( ". 


the   new   machine  t" 


"    K.iMh.k    r.].r\\..  apiTeiiiiee   ii;-tnni"r   .u'   ilie   Atelii-cn.   'I^iieka  L'liir.vco,    St.    1'ai.i,.    .Mi.\\k  \r<ii  i-  \S.    O.maii  a. — 'llie    contra 

&  Santa.  i'<'.  at  J. a  Junta,  Col.,  has  lieen  tran^fcrre<l  tc.    Tuiieka.       \>-y  the  cuiistrnctiiMi  »it   an  engine  h'"i>i-  at    .Vlinneapolis,   Mini 


Kan. 

1 1.  \V.  I  tiN.viAN.  ■.'iiijireinice  in-lriicliir  ,,|"  ihe  .Xtcliix.n.  r.>|nka 
vV    Santa     l\.    has  •  heen    iran<iVrre<l    t>>     Jnpeka,     Kan.,     from 

a..\i>.  X.  M.    ;; 

.\.  .Stikr' (  iv  ha.*  .I'ccti  apii'iintvl  actiiii;  l^'CiuiMtixe  I'Teiuan  of 
;,lhe  (.■.iiiarlian   I'acitic  at   Ft.   Williaut.  (int..  \ice'l.   .\lc\rihin.  wiio 
■is  serif 'usll\    ii!. 

C  I'.- J.\  f.i:  iia.s  Keen  aMi-'inteil  <livi>iMn  t'..reni.iii  ■■t'  tlu  St. 
I.'iiis  i\  San  lianci.sco  at  Ifn.un,  Okln..  \ice  J.  I..  Ilarvey.  trans- 
ferred t.'  l"irt  Worth.  Tex. 

I  >.   <  i.    .M«  J '"V  AID,  h.-'.s   heen   ajip' 'intid   actii'.v;:   iMi-t.ni' 'tivi.    f.  ^re 
tiian  i>f   liie  I'anadian    I'.acilTc  ra    K'eii    Deer,   .Ml-erta,    \ici     ).    A. 
{)"it;,  .'i-si^ni  i|  fn  i.iher  duties. 


onrn  AKY 


\V  .   i\.  .11:1. II,  f"rmerl\   in.i-ti  r  inecli.inic  i.i  the  l  It\eland,  i  in- 
cinnati.   Chicatro   »\:    .^t.    I.oni-.    with    ..nice    at    Matto.tn.    111..    die<l       Kal.nn.-i/' ■■ .     Mi.l 
;.t   Matt'Hiii  til)  .hine  _*_'.      Mr.    IliLili   was  pLiced  on  tin-  peti-ion 
r.ill  of  ilie  Company   la»t    \i'\  enilnr. 


Ii.is  heeii  .twartled.      1  he  cost  is  estiin;it>d  at  $1.^().(MX). 

(tin  \c,n  \  X'ukTii  \\i-iKK\.-  It  is  reported  that  a  (')0-st; 
iniinie  honse  .and  m.-ichint'  >ho].  w'ill  In-  liiiih  at  fireeii  [la 
\\i-. 

C'l.KVKl.  \NI',    C'lM  I.VNATI.    CllllAOO   v*(-    S  T.    Lo.fl:^. — It    is    fcportc 

that  the  Indi.inapolis.  Ind..  yards  will  Ik  enlari^ed  and  tli 
.•<17.^.(KK)  will  he  >peni  in  ereciini:  .idditional  -iiop  Imildina-  : 
r.cecll    (.jTuve.  •  ■.-,....■.  ,,.., 

Imi.i\.  Joi  111  \  I".  \-Tt-K.\.-  lUd-  ha\e  hceii  received  for  a  t\v. 
stoiv   lot-,  .motive  slioji.  149  ft.  X  440  ft.,  at  Joliet,  ln<l. 

tii;oK(,i\,    l-inKiii\W:    .\i.\i!AM  A.-  -  1  he    eii.iiiiic    hou-e,    m.'icliii 

,;i!mI   oihi  r   shoii-   tii.it'  were   de>ir..'.id   \<\    lire-  .'it    K;iinl>ridye.   <  i, 

.\l;iy    1.    will    he    rehuiit    :is    >...  ii    ;is    ))..>>ilile    at    .•m    api'ro.\iin.;: 

t        .     ■."  .  ■     '     :  ■ 

MuiiK.w    (i;\iK\i.-    W.irk    will    he    st.ifted    at    once    oil    tl 
n-tnictioii    of    a    larue    etiuiiu-    li..n>e    .'md    machine    >h..ii 
1. 


.Mil  iiKiAN  (.KNTKM.-    Xew  CO'  -h"]"-  Will  he  huilt  in   r.a\   (-it> 
Micliii,;aii.  V  .  ^    ;  \  ■ :       \'. 


pAvii)  lloi.TZ.  formerly    for  lAer  30  year>  master  of  macliinery 
o^f   the  We.s-tvrn  .'Maryl.-iiid.   diefl   on    .May  .V.  .it    IJ.iltiinore.    Md 
.Mr.    Holl/.   was  JKirn  ofi    Novembvr    I.^.    1S4J,   at    IJaiiiniore.   .in<I 
lufi.iii.  railway   work  in    1<'^5''>.      lie    w.is  coiisecutiv*  !y   niesx  n'.:er 
I'ov.    clerk.    ai>prcntice    in    machine    -hoji^    aiid    (h-afi>ni.in    ni    ilu 
It;iltim>.re  i\:  (  )hio.  aii.l   then    f..r   1.^   ni.nih-   lu-   w.is  as»i>t;mt   vii 
uiiuer  ill  llie  I'niteff  .States    .\';i\y.      The  f.  dlowin;.;  eiylit  ye.ir>  lu 
•w;is  ciiief  drafts.nKin  ><\   tlie   i'.allinion    \  (  ihio.  .iiid   for  one  \ear       \..rf"lk.   \  ;<...  M   u  co»t   ..f  SKXi.lHK).    • 
fri.Mu    Se]iienilHr.    li'^7.>,    w;is    -uju  linler.leni    .>f    r..nini:    -t.'ck    ..f 
the  Xew  .^'"rk.  Lake  i-.rie  iS:  Western.     In  l.'^'74  lu   retiined  t..  ilie 
if.'iltinioi-c   iK: ,(  ihio   :is    dr.aftsm.an.    anil    in    .\o\iiiilj.r.    l.'^7o.    \,.-i» 
.ippoitited  nia>ter  .if  niachiner\    i>n  the    Wi-i.rn   M;ir\I.ind,   fp.m 
\\  liich   posjtioti    iu'    tl -i.mud    in  Jniie.    I'iil7. 


.\|l--olKi.    I\\.\-\-    \    Ti;.N.\s.      (  oiHr.icis    h;i\e    hei-n    .iw.irde 
f.  .r    yr.idin:;    and    lillinj.;    at     l.a~t     Wac ..     I  e\as.    prelimin.irx     ; 
>  nctin.i^  .an  eni^ine  hon>e  .and  .itlur  termin.'il  impro\emeiii>.  wiiici 
will   Cost   .approximately  .S.VHl.COO 

.\'i  ki  ni  k   iV    V\)s*|ii,;\. — t'l.ntr.uts  ,li,i\e   1  een   let    f.ir  all   <  iiyi;-! 
I'lise.    m.ichine    sii<  p.    s|,ire   and    .itluT    lurildin.us    to    hi'    luiilt     i 


I'l  \  \.-s  i.\  VNIA.  A  m  w  m.ichim.'  -h-.]i  will  lil  luiilt  at  Clex'e 
i.md.  (  Hiio.  .n  the  l..d<e  front  ne.ir  We-t  I'.onlcvard.  Ihe  hnild 
in.i:  will  he  'l^  fl.  wide  hy  70  ft.  Imiji  .ind  one  story  lii^;h.  !: 
v'.illlif  ..f  r-icil   .ind  diuTeto  c  nsirneiion. 


-  Xkvv  I\.  1\.  \.M,  C",  .V  rik-  k'.iilr.  ..1.1  ^..1111-  .Men'-  i  hri-ii.in 
.V^so.ciutioH.aiT'ortyninlh  sirt  el  and  M.i.li-'  n  aMinie.  \e\\  ^..rk 
('ity.  adjacent 'lo  the  (iraiid  (eiitr.il  Terminal,  whose  heaiitifitl 
huildin.L;  :it  that  fiojm  w.as  tiiveii  lo  the  ;is-s,  ci.ition  hy  the  late 
(.'orncHu.s    V.anilcrhilt.    is    to    lia\e    a    l.ir^e    tuu     l.tiildni'.;.    three 


I  I- \  \.-    \     I' M  II  u  .-    'i'lu'    \.ird.-    at    \\'«  stwi".^...     Tix.is.    will    li. 
P.  consiiucttd  aiui  an  ui.uiiu    Iion>e  and  the  shop>  will  he  ri'hml' 

I'mon    I'Aiiiii.     I.vteiisive   inipro\einents  .ire  heiii.u   iii.idc  i' 

tlu      I)er,\ir.    I'ol. ...    -Ii,.|i-,,    which    w  iti-    f.  .rnierly    K'ased    hy    tlu 

I'lillman    (  oinp.mv.   -. .   ili.it    tlu  y    will   ln'   .ahli'    t..   handle  seiicra' 

loc.. motive    rtii.nr    w-irk    n  r   tlu    I  olorado    <li\isi..n,    thus    sa\iiiu: 

.    blocks    iiortli    ;in4   one  Moek    east    of  jt-    |ire-ent    lociti.m;    .and       ''"'  *'"-'    "'    scndiny    1.  .i.  .n,..ti\  ( -   a    Ion-    distance   to   other   shops. 

the    $.^0(MHTO  .luressriry    for    the    pnrpo>e    lias    .ilre.idy    been    sub-        ''    '^    I'-nuud    to    ji.i\,     the    inipro\  eiiuiil-    in    oper.ition    early    in 

.  si-ribed.      'fhe'Tand    at    tlu-    new    l..c.iti..n    is    -iveii    by    the    Ww        .l'"'.^-    inclndm-    a    l(»|iit    m.uhiiie    4iop.    and   a    l-u-.imotiv.e    bl.ack 

A'ork  (  fill  nil   \-    Ilnd-..n    U'ner       It    is   b..nn.le,l   ..n   the   <ast    b\        siniili- and    bojbr    sli.,p.wilh    a    cap.iciiy     for    makiii.ir    heavy    and 

Park    avemie.    on    the    sMuth    by    borty-tiintli    street    and    on    the       ■-:cner.il  lap.iirs  t,,  alM.ni    niteeii  eni:ines  a  ni..nih.     .Nh.Mit  .■s'^O.OOO 

north   b>     biftiVth    street  :    ,illd    its   di-ptll    we-t    fr..ni    Park   avenue        li.'~    '"'"    tsfin.k-.i    ..n    m...lern    m.  .i.  .r  dri  v  en    t....ls    arran!.;ed    foi 

is   i<7    ft.      The    mw    Imildim^    wil!    be    six    si.,ries    bi:^b    awA    will       i.:i.  np  nu.lor  ilrive.      .\    new    modern  p-wer  iio!i>e   upiipped   witl: 

,    have   al"*nit    7(>.IHK»  sq.    ft.    of    ib.or   space.      It    will    be    the    most       w-'Ucr  inbe  boibrs.    liliirs   and   ^.-'Ki]   and  .ashdi.andlinu   machinerv 

tlah'irate.   insiimiion   of   the   kind   in    the   coinurv.   and   iir..b,ibly       's  al-o  i..  be  bnilt  .it  ibis  |., .int. 
.in    the    world,    and    will    have    2.s0    sleepin-    r.,oms.     Tlu-    walU  Uv,,,,„.      I 'bins   f,.r  new   .shops  .at   1  )ecatur.   Ill  .  are  beinu  con 

will-   be    ot    whno    brick    irmmied     with     whue    i^ramt. .       I '.niv       ,i,l,red.     They  will  co.^t  aj.proximatcly  $7.^0.(KK(. 
avenue,    rnnnini;   nortli    and    sonth    .ibovf    the    tr.ick    oi    ilu-   ai>-  .  .  •      ,  ,^ 

proacli    to   the   Grand    ("iiitr.il    Termin.d    .md    extemlius.;    south- 
ward throntjli   the   center   of   the    vard   t..   the   station   buildiim   at  \\  via-    ii\     iiii.     I'i;\  NsM  v  \n  i  \.  -    I  he     l\nns\  K.nii.i    l\,iilro;iii 
.    borti'-fiftli  street,  will  be  one  of  the  ni..st  beautiful  streets  in  the       .^vsteiii  in  iIu    p.ist  !•'  ye.ir-  has  jiaid  in  wayes  52.i3MM4.7.".^.  nr 
city.     It   is   understood   th.it    nuinbers    i.f   the   \  aiiderbili    f.imilv       double  the  .anuimit  of  ilu-  natioit.il   debt.      The  sv  stem  li.is   11. .^0.^ 
are   lar^^e  sitbscriber.s   to   the  buiblin.!.;    fun<l.                                            miles  of  line,  2.^.iv30  miles  of  track,  and  abmu   lS.s_();x)  employees. 


^. 


In.\.  191J. 


.\.MI-,R1CA\     i-\(.l.\i:F.K. 


.^s.= 


Supply   Trade  Notes 


I  lie  \\  ;:t>v"--"^''l''ii;'"  '  "iii|i.'in\ ,  .\\\\  ^■'|■1<.  will  Mmii  uiR'ii  a 
•  ranch  ollict-  in    i'liilaik'li'liia.    I'a.  ■-,   .    :-     ...^   ,.    ^■ 

Till'  \\  (.^iL-rn  l-.lcrlric  rnnipaiiv  lia^  i'|.v'nii|  a  t'l-.nuli  ullici-  ami 
vi.   lari;i.-   w  ar«.li"n~i'   at    ll'U>t"n,    lex.       TIk-   -;iU  -   aurni   is   II.    1': 

'iu>>. 

Iraiik   j.    Ktiit.    iiauiii    ;ni>l    iraiK-    mark    lawyer.    iia>    it.niM\(.-iI 
■Iii«i oflice    ti>    till-     Metre 'jioliian     t'.aiik     luiiMiiiL;,    J71     I '.r.  lailway.; 
"\vw    \ork.  .  .  ,.  '-  ,^  .-:\.. 

TIk-     l'itt-l'tir!.:li     'Iislin-^     i..ilii  irai' .r\ .     l'ivt>-liuri;li.      I'a..     ha- 
-,|.iiu<l  a  hraiu-h  ..llioi'  at  -'(14  White  Imiidinii.  Seattle,   \Va>h.,  in 
•  .•har!.:e  '>\  ( '.  .\.   I'erkiiis.  di-iriet  manager. 

A  hill  a>kini:  the  ion  l■^l^tlre  >>:  the  prMjiertv  <'>l"  the  .\I|i>- 
I  lialnier>  ti-ninaiix.  Milwaiikei-.  W  i-*..  in  t"hicai;'«.  'h;i>;  iK-eii 
•lied  ill  the  I'nited  ."states  di-iriri  curt.  \>\  the  Continental  A- 
('•unnivreial     \ali"iial     I'.ank.  •  - 

l\.  A.  I  >ii'j;tn.  m  ehiruie  "i  the  -ale-  departtnciil  <•{  iherhie^y-' 
..lliee  <•!'  the  Seiiliiit-f '.a!ir  .t;!...  r  lr..ii  vV  Steel  ('Mni)>auy.  St.  !.•"»!->. 
Mm,.  ha>  \i:\u  ni.ule  di-triet  iii;,naui-r.  with  ofliec.- at  10-1"*  .^i 
Mo(  1  >riniok    )>nildii)L;.    t  hieai^n. 

.     K'ilurt    ^K    .^initi'    ha-    I'eiii    aiiinintt-il    saU-s    manai^er   "t     Ihir- 
I'-ii    \\  .    .MudL:<-   \    <'"in]ian\.    ..i'    ('hieaiiv'.      .Mi'.    Smith    ua-    jire- 
Aion-lv    m    \(\\    N    .ik    iii.ehar'-;e   nt    liu'   e.i,-in"n    territory   1. 1    the. 
niijuay  (h'lt.-nimiut  m|'  a  -ti'iiiilv    r.iiirenr  .  .  :■       .  :.  -. 

I.    T    <  i(  ••!•-;« -•>!'.    l''rr.ierl\    wii'.i   lie   iiiaelviiurv    de|iarinieni    of 
j"-epli     I.    Rver-vii   X    S'ti,   diiea'-;'!.   I  ;i-    jnuied   the   sale-  "r-:-;!!!- 
i/;Hion  <>t'  th.'  \  nleaii   l;.!iudne<  rmi:  .*>ali>  t  linipaii} .  * 'hiea-.;!'.  deal 
in;.;  isjn»"!all\  with   llu    <.J.    M.    S     (  ■.m]'atiy-   pr.  ulncts.      ' ; 

j.  I'..  (  hi-h..lm  ha-  upeiud  an  •■iiu-i-  at  .^.^.^  <  >1<1  ('•■!. 'ny  hnildintv 
*.  in\-a!;ii.  and  will  handle  railway  -peii.ahie-.  .Mr.  V'hsh. .jtn  h;.- 
fiei-ii  -:.de<  matt;  uti'  ••!  the  (  hiea.L;c<  Steel  (";ir  C  < 'nipaiiy  l'><r  the 
pa-'t  three  \ear-.  and  wa-  I'^rnurlx  mcchanieil  -ii)ieritnt.n(K  iit  <«f' 
till-   I'hieai;.!   <  iri  at    W  < -tern.  -.,;..■.  .   -, 

\\  .    A.    Au-tin.    i'V   a    inni;ln.r  nt"   \i:ir-  in   the  eimineerin'u   di 
parinienl    ni   iIh-    I  Iddw  in    I'l 'C: 'm'ii\<-    \\c.rk-.    rinladelphia.    I';-, 
with   iiltiei'   in    that    rit_\.   ha-    n -i;.;ned   th.al    po-iti'iii   t-i   ui-.   i,,   liic 
I,inia   I.kcmhi.  ,ti\ '•  \-   Maeiiine  r.  ■ti'p.^ny.  Lima,  flhin.  a-  chit  l"  iKe- 
(.■hnnic.il  engineer,  nith  >  !l';te  at   lima.  ; 

1  he   i.inia    l.'<r. .m..ti\e  X:    .Maehiiu    I'lnpaivy.   I.inta.  (>hi'..  h:,- 
»']({    tn    .W  \v      N  ork    liaviker-.    uv~\      mMrtiia,i;i.-.    (>    per    eent..    J) 
.voar  sinkin;^  fund  iiMid-  to  the  am. ■tint  "l'  SJ.fHXMNK),  the  jiroceed- 
'  to  he  ii-ed    for  the  e^  m-trneti.  Mi   mi'  additional   hnildiny-.  the  pitr- 
cha-i-   .if   iii,iehiiur\    atnl    l^r   W"rkinu   eapital. 

>;    'I'he    II.    \\     Jolii;--. Main  ilk-   t'omiKiiiv.    .Xew'  A'ork."  ha>   iVMvid 
its     W  innipeu.     Man.,     oltieis    t"    *'_'     Artlnir     -tfeel.       I  hi>>     i«^  • 
a   >i\->t<'r\    .-nd   ha-emeiit    hinlditiL;.   .^d   It.   wiile  and   1(11)  ft.  di'vp 
and    will    he    '',-.u!Med    ihrmiiih'  lu    h\    the    eninpany-    oiiievs  Jin<l 
.•^t<irer'"im-.      The  .ilVee   I'oroe  will  he  increased. 

John  S.  (Jtii-t.  i-'rmeri\  in  the  Inr.  .mi  .ii\  c  iKparinient  o|  tlu 
Iniiin  r.uitic.  ha-  In  c  inu'  rissm-iatcd  with  the  M.  M.  Ivi^ier- 
C."i>tnpan\.  "I'.t  hiea',:' ■.  maker  <>i  the  l\..;^ers  irtpr.  >\ed  indesinui 
tide  j<iuriial  p:  -kitTi.  .Mr.  <.hii-l  will  li.ive  eh.arUi'  Itiih  .il  tin 
maniitaenirinv  and  sales  (le"])artn;eiits.  anil  hi-  Mll:ei\  will  he  at 
tile   faettirx.  (A22  Sicily   1-Iand  avuiiie.     :.   •       .   ;,     ,    •  •.         '/''■" :']■:■ 

The  A-nerie.iii  Ma-'ii  .'^aiet\  Tread  ('''ni]ian\.  I'.—i  a.  Ma<s...' 
has  imrehascil  ir. 'm  the  (jiiinev.  Manehe-tir.  .^arui-nt  (  umpaiix". 
ihieayo.  .all  patents,  ii'.iehinerv .  -ellin'.;  r'uht-.  etc.,  e. mneeted 
with  the  StativvM.d  steel  ear  -tej!-  .and  treail-.  Tlu'  Stainv.i.Ml 
step  ha-  heeii  11-eil  li>  -'feet,  (le\:ited  .and  -te.am  .  railways  ftjr.a 
niinilHr  «>i'  ye.ir-.  It  i-  eiinip.>se<l  >>{  .i  mimher  'd  thin  strips  of 
steel,  crim)ie<l  -"a-  in  thrill  eorrii'-iation  which,  uheti  the  -trps 
are  .asseinhled.   produce  .a  -eries  of  hesa'-ional   o]  cinn.ii-.       '.,':",  ' 


H,    W.     Estabrook. 


Ji,  M.Ksiahnn.k  was  tlected  i»rvsi»-lent  oi  jh<    l'.anu>   vV  Snviih 
("ar    (."oinpanj ,    a4    tlii     aiinnal    nuetiim    hehl    at     l»a\toi).    <  >hi  '^ 
.hnie  4.     Mo  was  l...rn  in  *  amhridyi.-  tity.  Ind..  in   1S<>4,  and  n- 

^x•^^^•(l    lii*    c<hK"U»on    :t; 
tile  jmlilic  >clio*.l«,  ura'l- 
itatinv;     from    tlii'    Tetrc. 
,HaiUe  .  iiiuli    School     nt  . 
'ihv    cki>-    of    1^.V       Kv 
thi-n     wvni     to    <  i-wii. 
N.    V  ..    »o    -Hilly    -ten    -. 
rajihy..     and     s'uiii     .i;'>f 
.  incanK-    -ti^nour-ajilu  r    'i'r 
the  nvotive  Vower  ilep.-r;-. 
■lU.Ill    I'f  ihe'    W  \V    V'"f>. 
We-l    Sljorv:    &     lUilV..'    . 
now      ill,       We-l     Ssh.  r<-. 
iiurlvf    iv    ii.    Soule    u)'-\ 
Jainev     XT,      llo'..ue.       in 
Au-u-t.  ls^'.^  he  wt'tit  v- 
l>.i\ i"!!,-  <  Jln'i'.  ^is  -ten  ■-  - 
rapher   for  the  lianie^    v\ 
Sniilh       t  a'r      •r.inipar; 
.\fter    rilliijj:   iariou-   :  ■ 
Mtioii-  he  wa-^  made  ■^k-.-'- 
'  »  ral .;  .--i-tant   J...  the  .-;i- 
-:  .    . -t  -  I'lrinitiidciit.      and      ^v.■i- 

;ip];oi]it(«l  assisiam   -npirintiniUiit   in   J  >eceiiiher,   \H'.'7.     In  Jati^v 
.■•ry.    l'-(-<>,   he    w;.-   .;iipoir,n-d    -uperintvudent,   and   in  June.    I'll.  ' 
he    wa><   cleVteil   a    iiHiider   of   ih^e   lioctfil  of  ;:lireetor>,   an<l   ve.i;- 
,dso   ck'ete<l    si .>  n  1    \ic--|'i\-idi'iit    and    tieiK^niV   sUinrimemU-jM   ' 
On    No\eiv-hvr    H),    I'llS.    le    w:ts   ek'cted    v  iee-pre-ideni   and   i;i  n- 
ir.il    snpirinten<ki1i.    .Jid  .i;ow    heconie*    |MH*-iiknt    oi    ihe    eon  - 
liuny.      .\rthur   J.    .^tivii-.    who    was   .iTso   .kvlid    iii-.»i    \ici-prvs!- 
deiit    and    Lieiierai    n  ;n;  •,.;er.    ha-    lie-en    in    charge   of    the    hinihi  :' 
dupari:mnl    of    il^;  i    co;i.p;,ii\     fop    the    k,i-i    t.our.   years,    havin.- 
luvM    appoii'iid    n>:nav:<  r    Ai.ril    1.    1<XIS..     (Jn    ()cfol«r    il.    VHf'..- 
Mr.    Siev  tMi-vv;  s    ;'pi>  linted    manaiier   oif   |riJTclKi>e«;  and    iraii<-- 
pon:ttii  n.    which    iiuhide.h  the    pnicha-v    of    all    inalerials    and' 
.litinhtr  an<l  iraii-piriatioii,   'iicUtdjiii.;  all   itlh'.'nnd  aiid  oiithonivd 
-liipnu-ni-:    ;ind    in     Inn.-    of    ilu-    fojioWinct  ;year  Ik.  \va*    ekcRit 
to   the  hoard  of  directors   and   .also  j.-vco.nd    \  i<"<-lJ''i''-i'!«  H'       ^'r 
Stt'Aons   wa-   horn   •  iiMaA    .?,\ -1S71.   at    iWl-n.  <  llij.'.      ilx    r. 
ceived    hi-   «:irly  \  ihii\iii..>n    in   rln    priWic    scliooK  .jind   at    (.■u|«.r 

•'  ^v;\SvnHi)ary  in  i»a>toti, 
whicii  A  a-  "f  ••  u  li  d  e  d 
ah.un  the  Aiar  !s.%4  "ly 
!%hain  J'..  Hanuy.  the 
ion4id\  r  of  iIk-  IJ.irniy  - 
i\  Smith  t  ar  t  "inp.my 
.\ fUT  ihvishittt:  liis .<•< airf e 

a1    llii'  -iitiinarA    he   to...k■ 
a.col1^v;l•  cour'<e  .at   l»e.!ij-. 
son   r  ni\i  r-ity.  at  <  ir.tn- 
vitk'.     <  >hio.     and     .ift^r 
U'aviltt;     C'dk'y*      he     eii- 
tiivr.!    the    Inmhir    '»u-i- 
lle-.-.        lie    ■.entered     the 
serxiiV  of  llu-   llarnt-y  A 
Smith    ( '.ar    (on^cmy    ;•- 
asst.vt.ant     Jnniher     Inivtr' 
v.h    l)ecemher,  _'«•.    \f^~ : 
iati-r    when    lu-    \\.i>    .'iii- 
.jtointed  m.inai:er  lie  -uct 
■cee^kd  hi-  fatlur.    lanu - 
Ii:    Stevens,    who    reiiri'L 
.after   a    conlimion-    -crv- 
ice    with    the  car   coir-p:iii\    of  over   4<>  ye.i,r-.      In    March.    1'<'5, 
the   c.ompanx    ha. int;    h- ti':li'    Kari^e  timher  intei:*'^-.   inchidini;   u 
saw-mill  and   rail w. a \    in   -onthern  » ieori:ia.  x^.i-.yf  wa-  oru.iiii.     1 


A.  J.   Stevens. 
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tlie  Millt'iwn  Lumber  Companj-.  Milltown,  Ga.,  and  the  Mill- 
town  -Air  Line  Railroad,  of  both  of  which  companies  Mr  Ste- 
vens was  elected  president,  which  offices  he  now  holds.  Mr 
Stevens  was  a  yrandson  of  .Ansel  E.  Stevens,  who  was  with  the 
car  company  in  its  earliest  years,  having  entered  its  service  in 
1852.  He  was  associated  with  the  elder  Mr.  Barney  in  the  early 
days  of  the  company,  and  continued  in  its  service  until  1882. 
Mr.  Stevens"  i-randmuther.  Mrs.  Ansel  E.  Stevens,  was  a  sister 
of  E.  E.  Barney,  founder  of  the  car  company,  and  his  father, 
J.  IL  Stevens,  and  his  grandfather,  A.  E.  Stevens,  have  given 
to  the  car  company  aii  aggregate  service  of  over  SO  years,  having 
had  complete  charge  of  its  very  extensive  lumlier  interests 
since  the  founding  of  the  company.  Under  the  direction  of  Mr. 
Stevens,  the  car  company  has  become  an  im])orter  direct  of 
fancy  wo<^ds  fr  )m  all  parts  of  the  world.  The  following  officers 
■'were  also  elected  at  the  annual  meeting:  Second  vice-president 
and  treasmer.  T.  l".  Kiefal>er:  secretary  ;ind  assistant  treasurer. 
E.  .v.  (JbUnger;  assistant  secretary.  E.  H.  Sines:  and  directors, 
Walter  St.  J.  Jones,  J.  Kawson,  John  L.  Lincoln  and  John  M. 
\\  right.  Cincinnati,  and  Eugene  J.  B.irney.  E.  Frank  Piatt. 
H.   M.   Estabrook,   .\.  J.   Stevens  and  J.   I".    Kief.ilnT.    Dayton. 

The  Cindnn.iti  Loomnitive  &  L'ar  Works  has  been  incorpo- 
rated in  Ohio  with  a  capit:ilization  of  $25,000.  to  make  and  re- 
pair locomotives,  cars,  machinery  and  general  railway  equipment 
at  Cincinnati.  Tbe  incorporators  are  John  Glenn,  of  Ludlow, 
Ohio,  and  \\  illiam  Edwards  and  Daniel  Goldstein,  of  Cincin- 
nati^   The   jilant   will   soon   be  moved   to   Covington,   Ky. 

Major  EH  II.  Janiiey.  inventor  of  the  Janney  car  coupler, 
di«id  at  his  lioiue  in  .\le.\andria,  \'a.,  June  17,  in  his  eightieth 
year.  Major  Janney  was  a  field  (|uartermaster  on  the  staff  of 
General  Robert  E.  Lee  in  the  civil  war.  The  contour  lines  of 
the  Janney  cmipler  were  adopted  by  the  Master  Car  Builders' 
Association,  and  thus  are  now  the  well-known  "M.  C.  B.  stand- 
ard," used  everywhere  throughout  the  United   States.  .     .... 

The  Eastern  L'ar  Company,  recently  incorporated  with  a  capi- 
talization of  S2,5(X),000  as  a  subsidiary  of  the  Xova  Scotia  Steel 
&  Coal  Company,  advises  that  its  intention  is  to  erect  a  modern 
steel  freight  car  plant  at  Xew  Glasgow.  X,  S.,  with  a  ca- 
capacity  of  2^  cars  a  da.v.  Pl.ans  are  now  being  iirep.ired,  ;inil  it 
is  expected  that  the  work  will  be  commenced  within  two  weeks. 
From  800  to  1.000  men  will  be  employed.  The  plant  will  lie  lo- 
cated immediately  ;'.djoining  tbe  mills  nt  tbe  .\'o\a  Scotia  Steel 
&  Coal  Comjiany, 

The  M-C-B  Company  has  been  organized  under  the  laws  "of 
Illinois  to  make  and  deal  in  railw;iy  supplies,  with  the  following 
officers  and  stockholders:  President.  Walter  E.  Marvel;  vice- 
president.  Ir.ink  .\.  P>uckle.\  :  secretary  and  treasurer.  Erie  C. 
Cowgill.  Mr.  Mar\ei  was  for  several  years  manager  of  the 
St.  Louis  branch  of  the  Buda  Company,  Chicago,  and  later  west- 
ern sales  manager  of  the  Detroit  Seamless  Steel  Tubes  Company. 
Detroit.  Mich.  Mr.  Cowgill  was  assistant  to  President  Markbam 
of  the  Illinois  (  entral.  Mr.  Buckley  is  western  superintendent  of 
the  .\rmspear  Company.  Xew  York,  and  the  Central  Railway 
Signal  Company  of  Pittsburgh.  The  new  company  derives  its 
name  from  the  first  letters  of  the  surnames  of  its  officers  and 
stockholders.  The  Chicago  t)ffices  will  be  located  in  the  McCor- 
mick  building.  The  M-C-B  Cimipany,  in  addition  to  making  sev- 
eral of  its  own  patented  devices,  has  secured  the  exclusive  sole 
rights  in  western  territory  from  some  of  the  foremost  manufac- 
turers of  tbe  following  lines:  Miscellaneous  cars  for  traction 
lines;  snow  ])lows,  flangers.  sweejjers  and  ice  diggers  for  steam 
and  electric  lines:  pneumatic  tools  for  railway  shop  work;  track 
and  bonding  drills,  tool  grinders,  cattle  guards,  jacks,  handmade 
chains,  locomotive  water  gages,  track  tools,  anti-rail  creepers, 
portable  kerosene  lights,  etc.  The  Russell  Car  &  Snow  Plow 
Company.  Ridgway,  Pa.,  has  appointed  the  M-C-B  Company  its 
exclusive  agent  in  western  teiritory. 


Catalogs 


R.\i)i.\L  Drills. — The  F'osdick  Machine  Tool  Company,  Cin- 
cinnati. Ohio,  has  issued  two  folders  describing  their  4  ft,  and 
5  ft.  Xational  radial  drills,  A  brief  description  and  specifica- 
tions are  included  in  these  folders. 

.\iR  Co-MTRESSORS. — The  Chicago  Pneumatic  Tool  Company, 
Chicago,  has  issued  a  pamphlet,  form  No,  90,  illustrating  and  de- 
scribing its  single  and  duplex  compressors,  which  may  be  driven 
by  steam,  belt  or  electricity. 

\\  ATKR  Tube  Boilers. — Egbert  R.  Morrison,  Sharon,  Pa.,  has 
published  a  pamphlet  on  Morrison  Water  Tube  Boilers,  contain- 
ing diagrams,  brief  descriptions  and  reasons  why  these  boilers 
are  safe,  economical  and  efficient. 

Sh.\ft  ILxxgers. — The  Hess-Bright  Manufacturing  Company, 
Piiiladeiphia,  Pa.,  has  issued  a  32-page  catalog  describing  its 
ball-bearing  hangers.  Illustrations  are  included  showing  the 
various  t\pys  of  hangers,  and  accompanying  t;ibles  give  their 
general  dimensions, 

'■  \'olt-.\m. METER. — The  General  Electric  Company,  Schenectady, 
X.  v.,  b.is  issued  bulletin  Xo.  4880  describing  its  type  S-2  signal 
\iilt-.immetcr.  This  instrument  is  used  for  testing  direct  single 
current  apparatus  and  is  arrarged  for  six  combinations,  giving 
three  volt  and  three  current  ranges.  .'        ■  - 

Brake  1)Eams. — The  Damascus  llrake  Beam  Company.  Cleve- 
land. Ohio,  has  issued  a  78-page  illustrated  catalog,  including 
drawings  and  photographs  of.  and  descriptive  data  and  specifi- 
cations regarding,  the  \\  aycott  Special,  .\nglrod  and  Damascus 
Iirake  beams,  the  Brascott  freight  car  ladder  and  miscellaneous 
appliances.  ■-  _  ■- _- ..■•■•\-.  •  ■:.;v.'--  ^-■-.■■i^--.:    ;■  •  -    ,      .:•  --•^/    ■ 

Oil  I'lLTRATioN. — S.  F.  Bowser  S:  Co.,  Ft.  Wayne.  Tnd..  have 
])ublished  an  illustrated  booklet  entitled  Oil  Filtration  and  Cir- 
culating Systems.  This  booklet  contains  detailed  descrii)tions  of 
these  systems  amijlilied  by  diagrams.  .Accessories  are  also  illus- 
trated and  described.  The  booklet  ends  with  17  advantages  of 
these  systems. 

.Alcohol  Heater  Cars, — The  .Alcohol  Heating  &  Lighting 
Company,  Chicago,  has  issued  a  pamphlet  describing  and  illus- 
trating the  use  of  alcohol  heaters  in  warming  freight  cars  carry- 
ing perishable  freight.  The  burners  are  provided  with  automatic 
control  and  each  car  has  a  capacity  for  24  gals,  of  alcohol, 
which  will  keep  one  burner  going  continuously  for  eight  24*nour 
days.  ...     ..  .■...,..._.;_.-      ..  _    • .  ..: , .    .,  ,„.  ,     ,  ... 

lu.EcTRic  R.Mi.WAV  SvsTEM.';. — The  General  Electric  Company, 
Scbenectadj-.  X.  V..  has  recently  issued  bulletin  Xo.  4950,  which 
describes  the  Washington,  Baltimore  &  Annapolis  1,200  volt 
(1.  c.  electric  railway.  Illustrations  are  given  of  the  various 
ir.stallations  and  wiring  diagrams  used  on  this  road;  data  con- 
cerning the  operating  expenses  and  power  production  are  also 
given.       .  ;   yK:-.;'.-^  •,;:-.•..: '; .  ^.-V'  '■  .f-..J"v-.^;-^'-.  ^O'^  :-;:^^r^V-'  \-'  ^..;.v: 

Steel  V.vlves  and  Fjtti.nos. — The  Nelson  Valve  Company, 
Philadelphia,  Pa.,  has  issued  catalog  .S"  describing  the  Xelson 
steel  valves  and  fittings.  Illustrations  are  given  showing  various 
operations  in  the  process  of  manufacture,  as  well  as  the  different 
types  and  sizes  of  valves,  with  an  accompanying  price  list.  This 
ccmipany  handles  all  kinds  of  valves  and  fittings  and  the  catalog 
includes  tbe  general  sizes  up  to  that  for  24  in,  pipe. 

Graphite. — The  Joseph  Dixon  Crucible  Company,  Jersey  City, 
N.  J.,  has  issued  a  40-page  booklet  entitled  Graphite  Products 
for  the  Railroad,  giving  illustrations  and  descriptions  of  methods 
of  using  Dixon  graphite  products  in  maintenance  of  equipment 
work.  This  is  the  second  edition  of  the  book  brought  up  to  date 
to  correspond  with  certain  changes  that  have  been  made  in 
standard  practice  and  several  new  products  that  have  been  added 
to  the  line 
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■:        p  •        /  it  is  with  profuse  apologies  that  the  judges 

^ave  handed  us  the  decision   in   the   Shop 
Shop  Kink  j.jj^j^  competition,  which  closed  March   IS. 

Competitors  Jhg    delay    was    due    to   the   exceptionally 

large  number  of  kinks  which  were  submitted  by  the  15 -con- 
tributors. J.  C.  Brekenfeld.  of  the  St.  Louis  &  San  Francisco, 
at  Springfield,  Mo.,  was  awarded  the  first  prize  of  $50,  and 
R.  S.  Mounce,  formerly  assistant  to  the  general  foreman  of 
the  Erie  Railroad,  at  Cleveland,  Ohio,  was  awarded  the  second 
prize  of  $25.  ,.    .^    .........    .  ,,, 


Result  of 
the  Safety 


The  first  prize  in  the  Safety,  or  Accident 
Prevention,  competition,  whicn  closed  June 
1,  lias  been  awarded  to  W.  T.  Gale,  shop 
Competition  demonstrator    of    the    Chicago    &    North 

Western  shops  at  Chicago.  The  article  will  be  published  at  an 
early  date.  Friends  of  Mr.  Gale  will  also  be  delighted  to  know 
,  that  he  was  elected  chairman  of  the  executive  committee  of  the 
International  Raihva}'  General  Foremen's  Association,  which 
has  just  held  its  annual  convention  at  Chicago.  The  several 
other  contributions  to  the  competition  have  been  accepted. 


Win  a  Prize  of 
Twenty- Five 


As    a    basis    of    the    second    shop    practice 
competition,  the  winner  of   ^hich  will   re- 
ceive   a    prize    of    twenty-five    dollars,    we 
Dollars  have  selected  the  subjeit  of  repairs  to  pis- 

ton heads,  piston  rods  and  crossheads.  This  was  announced 
jn  both  the  June  and  July  issues,  and  the  competition  closes  on 
September  1.  On  reading  this,  you  will  still  have  sufficient 
time  to  prepare  the  article  and  have  it  feach  us  before  the 
closing  date.  We  do  not  desire  a  finished  composition,  simply 
give  the  necessary  facts  in  connection  with  your  method  of 
making  piston  packing,  machining  piston  heads,  machining  or 
grinding  piston  rods  and  machining  crosshead  bodies  and  gibs, 
furnishing  photographs  or  drawings,  or  both,  and  including  in- 
formation on  the  time  required  for  each  operation.  .  — ,     * 


^,  »  Last  month   L.   R.   Pomerov  told  how   the 

Mamtenance    .       ,    .,  ,  ,,,,,;,,  .      , 

boiler  tubes  could  be  handled  through  the 

o       oi  er  shop  at  a  minimum  of  time  and   expense. 

Tubes  An  ideal   arrangement  of  tools   was   sug- 

gested, and  the  best  types  of  machines  for  the  purpose  were 
described.  The  article  on  the  Care  of  Locomotive  Boiler  Tubes 
by  Mr.  Hedeman  in  this  issue,  supplements  Mr.  Pomeroy's  ar- 
ticle and  considers  the  best  materials  to  be  used  for  the  tubes, 
safe-ends  and  ferrules,  and  also  tells  how  the  flues  should  be 
renewed,  applied  and  maintained.  We  hope  that  our  readers 
may  secure  much  benefit  from  these  articles.  It  is  possible  that 
you  may  be  able  to  suggest  improvements  in  some  of  the  de- 
tails. If  so,  we  shall  be  delighted  to  have  you  write  and  tell 
us  about  them,  for  the  subject  is  such  an  important  one  that 
we  should  like  to  get  the  most  advanced  and  best  practice 
placed  thoroughly  on  record  before  leaving  it.   ;•;>,. 


M  II  t    f  When   the  very  long   and   heavy  trains 

_.  that  are  being  handled  over  the  road  by 

■>.*•■■...  the    modern    freight    locomotives    arrive 

.        Service  ^^   ^y^^   classification   yard,    it   is   generally 

necessary  to  divide  them  in  several  sections  to  permit  the 
yard  locomotives  to  push  them  over  the  hump.  At  some 
points  practically  all  of  these  trains  are  completely  reclassi- 
fied and  the  organization  and  arrangement  is  such  that  there 
is  no  necessity  for  stopping  after  the  train  is  once  started 
over  the  hump.  In  these  cases  a  locomotive  capable  of 
handling  a  long  train  as  it  is  brought  in  the  yard  will  greatly 
facilitate  the  work  and  therefore  the  train  movement  in 
general.  Such  a  locomotive  has  recently  been  delivered  to 
the   St.    Louis,    Iron    Mountain   &  Southern,   being   the   first 
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instance  of  the  purchase  of  a  ^^allet  locomotive  strictly  for 
yard  service.  In  studying  this  design  the  question  arises  as 
to  the  advisabilitj'  of  the  application  of  engine  and  trailer 
trucks  to  locomotives  for  jard  service.  The  average  weight 
per  a.Nle  is  less  than  50.C00  lbs.  and  would  be  but  little  over 
54,000  lbs.  if  the  two  trucks  had  not  been  applied.  This 
would  not  seem  to  be  sufficient  increase  to  forbid  the  ob- 
taining of  from  8,000  to  10.000  li)s.  more  tractive  effort  from 
the  same  boiler.  Since  this  locomotive  will  be  started  and 
stopped  frequently,  a  semi-automatic  starting  valve  has  been 
applied  which  admits  live  steam  to  the  receiver  pipe  on 
opening  the  throttle  and  automatically  closes  the  communi- 
cation when  the  receiver  pressure  reaches  its  normal  point. 
Arrangement  is  also  made  in  this  construction  to  permit 
the  opening  of  this  valve  at  the  will  of  the  engineer,  but  at 
the  same  time  it  forbids  the  obtaining  of  a  pressure  in  the 
receiver  pipe  greater  than  that  which  has  been  previously 
determined  to  be  suitable.  In  other  words,  it  is  impossible 
to  get  full  boikr  pressure  in  the  low  pressure  cylinders. 


Brick  Arches 

and 

Hard  Coal 


One  of  the  anthracite  burning  passenger 
locomotives  just  received  by  the  Dela- 
ware, Lackawanna  &  Western,  is  fitted 
with    a    sectional    brick    arch    carried    on 


'■'  the  usual  arch  tubes.     This  is  probably  the  first  instance  of 
'"       a  brick  arch  of  this  type  being  fitted  to  an  antliracite  burn- 
•  ing   locomotive    and    its    service   will   be    watched    with    much 
.    .  interest.     In  the  earlier  W'ooten  fireboxes,  which  included  a 
'.combustion   chamber,   there  was  a  brick   wall  erected  at   the 
■back  of  the  combusti<m  chamber  proi)er.     In  this  case,  how- 
ever, the  tirebo.x  does  not  include  a  combustion  chamber  and 
-    the  arch  extends  diagonally  upward  and  backward  from   tiie 
.  '  flue  sheet  in  the  same  manner  as  in  a  soft  coal  firebox.     .\t 
'.'.>   various  times  attention  has  been  drawn  in  these  columns  to 
the  value  of  an  arch  considered  as  a  baffle  wall  only.     It  is 
. ,   for  partly   this  purpose  that  the   arch   has  been   applied   in   tliis 
case.      It    is    not    expected    that    it    will    very    greatly    iinprf)vc 
;    combustion,   but    that   it    will    improve    the    efficiency    of   the 
-J-,  firebox    heating    surface    and    increase    the    capacitj-    of    the 

■  .boiler  proportionally.     When   an   arch   is   installed,   the   back 

of  the  crown  sheet  and  the  upper  back  corners  oftlie  side 
••■sheets,  as  well  as  the  tloor  sheet,  are  permitted   to  transmit 

as  much  heat  as  the  other  parts  of  the  firebox,  which  is  not 
V  '  the   case   without   the   arch.     Since   the   heritirg   surface   at   this 

point  is  practically  eight  times  as  valuable  as  in  the  Hue-^,  thi' 
.,',.■  importance  of  using  it  to  the  best  advantage  is  evident.  .\t 
.    '  the  same  time  the  improved  circulation  given  by  the  installatiim 

■  of  the  arch  tubes  and  the  protection  of  the  boiler  tube  ends  by 
,  .ii.the  arch  are.  features  that  inthienced  the  decision  to  apply  i  nc 
•■  ; '  in  this  case.  •V'^  '' fv^-"-  •■.  •''•--''"  .V'"?-.'.  ■■'■.'•  .r!>,-  v's'\  '  •;.■  -,■'=..•;'■• 


,      '  „  ,  .\t  last,  under  an   aggressive   leader,  sur- 

:         l.eneral  i    i      i      i  i  i    i        i 

,     ..  ^  rounded    and    backed    uj)    l)y    .-several    hand 

,        Vv   .Foremen  s  workers     who    ha\e    been    actuated    by    a 

Association  strong  behef  in   its   possibilities,  the   Inter- 

,  ■  nati<  nal     Railway    (jeneral    l\)remen*s    .Association    has    diiii   n- 

strated    by    the    work    of    the    past    year,    and    especially    by    the 

,',  convention  which   was  held  in  Chicago  last  week,  that  it  is   tit 

■-be   a   strong,   effective   organization    in   a   class   with   the   Travel- 

';'  ing   Engineer's   .Association,   and   dose   on   the    foot   steps   of  the 

two    larger    mechanical    department    organizations.      Mechanical 

•  department    officers   are   asked    to    carefully    examine   the    report 

■■  of  the  proceedings  in  this  issue  with  a   view  to  seeing  whether 

it   will   not   be  to   their  best   interests   to  affiliate   with   it.     The 

association    has    unfortunately    Iieen    badly    handicapped    by    its 

.name.     Its    function,   as   its   present   leaders   see   it.   is   to   study 

X  and   make   recommendations  concerning   shop  and   engine  house 

■     equipment    organization,    operation    ::nd    practices — things    that 

'mechanical    department    officers    generally   are   vitally   interested 


:n,  and  to  which  the  two  leading  mechanical  department  asso- 
ciations are  in  position  to  devote  very  little  time  and  attention 

Because  of  its  name — General  Foremen's  Association — man. 
of  the  master  mechanics,  shop  superintendents,  etc,  have  ap- 
parently felt  it  beneath  their  dignity  to  join,  and  possibly,  wit'i 
some  justification,  for  until  recently  those  in  authority  in  th^ 
association  did  not  seem  to  have  a  very  big,  or  a  very  broad 
conception,  of  its  work.  However,  that  time  seems  to  havt 
passed.  It  was  undoubtedly  no  passing  thought,  but  rather  , 
deep  conviction  of  the  value  of  this  association,  which  madi 
H.  T.  Bentley,  president  of  the  Master  Mechanics'  Association, 
mention  the  advisability  of  having  it  assist  the  large  association, 
in  his  presidential  address  last  /June.  And,  by  the  way,  did 
you  ever  hear  of  a  superintendent  of  motive  power  or  mechanical 
engineer  who  held  aloof  from.^the  Master  Mechanics'  .Associa- 
tion because  its  name  was  suth  that  he  might  belittle  himself 
by  joining  it?  r^^ 

Several  things  made  the  recent  convention  a  memorable  one: 
In  the  first  place  \V.  L.  Park,  vice-president  and  general  man- 
ager of  the  Ilhnois  Central,  who  during  the  past  year  has  sn 
successfully  guided  his  way  through  a  most  serious  difficulty 
involving  the  shop  employee,  made  an  address  in  which  he 
spoke  frankly  and  to  the  point  on  the  labor  problem.  In  his 
n])inion  too  much  managerial  caution  has  been  displayed  in  the 
past  in  dealing  with  this  question  and  the  time  has  come  when 
it  must  be  met  frankly  and  openly.  He  did  not  advocate  sweep- 
ing the  labor  organizations  out  of  existence,  but  rather  that 
they  might  choose  wise  leaders,  who  had  the  real  interests  of 
the  men  at  heart.  Things  have  got  to  be  adjusted  on  the  basis 
of  the  Golden  Rule  and  the  best  interests  of  both  the  railways 
and  the  men  are  the  same.  Neither  can  suffer  without  effecting 
the  other.  The  men  in  charge  of  the  shops  and  engine  houses 
are  the  ones  who  come  into  intimate  contact  with  the  men. 
and  can  do  much,  if  they  have  a  proper  appreciation  of  the 
possibilities,  to  get  them  to  see  and  feel  this. 

.\nother  thing  occurred  at  the  convention  which  is  signifi- 
cant, and  that  is  that  the  association,  after  considerable  dis- 
cussion of  two,  important  subjects,  made  positive  recommen- 
dations— in  the  first  case  to  the  effect  that  at  least  30  days' 
advance  notice  of  the  conditions  of  all  parts  of  locomotives 
which  were  to  be  shopped  should  be  given  to  the  shop  author- 
ities, in  order  that  they, might  be  properly  prepared  to  handle 
the  repairs  expeditiously  and  efficiently;  in  the  second  case  that 
shojis  of  15  pits  or  over  should  improve  their  supervision  by 
the  employment  of  shop  demonstrators.  It  is  the  duty  of  such 
demonstrators  to  see  that  the  men  are  properly  instructed  in 
operating  the  machines,  or  otherwise  handling  the  work,  in 
order  to  secure  the  most  efficient  results.  The  foremen  are 
too  busy  with  their  other  duties  to  give  the  attention  which  is 
necessary  to  these  details.  T:   ~-  -.    -'  «..       -'■'.■.->■;      . 

This  year  the  members  were  furnished  with  advance  copies 
of  the  papers,  and  the  papers  themselves  were  of  a  much  higher 
tirade  than  those  presented  at  previous  conventions.  Not  a 
minute  was  wasted  in  the  discussions.  Mr.  Pickard  in  his  blunt, 
direct  way.  saw  to  it  that  the  members  took  part  promptly  and 
there  was  a  business-like  atmosphere,  which  was  somewhat  lack- 
ing in  previous  years.  The  papers  were  all  good  and  were  all 
well  discussed,  although  three  of  them  may  possibly  be  con- 
sidered of  more  importance  than  the  others,  because  of  the 
more  important  information  which  was  brought  out  in  the  dis- 
cussions. The  first  of  these,  presented  by  C.  L.  Dickert  of  the 
Central  of  Georgia,  was  really  an  appendix  to  the  paper  on 
How  Can  Shop  Foremen  Best  Promote  Efficiency,  presented 
liy  Mr.  Reyer.  Mr.  Dickert's  paper,  however,  dwelt  entirely 
with  the  idea  of  furnishing  advance  information  on  the  engines 
to  he  shopped  and  outlined  the  way  in  which  this  is  done  on 
the  Central  of  Georgia.  It  was  as  a  result  of  the  discussion 
on  \\  .  \V.  Scott's  paper  on  Supervision,  that  it  was  decided  to 
recommend    the    use    of   shop    demonstrators.      The   next   paper 
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\Jiich  attracted  cjnsiderabie  attention  was  that  on  Roundhouse 
Efficiency,  by  William  Hall,  and  so  much  did  the  members  ap- 
preciate the  good  things  developed  in  the  discussion  that  they 
asked  that  a  report  on  engine  house  work  be  presented  next 
year.  As  may  be  seen  the  other  papers  all  brought  out  good 
discussions  and  valuable  information,  and  this  is  particularly 
true  of  the  one  on  Reclaiming  Scrap  Material. 

President  Pickard  deserves  a  great  deal  of  credit  fur  the 
.success  of  this  year's  convention.  He  objected  strongly  to  his 
re-election,  but  the  call  was  so  forcible  that  he  submitted,  and 
almost  before  the  convention  had  closed  had  several  commit- 
tees organized  for  next  year's  work ;  and  to  the  men  who  have 
been  honored  with  these  rssignments  devolves  a  heavy  responsi- 
bility to  make  the  reports  for  next  year  so  thoroughly  to  the 
point  and  so  practical  that  the  standards  of  the  association 
will  be  placed  on  a  still  higher  level.  And  at  the  same  time  it 
is  up  to  the  mechanical  officers  generally — no  matter  what  their 
titles  are— to  lend  their  support.  It  is  not  true  that  at  least 
75  per  cent,  of  the  criticism  against  the  railways  in  the  recent 
scientific  management  discussion,  which  attracted  attention  far 
and  wide,  was  directed  against  the  shop  operations?  Can  the 
superintendents  of  motive  power  and  master  mechanics  afford 
to  ignore  the  one  assoc'atinn  which  is  making  a  business  of 
trying  to  improve  shop  and  engine  house  efficiency?  ^    ... 


.';.   ■      '-.     ,  An   absence  of  hesitancy  in   giving  their 

Tool  .  ...  ,  ,.     ^ 

experiences  ot  opnuons  on  the  subjects 

.  .'       roremen  s  brought    up    for    discussion    has    been    a 

Convention  marked    feature    of    the    conventions    ot 

the  Railway  Tool  Foremen's  Association.  While  there  were 
no  long  prepared  talks  at  any  time  during  the  sessions  of 
the  last  convention,  which  lasted  from  three  and  a  half  to 
four  hours  each,  there  was  no  delay  or  difficulty  in  getting 
the  members  to  speak./  Everyone  seemed  to  have  either  in- 
formation or  pertinent  inquiry  ready  for  the  first  opportunity 
to  speak.  It  is  just  this  spirit  that  makes  associations  of  this 
sort  of  real  value  and  its  presence  among  the  tool  foremen 
is  one  of  the  strongest  arguments  in  favor  of  the  continued 
usefulness  of  the  society.  While  the  field  covered  by  the 
activities  of  this  body  is  comparatively  narrow,  it  is  of  suffi- 
cient importance  to  justify  the  railway  companies  in  permit- 
ing  their  employees  to  spend  the  three  or  four  days  required 
each  year  at  the  convention,  if  the  members  are  serious  in 
their  efYorts  to  obtain  the  greatest  possible  benefit.  That 
they  are  in  this  case,  cannot  be  doubted  by  anyone  who 
attended  the  recent  convention. 

Because  of  the  comparatively  narrow  field,  some  difficulty 
is  being  encountered,  even  now,  in  obtaining  subjects  that 
have  not  already  been  discussed  at  previous  meetings.  There 
would  seem  to  be  no  objection  to  again  bringing  up  a  siibject 
after  an  interval  of  two  or  three  years.  In  fact  there  are 
a  number  of  subjects  of  interest  to  this  body  that  are  of 
sufficient  importance  to  justify  a  standing  committee  to  re- 
port each  year.  The  state  of  the  art  in  connection  with  tools 
is  advancing  at  practically  the  same  rate  as  other  mechanical 
features  and  this  association  should  aim  to  keep  its  members 
informed  on  the  very  latest  and  most  advanced  practice.  The 
appointment  of  standing  committees,  who  will  work,  is  prob- 
ably the  best  waj-  of  doii.'?  this.  '■■.'.;::•."'.• 

It  has  also  been  suggested  that  at  each  meeting  an  acknowl- 
edged expert  on  some  feature  of  direct  interest  to  the  tool 
room  foreman,  be  invited  to  deliver  an  address.  This  is  a 
splendid  suggestion  and  it  is  to  be  hoped  that  the  executive 
committee  will  take  it  under  consideration  and  next  vear 
will  arrange  to  have  a  talk  on  the  manufacture  of  tool  steel, 
design  of  small  cutting  tools,  portable  electric  tools  or  some 
similar  subject.     Such  a  talk  would  preferablj'  be  illustrated. 

The  absence  of  printed  advance  copies  of  the  various  papers 
made  it  difficult  for  the  president  to  keep  the  discussion  perti- 


nent to  the  subject  and  in  some  cases  important  suggestions  in 
the  papers  themselves  received  no  discussion  at  all.  It  is 
recognized  that  a  young  association  of  this  kind  of  compara- 
tively small  membership,  is  restricted  in  its  financial  ex- 
penditure, and  that  advance  copies  of  the  various  papers  may 
be  bej''ond  its  resources.  The  dues  are  at  present  as  high  as 
they  should  be  and  there  seems  to  be  no  way  of  increasing 
the  income  except  to  resort  to  the  plea  for  more  advertising 
in  the  proceedings,  which  is  objectionable  for  several  sound 
reasons.  However,  it  would  seem  that  some  way  could  be 
discovered  of  arranging  for  the  issuing  of  printed  advance 
copies  of  the  papers  without  calling  on  the  members  indi-. 
\idualh'  for  greater  support.  A  properly  prepared  plea 
to  the  various  railway  companies,  or  possibly  to  the  heads 
of  the  motive  power  departments,  for  a  small  contribution  to 
assist  in  increasing  the  value  of  this  association  would  prob- 
abh'  meet  with  a  ready  response.  While  this  suggestion 
might  be  looked  on  unfavorably  at  first  thought,  it  is  beyond 
doubt  niucli  preferable  to  approaching  a  supply  company  for 
a  similar  contribution  in  the  guise  of  an  advertisement. 

The  spirit  that  prompted  the  attempt  to  have  the  associa- 
tion make  positive  and  definite  recommendations  on  certain 
features  is  to  be  commended,  but  in  this  connection,  it  should 
be  remembered  that  the  value  of  any  recommendation  gen- 
erally depends  on  the  amount  of  study  and  discussion  that 
has  preceded  its  adoption.  Furthermore,  no  recommendation 
of  any  association  should  be  made  without  previously  inform- 
ing all  the  members  that  the  subject  is  to  be  brought  up  for 
final  decision,  at  a  certain  time,  thus  permiting  them  to 
express  their  arguments  for  or  against  it.  by  letter  if  need 
be.  Preferably  such  recommendations  should  only  be  made 
by  a  vote  in  which  each  member  has  a  voice — in  other  words, 
b)-  letter  ballot.  There  are  a  number  of  features  on  which 
the  knowledge  of  the  tool  foremen  is  necessary  for  decision, 
and  recommendations  from  this  association  on  these  points 
would  be  gladly  accepted  and  the  association,  as  a  duty  to 
itself  and  the  railway  companies,  should  formulate  such 
decisions,  but,  only  as  is  stated  above,  after  thorough  in- 
vestigation and  discussion.  .  I 
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Methods  of  Analysing  Coal  and  Coke. — Technical  jiapcr  Xo.  8.  Written  by 
Frederick  M.  Stauton  and  Arno  C.  Fieldnei.  I'ublishcd  by  the  Bureau 
of  Mines,  Washington,  D.  C. 

This  paper  describes  the  methods  used  at  the  lal)oratories  of  the 
Bureau  of  Mines  for  analyzing  coal  and  coke  and  determining 
the  heat  value  of  these  fuels.  The  original  methods  which  were 
recommended  by  the  American  Chemical  Society,  together  with 
such  modifications  and  changes  as  have  been  deemed  advisable, 
are  included  in  the  paper.  Copies  may  be  obtained  by  writing  to 
tlie  director  of  the  Bureau  of  Mines,  Washington.  D.  C. 


WaUchaert  Locomotive  Valve  Gear.  By  W.  W.  Wood,  air  brake  in- 
spector. Published  by  the  Norman  W.  Henley  Publishing  Company, 
132  Nassau  street,  New  York.  5  in.  x  /J-j  in.  245  pages.  SO  illustra- 
tions.    Bound  in  cloth.     Price,   $1.50.    ..-;•■       -•■.'-  ;: 

This  book  is  the  third  edition,  revised  and  enlarged,  and  is 
divided  into  five  divisions,  the  first  four  dealing  with  the  analysis, 
design  and  erection,  advantages,  and  questions  and  answers  re-; 
lating  to  the  Walschaert  valve  gear.  The  fifth  division  is  given 
over  to  the  settiqe  of  the  Walschaert  gear  and  a  discussion  of 
<ither  modern  r&d/'d  valve  gears,  including  the  Hobart-.-Mlfree, 
the  Baker-Pillioo  and  the  itnproved  Baker-Pilliod.  This  division 
also  includes  qu6ftions  and  answers  on  breakdowns.  The  his- 
tory of  the  Wa>s^haert  valve  gear  is  considered  and  the  devel- 
opment of  the  gear  is  carried  forward  in  a  very  simple  manner,  : 
so  that  it  may  be  readily  understood  by  the  elementary  student, 
as  well  as  those  more  familiar  with  the  gear.  In  the  design  of 
the   gears   both   the   Reauleau.x   and   Zeimer   diagrams   are   con-. 
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sidered.  I  lie  book  will  be  found  valuable  by  the  designers  of 
valve  motions  as  well  as  by  the  mechanics  who  handle  this 
class  of  work  in  locomotive  shops. 


The  Effect  of  Cold  Jl'eiitlicr  ou  1  rain  Resislaiiee  and  Tonnage  Rating. 
By  Edward  C.  Schmidt  and  F.  W.  Marquis.  24  pages.  13  illustrations. 
6  in.  X  9  in.  Hound  in  paper.  Published  by  the  Engineering  Experi- 
ment Station.  I'niversity  of  Illinois,  I'rbann.  111.  lUtlletin  No.  59. 
Sent  free  on   rcciuest. 

This  bulletin  presents  the  results  of  tests  which  were  made  to 
determine  the  increase  in  resistance  of  freight  trains  in  cold 
weather  over  that  which  prevails  in  summer.  It  shows  how- 
great  this  diflference  may  be  in  some  cases.  The  tests  also  show 
that  freight  trains  must  run  a  considerable  distance  from  their 
starting  point  before  the  minimum  resistance  is  reached.  In 
cold  weather  this  distance  may  be  as  much  as  twelve  or  fifteen 
miles.  The  bulletin  presents,  in  addition,  a  summary  of  the 
practice  of  .American  railways  in  reducing  tonnage  ratings  dur- 
ing cold  weather. 


Eleririciit  Iiiiiiiics  Ciiiisrs.  Pretention  and  Treatment.  Ry  Chas.  A. 
Lauffer,  .A.M.,  M.l>.  /T  pages,  4  in.  x  6'/^  in.  Bound  in  cloth. 
Published  by  John  Wiley  &   Son,  New  York.     Price  50c. 

Injuries  of  all  kinds  from  electrical  circuits  are  discussed  in  a 

clear,   simjile  maimer  and   the  proper  procedure  foi    first  aid  in 

each  case  is  given.      the   various  cases  are  treated   in  a  logical 

manner,   beginning   with    jn   understandable   explanation   of   the 

effect  of  the  electric  shock  or  Hash,  followed  by  an  explanation 

of  the  object  of  the  treatment,  and  by  a  detailed  description  of 

the   proper   method    of    treating.      Instructions    are   included   on 

the  proper  way  of  removing  a  man  who  is  still  in  contact  with 

a    live    circuit,    on    artilicial    respiration,    first    aid    treatment    for 

burns,   etc.     The   book   is   intended   for   practical   men,   and   the 

author  has  consistently  maintained  this  viewpoint.     A  series  of 

questions    at    the    back    of    the    book    will    be    found    useful    for 

preparing  examinations  on  this  subject. 


The   Coal   Trade:     By    Frederick    E.    Saward,    Editor,    Coal    Trade   Journal, 
20   Vesey    street,    New    Vork.      Price    $2. 

The  1912  C«al  Trade  is  the  thirty-ninth  annual  handbook  cover- 
ing statistics  and  conditions  in  the  coal  trade.  It  is  a  handbook 
that  is  essential  to  those  interested  in  the  coal  business,  and  is 
of  value  to  railway  men  whose  roads  carry  any  considerable 
amount  of  coal.  A  good  history  of  the  trade,  not  only  for  the 
whole  country,  but  for  the  important  individual  sections  of  the 
country-  in  which  coal  is  produced  or  marketed,  is  given,  and  the 
handbook  also  includes  a  great  number  of  short  studies  on  vari- 
ous subjects  connected  with  coal  wTu^  are  very  useful  as  ref- 
erences. The  book  might  be  compared  jt<i  a  newspaper  almanac, 
devoted,  however,  entirely  to  one  si<l5ject.  The  value  of  such  a 
handbook  is  affected  very  much  b\M  the  kind  of  inde.x  which 
accompanies  it.  The  index  of  The  (Coal  Trade  seems  to  have 
been    prepared   conscientiously   and   f;tKj\-    fully.  - 


Cylinder  Pcrfirmanee  of  Recifroeating  Engines.  By  J.  Paul  Clayton, 
assistant  in  the  mechanical  engineering  department  of  the  Engineering 
Experimental  Station  of  the  I'niversity  of  Illinois,  Urbana,  III.  Pub- 
lished  by   the   I'niversity   of   Illinois,   Urbana,   III.,   as   Bulletin    No.    58. 

For  many  years  the  only  accurate  method  of  ascertaining  the 
steam  consumption  of  an  engine  has  been  to  measure  or  weigh 
in  some  manner  the  water  used.  It  has  been  discovered,  how- 
ever, that  the  quality  of  the  steam  present  in  the  cylinder  at 
cut-off  controls  the  form  of  the  expansion  curve  of  the  indicator 
diagram  in  a  perfectly  definite  way.  hVoni  this  fact  there  has 
been  developed  a  method  of  computing  the  steam  consumption 
of  an  engine  from  the  indicator  diagram  alone  to  within  4  per 
cent,  of  the  actual  consumption  as  measured  by  test.  There  has 
also  been  developed  a  method  of  obtaining  the  volumetric  clear- 
ance of  a  cylinder  using  steam,  gas,  air,  or  ammonia  to  a  degree 
of  accuracy  almost  as  great  as  the  method  of  filling  the  clearance 


space  with  a  known  weight  of  liquid.  The  bulletin  contains  an 
exposition  of  the  methods  employed  in  obtaining  the  steam  con- 
sumption and  clearance,  and  also  methods  of  detecting  leakage 
from  the  indicator  diagram  with  the  engine  in  regular  operation. 


Electric  Traction  for  Railway  Trains.  By  Edward  P.  Burch,  consulting 
engineer,  floth,  583  pages,  6  in.  .x  9  in.,  illustrated.  Published  by 
the   Mc(  ".raw-Hill   Book  Company,   New   York.      Price  $5. 

There  has  been  a  demand  for  a  book  of  this  sort  in  the  railway 
engineering  held,  both  for  the  technical  student  and  the  prac- 
ticing engineer.  The  book  is  not  presented  in  the  nature  of  a 
popular  treatise  on  the  subject,  but  with  the  desire  to  satisfy  the 
wants  of  the  engineer.  The  first  chapter  is  devoted  to  a  resume 
of  the  history  and  the  present  status  of  electric  traction,  including 
tables  presenting  the'^eneral  data  of  roads  using  electricity  in 
.\merica  and  Europe.  The  second  chapter  concerns  the  char- 
acteristics of  modern  steam  locomotives,  giving  operating  data 
and  diagrams  t)f  some  of  the  most  recent  power.  The  next  two 
chapters  consider  the  advantages  of  Electric  traction  and  the 
various  .systems  available,  citing  the  various  railways  using 
these  systems.  The  following  chapters  consider  the  arrangement 
and  design  of  the  trains  and  locomotives  in  detail,  giving  tech- 
nical descriptions  of  the  direct  current,  the  three-phase  and  the 
single  phase  locomotives.  The  way  in  which  power  of  different 
kinds  may  be  transtnitted  and  de\(\  ped  at  the  power  plant  is 
considered.  Tables  are  given  with  operation  cost  data  and  in- 
formation about  the  equipment  for  different  roads.  Throughout 
the  book  references  are  made  to  articles  in  the  standard  engineer- 
ing journa^s. 


Dynamics  of  Machinery.  By  C.aetano  I.anza.  S.  B.,  C.  E.  and  M.  E., 
Professor  Emeritus,  Massachusetts  Institute  of  Technology.  6  in.  x 
9  in.;  246  pages;  137  illustrations.  John  Wiley  &  Sons.  New  York. 
Price,  $2.50  net. 

The  book  is  in  the  form  of  a  text  book  for  students,  and  is  a 
collection  of  the  more  important  notes  previously  used  in  the 
course  on  dynamics  of  machines  given  by  the  author  to  the  senior 
students  of  the  Massachusetts  Institute  of  Technology.  It  also 
contains  additional  data  to  make  the  work  more  complete.  The 
first  chapter  describes  the  different  types  of  dynamometers  which 
are  included  in  the  above  course.  The  remainder  of  the  book, 
however,  has  for  its  chief  object  the  methods  of  dealing  with  the 
inertia  forces  that  arise  in  various  kinds  of  machinery,  especially 
in  cases  where  high  speeds  are  employed.  Chapter  II  contains 
a  theoretical  discussion  on  the  moments  and  products  of  inertia, 
and  includes  practical  illustrative  examples..  Chapter  III  con- 
tains a  discussion  on  the  action  of  the  reciprocating  parts  of  a 
steam  and  gas  engine,  and  describes  the  manner  in  which  the 
formulae  are  obtained,  as  well  as  their  use  in  actual  problems. 
The  subject  of  flywheels,  their  fluctuations  in  speed  during  a 
revolution  and  the  stresses  set  up  in  their  rims  due  to  centri- 
fugal force  is  carefully  considered.  Diagrams  are  worked  out 
for  the  rotative  effect  of  different  types  of  engines.  This  chap- 
ter also  discusses  the  subject  of  the  balancing  of  revolving  masses, 
giving  in  detail  the  problems  met  with  in  different  types  of  loco- 
motives. The  calculation  of  stresses  in  locomotive  driving 
rods  is  also  presented  in  a  theoretical  but  concise  manner. 
Chapter  IV  contains  a  theoretical  discussion  on  the  pendulum 
and  flywheel  governors,  in  which  the  r.iethods  us<^<l  by  German 
scientists  have  been  considered.  Chapter  \'  c  insiders  the  ac- 
tion of  bodies  moving  at  a  high  rotative  speed,  theoretical 
treatment  being  given  the  moving  axis  of  the  symmetrical  top. 
which  leads  directly  to  the  consideration  of  the  gyroscope. 
Appendixes  cover  the  discussion  of  the  principal  axes  and 
moments  of  inertia,  the  deduction  of  formulae  for  governor 
oscillation  and  the  critical  velocity  of  shafting.  The  book  is 
intended  primarily  for  the  use  of  students,  both  in  and  out  of 
school,  and  is  of  value  to  engineers  who  are  doing  this  class 
of  work.       ■'■'■■').:■   :■••■•  "_•■'■■.  .:  ^. ;■■■..■  ■■  '  v-." ■;;!:■■  ^V•;^■••/ 


Heavy   Hard   Coal  Bur^        Pacifics 

;   '     ;^;^;;^^       T^     Lackawanna  Has  Received  Seven  Powerful  Passenger  Locomo-  7-:-'iy-r:-i/-.:^y_ 
•?>;;•     tives  That  Include  a  Number  of  Interesting  Features  of  GoQStpuction.    .^^^     .  . 


l-j  /  .'■  ■  -\  t^t'il  weight  of  284,000  lbs.,  and  a  maximum  tractive  effort 
,)i  40,800  lbs.  make  the  new  hard  coal  burning  Pacific  type 
locomotives  recently  built  for  the  Delaware.  Lackawanna  & 
Western  by  the  American  Locomotive  Company,  among  the 
largest  and  most  powerful  jof  this  type.  They  are  fitted  with 
Wooten  firebo.xes  for  burning  hard  coal  and  a  brick  arch  has 
been,  experimentally  applied  to  one  locomotive.  The  design 
ilinnighout  is  characterized  by  refinements  in  details  developed 
with  a  view  of  reducing  the  cost  of  maintenance.  One  prom- 
inent feature  uf  this  kind  is  the  main  driving  boxes,  which 
are  11  in.  x  21  in.  Thrust  collars  have  also  been  fitted  to  the 
axles  of  the  engine  truck,  bearing  against  the  inside  of  the 
journal  boxes,  which  will  tend  to  reduce  the  wear  on  the 
wheel  hubs  and  boxes.  The  front  extension  of  the. piston  rod. 
outside  »steam  pipes  and  screw  reverse  gear  are  other  features 
of  design  which  assist  in  reducing  the  cost  of  maintenance  and 
improving  operation. 

Tiiese  locomotives  have  been  designed  to  handle  a  460-ton 
train  at  a  sustained  speed  of  30  miles  an  hour  on  a  1.6  per 
cent,  grade.     With   the   10-whccl   locomotive  now  in  service  be- 


so  far  taken  to  overcome  the  tendency  of  the  increased  hori- 
zontal forces  set.  up  in  the  modern  pov\erful  locomotive  to  pro- 
duce rapid  wear  and  the  accumulation  of  lost  motion  in  the 
driving  journals,  resulting  in  tlie  i  ecessity  of  lrc<iiieiitly  re- 
newing bearings.  Main  driving  boxes  of  this  design  have  been 
.ipplied  to  two  Pacilic  type  locomotives  t)n  the  New  \"ork  Cen- 
tral &  Hudson  River,  from  their  service  thus  far,  the  results 
liave  beeti  very  satisfactory. 

Heretofore,  driving  boxes  ha\c  generally  been  designed  with 
reference  only  to  the  weight  they  support.  The  size  has.  there- 
fore, been  in  direct  proportion  to  the  load  borne  b.v  each 
journal.  1  his  method  has  not  made  proper  provision  for  the 
longitudinal  forces,  particularly  in  the  case  of  the  large  modern 
locomotive.  In  the  big  locomotive  of  today,  the  transverse 
spacing  from  center  to  center  of  the  cylinders  has  necessarily 
been  increased.  At  the  same  time,  the  distances  between  the 
frame  centers  have  been  tlecreascd  to  obtain  as  long  a  driving 
box  as  possible  within  the  limitation  of  the  spacing  between 
hubs  imposed  by  the  4  ft.  Sy2  in.  standard  gage.  As  a  result, 
the  horizontal  forces  ha\e  increased  in  greater  proportion  than 


V^Bv. 


Hard  Coal   Burning  Pacific  Type  Locomotive  for  the  Delaware,   Lacl<awanna  &  Western. 


tween  Xew  York  and  Elmira,  a  six-car  passenger  train  weigh- 
ing 325  tons  is  the  limit  for  one  locomotive.  It  is  frequently 
necessary  to  run  seven  cars,  and  helpers  are  then  required 
through  the  mountainous  districts.  The  new  locomotives  are 
intended  to  handle  8  cars  on  the  present  schedule,  and  inas- 
much as  this  rating  is  made  on  the  basis  of  saturated  steam, 
it  is  believed  that  with  the  reserve  boiler  capacity  secured  with 
the  use  of  liighly  superheated  steam,  the  locomotives  will  actu- 
ally be  able  to  handle  nine  cars,  or  530  tons,  over  the  division 
without  assistance.  The  ten-wheelers  now  in  use  have  total 
weight  of  217,000  lbs.,  a  tractive  effort  of  34,860  lbs.,  69  in. 
wheels,  215  lbs.  boiler  pressure  and  22i/2  in.  x  26  in.  cylinders. 

This  is  another  instance  in  which  the  modern  big  locomotive 
has  been  resorted  to  in  order  to  save  the  expense  of  double 
heading  in  a  difficult  i)assenger  service  which  has  outgrown 
the  capacity  of  a  lighter  class  of  conventional  design.  The 
locomotives  are  the  emI)odimcnt  of  the  builder's  best  ideas  in 
the  design  and  construction  of  locomotives  of  their  class. 

In  one  of  the  illustrations  is  shown  the  details  of  the  long 
main  driving  boxes  which  also  include  the  use  of  shoes  and 
wedges  over  50  per  cent,  wider  than  has  been  customary.  In 
spite  of  the  extreme  length,  the  arrangement  is  such  that  the 
spring  load  is  equally  distributed  to  all  portions  of  the  box  and 
the  frames  and  spring  rigging  are  retained  in  their  normal 
positions.     This  device  would  seem  to  be  the  most  effective  step 


the  load  borne  on  the  journals.  Consequeiitly,  while  the  ver- 
tical pressure  per  square  inch  of  bearing  surface  due  to  weight 
has  been  maintained  fairly  constant,  the  horizontal  forces  have 
been  increased.  This  tends  to  result  in  the  rapid  accumulation 
of  lost  motion,  causing  pounding  and  requiring  a  renewal  of 
the  driving  box  bearings  after  much  less  mileage  than  thereto- 
fore. ...;•■  .'■/,:..:'-'ry-  .;.'/'. -'-  --'■■■;  ,;:-  "■■"■•■>•'':•  "v  :■■-'■■.'  '..■':■'■-  '-'/iv'v'' ■'•■v:'; 

Previous  efforts  to  solve  the  problem  have  consisted  chiefly 
in  increasing  the  width  of  the  shoes  and  wedges  by  making  the 
legs  of  the  pedestals  wider  than  the  body  of  the  frame.  The 
disadvantage  of  this  method  has  been  that  the  increase  in  the 
length  of  the  box  was  possible  only  by  resorting  to  a  lop-sided 
construction,  and  experience  has  shown  that  it  results  in  the 
uneven  wear  of  the  bearing  and  conical   wear  on  the  journals. 

In  the  device  under  discussion,  the  normal  width  of  the 
frames  at  the  main  pedestals  is  increased  by  means  of  auxiliary 
pedestals  on  the  inside  of  the  frames,  combined  to  form  a  con- 
tinuous cross-brace.  The  width  of  the  shoe  and  wedge  fit  is 
increased  by  an  amount  equal  to  the  width  of  the  supple- 
mentary pedestal,  or  that  portion  of  the  shoe  and  wedge  bear- 
ing formed  at  each  end  of  the  cross-brace  which  is  inside  of 
the  frame.  The  spring  load  is  transferred  equally  to  the  cen- 
ter of  the  box,  without  disturbing  the  spring  rigging  from  its 
normal  position  in  the  center  of  the  frames,  by  the  combination 
spring   saddle   extending   across   the   engine.      Spring   seats   are 
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si<U-rc<I.      Ihc'lM'i'k    will   It    t'i'tiiicl    \;ilu;il)K    Ii\    ilu    ili-ii;iK  !>   (.1 
v;ilvv    iHfji'it!>    ,i>    utll    as    !■>     tlu-    iiH;-hanit-s    \\h'<    iiainllr    this 
,  chfics  1 4  u/irk  in  liii-tnimivi.'  shojis. 

'.'.'.•  .7,  ''.I  /     •/    t  .,/./     H  ♦ii.'A'iV    .  <(      f  ■/•(.'     A'.-.v,.>.',nj,  ,•    ,jn,j'     ■/'.■i;<;.;.c.      A'li.'ijii:. 

■1'.?    .Kih\;ii.l   ('..  ?SvI»tMi«1l   itml    I".   VV.  M.ii'tui-.      _'4   |;ij:t~.    1.5   il]n~ii;iti<>n-. 

ri    111.    \    •'    CI'.       r.n:ii:iV  iji    p.-ipc:.       C'llilivliO'l    1;.'.     Ilu-    Knyiiuci  iiii,'    l-'xjKii- 
.•      nil  i.|    Sl.-iil..ii,     I 'litvt! -ii.\     i-i     (Ifiiii.i-.     I'lliiii'.'.     111.       I'.uld  tin     .Xo.    r-''. 

'Jlii^  liiilliiii;  pn-.m-  till'  ri-i;h-  ..i  it-i-  uliuli  .>rri-  uki'Ic  to 
ik'liTTiiiiX'  till'  MUTfasi-  ill  rr-i-iaiui'  'i'  I'lciuill  tr.iiii-  in  i-i'lil 
>M';itln  r  ••\(r  tlial  wliicli  piwai!-  in  -mnnur.  li  ~liii\\s  ]\,,\\ 
urt-at  tlii»  .litVrnncc-  nia\  In-  in  -^^\\^■  oasc^.  'I'lu-  lt~i^  .al-'.  -Iimw 
l-liat  i"rrii:in  irain-  irm-t  run  a  ri 'n>iilt.ralilf  ili-laiu-i'  ir.  an  iluir 
>i:irtiiii;  pi'ini  lut.'if  llic  niininnnn  i\*i>tanov  i.s  naoluii.  In 
(.•i>l«i  wiiitlur  this  (iistatiiM-  niav  In-  as  imicli  .as  twrKi.'  c  .r  tiriii.n 
ni-ik'S.  .  'I'lu  tinHi'i-n  prv.-^tins.  in  ai1<liii"n.  a  -nnnnar\  <<i  the 
I'l'.'kCtii't'  "f  \nu  rii'.an  railway*  in  rnlnrin-  i'>nnauf  raiini;-  'lur- 
ir.v;   Cdlil  wiiiilu  r.  • 


-liaor  with  .1  kiiuwn  wciulit  ..f  ln|ni<l.  'llu'  ImlK-tin  cntains  an 
txiHi-aiciii  I'i  ihr  nuih'i.lv  luiplcxcd  in  chtaininy  tlu-  >tiani  O'ln- 
>inniitiiin  ami  olraraiUT.  and  .li,-..  nuthii<i>  ..f  dctfi-tint:  liakauc 
iri'in  till-  indiiatiir  (h.i.s^rani   wiili  tlu-  ini.:in(.    in  n.-i;nlar  (i]iiraii"n 


.-  /  ...  'I...  !'  it  :■■■  .  :  ■  a;,. .-»".%.  /■  .'■  41. ',■■■■.;  ..jii  I  I  i  ,  ,•!  'i. ,  si'.  '  l!\  t'ii.i^.  .\. 
■|.;ntt<-i:,  .V..\J..  M..I.'*,  .  77  i.'.-i-.i -.  I  in.  \  /■  ,  in.  I'."uni.i  in  i.!..ili. 
l';iMivh,<l    I,;.    J..>in    \Vi1e>    .V  .-^..n.    Niu    V..il.       I'li.r    5iV. 

In.Min**  "i  all  'vin(l>  iriini  thiMrii'a'l  iii">-niu  -.rr  li^iii^^til  in  .a 
rK  ir.  ^ivnpk-  maniiir  and  llif  itr.'|nr  I'r.  n  adiiia'  t"i  lir^t  aid 'in 
,  i-avh  oasr  i-  L;i\iii.  I  hi  variiti-  r-i>i  -  an-  irratiii  in  a  lus^iial 
:iTianiit  r.  In  .liinnvi'^  with  an  iindi  r^iaiidahU-  i\iil.inalii 'n  ••!"  liu- 
t-tVict  "1  tiij.  »iti"IiK'  -h'^k  ■•!  ll.i^li.  nlhiVvad  li\  in  (.vid.iiialii'n 
'•l'  till'  i'h.ii-c:  f't  lh».'  trcainuDl.  and  h_\  a  (Ktaikd  iu-(.Tii)tii.ii  ..f 
ihi-  pr<i]irr  tuitliiid  i<\  ircatinv-  liisiriKti'Mi*  aw-  inrhnkd  ■  ii 
tlu  pi"! 'I'll"  wa\  ••!  rt'in^'vinu  a  ni.in  wUm  is  still  in  I'-'iitart  with 
:i  h\<  viiaini.  • 'Xi  ariiiiiial  ri~pir;ilii 'n,  iir-t  aid  iri-alnunt  ini" 
Jitirn-.  lit-  Ilu  liin'k  i>  ititriidid  i"V  practical  nun.  and  tlu- 
;it'.tii'.r    ha-    ci 'n-i-tcnilv    inaintainnl    ihi-    \ii\\p. 'iin.       \    >c!"ii-    "I 

•  lii.estii-ns    at    tlu-    Tiack    nf    thi-    1 k    will    In-    I'unnd    u-n'nl    I'T 

lirfpariiiii  rNaininatiMiis  ■■n  thi-  -nhji-ft. 

Ttt-    l'<;i!    J  r-ilil,-,  ■    i;>-   Vvi-ilvvicK    \'..    S:iu.ir.l.    K.lii...-.    C.n!    /'r./ f,-    J.'iiiiuii. 
2()   A'ofV     -nut.     Ni;\v     Voik.       I'li.f    S  • 

Tlif  1''12  ('•>al  TniiK-  i-  tlu-  thirt\-nintli  annn.al  handlii"ik  c>'\rr- 

ini;   -tatistirS  and  o 'iiditii-n-  in  tlu-  r..al   trade.      It   :-  a   hand! k 

that  i-  (.---i-niial  t<i  tlti'-i-  inure-tid  in  ilu-  (-•■al  hn-iiu---.  aiiil  is 
"I  \aliu-  til  railwav  nun  wlin-i-  r^ad-  >arr\  an\  i■^••ln-illl-rallU- 
an^..^lnt  <•!  fnal.  \  i.i'Hid  hi-tiir\  .it  tlu-  tr.idc.  lUii  milv  I'nr  tlii- 
whiilf  i-<iiiinry.  lint  inf  ;!u-  impiirl.ant  iiiilividn.'il  -i-itiiiii-  "i  llu- 
i''>iintry  in  whiili  cal  i-  iii-''diu"rd  nr  n  arkrtid.  i-  vi\i-n.  and  tlu 
l).'indl>-"'k  al->i  itudndis  a  v'^'^tt  nninlHr  "i'  -hurt  -'adii-  nn  \ari- 
I'li-  -ttJiji-ot-  -iiniUHtt-d  with  inal  uliiih  .arc  \  i  r\  n-ri'iil  a-  ri  t- 
cri'tU'i-s.  Till-  hiiiik  inu:lit  Ik-  runip.-irtd  !•■  .i  ni-w-pain-r  alin.ui.n-. 
di-\iittd.  li.w<-\tr.  riniri-l\  !■•  .  tu  -iil.jrri.  riu-  \aliu-  "f  <iu-h  a 
liaiullii  ■!  .k  i-  alUi-T(.-d  \vr\  nnuh  li\  tlu-  kind  i>l  iiidrx  which 
acc'inipj'iiiit-s  il  .'fht-  indi  \  "i  'f'fic  (  kw/  Titulc  -t-t-in-  t"  ha\t 
Jk-i'II    i<ni»:trt-'l    i-'ui-iii mi-  ti-l\    and    i.iirl\     i"iill\ . 


l'' /-'/:  .■■■■  /','(;■,  i-».,/if,',;  ;  ,,r"  ,  A'l'i -.'-r' /.I''"'/..,'  I'.'i^iiu-s.  \'\  }.  i'jiiil  (  ln>I>'ti, 
.'I'-i-'tOUf  ir;vt|n-  hu-<-li;(ni»-.'i'  I'l'i;)'.' "Ttii).;  iK  |.:iiltm  iit  ••!  ilu-  Knk;iiin.-i  itiy 
I' >)•<  I  iwiriiliil  ."-j.-itii.iti  •'!  till-  t'niviT-ity  ul  Illinni-,  t"rli;m.'i.  111.  I'uli- 
I'-ln  i|    liv    iljf    fiu'Vi-r-ilj    •■l'    lilii  li-,    t'lli.iii.i.    III..    .1-    UtiHi  tin    N".    .-s. 

l-!i<r  Tiian\  _\r;ir-  tlu-  unly  aciiiratr  imilMd  •>i  a-v-i-riainiiu;  the 
-tf.atn  i-'.n-uinptii  .11  if  an  tf-iiiu-  h;i-  Inrn  in  lut  a.-nri  . -r  wiii^h 
in  -•■mt-  inaniur  tlu-  wati^r  u-td  li  li;  -  lnui  di-cnx  rnd.  linw- 
»-v  I  r.  thill  tkr  <jtta'it\  •■!  tlu  -tt.iin  pri-i-nt  in  tlu-  ('xliiidi-r  at 
cnt-'iiV  o.ntri'l-  ilu-  i..rni  if  tlu-  i-\pan-i..n  iur\  r  >•]  tlu  indii-ainr 
iliai:rani  in  a  prrl\itl>  dt  tiitr  w  a_\ .  I'r.  nil  ihi-  iait  tlun  ha- 
la-t-n  dcMl'iprd  a  nutlii'd  •  I  11  anpntiiiL:  tlu-  -U-.itn  11  iii-ninpti"n 
I'l  :.n  cimiiu'  frnm  tlu-  indirati-r  diayrani  alniu  t"  wiiliin  4  pi-r 
ot-iit.  I'l  tlu-  avtital  ciiii-nnniiii  11  a-  nu-a-itn-d  1>>  i»-i.  I  In  rt-  h,-i> 
al-S'i  In-(.-ii  dr\  ill  i)>i-d  .-1  nuthii'l  iif  1  il'tainiii;..;  tlu-  \  1  ■Innuirii-  cK-ar-, 
aiti'O  <>l'  a  i\\liiidi-r  iisinu  -team.  •_;.-i-.  .lir.  1  ir  aininniiia  tn  a  diL;ri.-i' 
<'t  .•icourai'v  altiu>st  as  L;r>-at  ;i-  the  int-tk"d  ■■!'  idlin.u  ilu-  cU-araiu-i- 


Iti-.tili-  l'ni,'i.n  /,■■•  K.niwjY  7V,»ii.>-.  I!>  l-:.Iu,,,.l  I'.  I'.iii.-l,.  i..n-uhi:iK 
i-iiKiiu.v.  Cliiiji.  5S.?  r.;ik;.-,  1.  in.  x  "  in..  illii~ir.-iU-il.  I'nl.li-htvl  |,y 
till-    Mi-I  ii.TA-llill    I!. .ok    ('i.iii|i.-iii\  .    Ni-u     \\.yl.       I'vicc    S.^. 

Iluri-  ha-  lm.-n  ;t  di-in,-md   I'.ir  ;(  1 k  i.f  thi<  m  irl   in  tlu    railwav 

t-tiiiiiu-.  riny    I'ii-ld.    hnth    fur    tlu-    toi-lniiral    -mdi-nt    ;nid    thr    prac- 

liiin;^   ui.Linci  r.      Ilu-   1 k   i-  n..;    prr-niicd   in  tlu-  nature  nf  a 

p.ipnlar  tri;iti-e  nil  tlu-  suhji-ot.  hut  with  the  desire  tn  sati-fy  tlu 
want-  ..I  tie  en'.^iiK-rr.  The  ln--t  cli;ipler  i^  devnted  tn  ;i  resnnu 
i-t  tlu-  hi-ti'r\  ,-ind  ilu-  pr.-eiit  status  i>i  eleeirie  traclinii.  iiuiiulin-^ 
lahle-    pre-iiiiini.;    tia-    ^etu-r.•ll    d;ila    <<i   r.  .,id<    u^iui.;    electricity    in. 

\ir.»-rica    ,-.iid    |-".ar.ipe        The    -vc  .nd    rh.ipu  r    c  nuern-;    the    char- 
•  ictcri-tic-   i.|    nindern    -te;iin    h  ci-nintiv  e-.    ui\iiiu   nperatiiu:    dat;i 
and   di.-i^ra.ti!-   ..f   -i.me  nt   the  ntnst   recent    p..v,(r.      The   ne\t    t\\. 
chajiter-    dm-idir    tlu-    advanta.ues    <it    iK-etric    trjictimi    ;ind    tlu 
vari'.n-    ->-teni-    axail.ihle.    citinii    the    '..irn.u-     railways    ii-iiiL; 
tlu--e  -y-tein-.     Thr  ri.lliiwiii-  chapter-  om-ider  ilu-  ;irr;inveiiuni 
.nid   desi'..:n   >•{   ilu-   train-   ;mi|    |.  .C'.iiMlix  es   in   det.iil.   !4i\inj.;    itch 
nic.al    (le-crii>tii.n-   ..l"   tlu-   <lireci    current,   the   th.ree-pha.-e  and   tlu- 
-in,L;le  iih.-ise  k  ici  niii  iti\  e-.     The  way  in   which  pnwer  nl  ditTin-ni 
kind-   may   he   Iraiisinitted   and    de' . !    pid   .-it   tlu-   pnwer   plant    i- 
i-nii-iden-d.      Tallies    are    iziviii    with    nperalinii    e..-t    data    and    in- 
|..rinati>.n   al.nin   tlu-  e(|uipnu  nt    1'.  .r  diiVeretit    rna<l-      Thrnni;lu'iit 
the  hunk  rtfereiice-  are  ni.ide  in  article-  in  the  -tandarcl  eiiuitu-er 
int;'  iniirnal-. 


/'  -/(,i<ii:,-.v     ../■     l/.l.///;..-/  \.        My     (;:u|;ii,..  I.n/.i.     S.      I'...     ('.      K.     ..till      M.     1-... 

I'rul't-sst.r    Kiiu-riln-.    M:i— .u-lin-ru-  li'-litnii     .1    'rrilinnliiL-\ .      (.    in.    \ 

'I    in.:    -'4(1    |i,-iKi'-:     1  .v     illit-tr;iti..i  -.  j..lin     Wil.  v     \    S..i,-.    .\i  u     \tnl. 
I'll.  I.    .-r'-..=  i"i    lU-t. 

Ilu-  hnnk  i-  in  tin-  fnrm  nf  a  text  Imnk  fur  students.  ;jnd  i-  .-i 
cnllectinii  nl  the  iiinrc  iinpiiriaiit  imie-  pri-\  i<  aislx  used  in  tlu 
>'niir-e  nil  dynamic-  i>i  m.ichiiu--  uiM-n  h\-  the  anthnr  tn  the  seiimr 
-tuihin-  nf  the  Massachusetts  In.-litute  nf  lechnnlnyv  It  alsn 
cntit.iin-  additiniial  data  tn  make  tlu-  wni"k  nmre  cnmplete.  lite 
;"irst  cha|>tir  de-crihe-  the  dil'fereiit  t>  pe-  ■  f  dynann  .meters  which 
are  included  in  the  ahn\  e  chui-m-.  The  nmainder  nf  "the  Imnk, 
hn\\t-\ir.  h;i-  fnr  it*  chief  ni'iject  the  methmls  nf  dealiui;  with  the 
inertia  fi.rce-  that  ari-^e  in  varimi-  kinds  nf  machinery.  esjieciallN 
111  ca-e-  where  liiuh  -peed-  are  emplnyvd.  (  liapter  II  cniuain- 
,1  tiu-nretical  di>cussinii  mi  tlu-  mnmi-nt-  and  prnduct-  nf  inerti.'i. 
and  inchule-  )iractic;il  illu-trati\e  ixamples  <  haiiter  III  cnii- 
taiii-  a  discii--i..ii  .11  ilu-  actinu  ,,f  the  reciprnc.-itiim  p;irt-  i>i  a 
-team  .ind  -.^.-i-  <  nuinu-.  ;ind  de-crilie-  the  11  .•inner  in  which  the 
inrmulae   art-   .  .lit.-iiiud.   a-    well   a.-   their   u>e    in    actual    prnhUni-. 

Ilu-  -ttliject  nf  llvwheels.  their  lluctuatmn-  m  -jieed  <lurini:  a 
rexnhliintl  and  the  -lre--es  •<et  Up  in  their  rim-  due  tn  ct-nlri 
lui;.il  li.rci-  i-  c.irelullv  cnu-ider-.d  I  )i,-ii;r.iiii-  are  v\nrked  niit 
f..r  th.-  r.iiati\e  effect  nf  diiVerent  typt  -  "f  eiii^nu--  This  ciia)i- 
tir  al-n  di-cu--e-  the  -nhject  '•{'  the  li.dan.inu  1  i  n-x ,  .i\  mi;  ma-M--. 
uixinu  111  di-i.-iil  ilu-  ]irnliKin-  nut  wiih  in  diheii-nt  i>p<-  nf  Incn- 
innti\<.-.  Ilu  calciilatii.n  nf  -ire--e-  in  l.cimniivi  drivini; 
rnil-  i-  .-il-n  )ire-i-nu-d  in  a  il  e..reiic.;i  Lui  c  lui-i  manner, 
1  h.ipur  1\  cnut.-iin-  ,1  tlu.  .ri-tical  di-cu--inii  .  n  the  piuduhim 
and  llvwluel  i:n\  ( runi-.  in  whiih  the  ruthml-  u-i-d  ]<■.  <iirm.-in 
-cieiiti-t-  have  hi-iii  cniisidered.  I  iiapte,  \  c  ii-ider-  tlu-  ac- 
tinu nf  Imdii-s  innviui;  at  a  hif.;ii  rntatixe  -pi-e<l.  thenretical 
treatment  heiii-.^  L;i'>i-ii  tlu-  n;n\in._;  axi-  .-f  the  -\nmu-trical  tup. 
which  le,-i<l-  diri-dlv  In  the  cnii^ideratmn  ..f  the  t-v  r«i-i-npi- 
Appeitdixi--  cn\t-r  tlu-  disi-u--inn  nf  the  principal  a.xi-s  and 
ninnu-tits  nf  iiu-rtia.  the  deductinu  .,f  fnrmul.u-  fnr  yn\  t  riinr 
nscillatinii  and  the  iritical  xehciiy  nf  -h.-ift-nu.  The  Imnk  i- 
intended  primarily  fnr  tlu-  use  "i  -tuileiii-.  Imth  in  and  nut  n' 
-cluinl.  and  is  nl  value  tn  c-UKiiueTs  wlm  arc  dnjnj:  this  class 
.  f   wnrk.  ! 


Heavy   Hard   Coal   Burning   Pacifics 

The  Lackawanna  Has  Received  Seven  Powerful  Passenger  Loccimo- 
lives   I  liat  Include  a  Number  of   lnterestini«  beatures  of  Construction.      % 


A   toial    uci^lit   Ml'  J,s4.()()(l  11)~..  a!;ii  a   iHaxiniuni   iraOtivi.-  vlV'Tt 
■    -4(l..'<()(>    Ills,    maki-    tlu-    lu  w     liard    oial    luiniiiiL;     I'aciilc    t \  [n- 
. -roniotiM-;     rtcriuly     liuill     I'lr    tin.-     I  )( lawarc.     I  .acUawaniUi    &: 
.\'c.-U;iii    li>     llii'    AnK-rican    Lncoinutiv  ^    iiiin]iaii\.    ani'tiiy    tin; 
.iti-lii^r   ai'<l    1)1. .-I    |i.i\\irfiil    (if   tliis    type-.  Tlicy    aiv    liltotV  w  itii 
;'(V">Uii   ltrvlii>\L>    I'lr   liurniiii^   lianl   oi'al    ami   a    iiri.  k   .n\-h   ha- 
■».iii    cxpiriiiuntally    apiiliiil    {•>    <<uk\   iuf'tiMiivr.      Tlu-    <l<.>ii^ii' 
111  "iiL>lii>tii    i-    cliaracUri/c<l    li\    I'diuevmins    in    ilt!  aiU    .icvil.  .(iv<l 
nirtt   a    N  icw    '•''  "it'liuiug   tlif    imv(    ,,i'   niaimiriauio.      ( )iir   itVoiii- 
vH.  lU    i-atin  ,.■     .i'    tl;i>    kiml    i-    iiu-    inain  driuni;    Iicxt-^.    ANliioli 
'..ix    li    III.    \   _'l    in.       I  iini-i   O'llar-   1  avi-   allfi   1kc)i    liltc'l   tV,  Un.- 
.;;\k->   "i    ill'-    fii.Liiiu-    tnuk.    Iivariiii!    ajiainiil    llic    iivsi<k*    'it    ilic 
j.aivnal    !ii.\r>.  .  >\h)v;!i     wjll    tfinl     u<    ri-iliivi<-    tlir    \vi;ir    mi    llic 
V  lu-(.-l  liiiKs  aiiil   li'i.Nc-..-      riu-   iViiit   i'xt(.-ii.--iiiii  nf  liii-  ])ist"U  rml; 
•.iM»i(Ie   sU:;iiri   pii'i-,-   aiiil   .<(.'ri\\    i^  ■^  ir-i.'   i^iar  arc  "ilicr    iVaiurcs 
■  y  •li-i;-;!!   wliifti  .a.-?i~i  in   1  riluiiiiL:    ilu'  lost   "I   iHaiiiK'tKjiK-o  .:iii<l 
uniif'xiiiu   "porati'iit. 

I  Ih>v  i"i-.iiii'iUvr'>,  liavc  I'lrii  <K>ii:nri|  !<>  Iiamllv  ;t  4fi(»-t<'ii 
if.iiii  -  .'It -;f  >ti-l;tiii(.-il  ^pifil  <>i  M)  )nilr>  an  iH'iir  'H  ;i  l.(i  |kt 
.••lit.    ;^ratljv      With    i!u     lO-wIui'l    1i  n'.  iiiii 't  i\  i-    ni  >\\    in    jivi'v  ifo   I'O- 


,  s"  lar  rakt-u  i<i  ovviii'iiK  tik  ujicU-im-a  .'i'  jJic  ini-iV;c-«'<J  In.iri- 
/'■n'.al  I<>iv0>  •H.t  n]»  !ii  til-  ni.  nit  rn 'jn'iv  (.Tttil  j.i^v  ,|i;-.  ,ti\  r  .b.'  jip''- 
liicv  rapttl  wi-ai"  an<l  ila'  aci'inntit.LiiMj  -nv'iVM  !i:r.ii.,n  in  iVu- 
'!ri\iiii;  -ii.uniaK.  r<.~4.hii:-;  -.w  »in.  kc.v->Hj;  '.f  tf«-.|vvntly.^  ri- 
iK-winu  licariH^^>.  Maui  lirT^  iiii;' i">\ii.  nf  tlij^  vU  >ivn  i>a\i'  1h-«.ii 
.'il>I)lu-'l  !■•  ivviv-  I'aii'K'  tyj  V  l'0.'tii<'U\v«  ■.■'U  t!u-  Ai;\\  A  '-rk  titi- 
iral  iS:,  Mil"!-.  Ml  ixiM'f  ■  f  lii  iluir  .>«.  rv  U-t-  tlvu>  fav.  lliv  rV>-ii!l* 
l.a\i'    liviii,  ■  xui'Y    >afi>-tarf  ■!"> 

l\-a;r«  iKT   r-uiy    I'l-llir    •.\  r!-.^l,i    1 1'.  A  .  .<ui4»' fft       'J'll'c    M/v   ku-.   tlicri - 
i-rc-.    Ia-»n    in    ijimi     pi '.-i'   rii. .n    t<'    ttiv  -Ivati    k^niv    1>>     cacli 

•i-mrnal.      ILi^nu-ili'i!   Iia-   r.v  V  ifiailr  j>ivi|K,'r   |»r^'vi.sii.ii    |V>r  tlu- 
(iiiiailiKlin,!!   i"''rVv>.  p.in:vularl\    iii  liu-  ,c>i"'V  ■••i  'vlu-  laryo  in^'UTii ' 
IvHVjHi.JTivr,       111    tlu-    liT-.^     !"\'imMtiw    <>t  'tiKiay,    tile    tnni>\ vr-V 

.  >paciiiii  iViini  cvntc-r  t'l,  ctiii«r  -M'  ilic  vytiurU'r.*.  Iia>  ntoi>>ari!y 
tii'CH  iiKTia >(.-<].  Af  iiu  -.-niti-  iiiiR-.  tlic  di>ra-iict-<  Jii.'t>vi:fi\  Jiu- 
Irailil'  <.Ttiur>;  liaxi-.  lircM  'k-.Tia^nl  ii.>  nUiaiu  a-  Imrv;  a  <lrj\inii 
1/ '\.  a>  ]Mi»tlil(.-  uitliin  tlu-  Iiniitati«iit  'if  -  Vile  sviaoijii-  l>«-t\vci-u 
hulls  inii)..-i<.-<i  liy  tlu-  -I  n.  SJ  li  in.,  staiiiiaril.  yativ.  .\>  a  result, 
ilic  Iiiiri/i'tiial   !*Mrtx^  have  ituTca<c<j  in-sfcator  iir':>|t<irti'>ii  tliali 


^ 


Hard  Coal    Burning   Pacific  Type   Locomotive  for  the   Delaware.   Lackawanna   &  Western. 


i\M'(.-n    XfU    N"'>rk  aii<l   Rhiiira.  a   six-car  passviv^or  train    \\iii:li- 


inn  325   i"ii> 


tilt-    limit    fur   oiu- 


1  111  Mill  >ti\  (.-.  l!  I-  iri'i|iu-iitly 
lU'cossary  tn  run  »c\  i-ii  lar-.  and  lu'liurs  arc  •.lun  ri.i|iiircd 
iliriiiiLsli  till-  ini'iiiilaiiiiiu-  ili>trict-.  Thi-  lu-w  InVuninliv  cs  arc 
inundril  til  iKiialJc  S  car-  in  tlu  present  schedule,  and  inas- 
iiuicli  a-  thi>  r.ilinu  i-  made  mi  the  hasis  "1  satiiraled  steam, 
it  i>  iRlievcd  that  with  the  reserve  hniler  oa[>acit\  Mcured  with 
the  U-e  'if  Iiiiilils  -uperheati-d  -team,  the  h  ici  mii  iti\  c-  will  actu- 
ally he  alili-  ;•!  haiullc  nine  cai">.  nr  5M)  tuns,  nver  the  dixisinu 
U'ithniil  .•■N-:-taiicc  The  leii-v\  heeler-  imu  in  u>e  lia\e  ti't.'il 
\\e'.i4h'  "1  -I7.<XM»  11.-..  a  tracti\e  elY.irt  ..f  .U.SdO  lbs..  69  in. 
wheel-,  Jl.^  !li-  Imiler  ]ire--ure  and  22' j  ill.  x  2<>  in.  cylinders. 
Thi-  1-  aiMilur  in-iaiice  in  w  liich  the  iiunleni  h^.y  liicninntixe 
ha-  lieeii  n-iiried  t'l  in  urtier  to  sare  tlw;  expense  of  d<'uhie 
hiadinu  ;n  a  ditluult  passeiiLier  -"er\ice  which  lias  outtirowr. 
the  cajiacitv  "i  a  li'-:luir  cla->  nf  cnnventii  lual  desiiin.  The 
1"C.  lUfiitiv  e-  are  the  <  inhiidimeui  nf  tlu-  huilder's  hest  idea-  in 
llie   de^l^;ll    Hid  J' .  .n-inicii.  iii    nf   1.  ic<  iiuntiv  es   nf   their   cla-s. 

Ill  .lie  111  the  ilhi-iratii '11-  i-  -li''\\n  the  detail-  ''I  the  '"li.ii 
Jiiaiii  iiri\iiu:  hii.Ne-  which  .il.-'i  include  tlu-  ii-e  <■]  -li"e.-  and 
wed'je-  "•.  <r  .^0  pel'  cent,  wider  thaii  h;is  I'leeii  cii-ti  unary .  In 
.-pile  ■.!  ihe  eMieiiu-  .lei>'..;tll.  tile  ariail.L;(.iue1»t  i-  -ucll  tll.it  the 
'•jiriiiL;  ]"..'i  i-  c.ni.-il!_\  'li-triliiitcd  In-all  pi'rti.ni-  "f  the  Imx  .-ind 
the  frame-  and  -jiritiL;  ri.u.LiiiT-;  are  retaiiud  in  tlieir  iinrmal 
|iiisitiiiii-      T!ii-  'K-v'ce  w.'ulil  -eein  in  he  liie  iiinsi  eMective  siejt 


the  !iia<1  Imriu-  ..ii  the  journal*.  C«rii>ei!ueiith.  while  tile  \or- 
ticaJ  pressure  per  scfuare  incii  ol  I'varinji  -urface  due  l<t  weii;lit 
has  heen  maintained  fairly  e<ni»tant.  the  iMri/nnt.il  forces  li;i\e 
heeii  increa-cd.  This  tends  to  result  in  the  rapid  accumulation 
of  lost  motion,  causinji  poundinu  ;md  requirin}*  a  renewal  of 
tile  driviiiji  ho.x  hearinjis  after  much  Us.-  juileanv  tlian  tlKTeto- 
fore. '■  '..■';"."  ,"^;      "■''■  :■  .    .     '•■  '■  .-^^  '.-■'■■!■■■-  -,'     -  ■ 

I'reviovis  etTorts  to  -oKe  the  imJilem  have  coiisiMed  chietl\ 
in  increasijig  the  widiii  of  tiie  .sIkh-s  and  we<1i;es  l»y  rm1<ing  tiie 
lej-s  of  the  i>edestaK  wi<ler  than  the  hody  of  iltc  frame  Tlie 
disadvantajie  of  thi-  nutliml  ha-  lieeii  that  liie  iucre.i-e  in  tile 
leUiitii  of  tile  Itox  was  pii-sihle  c.nly  hy  resortinit  to  a  lop-sided 
ciinslruction.  .and  experience  iias.  siiown  tliat  it  results  in  tltc 
uneven   wear  of  the   liearini^  aiwl  O'liical    w'ear  on   tfie   jouruai-. 

Ill  the  device  under  ,  discussion,  liie  normal  width  ol  the 
frames  at  the  main  i.ede-tais  is  increased  h\  uieaii-  of  auNiliarv 
pedestals  on  tile  iii-i<K  of  the  frames,  coiivt.'ined  ti>  form  a  c.'U- 
liiiU'.u-  crn-s-lirace.  Tlu-  width  of  the  SfioO  an<l  wedtre  lit  i- 
■ncreased  In  .in  aniouiu  equal  to  the  wi<kli  of  tlie  sujiple- 
nientary  jiedestJil.  or  thai  p.-rtiou  -of  tlk"  siioe  and  wedtre  liear- 
iiii;  t'lriiud  at  each  ind  "f  the  cr<>>s'-l>Face.  which  i-  in-ide  of 
llic  frame:  I'lie  -inin-  l...id  is  irau^fvrred  equally  t"  the  cen- 
ter of  the  h. i\.  wiili.iui  di-iuriiini;  the  sf»rin>;  n-;uinu  from  its 
normal  position  in  tlie  center  of  tlie  frames,  hy  the  comliinatioi; 
sprinj^^^    sa<ktle    exieiuHii'.^    across    the    eiijiine.      Sprinsj    M^-ats    are 
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foi  lied  in  the  overhanging  ends  of  the  saddle,  which  in  turn 
is  nipported  by  downward  extending  legs  which  bear  on  the 
centers  of  the  boxes.  In  the  arrangement  applied  to  the  loco- 
nii  :ives  here  illustrated,  the  spring  centers  are  42  in.  apart; 
\vli;!e  the  centers  of  the  legs  of  the  spring  saddles  are  34  in. 
apjift.  The  two  cross-braces  are  tied  together  at  the  top  and 
bottom  by  supplementing  pedestal  caps  inside  of  the  frames. 

\\  ith  this  device,  the  necessary  length  of  journal  is  secured 
to  insure  against  rapid  wear,  and  the  spring  supported  load  is 
.transferred  equally  to  all  portions  of  the  driving  box  without 
anv  complications  in  the  design  of  the  frames  or  the  arrange- 
nitnt  of  the  spring  rigging.  Both  of  these  are  retained  at 
about  their  normal  transverse  centers.  A!-/  ,:  i;^^ '■.'',,.;/;.  •;■:;. 
.\iiother  new  feature  of  design,  indicating  the  care  with  which 
every  detail  has  been  worked  out  with  a  view  to  the  greatest 
efficiency  from  a  standpoint  of  maintenance  as  well  as  opera- 
tion, will  be  noticed  in  the  adjustable  thrust  collars  fitted  to  the 
leading  truck  axles  on  the  inside  of  each  box  These  serve 
to  distribute  the  lateral  thrust  and  thereby  reduce  the  wear 
on  the  wheel  hubs  and  boxes.  Each  thrust  collar  is  made  in 
two  halves,   bolted   together,   and    tns   up   against   a   shoulder  on 


obviates  the  necessity,  under  ordinary  conditions,  of  offsetting 
the  reach  rod  to  connect  to  the  reverse  shaft  arm.  .'..:':--.'' 
In  the  design  of  the  boiler,  the  principal  feature  of  interest 
lies  in  the  fact  that  one  of  the  locomotives  is  equipped  with 
the  Security  brick  arch.  The  boilers  of  the  other  locomotives 
in  the  order  are  so  designed  that  the  arch  can  be  applied  later. 


Jill—^ si'- j 
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Acrrm  Thread. 

.;;..:'■;■        Bait  Joint  on  the  Screw  Reverse  Gear.   ■,•'.;';!  .V;-,.-.^ 

if  desired.  This  is  the  first  instance  of  the  application  of  this 
device   to   hard   coal   burning   engines. 

.\  somewhat  different  construction  of  back  tuije  sheet  and 
lliroat  sheet  from  the  ordinarj-  practice  in  a  hard  coal  burn- 
ing firebox  has  also  been  employed.  Iii  this  case  the  back  tube 
:s  made  in  one  piece  and  the  throat  sheet  is  sloped.  Or- 
dinarily in  firelKixes  of  simil.'tr  construction  the  tube  Sliect  is 
made   in  two  pieces,  and   a   straight  throat  is   employed. 

The  boiler  is  cquip])cd  with  a  Schmidt  suiterheater  I'f  the 
lop-hcaf'er.    d()u])le    loop    type,    giving    a    superheating    surface 


4-2  frame  Cfrs. — 
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\i Ss'Be^ireen  Hubs '  ^  ^ '  V  ■ .:  ;  -  ^^;,\ . 

Arrangement  of  the  11   In.  x  21   In.   Driving   Box  on  the   Large   Pacific  Type  Locomotive  for  the   Lackawanna. 
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t'le  axle.  Lateral  wear  may  be  easily  taken  up  by  babbitting 
t  le  face  of  the  thrust  collar.  In  order  to  provide  for  the  easy 
removal  of  the  oil  cellars,  the  truck  pedestal  caps  are  made  in 
t'le  form  of  links  held  in  place  by  finished  pins  and  fitted  with 
*  Jtter  keys.  Thus,  by  simply  dropping  the  pedestal  cap  link, 
■tlie  cellar  can  be  taken  out  from  the  bottom.  ' ^^- '■''■'■■■: '■'"■y'y  ■  ;:■.■ 
Screw  reverse  gears  are  applied  to  all  the  engines.  This  de- 
■'ice  has  also  been  improved  by  the  use  of  a  ball  joint  connec- 
tion between  the  reach  rod  and  the  screw  gear  crosshead.     This 


of  821  sq.  ft.,  figured  on  the  basis  of  the  inside  diameter  of  the 
superheater  tubes.     ■    ' 

Other  special  features  in  the  boiler  construction  include  the 
Franklin  automatic  door  opening  device.  The  width  of  the 
fire  door  required  a  special  construction  which  consists  of  two 
pairs  of  vertical  doors  carried  in  a  single  frame  and  operated 
by  independent  cylinders  and  foot  pedals.  Each  pair  covers 
one-half  the  door  opening. 

Another  recent  practice  will  be  noticed  in  the  application  of 
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a  design  of  the  Walschaert  valve  gear  arranged  to  give  a 
variable  lead.  With  this  arrangement  a  maximum  cut-ofF  in 
starting  is  provided  with  the  proper  amount  of  lead  at  the 
ordinary  running  cut-off.  This  gives  a  satisfactory  steam  dis- 
tribution for  high  duty  service.  This  practice  has  been  used 
i>y  the  builders  in  a  number  of  recent  designs.  The  favorable 
results  for  starting  in  full  forward  gear  are,  however,  obtained 
at  the  expense  of  distortion  of  the  valve  events  in  back  mo- 
tion. For  this  reason,  the  practice  is  suitable  for  passenger  and 
fast  freight  locomotives,  but  not  for  slow  freight  or  switching 
locomotives.  In  the  arrangement  here  employed  the  eccentric 
crank  is  given  an  angle  of  advance  of  less  than  93  deg.  It 
thus  lags  behind  its  correct  position  for  constant  lead  and  the 
link  is  not  in  its  central  position  when  the  crank  pin  is  on  the 
center.  With  the  eccentric  crank  so  set,  the  lead  increases 
from    full    forward    to   full   back   gear. 

,■  A  new  arrangement  of  flexible  connections  between  engine 
and  tender  for  the  steam  and  air  pipes,  furnished  by  the 
Franklin    Railway    Supply    Company    has   also    been    applied   to 


Weight  on   drivers    .179,500  ibs. 

Weight  of  engine  and  tender  in  working  order 443,600  lbs. 

Wheel  base,  driving    13  ft. 

Wheel  base,  total   34  ft.  10  in. 

Wheel  base,  engine  and  tender 69  ft. 

Ratios. 

Weight  on  drivers   -h  tractive  effort •■..•.*••  ••>V"-«  .  •'•39 

Total    weight    -—    tractive   effort '. . . . .      I ,% 

Tractive  effort   X    diam.  drivers   -i-  equivalent  heating  surface* 59. .00 


Franklin  Ball  Joint  Used  on  Steam  and  Air  Pipes  Between 
1      .-.    "  Engine  and  Tender. 
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Engine  Truck  with  Collar  on  the  Axle  Inside  of  the  Journal  Box;  Lackawanna    4-6-2   Type    Locomotive.  .,'i  -'-v' 


these  engines, 
steel   is   used   i 
'■:.  The  general 
following  table 


It  employs  a  system  of  ball  joints.     Vanadium 
n    the    frames, 
dimensions,  weights  and  ratios  are  given  in  the 


General  Data. 


Gage    <'.-■•.••  i> •>•;•..».• 

Service  ■•  •■♦  %,•  ,>(■»  •  •  w»'»  •'•  .< ». 
Fuel    ......';...:../.;... 

Tractive   effort    

Weight  in    working  order 


,.4  ft.  SVi  in. 
, . . .  .Passenger 
. . .  ..Anth.  coal 
. . .  40,800  lbs. 
...384,000  lbs. 


Total  equivalent  heating  surface"    -=-   grate  area 

Firebo.x  heating  surface  -^  total  equivalent  heating  surface*,  Pe 

Weight  on  drivers  ~-  total  equivalent  heating  surface* 

Total  weight  —  total  equivalent  heating  surface* 

Volume  of  both  cylinders,  cu.  ft 

Total   equivalent   heating  surface*   -i-  vol.  cylinders 

Ciratc  area  -—  vol.  cylinders •,*•••■,♦ 


53.21' 

r  cent.  4.7  ■ 

....  35.5' 

....  56.1' 

....  15.9' 

317.0' 

1*  • «..»  3.^" 


Valvesi  •■ 


Kind    

Diameter   

Greatest   travel 


r  •'!%*■' 


.Pisto! 
..14  in 
.6^  in 
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Outside  lap 11^   in. 

Inside  clearance    3/16  in. 

Lead  in  full  gear. «>..,>, ».,.. « .  ..^■.,,  ...  f 0  in. 

....      J    '.■."-'■:■  Cylinders.    '■'";■■' 

;\,inQ    ■  •  •  ■'■«'■  t  •'•.■''V «-a»  •'••'•«•'•■  ■  •  •  •  >  •  •  •  ■  •  •  >••  ••••^•^t*, •.«*■'••  ••_•'•  •-•- ■  •  ■  oimpic 

Diameter  and  stroke.  ..'.-.,>•■• ,...i;. ...;..».......  .25   x  28  in. 

Wheels. 

Driving,  diameter  over  tires 73  in. 

Driving,   thickness   of   tires 3  J4  in. 

Driving  journals,  main,  diameter  and  length 11  x  21  in. 

Driving  journals,  others,  diameter  and  length 10J4  x  13  in. 

Engine  truck  wheels,  diameter 33  in. 


Grate  area M.8  sq*  ft 

Smokestack,    diameter    16  in. 

Smokestack,   height  above   rail .......»«.....^. 15   ft.  3  in. 

Tender.    ';.,.■'.., 

Tank    • .'.  J'.. '.'.... .'. . . .'.  • .v.  .«.•••"..'• Water   bottom 

Frame Steel,  IS  in.  and  10  in.  channels 

Wheels,   diameter 36  in. 

Journals,  diameter  and  length 6  x  11  in. 

Water  capacity    8,000  gals. 

Coal   capacity    14  tons 

'Equivalent  heating  surface  equals  3,818  sq.  ft.  +  (1.5   X  821  sq.  ft.)   = 

.S.OSO  sq.  ft. 


0j'4^  Teelron 


34  Boi/er  F/ue»  sI  aO. 
Holts  Drilltd  4§'^0iam. 
2S2Bo;/er  Tubes  2*0.0. 
Hoiti  Drilled  Z'Oiam.  Z%  Pilch. 


34  Boiler  Flues  Sl'aO  Holes  Drilled  S^Oom. 
ZSZ  Boiler  ToUs  z'o.D.  Holes  Drilled  zJ^OIom.  Zl'^Mt. 
Tubes  Harked  fhus  +  Beaded  Oyer.      r. 


__/^^4J-/€4i^i£'^j'-_ ^^K^^k-I' 


Sections  of  the  Wootten   Firebox  on  the   Lackawanna  4-6-2  Type  Locomotive*.       •  y  ? 


Large  Boiler  and  Firebox  Arranged  to  Burn  Anthracite  Coat;' Lackawanna  4-6-2  Type  Locomotives. 


Engine  truck,  journals   ..  ..'..-."i'.iii*. !..:..».'»,.-.;....■...•.*»»■•»■*,  .6}4  x  12  in. 

Trailing  truck  wheels,  diameter 50  in. 

Trailing  truck,  journals    .....9  X   14  in. 

Style ,  ....^rr.^.'..,..  '■•..•■••••"— ••i»-  -Straight  top  Wooten. 

Working  pressure    .'  — ' 200  lbs. 

Outside  diameter  of  first  ring 78  in. 

Firebox,  length  and  width 126  x   108'4  in. 

Firebox  plates,  thickness ^   &   Vi   in. 

Firebox,  water  space ,i.i>.> . .  .F.,  6  in.;  S.  &  B.,  5  in. 

Tubes,  number  and  outside  diameter 252 — 2  in. 

Tubes,  thickness   No.  11,  B.  W.  G. 

Flues,  number  and  diameter 34 — 5  ^   in. 

Flues,  thickness   No.  9,  B.  W.  G. 

Tubes,    length    20  ft. 

Heating   surface,   tubes    3,579  fq.   ft. 

Heating  surface,  firebox    239  sq.   ft. 

Heating  surface,  total   3,818  sq.  ft. 

Superheater   heating  surface    821   fq.  ft. 


Stepless  Trolley  Car. — The  Brooklyn  Rapid  Transit  Com- 
pany, Brooklyn,  N.  Y.,  is  trying  on  its  surface  street  railways 
a  "stepless  car."  All  passengers  board  the  car  at  a  center  side 
entrance.  This  opening  is  6  ft.  6  in.  wide.  It  provides  an  en- 
trance aisle  33  in.  wide  and  two  aisles  for  exit  21  in.  wide  on 
either  side.  The  center  platform,  which  passengers  reach  upon 
entering,  is  only  14  in.  above  the  top  of  the  running  rail.  The 
conductor  is  seated  at  the  entrance  in  charge  of  a  fare-recording 
device.  After  paying  fare  the  passenger  may  step  into  the  car 
toward  either  end.  Both  passengers  and  conductor  signal  the 
motorman  to  stop  the  car  by  pressing  an  electric  push  button. 
The  signal  for  starting  consists  of  small  electric  lamps  placed 
in  front  of  the  motorman  which  are  lighted  only  by  the  closing 
of  all  the  doors.  The  conductor  can  stop  the  car  quickly  by  op- 
erating a  special  valve  within  his  reach.  A  similar  car  is  alsa 
used   in   New   York  City.  ;:     : ,  .  *;•'.,      ^<::_~^- 
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I  Railway  General  Foremen's  Association 


v>  ..     .K.  .-,    - 


W.    L.    Park,     Vice-President    of    the    Illinois    Central,    Speaks 
Frankly  on  the  Labor  Problem.  Splendid  Papers,  Well  Discussed. 


.'■■* '. 


.  The  eighth  annual  convention  of  the  International  Railway 
General  Foremen's  Association  was  held  at  the  Hotel  Sherman, 
Chicago,  July  23-26.  V.  C.  Pickard,  master  mechanic  of  the 
Pere  Marciuette  at  Saginaw,  Mich.,  presided.  The  convention 
was  opened  with  a  prayer  by  Rev.  Annesley  Thomas  Young, 
after  which  an  address  of  welcome  was  made  by  Maclay  Hoyne, 
first  assistant  corporation  counsel  of  Chicago.  \V.  W.  Scott, 
shop  superintendent  of  the  Pere  Marquette  at  Saginaw,  Mich., 
responded  to  Mr.  Hoyne.  The  secretary-treasurer's  report 
showed  a  membership  of  135  and  a  balance  in  the  treasury  of 
$835.06. 

':".';•■'•■••.'  PRESIDE.NT    P1CK.\RU'S    ADDRESS.  ■        '■'' 

After  commenting  on  the  splendid  work  done  by  the  commit- 
tees during  the  year  and  on  the  growing  importance  of  the 
work  of  the  association.   President   Pickard   said   in   part : 

A  suggestion  was  made  at  the  last  convention  that  the  execu- 
tive committee  confer  with  the  executive  committee  of  the 
Master  \techanics'  Association,  with  regard  to  having  certain 
matters  referred  to  this  association  that  the  larger  one  is  un- 
able to  handle  because  of  the  pressure  of  other  more  important 
matters.  President  Bentley  of  the  Master  Mechanics'  Associa- 
tion has  taken  a  keen  interest  in  this  association,  and  was  quick 
to  grasp  the  suggestion,  and  made  considerable  mention  of  it 
in  his  address  at  the  June  convention. 

The  introduction  of  superheat  on  locomotives  has  given  a 
good  account  of  itself  in  both  freight  and  passenger  service. 
Careful  study  should  be  made  by  the  general  foremen  as  to 
maintenance  of  engines  so  equipped,  especially  in  the  first  year 
of  their  service.  Economies  in  shop  practice  mean  a  reduction 
of  cost  and  increased  output.  They  involve  the  proper  location 
of  machine  tools  and  also  of  the  buildings,  so  that  unnecessary 
handling  of  material  will  not  be  necessary ;  a  great  deal  of 
time  is  lost  in  this  way.  I  would  suggest  that  visits  be  made 
to  other  shops  by  yourself  and  your  subordinates  to  see  what 
the  other  fellow  is  doing. 

Staff  meetings  should  be  held  weekly  in  the  oftke  of  the  gen- 
eral foreman,  shop  superintendent  or  master  mechanic,  to  talk 
over  the  work  of  the  past  week  and  to  plan  the  work  for  the 
coming  week.  You  may  have  figured  on  seven  engines  and 
only  turned  out  six.  The  reason  for  the  failure  should  be  lo- 
cated. First  ask  the  gang  foreman  who  has  charge  of  the  pit 
where  the  trouble  occurred  and  as  to  the  cause— whether  it  was 
on  account  of  the  boiler  work,  blacksmith  work,  or  shortage  of 
material.  In  this  way  you  will  be  able  to  place  the  responsibil- 
ity and  trace  it  direct  to  the  department  w  here  the  failure  oc- 
curred. It  may  be  that  the  force  is  not  equally  divided,  that 
it  may  need  building  up,  or  it  may  be  a  lack  of  machine  pro- 
duction. When  you  take  a  matter  of  tliis  kind  up  always  be 
sure  to  determine  the  real  cause  of  the  trouble. 

Specialization  of  mechanics  and  shop  laborers  is  an  important 
factor  and  worthy  of  a  great  deal  of  consideration.  Special 
grouping  of  machine  tools  should  be  studied  to  avoid  unneces- 
sary transferring  and  handling  of  parts  through  the  shop. 
Several  hundred  experts  may  gather  in  convention  and  tell  of 
a  great  number  of  ways  of  doing  a  certain  piece  of  work.  You 
can  figure  that  95  per  cent,  of  these  arc  wrong.  We,  as  an 
association,  must  decide  which  is  the  best. 

ADDRESS    BV    W.    L.    PARK. 

W.  L.  Park,  vice-president  and  general  manager  of  the  Illi- 
nois Central,  made  the  following  address  at  the  Wednesday 
afternoon  session: 


In  my  opinion,  the  paramount  problem  confronting  the  me 
chanical  foremen  of  our  American  railways  today  is  the  effec 
of  socialism  on  the  working  forces. 

In  recent  years  we  have  lost  much  of  the  esprit  de  cor  p., 
which  formerly  characterized  our  shop  labor.  There  is  not  tr 
be  found  anywhere,  as  obtained  a  few  years  back,  that  firm  con 
trol  of  the  employees,  so  essential  to  the  proper  conduct  o; 
large  industrial  undertakings.  While  there  has  been,  perhaps 
improvement  in  contract  shops  in  general  efficiency,  it  can  be 
attributed  more  to  new  machinery  and  methods  than  to  in 
creased  efficiency  of  labor.  The  inability  of  the  railway  shop- 
to  increase  their  efficiency  in  the  same  ratio  was  brought  out 
quite  prominently  in  the  recent  discussion  of  Harrington  Emer- 
son's scientific  management,  used  by  Mr.  Brandeis  to  defeat, 
for  his  clients,  the  railways  in  their  request  for  increased  rates 
in  the  hearing  before  the  Interstate  Commerce  Commission. 

Of  course  the  shop  foremen  and  railway  men  generally  knew 
the  impracticability  of  the  Emerson-Brandeis  theories.  At  the 
same  time  it  appealed  to  the  people  who  were  unable  to  dif- 
ferentiate between  the  factory  that  could  close  down  indefinitely 
if  threatened  with  labor  troubles,  with  hardly  a  ripple  on  our 
industrial  activities,  and  the  railway,  which  is  compelled  by  it'^ 
charter  to  operate  daily.  The  public  was  not  well  enough  in- 
formed to  distinguish  between  theory  and  practice,  consequently 
the  sentiment  was  molded  against  the  railways,  and  their  case 
was  lost.  \\  hen  the  government  attempted  to  make  scientific 
management  effective  in  its  own  shops  it  was  met  with  difficul- 
ties which  were  not  insurmountable,  but  which  seemingly  ap- 
palled them,  and  they  laid  down  ignominiously.  '/!  ',.,''. 

We  all  know  that  railway  shops  can  be  run  more  economically 
if  certain  facilities  arc  provided  and  the  control  thereof  turned 
back  to  the  managers.  Railways,  from  dire  necessity,  practice 
economy  and  have  done  so  for  years.  You  probably  all  remem- 
ber the  story  of  the  examination  of  the  fireman  for  promotion 
to  an  engineer  on  a  railway  making  strenuous  efforts  to  economize, 
among  other  supplies,  in  the  use  of  oil.  The  fireman  was  asked 
what  action  he  would  take  as  an  engineer  if  he  was  suddenly  con- 
fronted with  an  approaching  headlight  on  the  same  track.  He 
thought  the  matter  over  seriously,  and,  brightening  up  as  the  an- 
swer came  to  him,  said :  "I  would  grab  the  oil  can  and  the  tallow 
pot  and  jump  off." 

Another  story  of  at  least  a  quarter  of  a  century  of  antiquity 
is  that  of  the  manager  who  found  along  the  track  in  the  weeds 
a  railway  spike,  rusty  and  bent.  Carrying  it  to  the  section  fore- 
man, he  proceeded  to  give  him  a  lecture  on  economy.  The  fore- 
man took  the  spike,  looked  it  over  carefully,  and  said :  "I  have 
had  a  man  looking  for  that  spike  for  two  days.  Where  in  hell 
did  you  find  it?" 

As  you  gentlemen  know,  the  greatest  difficulty  in  operating  a 
railway  shop  as  you  would  like  to  operate  it  is  the  present  atti- 
tude of  the  labor  clement.  Organized  ostensibly  to  benefit  their 
members,  the  unions  have  recently  become  subservant  to  the 
service  of  certain  individuals  of  strong  socialistic  tendency,  who. 
to  rot  cnly  insure  their  salaries,  but  certain  perquisites  and 
emoluments,  constantly  instill  insubordination,  dissension  and  dis- 
satisfaction into  the  rank  and  file,  which  in  turn  breeds  indif- 
ference, bickering  and  strife. 

Our  railways,  because  of  their  magnitude,  are  particularly 
vulnerable.  One  foreman  may  have  absolute  control  of  his  par- 
ticular shop,  treat  his  men  fairly,  and  obtain  a  reasonable  amount 
of  work  He  is,  nevertheless,  affected  by  shop  methods  and  ad- 
verse conditions   existing  in   some   remote  locality,   which   upset 
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hi ;  best  calculations  and  cause  liis  men  to  be  overcome  with  im- 
aginary grievances.  It  behooves  us  all  to  make  a  most  careful 
5,1  rvey  of  the  situation  and  get  together  to  apply  the  remedy. 

There  has  been  too  much  managerial  caution  in  this  country 
fi  r  the  good  of  the  railways.  We  have  temporized  too  long 
with  sociaHsm,  syndicalism  and  other  pernicious  isms.  When  or- 
giuiized  labor  attempts  to  dictate  who  shall  be  employed,  regard- 
Ic-^s  of  capability,  and  who  shall  be  foreman,  regardless  of  all 
■  qnahfications  other  than  seniority  or  unionism,  it  is  digging  a 
pitfall  into  which  it  or  its  employers  must  eventually  disappear. 
When  the  organizations  again  realize  that  they  are  to  man  the 
railways,  and  the  managers  must  be  left  to  manage  them,  they 
can  begin  to  really  better  their  condition.  No  business  can  pros- 
per saturated  with  disloj-alty  and  steeped  in  incompetency,  bred 
by  labor  restricting  fanatics  and  socialistic  agitators. 

The  railways  can  perhaps  stand  more  of  it  than  ordinary  busi- 
ness, but  there  coiiies  a  breaking  point,  and  it  is  with  a  breath 
of  relief  that  many  a  foreman  has  stretched  forth  his  arms  and 
said,  "Thank  God,  I  am  boss  again,"  as  the  strike  line  filed  out 
of  the  gate.  He  had  been  ignored,  mistreated  and  humiliated 
He  was  not  turning  out  the  work  he  was  capable  of  doing.  Pie 
saw  on  every  hand  waste  of  time  and  material — an  unnecessary 
waste,  an  ungodly  and  unjustifiable  waste  of  his  employer's 
property,  powerless  through  the  tyranny  of  the  organization  to 
prevent  it,  and  when  the  thing  broke  he  felt  the  shackles  fall 
from  his  arms.  He  knew  trouble  was  ahead,  but  he  welcomed 
it  as  a  relief  from  an  intolerant  condition,  repugnant  to  every 
right-thinking  and  honorable  man. 

What  is  the  trouble?  Is  it  with  the  bosses  or  with  the  rank 
and  file,  or  with  both?  Railways  which  treat  their  men  liberally 
with  pensions  for  old  age,  modern  hospital  departments,  good 
working  conditions  and  the  highest  wages  are  frequently  the 
ones  to  suffer  first. 

Let  us  attempt  to  analyze  the  problem.  We  are  all  cast  in  the 
fame  mold.  In  this  country  we  are  assured  under  the  consti- 
tution equality  of  birth.  Our  best  statesmen,  business  men  and 
industrial  captains  have  been  self-made  men.  The  same  oppor 
tunities  exist  today  as  have  heretofore  existed.  There  is  no  boy 
in  this  wide  land  endowed  with  health  and  average  intelligence 
who  cannot  make  a  place  for  himself  far  above  the  working 
classes,  if  he  chooses.  He  must  be  loyal,  industrious  and  stu- 
dious. All  these  attributes  ate  seemingly  treated  with  contempt 
by  the  modern  shop  labor  organizations.  Instead  of  examples  to 
emulate  and  advice  to  rise  in  his  chosen  profession,  the  young 
apprentice  is  instilled  with  disloyalty  and  insubordination,  con- 
stantly told  to  do  as  little  work  as  possible,  to  deceive  his  fore- 
man, and  that  his  employers  are  grasping  capitalists  seeking  his 
undoing.  He  is  told  that  the  shop  foreman  wears  a  brass  collar, 
that  he  obtained  his  preferment  through  favoritism,  and  that  he 
is  a  nonentity  anyhow — the  shop  committee  dictate  to  him  where 
he  should  head  in.  He  listens  to  socialistic  talks,  and  is  ad- 
vised to  keep  away  from  the  night  schools,  so  that  his  time  is 
occupied  in  poolrooms  and  other  questionable  amusements. 

He  must  be  indeed  strong  if  he  can  fight  shy  of  all  these 
harmful  and  pernicious  influences  and  rise  above  his  fellow- 
shopmen.  If  he  does,  he  has  the  mettle  and  stuff  in  him  of 
which  men  are  made.  A  good  father  or  a  good  mother  leads 
him  onto  the  goal,  past  the  temptations  of  the  shiftless  and  en- 
vious, aided  by  a  foreman  who  has  had  the  same  experiences 
and  who  is  quick  to  note  the  material  available,  until  finally  he 
emerges  into  his  estate,  one  of  a  thousand  who  successfully  pass 
the  insidious  temptations  surrounding  him. 

I  can  remember  when  it  was  rot  considered  treason  to  his  fel- 
low-workmen to  be  loyal  to  his  employer.  I  know  of  a  time 
when  an  employee  on  the  railway  could  do  something  for  which 
he  was  not  paid  without  fear  of  ridicule  or  a  lodge  fine.  It  is 
entirely  within  my  recollection  when  a  foreman  was  looked  up 
to  for  advice,  and  his  word  was  the  law  of  the  shop.  He  did 
not  require  a  walking  delegate  or  a  shop  committee  to  dictate 
to  him  how  far  he  could  go,  and  where  he  should  stop.    Only  a 


few  years  ago  employees  who  asked  for  the  dismissal  of  a  fore- 
man invited  disaster  to  themselves.        .;■/,{,;  ■:''■■■'.""  y-:''^'  '■■■  ^'- 

Are  the  foremen  less  competent  today?  I  think  not.  They 
have  been  made  in  a  hardier  mold.  They  maj',  from  necessity, 
be  more  diplomatic.  They  may  gum-shoe  through  the  shops  to 
avoid  trouble.  They  must  be  more  ingenious,  more  tactful,  and 
more  resourceful,  to  meet  the  present  conditions.  Their  re- 
sponsibilities are  greater,  as  arc  all  of  the  responsibilities  of  the 
railway  man  of  today,  as  compared  with  a  few  years  ago.  .  ^  :• 

How  long  can  present  conditions  obtain  ?  Can  a  master  me- 
chanic or  foreman  fear  his  employees  and  their  power  and  in- 
fluence with  those  in  authority  and  render  efficient  service? 
Does  he  not  lose  in  self-respect  when  he  lets  some  shiftless  agi- 
tator tell  him  who  shall  do  certain  work  and  who  shall  not ;  when 
he  is  compelled  to  use  as  a  gang  boss,  by  reason  of  seniority, 
a  man  he  knows  to  be  incompetent  and  dislojal ;  when  he  is 
compelled  to  not  see  spoiled  work,  misused  tools  or  time-killers? 
If  his  energy,  ability  and  desire  for  increased  responsibility  is  to 
be  circumscribed  by  carelesssness,  disloyalty  and  ingratitude,  is 
he  not  apt  to  degenerate  and  lose  heart?       '  :.-.i:h"      '  '  ;  ii     -  . 

It  is  the  crime  6f  our  industrial  life  that  such  c6ndit1ons  ob- 
tain, and  they  do  obtain  to  a  greater  or  less  extent  in  every  rail- 
way shop  in  this  country,  and  they  are  not  getting  better— on 
the  contrary,  they  are  getting  worse.  The  men  are  dissatisfied, 
they  are  not  prosperous,  they  are  full  of  unrest.  They  are  as- 
sessed unmercifully  to  remedy  some  far-fetched  grievance  of 
which  perhaps  they  have  no  knowledge.  The  wives  and  children 
suffer,  and  they  are  taught  by  the  professional  fixer  of  their 
wrongs  to  strike,  as  the  serpent,  at  the  hand  that  feeds  them. 
The  effect  of  deception,  violence  and  brutality  is  always  a 
boomerang,  but  it  is  deplored  that  the  innocent  must  suffer  while 
the  guilty  are,  for  a  time  at  least,  seemingly  prosperous. 

Not  all  of  the  organizations  are  conducted  in  this  way.  Those 
that  are  not  are  making  real  progress.  They  have  wise  leaders 
who  are  conservative.  They  advise  and  compel  their  members 
to  keep  contracts.  They  go  to  the  very  extreme  before  breaking 
with  their  employers,  and  seldom  does  such  an  event  occur;  con- 
sequently, they  are  respected.  They  do  rot  attempt  to  interfere 
with  the  management  of  the  property,  therefore  they  do  not  be- 
come persona  von  grata  w-ith  their  superiors.  "■•  ' " 

"The  metal  crafts  must  throw  off  this  yoke  of  ignorant  and 
corrupt  leadership.  They  are  intelligent  men.  They  certainly 
can  be  deceived  only  a  part  of  the  time — not  all  of  the  time. 
Let  them  make  an  impartial  and  searching  investigation  of  their 
affairs  and  compare  them  with  other  organizations  working  for 
tlie  same  people.  Select  men  who  are  trustworthy  and  intelli- 
gent to  conduct  their  affairs  on  the  same  lines.  Make  an  effort 
to  uplift  their  organization  to  the  plane  of  intelligent,  reasonable 
and  conservative  employees.  Concede  to  the  managers  an  in- 
terest in  their  affairs,  instead  of  imaginary  hostility.  Give  the 
foreman  credit  for  knowing  his  business.  He  should  be  unre- 
stricted by  lodge  affiliation — he  cannot  serve  two  masters.  Re- 
member that  there  was  only  one  perfect  man,  and  he  was  cruci- 
fied two  thousand  years  ago.  Give  and  take.  Let  the  indolent, 
improvident  and  unskilled  take  their  proper  places  in  the  scale  of 
humanity.  Give  every  man  and  boy  a  helping  hand,  and  a  good 
wish  that  he  may  become  foreman,  master  mechanic,  superin- 
tendent of  machinery  or  manager,  and  help  him  get  there. 

The  employees  should  take  pride  in  the  railway  and  resent  any 
interference  with  its  rights,  and  contend  always  that  it  shall 
have  a  square  deal  and  living  rates.  It  will  then  be  in  a  position 
to  give  a  square  deal  and  good  wages.  We  should  all  work  zeal- 
ously to  bring  about  such  a  condition  of  affairs.-  We  all  know 
what  is  essential  for  the  good  of  the  employees,  the  railway  and 
ourselves.  This  cannot  be  accomplished  with  the  mailed  fist; 
it  must  be  done  by  placing  before  the  men  the  true  facts,  ob- 
taining their  confidence  by  fair,  impartial  treatment,  giving  them 
less  cause  for  grievance  committees.  The  shop  foreman  should 
be  a  walking  delegate  for  the  men  under  him.  •    •.; 

Labor  must  be  taught  how  to  throw  off  the  yoke  of  autocratic 
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ami  arbitrary  leadership.  The  professional  labor  leader  should 
be  relegated  to  the  scrap  heap,  and  only  the  intelligent,  conserva- 
tive and  diplomatic  members  of  the  organizations  elected  to  such 
responsible  positions.  The  tenure  of  office  should  be  dependent 
upon  the  maintenance  of  harmonious  relations  with  the  employer. 
Those  who  are  contentious  antl  arrogant  should  l)e  considered 
unsafe ;  those  who  misrepresent  facts,  deceive  their  membership 
and  practice  dishonorable  methods  should  be  gotten  rid  of  ab- 
sokitely. 

The  organizations  should  confine  themselves  to  controllable 
units.  If  there  are  momentous  questions  involving  the  possible 
loss  of  position  and  the  savings  of  a  lifetime,  the  membersliip — 
and  not  the  irresponsible  officers — should  decide  the  matter. 
;,  There  should  be  calm  debate  and  most  careful  consideration  of 
every  phase  of  the  controversy.  The  voting  power  should  be  se- 
cret and  sacred,  free  from  intimidation  or  official  influence.  There 
should  be  a  free  expression  of  ideas  and  brotherly  consideration 
for  those  of  different  vie\v>.  The  minority  is  quite  frequently 
in  the  right. 

When  a  contract  or  agreement  is  made  il  sliould  be  sacred; 
no  flimsy  pretext  gotten  up  to  serve  a  temporary  purpose  should 
be  permitted  to  break  it.  The  commercial  world  is  foimded 
upon  credit.  He  who  breaks  his  word  is  ostracized.  It  must 
be  so  between  employee  and  employers. 

;  The  general  foremen  have  a  greater  power  to  bring  about  right 
conditions  than  any  other  influence.  They  are  generally  from 
the  ranks.  They  are  in  constant  touch  with  the  managers,  and 
close  to  the  rank  and  file.  Their  knowledge  of  the  right  and  the 
wrong  is  born  of  years  of  experience  and  carries  conviction. 
The  time  is  opportune  to  commence  this  work.  The  men  are 
sick  of  the  mistakes  of  their  leaders;  they  are  tired  of  unsuc- 
cessful strife,  and  ready  to  do  business  on  business  principles. 

Tile  Cleveland  Federation  of  Labor  recently  adopted  resolu- 
tions to  bring  about  more  friendly  relations  with  employers.  La- 
bor will  find  no  great  difficulty  in  reaching  common  ground  and 
harmonious  relations  everywhere,  if  they  are  disposed  to  apply  the 
Golden   Rule  literally  to  their  efforts. 

.MR.     1>E    VOV'S     .\I)1>RKSS. 

-James  F.  De  Voy.  assistant  superintendent  motive  power 
of  the  Chicago,  Milwaukee  &  St.  Paul,  addres^sed  the  association 
at  the  afternoon  session  of  the  first  day.  .\mong  other  things 
he  spoke  of  the  importance  of  such  organizations  as  the  Gen- 
eral Foremen's  Association  in  determining  the  proper  meth- 
ods of  doing  work  and  suggested  that  they  were  far  more 
capable  of  doing  such  things  than  state  and  other  commissions. 
fie  said  that  a  great  deal  of  trouble  had  been  caused  on  his 
road  during  the  past  winter  because  of  hot  boxes  on  locf)- 
motives.  .MI  the  mechanical  officers  were  called  together  and 
the  (|uestion  of  the  projier  method  of  finishing  a  driving  box 
journal  was  discussed.  Some  maintained  that  it  should  be 
done  one  way,  while  others  thought  it  should  be  done  another 
way.  It  is  up  to  the  association  to  determine  which  is 
the  right  way  of  performing  various  shop  operations.  Mr. 
De  \'oy  had  heard  diiferent  organizations  criticised  as  to  the 
amount  of  good  they  had  done,  and  as  to  whether  it  paid  the 
railways  to  send  representatives  to  the  meetings.  It  does  pay ! 
He  said:  "If  you  will  return  iind  toll  your  people  the  way 
that  things  should  be  done,  if  you  will  fairly  instruct  the  men 
that  have  to  do  the  work,  you  will  not  have  any  trouble  with 
the  labor  organizations.  You  ought  to  be  able  to  judge,  if  you 
are  a  general  foreman,  what  time  it  takes  to  line  up  a  set  of 
shoes,  wedges  or  guides  or  anything  of  that  kind;  you  ought 
to  know  whether  a  man  gets  a  fair  wage;  and  if  he  gets  a 
fair  wage  your  province  in  the  matter  is  to  see  that  he  de- 
livers to  your  superiors  value  received  for  just  what  he  gets 
and  not  to  abuse  him  when  he  does  it." 

HOW    FORE.MEN'   CAN    BEST    PROMOTE   EFFICIENCY. 

•  '  W.  G.   Reyer.  general   foreman  locomotive  department,   Xash- 
villc,   Chattanooga   &   St.   Louis,   Nashville,  Tenn.,   read  a  paper 


on   the   above   subject,   of  which   the   following   is   an   abstract ; 

.\  shop  with  only  twc  pits  should  be  handled  by  one  fori- 
nian.  who  should  have  charge  of  both  the  machine  and  th: 
erecting  shops.  In  a  shop  of  this  size  the  gang  bosses  who  ha\c 
charge  of  the  copper  shop,  paint  shop,  tank  shop,  air  brake  d(  - 
partment,  and  toolroom  should  be  expected  to  work.  In  a  she  i 
with  10  pits  there  should  be  a  foreman  of  the  machine  shop  anj 
a  foreman  of  the  erecting  shop  and  two  gang  bosses;  also  a  fore- 
man boiler  maker,  blacksmith  foreman,  air  brake  foreman,  ca  - 
penter  foreman,  paint  foreman,  copper  shop  foreman  and  tru(  < 
builder  foreman.  In  this  size  shop  foremen  should  not  be  expec  - 
ed  to  work,  but  to  follow  up  the  work  and  also  the  men  close!'. 
In  a  shop  with  15  pits  there  should  be  a  general  foreman  anl 
an  assistant,  with  demonstrators  in  the  machine  shop.  Also 
one  gang  boss  to  every  i\\e  pits  in  the  erecting  shop,  and  one 
gang  boss  for  all  pits  to  look  after  the  steam  pipes,  dry  pipe-, 
cab  work,  pops,  whistles,  and  hand  railing;  the  other  depart- 
ments should  have  the  same  supervision  as  a  10-pit  shop,  ex- 
cept for  the  boiler  shop,  and  the  foreman  of  that  shop  should 
have  an  assistant.  In  a  shop  with  20  pits,  or  over,  there  should 
be  a  shop  superintendent  and  a  general  foreman  over  the  erect- 
ing shop,  machine  shop  and  other  departments. 

The  general  foreman  or  shop  superintendent  should  show 
ll'.e  men  that  his  word  and  his  way  of  doing  things  mark  him  as 
a  man  of  firm  character  and  good  judgment,  one  who  says  what 
he  means  and  means  what  he  sajs.  This  kind  of  a  man  is  bound 
to  be  respected.  \\  hen  you  gain  ilie  ontidence  and  respect  of 
your  men  they  will  put  forth  their  best  efforts.  An  organization 
is  not  up  to  a  good  standard  if  the  head  of  any  department 
cannot  be  spared  away  for  a  reasonable  length  of  time,  and 
the  department  keep  up  its  work  the  same  as  if  he  was  present. 
Every  position  of  any  importance  should  have  a  man  who  at  a 
moment's  notice  will  be  able  to  fill  it,  if  it  is  vacated. 

Men  should  be  paid  according  to  their  individual  merits 
Some  men  are  naturally  quick,  both  to  grasp  an  idea  and  to 
do  the  work,  and  will  push  the  work  with  energy.  Others  will 
work  all  day  and  accomplish  very  little.  Some  men  can  do 
only  one  class  of  work,  others  are  all  around  mechanics.  My 
plan  is  to  advance  a  man  as  he  progresses  and  broadens.  I 
believe  in  paying  the  best  established  wages  to  the  hustler  and 
thinker.  We  have  made  it  a  practice  to  hire  handy  men,  whose 
general  appearance  and  manner  of  speech  show  they  are  cap- 
able of  learning.  I  tell  them  what  I  will  start  them  at  and  also 
that  it  is  "up  to  you  to  make  good,  and  get  your  wages  raised." 
The  workmen  and  the  company  both  gain  by  the  step  rate  of 
pay.  The  workman  gains  because  he  knows  he  has  to  accom- 
l)lish  something  and  pushes  at  every  opportunity  to  advance  his 
work.  He  begins  to  study  out  plans  to  shorten  the  operations 
and  thinks  ahead.  He  soon  finds  that  if  he  exercises  his  mind 
a   little  he  will  accomplish  more  with  less  labor.  •.' •■ 

Plan  of  Organization. —  [Mr.  Reyer's  intention  in  going  so 
thoroughly  into  the  details  of  the  work  at  the  Nashville  shop- 
was  not  because  he  considers  it  an  ideal  plan  for  other  shop- 
to  follow  in  detail,  but  rather  to  show  the  extent  to  which  thi 
specialization  of  work  may  be  carried  with  good  results.  Thi 
conditions  at  Nashville  arc  peculiar  and  the  details  of  the  plai 
of  organization  are  made  to  suit  them,  and  would  not  be  ap 
plicable  to  the  same  extent  elsewhere.  What  he  intended  t' 
force  home  was  the  importance  of  the  general  principle  of  highl; 
specialized  work  which  will  give  good  results  in  any  shop,  al 
though  the  details  will  have  to  be  worked  out  to  suit  th 
local  conditions. — Editor.]  We  have  a  general  foreman  and  ai 
assistant,  four  gang  bosses,  a  machine  shop  foreman  and  an  as 
sistant,  tool  room  foreman,  boiler  shop  foreman  and  an  as 
sistant,  two  inspectors,  and  foremen  of  the  following  depart 
ments :  Copper  shop,  blacksmith  shop,  engine  painters,  engin 
carpenters,  truck  builders,  airbrake  and  air  switch  foremen 
In  the  engine  house  we  have  a  foreman  and  an  assistant,  alS' 
a  night  foreman.     It  has  been  the  practice  of  the  road  to  ad 
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v;i!ice  its  men  and  it  gives  good  results,  for  they  will  strive  to 
si.iw  their  ability  to  hold  more  important  positions.       ■■--;•. 

A  man  in  charge  should  be  firm  and  positive,  not  too  familiar 
with  his  men,  and  yet  let  them  know  that  he  is  approachable  at 
a;iy  time  if  the  circumstances  call  for  his  time  and  attention.  Let 
ti  c  men  know  that  your  time  is  taken  up  by  company  matters, 
aiid  that  only  when  the  case  cannot  be  handled  by  your  assistant 
will  you  interfere.  If  it  can  be  handled  by  a  gang  boss  or  a 
f  reman,  refer  it  to  them  for  adjustment.  If  you  want  to  have 
tiie  best  condition  and  smoothest  running  shop  let  everything 
C'lme  up  through  its  proper  channel,  and  if  you  find  any  man 
taking  advantage  of  you  discharge  him. 

We  keep  a  record  of  each  man's  time  and  the  engine  or  job 
(in  which  he  works,  and  can  at  a  moment's  notice  estimate 
what  any  part  of  a  locomotive  is  costing.  We  do  all  work  by 
either  shop  or  job  numbers,  and  find  that  it  works  satisfactorily. 
All  stock  work  is  done  by  shop  numbers.  The  department 
that  originates  the  work  stamps  a  ticket  with  a  lot  number, 
describing  what  is  to  be  manufactured ;  all  sub-requisitions 
bear  the  same  number  and  are  sent  to  any  department  that 
may  be  required  to  furnish  material  or  labor  to  complete  the 
work.  Each  department  records  the  weight,  kind  of  material, 
and  hours  it  took  to  do  the  work.  When  the  work  is  completed 
the  tickets  are  placed  on  file  and  collected  by  messenger  and 
delivered  to  the  superintendent's  office.  We  have  regular 
reports  made  out  by  the  traveling  engineer  containing  advance 
information  relative  to  repairs  necessary  to  engines  to  be 
shopped  at  a  future  date.  When  engines  come  from  branch 
lines  we  ask  f(jr  a  report  and  send  nut  copies  of  it  to  the  differ- 
ent foremen. 

Our  method  of  testing  steam  pipes,  nozzles,  nigger  heads, 
steam  chests,  joints  and  front  and  back  cylinder  heads  is  to 
till  the  boiler  and  apply  hydraulic  pressure  at  110  lbs.  This 
will  show  whether  the  work  is  properly  done.  We  use  1/16-in. 
wire-woven  asbestos  under  the  nozzles  with  excellent  results. 
This  does  away  with  spotting  down  these  parts  and  saves  labor. 

After  the  locomotives  are  overhauled  they  are  tried  out  by  a 
special  engineer,  who  also  makes  an  inspection  of  the  engine 
and  reports  in  writing  any  defects  he  finds.  When  these  are 
repaired  it  is  sent  out  on  the  road,  and  the  engineer  runs  it 
until  he  can  report  it  O.  K.  for  service.  Whatever  work  he  re- 
ports is  handled  by  the  erecting  shop.  It  is  then  turned  over  to 
the  roundhouse,  after  which  all  repairs  are  made  at  tliat  place. 
In  the  roundhouse  are  two  day  inspectors  and  one  night  in- 
spector. The  day  inspector's  work  is  divided  as  follows :  One 
man  inspects  the  tank  trucks,  drawbars,  wedges,  spring  rigging 
and  has  charge  of  the  men  who  do  this  work.  The  other  in- 
spector looks  after  the  inspection  of  rods,  guides,  crossheads,  link 
motion,  framed,  and  all  braces,  liinders,  shoes  and  wedges  and 
reports  any  defects  to  the  engine  house  foreman.  We  also  have 
special  men  to  look  after  and  make  repairs  to  the  netting, 
front-end  rigging  and  ash  pans.  Another  special  man  examines 
all  axles,  crank  pins,  piston  rods  and  side  and  main  rods;  be- 
sides this  he  has  charge  of  re-turring  all  driving  >vhcels,  en- 
gine truck  wheels,  tank  truck  wheels,  and  coach  wheels. 

We  try,  as  nearly  as  we  can,  to  run  our  passenger  and  freight 
engines  100,000  miles.  The  switch  engines  we  try  to  run  from 
40,000  to  60.000  miles.  The  superintendent's  office  gets  reports 
from  the  traveling  engineer  as  to  the  general  condition  of  en- 
gines. Where  the  general  foreman  can  get  a  report  on  any  en- 
gine that  is  to  be  shopped  and  has  a  'arge  enough  force  and  ma- 
chines for  stock  work,  this  information  is  of  great  service  and 
should  naturally  shorten  the  time  the  engine  is  in  the  erecting 
shop.  To  illustrate :  Suppose  any  engine  needs  a  new  firebox, 
cylinders,  cab,  driving  boxes,  shoes  and  wedges,  tires,  crank  pins, 
rod  brasses,  or  tank  frames.  If  this  information  is  in  the  gen- 
eral foreman's  hands  30  days  before  the  engine  is  sent  to  him 
he  could  advise  the  different  departments  that  a  certain  engine 
would  be  shopped  in  30  days  and  would  require  certain  repairs. 


and  to  see  that  the  parts  required  were  ready  for  the  engine. 

The  work  in  the  erecting  and  the  machine  shop  should  be 
specialized.  If  this  is  done  the  output  will  be  increased  from 
25  to  30  per  cent,  over  the  shop  that  does  not  specialize.  .Again, 
a  part  of  the  erecting  shop  should  be  reserved  for  repairing  and 
assembling  the  work.  In  our  shopsS^fe  have  twelve  working  pits 
and  always  try  to  reserve  sufficient  floor  space  and  handle  the 
work  as  follows : 

Handling  spring  and  brake  rigging  requires  about  8  ft.  x  15  ft. 
This  work  is  done  by  one  hanoy  man  and  a  helper.  They  in- 
spect all  parts  and  send  such  as  need  repairs  first  to  the  black- 
smith shop.  The  smith  work  when  finished  is  returned,  laid 
off,  and  drilled  and  when  the  engine  is  ready  these  men  apply 
the  brake  rigging.  The\-  also  look  after  and  keep  up  stock  for 
shipment  on  the  road. 

Handling  •  steam  pipes,  dry  pipes  and  exhaust  pipes  requires 
about  8  ft.  X  25  ft.  This  work  is  handled  by  three  handy  men  and 
three  helpers.  They  remove  all  pipes  and  the  crane  then  trans- 
fers them  to  the  part  of  the  shop  reserved  for  this  work.  Here 
they  are  inspected  and  ground.  If  any  new  pipes  are  required 
it  is  reported  to  the  gang  foreman,  who  orders  them  from  the 
foundry,  stating  just  when  they  are  wanted. 

Rocker  arms,  rocker  boxes,  tumbling  shafts  and  boxes  re- 
quire about  6  ft,  x  12  ft.  This  work  is  looked  after  by  a 
handy  man,  who  examines  all  parts  and  sends  them  to  the  dif- 
ferent departments  for  repairs.  After  the  parts  are  repaired, 
he  gets  them  ready  for  application,  but  he  does  not  apply  any 
work.  We  use  a  brass  bushing  in  our  rocker  boxes.  This  is 
cast  in  halves,  sweat  together,  then  turned  and  bored  to  lit  the 
box  and  arm.  We  apply  two  set  screws  to  hold  it  in  position. 
This  brass  has  a  collar  on  the  end  to  take  up  lost  motion. 

Steam  chests,  valves,  valve  rings,  valve  strips,  and  vale  yokes 
require  about  6  ft.  x  8  ft.  This  work  is  looked  after  by  one 
machinist  and  one  apprentice.  Together  they  face  the  valves,  ap- 
ply the  steam  chests  and  see  that  the  necessary  repair  parts  are 
kept  in  stock. 

Pistons,  crossheads,  and  cylinder  rings  require  abfiut  8  ft.  X 
15  ft.  This  is  looked  aft«-  by  one  machinist  and  one  handy 
man.  They  examine  all  crosshead  guides,  piston  heads,  and 
piston  rods  for  cracks.  The  work  is  sent  to  the  machine  shop 
with  the  working  instructions.  Thej'  also  lay  off  key  ways  for 
new  piston  rods  and  fit  the  keys ;  if  new  piston  heads  are  re- 
(|uired  they  see  that  they  are  properly  prepared.  They  also 
get  all  the  cylinder  rings  and  cut  them. 

Quadrant  and  reverse  lever  work  requires  about  4  ft.  x  12 
ft..  It  is  handled  by  a  machinist  who  remove^,  overhauls,  and 
applies  these  parts. 

The  shoes  and  wedges  are  looked  after  by  one  machinist  and 
one  apprentice.  They  examine  all  shoes  and  wedges  and  fit  up 
new  ones,  or  true  up  the  old  ones  when  they  are  used  over. 
They  also  .square  the  engine  and  lay  out  the  work.  We  have 
one  machinist  who  files  pedestal  jaws  and  looks  after  the 
binder  and  binder  bolts.  -Vr-- :  ''■'^■■'•■\        '!.  •  ':  -^  ■  -      '    ■  - 

The  cab  fittings  and  pops  require  about  4  ft.  x  6  ft.  space. 
This  work  is  handled  by  one  machinist  and  one  apprentice. 
They  remove  these  parts  and  send  them  to  the  brass  lathe 
to  be  overhauled;  when  the  engine  is  ready  they  reapply  them. 
They  also  see  that  gage  cocks  are  in  good  condition,  that  the 
steam  gage  and  connections  are  Q.  K.,  set  the  pops,  and  see 
that  all  steam  leaks  are  stopped.       •X-  ,  .     ;■' 

We  have  one  machinist  and  (me  apprentice  on  lining  guides. 
They  examine  the  guides,  and,  if  worn,  send  them  to  the  guide 
grinder  to  be  ground,  and  apply  back  cylinder  heads  or  lay 
off  new  ones  when  required.  They  have  no  floor  space  re- 
served for  this  work. 

We  have  handy  men  for  drilling  and  cutting  holes  in  boilers. 
Also  two  machinists  and  two  apprentices  to  apply  links,  eccen- 
trics, eccentric  straps  and  set  the  valves.  They  examine  all 
eccentrics   and   straps;   if  new   eccentrics   are   required   they    re- 
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move  the  old  ones  and  send  the  new  ones  (which  they  keep  in 
stock)  to  the  machine  shop.         I 

The  link  work  is  overhauled  on  the  machine  shop  side, 
and  requires  about  6  ft.  x  15  ft.  It  is  done  by  one  machinist 
and  one  apprentice.  After  the  links  are  removed  from  the 
engine  they  are  sent  to  the  link  bench,  where  a  machinist  ex- 
amines them  for  cracks  and  overhauls  them.  We  use  brass 
bushings  and  have  a  special  reamer  to  ream  out  holes  after  the 
bushings  are  applied.  We  grind  all  pins  after  they  are  case 
hardened.     l>y  this  method  we  get  an  accurate  fit. 

Our  rod  work  is  handled  on  the  machine  shop  side,  and  re- 
quires about  /-12  ft.  X  15  ft.  This  work  is  handled  by  two 
machinists  and  one  apprentice  and  three  colored  helpers. 
They  do  up  all  the  rod  work. 

The  driving  bo.x  work  is  handled  on  the  machine  shop  side 
and  requires  about  6  ft.  x  8  ft.  It  is  looked  after  by  one  ma- 
chinist who  examines  and  applies  all  brasses,  gets  the  lateral 
for  the  boxes,   and  applies  all  brasses   for  stuck  boxes. 

In  the  machine  shop  are  special  machines  to  do  the  following 
work :  One  lathe  handles  all  piston  rods.  The  operator  ex- 
amines old  rods  for  cracks.  One  lathe  takes  care  of  all  piston 
and  valve  stem  glands,  makes  all  new  work  that  is  required, 
and  grinds  all  glands.  Tins  lathe  also  takes  care  of  spark 
caps.  Another  man  at  a  lathe  turns  all  valve  stem  and  piston 
rod  packing  and  bores  out  to  suit  the  engines.  He  keeps  a  book 
record  of  the  size  of  all  the  valve  stems  and  piston  rods,  so  that 
the  proper  packing  can  be  sent  to  any  point  if  the  engine  number 
is  given.  This  takes  about  one-half  of  his  time  and  he  is  as- 
signed other  work  to  fill  out  the  time.  One  lathe  takes  care 
of  the  air  pump  work  and  pops.  We  have  two  lathes  to  handle 
crosshead  pins,  knuckle  joint  pins,  valve  yokes,  and  solid  rod 
bushings.  Two  lathes  do  all  the  link  work.  Three  lathes  are 
used  for  brass  parts.  We  manufacture  all  injector  repair  parts 
and  repair  parts  for  pops,  all  gage  cocks,  cylinder  cocks,  checks 
and  throttles.  One  boring  mill,  and  sometimes  two  are  used  on 
driving  boxes  and  rocker  box^.  One  planer  is  used  on  new 
driving  bo.xes,  and  at  times  the  operator  has  a  chance  to  do 
other  work.  There  is  one  planer  for  valves  and  valve  strips ; 
one  shaper  for  rods  and  rod  brasses ;  one  draw-cut  shaper  fits 
all  driving  brasses  and  does  other  work,  as  well ;  guide  grinders 
are  provided  for  grinding  all  guides,  and  a  miller  for  milling  all 
shoes,  wedges,  and  crosshead  gibs. 

We  have  a  delivery  gang  of  colored  helpers.  They  handle 
material  from  the  erecting  shop  to  any  department  and  return 
it  when  it  is  ready.  We  also  have  a  special  repair  gang  that 
looks  after  all  machinery  and  the  manufacture  of  all  shop  ap- 
pliances. Our  special  men  have  the  necessary  tools  issued  to 
them  by  the  company,  a  careful  check  being  kept  on  them  so 
that  they  cannot  be  stolen.  We  issue  to  each  man  ten  checks. 
This  allows  him  to  draw  this  number  of  to(jls  fr«im  the  tool- 
room. All  checks  are  numbered  and  each  man's  name  is  regis- 
tered in  a  book  with  the  number  of  his  check.  All  tools  must 
be  in  the  toolroom  at  the  end  of  each  day's  work.  If  neces- 
sary to  keep  them  out,  they  must  have  the  approval  of  the 
gang  boss.  If  tools  are  not  returned  in  a  reasonable  time,  the 
toolroom  foreman  sends  the  check  with  the  name  of  the  tool 
to  the  general  foreman. 

Before  we  made  specialists  of  our  men  we  had  a  messenger 
and  telephone  service,  but  the  present  plan  is  to  equip  each 
man  with  the  tools  and  wrenches  suitable  for  the  job  assigned 
to  him.  and  tliis  cuts  down  the  number  of  trips  to  the  tool- 
room. If  he  needs  anything  froni  the  toolroom,  he  sends  a 
helper  for  it.    ■'p-..:-.- iv  ^       ■''-'.:'•••:'..'..•  ''  ^.■. 

■•  Discussion.— In  studying  Mr.  Reyer's  paper  it  must  be  kept 
in  mind  that  the  Xashville  shops  are  non-union,  that  colored 
helpers  are  available,  that  the  shop  is  not  exceptionally  large, 
that  the  men  are  paid  on  a  day-rate  basis,  and  last,  but  not 
least,  that  it  is  very  much  overcrowded  and  that  it  would  be 
desirable  to  assign   much  more  space  to  the  various  classes  of 


work.  The  purpose  of  the  paper  was  not  to  recommend  tlu 
practices  as  ideal  for  conditions  as  generally  met  with,  but  t  > 
show  the  value  of  highly  specialized  work.  A  number  of  ques 
tions  were  asked  and  some  criticisms  were  made,  which  woul  ; 
not  have  occurred  but  for  a  misunderstanding  on  the  part  c- 
the  members  as  to  the  purpose  of  the  paper.  These  will  b 
passed   over  in   reporting   the  discussion. 

C.   L.   Dickert    (Cen.   of   Ga.)    Suggested   that   the   amount   ( 
supervision  for  a  shop  with  a  gi^en  number  of  pits  would  dt. 
pend  on  the  output  per   pit  per  (month.     In   other  words  tW' 
shops  of   10  pits  each   migljl— 4rflFer  so  greatly  as  to  output  pc 
month    that    one    would /require    very    much    more    supervisioi: 
than  another.     He  alsqi  said :     'The  question  of  handy  men  i- 
one    that    depends    on^Mocal    conditions.      We    are    not    allowei' 
handy  men  except  on  drill  press  work  and  bolt  cutters.     I  think 
Mr.  Keyer  has  too  many  gang  foremen  for  the  number  of  pits 
We   have  22   working   pits   and   only   two   gang   foremen.     Tht 
assistant  general  foreman  has  jurisdiction  over  the  boiler  shop, 
machine   shop,   blacksmith   shop  and   copper   shop,   and   we  get 
along  very  nicely."  ';■-•;'■■ 

L.  .\.  North  (111.  Cen.)  did  not  believe  m  making  a  working 
gang  foreman  out  of  any  gang  foreman.  If  he  takes  care  of 
his  men  he  has  all  he  can  do  without  working,  although  he 
should  not  be  afraid  to  help  the  job  along.  If  a  man  supervises 
his  men  and  looks  after  the  material,  he  has  about  all  he  can 
do.  Mr.  Reyer  replied  that  in  the  very  small  shop  he  thought 
the  gang  foremen  should  work  part  of  the  time. 

W.  Smith  (C.  &  N.  W.)  : — Mr.  Reyer  does  not  speak  of  the 
method  of  stripping  engines.  One  of  the  most  important  things 
that  a  general  foreman  has  to  contend  with  is  the  arranging 
of  the  material  that  is  stripped  from  the  engines  in  order  that 
it  will  not  be  lost  or  overlooked.  It  puts  the  shop  to  great  ex- 
])ense  if  things  are  not  where  they  can  be  found  when  needed. 
His  method  of  tool  checks  is  good,  but  I  think  there  are  other 
methods  that  are  as  satisfactory.  A  rotary  rack  in  the  tool 
room  with  the  different  checks  and  numbers  kept  on  it  is  a 
good  scheme,  because  there  are  times  when  the  men  will  take 
the  checks  home  with  them  and  forget  to  bring  them  back. 
With  the  rotary  rack  in  the  tool  room,  the  man  in  charge  can 
look  after  the  checks.  It  works  very  successfully  in  some  shops. 
The  method  of  specializing  work,  and  having  special  tools  for 
the  special  gangs,  is  good,  and  all  shops  should  follow  this 
method.  The  men  should  be  provided  with  suitable  shelves 
or  drawers  in  which  to  keep  the  special  tools.  The  general 
foreman  should  always  be  willing  to  have  special  tools  made, 
for  they  will   promote  etficiency  to  a  great  extent  in  any  shop. 

William  Hall  (C.  &  N.  W.)  : — The  gang  boss  has  enough  to 
do  without  working  himself.  I  agree  with  Mr.  Reyer  that 
there  should  be  ample  supervision.  Ample  supervision,  but  not 
too  much  of  it.  I  also  agree  with  him  that  an  organization  is 
not  up  to  the  standard  when  .the  head  man  cannot  be  spared  to 
attend  a  convention.  It  shows  poor  organization  when  the 
head  of  it,  or  the  man  next  to  it,  cannot  be  spared  for  a  reason- 
able length  of  time. 

W.  Smith :— How  does  Mr.  Reyer  manage  to  take  care  of  de- 
linquent gangs?  One  gang  is  apt  to  get  behind  another,  and 
thus  effect  the  output  of  the  shop. 

W.  Reyer : — Replying  to  the  criticism  about  the  number  of 
gang  bosses,  we  use  more  than  might  be  justifiable  at  other 
places  because  of  the  special  labor  conditions  at  Nashville.  We 
do  not  have  a  regular  shop  schedule  for  turning  out  engines, 
but  accomplish  the  same  purpose  by  going  over  matters  thor- 
oughly at  our  weekly  meetings.  W'e  have  not  enough  floor 
space.  Our  shop  should  be  twice  as  large  as  it  is  to  handle 
the  work  as  well  as  I  should  like  to.  At  one  time  we  were 
cramped  and  crowded  and  got  far  behind  with  our  output;  we 
closed  three  of  the  working  pits  and  used  the  floor  space  to 
assemble  the  work  with  marked  improvement.  We  have  no 
store  house.     Mr.   Smith   spoke  about  making  provision  for  the 
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i,  ings  that  got  behind  with  their  work.  We  have  a  gang  that 
!  oks  after  dead  engines  in  the  enginehouse.  This  gang  I  can 
1  love  or  transfer  to  any  department  which  needs  help.    :..;.- 

President  Pickard :— It  has  been  brought  out  very-  plainly 
t'lat  there  are  a  lot  of  conditions  in  the  different  locahties  that 
i.ill  enable  one  shop  to  do  the  work  more  economically  than 
,  lother  shop  in  another  portion  of  the  country.  Different 
;  lembers  of  the  mechanical  department  have  been  called  before 
ommissions  that  do  not  know  anything  about  shop  practices. 
They  act  as  judges  for  us,  and  the  comparisons  are  not  fair, 
from  the  fact  that  the  classilication  of  one  road's  engines  may 
l)e  different  from  another  road. 

It  was  suggested  that  the  Canadian  Pacific  had  made  con- 
siderable progress  in  getting  a  fair  basis  of  comparison  of  one 
>hop  with  another,  and  the  executive  committee  was  asked  to 
see  if  it  could  have  some  one  from  that  road  at  the  convention 
next  year  to  tell  about  it.  i-;;.  "•^.  .  ^-'T    "';"V;-^ -'■■•;..-;•'' T 

i       '  ""  ADV.\NCE    INFORMATION    ABOUT    ENGINES    TO    BE    SHOPPED.       ■  ; 

C.  L.  Dickert,  assistant  master  mechanic,  Central  of  Georgia, 
Macon,  Ga.,  read  a  paper  on  the  above  subject,  of  which  the  fol- 
lowing is  an  abstract : 

It  is  absolutely  necessary  that  the  erecting,  machine,  and 
boiler  shop  foremen  should  know  as  far  in  advance  as  possible 
when  a  certain  class  engine  is  to  be  shopped,  in  order  to  make 
the  repairs  promptly.  The  foremen  should  also  know  whether 
it  is  in  need  of  new  cylinders,  frames,  tires,  firebox,  flues,  or 
any  heavy  repairs  that  are  not  generally  given  an  engine  shopped 
for  general  repairs.  It  will  not  only  facilitate  the  handling  of 
such  repairs,  but  will  enable  them  to  carry  a  mininium  of  mate- 
rial in  stock.    '.'i'^-'V'- ■  ■':  .■'yvA.V->^^'.:....-' y-'~   i  >;'l->'j?.k' ij^^^^ 

We  have  a  method  that  enables  me  to  know  the  condition  of 
all  power  at  all  times.  A  form  is  worked  up  each  month, 
showing  the  condition  of  each  engine;  when  it  is  expected 
to  be  shopped ;  the  class  of  repairs  it  is  to  receive ;  the  con- 
dition and  life  of  the  firebox,  boiler,  and  flues;  the  condition 
of  frames,  cylinders,ypachinery,  cistern,  and  tank  trucks;  tire 
wear  and  thickness,  and  the  general  condition  of  the  engine 
— whether  good,  fair,  or  bad.  In  going  over  this  form  each 
month  with  the  master  mechanic,  we  select  the  engines  that 
are  to  be  shopped  within  thirty  days.  These  are  submitted  to 
the  superintendent  of  motive  power  for  approval.  This  is  a 
great  help  to  the  shop  foremen  in  making  preparations  to  handle 
engines  when  they  are  shopped.  If  the  foreman  has  no  knowl- 
edge that  a  certain  class  engine  is  to  be  shopped  until  it  is 
run  in  the  shop  on  the  stripping  pit,  how  is  he  to  know,  until 
an  inspection  is  made,  whether  or  not  he  will  have  to  arrange 
for  new  cylinders,  frames,  or  any  part  that  requires  renewing. 
After  this  inspection  (which  takes  time)  he  has  to  hustle  to 
get  in  his  order  to  the  different  departments ;  then  he  may  find 
there  are  no  cylinders  on  hand.  If  he  had  known  thirty  days 
before  that  they  would  be  needed,  he  would  have  looked  over 
his  stock  and  made  sure  that  he  either  had  the  material  on 
hand  or  that  it  had  been  ordered.  In  going  over  this  form  each 
month,  I  know  exactlj'  what  engines  will  need  new  tires  when 
shopped ;  I  look  over  the  stock  and  see  what  I  have  on  hand 
and  order  new  ones  accordingly. 

Discussion: — A  lengthy  discussion  followed  the  reading  of 
this  report,  the  more  important  points  brought  out  being  as 
follows:  :;.';'>'  v'—''  ;''v.\"''-' .^r'"''^'---,'' ••''•    '^ ''■'■■•'■  ^  ■■:■ 

G.  H.  Logan  (C.  &  N.  W.)  : — We  make  out  a  shop  list  from 
the  condition  of  power  report,  showing  all  engines  that  will 
need   shopping   within  ?0  days.  .    ."  '•  -•.;•.:.'• 

L.  A.  North  (111.  Cen.)  : — I  think  the  method  mentioned  in 
the  first  paragraph  is  good  for  small  shops.  With  a  25  pit 
shop  we  find  it  necessary  to  carry  plentj'  of  stock  on  hand,  such 
as  cylinders,  tires  and  other  material  which  is  likely  to  be 
needed.  Once  a  month  I  make  it  a  point  to  talk  over  with 
the    general    foreman    of    the    engine    house    what    engines    are 


likely  to  be  shopped,  and  as  a  general  rule  there  are  from 
seven  to  ten  dead  engines,  of  which  we  have  had  advance  no- 
tice, gi\  ing  us  ample  time  to  get  the  material  that  may  be  re- 
quired for  them. 

W.  F.  Fowler  (Xor.  Pac.)  : — We  make  out  a  report  about 
30  days  before  an  engine  goes  to  the  shop ;  it  shows  everything 
that  is  necessary  to  be  overhauled. 

T.  J.  Mullen  (L.  E.  &  W.)  : — We  have  what  we  call  a  power 
meeting  every  few  months.  A  report  is  drawn  up  which  shows 
when  each  engine  on  each  division  should  be  shopped,  and  the 
class  of  repairs  that  each  engine  should  receive. 

H.  G.  Dimmitt  (C.  M.  &  St.  P.)  : — We  have  a  system  a  great 
deal  like  the  ones  that  have  lieen  outlined.  The  monthly  form 
shows  the  condition  of  all  parts  of  the  engine ;  from  that  we 
can  tell  about  when  each  engine  will  need  to  be  shopped  and 
what  material  will  be  necessary.  But  one  of  the  disadvantages 
of  our  report  is  the  inaccuracy 'on  the  part  of  the  enginehouse 
foremen  who  supply  the  information.  For  instance,  they  may 
think  that  certain  cylinders  will  need  renewing,  when  the  shop 
inspection  will  show  that  such  is  not  the  case;  we  can  not  work 
up  material  on  these  reports  on  that  account.  We  have  orders 
to  get  together  with  the  general  enginehouse  foremen  each  month 
and  all  conditions  of  the  engines  are  discussed,  and  the  master 
mechanic  decides  which  ones  are  to  go  to  the  shop;  it  is  up  to 
the  general  foreman  to  line  up  the  material  for  them. 

Question: — What  in  your  opinion  would  be  an  ideal  way  of 
handling  the  advance  report?  ;^."1'-'-  r.T' -."r '   •;"      .    . "  ■. 

Answer: — I  think  it  should  be  handled  from  the  master  me-  • 
chanic's  office,  all  of  the  general  enginehouse  foremen  to  report 
to  him.  He  should  go  over  their  reports  carefully  and  also  add 
any  information  that  he  may  receive  from  his  assistants,  and 
possibly  consult  w  ith  the  general  foreman  as  to  what  he  could 
handle  in  the  shop.  In  that  way  he  can  tell  how  many  engines 
it  will  be  possible  to  put  through  the  shop,  and  what  classes  of 
repairs  can  be  handled  to  the  best  advantage.  ....;■. 

G.  H.  Logan  : — We  have  what  we  call  an  X  and  O  sheet.  It 
is  a  large  sheet  and  all  jiarts  of  the  locomotive  are  listed  on  it. ' 
They  are  filled  in  by  the  division  master  mechanics  when  en- 
gines are  sent  to  headquarters  for  repairs,  or  by  the  enginehouse 
foreman  wjien  they  are  sent  to  division  headquarters.  In  hsting 
the  engines  on  the  power  report  the  master  mechanic  states 
when  each  engine  will  need  repairs  and  then  furnishes  the  X 
and  O  sheet.  Any  part  that  needs  new  material  is  marked  X; 
where  repairs  solely  are  needed  it  is  marked  O.  In  this  way 
we  get  a  good  idea  of  what  work  will  have  to  be  done  in  the 
shop.  The  X  and  O  sheet  includes  all  parts  of  the  boiler,  engine 
and  tender. 

W.  Smith : — If  the  advance  information  is  not  correct  a  -re- 
port of  this  kind  is  of  no  value.  In  some  places  the  way  the 
advance  information  is  prepared  is  a  sort  of  a  joke;  it  is  done 
by  the  enginehouse  clerk  or  the  master  mechanic's  clerk,  or  some 
one  who  has  not  a  proper  understanding  of  the  condition  of  the 
power.      .:',',  •:,•.•;"  .;;>'^-   ;i:';-''-"v;.:.V..c  -■''■<* 

L.  A.  North: — The  X  and  O  sheet  appeals  to  me,  if  for  no  j 
other  reason  than  that  it  checks  the  work  and  we  can  see  where 
the  money  is  spent.  If  the  work  done  was  checked  against  the 
X  and  O  sheet  which  was  sent  in  and  the  man  who  made  it  out 
was  notified  of  the  differences,  I  think  there  would  be  more 
correct  information  sent  in  from  the  outside  points. 

C.  B.  Hitch  .(C.  &  O.)  :— I  think  the  card  system  is  a  very 
good  one.  We  have  such  a  system,  and  no  report  is  made  on  an 
engine  unless  something  unusual  appears.  If  an  engine  in  the  . 
enginehouse  develops  a  cracked  cylinder,  and  the  enginehouse 
foreman  thinks  it  will  need  a  new  one,  it  is  reported  to  the  gen- 
eral foreman's  office  and  noted  on  the  proper  card  for  reference. 
The  boilermaker  foreman  tests  the  boiler  and  if  he  thinks  it 
needs  flue  sheets  or  sides,  he  immediately  reports  it.  If  the  en- 
gine leaves  the  division  and  goes  to  another  division,  the  card 
is  mailed  to  the  master  mechanic  of  the  other  division.     \\  hen 
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an  engine  is  shopped,  we  immediately  know  whether  there  are 

■  to  be  any  unusual  repairs. 

G.  H.  Logan : — On  our  road  the  advance  mformation  as  to  the 

condition   of  the  engines   is   furnished  by  the   road   foreman  of 

K,  engines.     It  is  one  of  his  duties  to  ride  all  engines,  and  when 

^    an  engine  is  found  needing  repairs  to  immediately  make  a  report 

to  the  master  mechanic  of  the  nature  of  sucli  repairs.     On  the 

•  North  Western  we  get  more  of  our  information  from  the  road 
'   foremen  of  engines  than  from  any  other  source. 

R.  B.  Van  Wormer   (Atlantic  Coast   Line)  : — The   Waycross, 
,  Ga.,  shop  makes  all  the  heavy  repairs  to  locomotives  over  sev- 
eral   divisions   and   outlying   points.      The   method   used   of   se- 
curing advance   information   is   the   result   of   extensive   experi- 
-.  ments.    When  an  engine  is  still  in  service,  and  immediately  after 
it  is  authorized  to  be  shopped  for  general  repairs,  a  report  giv- 
;    ing  the  details  of  all  necessary  repairs  is  received  from  the  mas- 
ter mechanic  in  charge  of  the  division  on  which  the  engine  oper- 

■  ales.    This  includes  a  similar  statement  from  the  enginehouse  or 
.  general  foreman  directly  in  charge  of  the  engine,  and  frequently 

one  from  the  engineer.  This  report  when  received  at  the  gen- 
eral repair  shop  is  used  as  the  basis  for  another  report  or  bul- 

.  letin  which  may  also  include  a  notice  of  the  standardization  of 
any  part,  an  examination  of  a  device  which  has  been  applied  for 
test  purposes,  etc.     Copies  are  distributed  to  all  foremen,  who 

:,'  thus  know  the  nature  of  the  repairs  required  before  the  engine 

;  is  received  and  can  prepare  parts  to  replace  those  removed. 
The  advantages  are  greater  than  was  anticipated.    In  addition  to 

;  facilitating  rapid  repairs  it  familiarizes  all  concerned  with  the 
individual   characteristics   of   each   engine,   the   service    resulting 

?   from  the  previous  repairs  which  were  made,  and  it  also  has  a 

•  tendency  to  make  more  thorough  inspections  at  outlying  points, 

*  both  before  and  after  shopping  the  engine.     The  outlying  points 
'     feel  that  the  general  repairs  to  be  given  the  engine  will  be  based 

more  or  less  on  their  inspection  and  upon  the  return  of  the  re- 

'■'■■■  paired  locomotive  will  examine  and  criticise  it  accordingly.    The 

back  shop  in  turn  may  find  some  defect  which  was  not  discovered 

and   reported,   and   at   the   same   time   it   has   the   advantage   of 

knowing   of   defects   of   invisible   or   inaccessible   parts,   such   as 

leaky  dry  pipes,  cracked  mud  rings,  etc.,  without  having  to  test 

;.  for  them.     It  also  realizes  its  workmanship  is  subjected  to  close 

;■   inspection  by  the  outlying  points.     Frequently  these  reports  show 

.:  parts  which  were  placed  in  good  conditions  shortly  before  the 

•  engine  was  shopped,  and  therefore  need  no  attention.  As  the 
reports  are  kept  on  file  it  also  enables  the  different  departments 
to  follow  their  work  and  see  its  condition  when  the  engine  is 

Vnext  shopped.  '<'"-;;";.•.:"">> 

C.   L.   Dickert : — We  have   a   foreman's  meeting  once  a   week 
when  we  line  up  the  material,  consider  the  engines  to  be  shopped 
.   and  look  over  the  stock  and  see  that  we  have  enough  material 
:':  on  hand.     If  not,  we  order  it.     The  boiler  shop  foremen  keeps  a 
■•  personal  record  of  all  fireboxes  and  boilers,  and  keeps  in  touch 
.•!;  with  their  condition  on  all  engines  on  the  division.     We  have 
.    an  X  and  O  sheet  that  is  furnished  by  the  division  master  me- 
chanic 30  days  in  advance  of  the  engine.     In  reply  to  a  question 
-as  to  the  accuracy  of  the  advance  information,  Mr.  Dickert  said: 
;  "There  are  a  few  cases  of  work  reported  that  it  is  not  really 
V  necessary  to  do,  and  in  other  cases  you  will  find  work  that  is  not 
:.  reported." 

G.  H.  Logan : — I  move  that  it  be  the  unanimous  recommenda- 
tion of  this  convention  that  advance  information  of  30  or  60 
,    days  is  an  absolute  necessity  for  the  making  of  proper  repairs 
'!  to  engines  on  arrival  in  shops.     The  motion  was  carried. 

SHOP    SUPERVISION. 

A  paper  on  this  subject  was  presented  by  W.  W.  Scott,  shop 
superintendent,  Pere  Marquette,  Saginaw,  Mich.,  of  which  the 
following  is  an  abstract: 

It  is  safe  to  maintain  that  results  gained  in  shops  where  the 
output  is  up  to  the  maximum  must  be  accomplished  through 
perfect  organization  of  the   forces  and   frequent  interchange  of 


information  bearing  upon  subjects  that  will  best  serve  the  pur- 
pose of  enlightening  each  unit  of  the  organization  as  to  how  the 
work  is  progressing.  The  engines  to  be  shopped  should  be 
listed  thirty  or  sixty  days  in  advance  of  shopping.  The  neces- 
sary material  can  be  arranged  for,  thereby  making  rush  requi- 
sitions on  the  store  department  unnecessary.  It  keeps  the  de- 
partment foreman  keyed  up  to  the  highest  point,  so  that  his 
department  will  not  have  to  explain  a  delay.  It  also  gives  the 
store  department  sufficient  time  to  order  and  receive  material. 
As  soon  as  the  engines  arrive  over  the  shop  pit  they  should 
be  stripped  and  all  parts  cleaned  and  taken  promptly  to  the 
department  where  they  are  to  be  repaired.  We  consider  under 
our  conditions  that  50  per  cent,  of  the  shop  engines  should  be 
stripped  with  all  wheels  out,  and  50  per  cent,  should  be  wheeled 
with  the  material  being  applied.  By  maintaining  this  ratio  the 
machine  side,  boiler  shop,  blacksmith  shop,  and  other  shops 
will  have  the  work  evenly  balanced. 

All  work  should  be  specialized.  But  in  order  that  the  me- 
chanics may  be  kept  interested  in  the  work  and  that  they  be 
not  allowed  to  get  into  a  rut,  I  advocate  a  change  of  work- 
men from  one  job  to  another  every  six  months.  In  this  way 
you  will  soon  have  a  shop  full  of  high-grade  men,  who  can  be 
used  in  any  emergency. 

It  is  a  wise  plan  to  allow  your  foreman  to  visit  different 
shops  with  a  view  of  noting  how  the  other  fellow  is  doing  the 
work.  I  care  not  how  small  the  shop  may  be.  you  will  always 
find  something  which  makes  your  visit  worth  while.  It  is  also 
a  good  plan  for  the  general  foreman  to  put  the  work  directly  up 
to  department  foremen  and  not  try  to  carry  the  full  burden  on 
his  own  shoulders.  Make  each  foreman  personally  responsible 
for  the  efficiency  of  his  department. 

The  general  foreman  must  insist  on  absolute  loyalty  from 
his  subordinates  if  he  expects  to  maintain  his  organization,  and 
he  must  be  loyal  and  fair.  The  general  foreman  who  allows 
a  feeling  of  distrust  of  his  judgment,  or  who  wilfully  mis- 
represents facts  in  order  to  increase  his  shop  output  will  soon 
find  that  it  may  work  once,  "but  never  again." 

Local  conditions  greatly  determine  the  possibilities  of  shop 
efficiency.  Your  shop  output  may  be  at  the  mercy  of  a  store- 
keeper who  is  not  of  a  progressive  and  agreeable  nature,  and 
who  takes  particular  delight  in  withholding  information  relative 
to  material  that  you  ought  to  know  about.  It  stifles  the  am- 
bition of  any  general  foreman  to  be  misled  on  a  material  propo- 
sition, and  leads  to  a  rapid  dechne  of  efficiency  m  shop  man- 
agement. t/7 

Labor  conditions  also  have  a  direct  influeijce  for  good  or. 
evil  results.  The  lack  of  intelligent  interpretation  of  work 
agreements  with  the  attendant  petty  annoyances  and  discord 
engendered  by  reason  of  misguided  leadership  is  known  to 
have  caused  a  falling  off  in  shop  output  of  fully  10  per  cent. 

It  has  always  been  a  sound  doctrine  that  when  two  broad- 
minded  persons  cannot  fully  agree  on  a  declaration  of  prin- 
ciples, a  fair  and  full  discussion  will  have  a  tendency  to  eradi- 
cate any  and  all  fractional  issues,  and  establish  a  middle  ground 
broad  enough  for  both  to  stand  upon  without  crowding.  The 
reverse  condition  exists  when  one  or  the  other  is  narrow.  The 
general  foreman  must  be  broad  enough  at  least  to  point  out  and 
carry  the  issue  with  his  superior  officer  or  with  those  who  may  be 
under  his  supervision.  The  broadening  process  can  be  accom- 
plished by  many  methods,  but  the  most  successful,  in  my  opin- 
ion, is  through  the  process  of  study.  Be  a  student  of  human 
nature  and  apply  the  knowledge  gleaned  from  that  source, 
with  the  information  offered  you  in  our  mechanical  publi- 
cations, and  you  will  be  surprised  to  know  what  a  high  de- 
gree of  efficiency  you  will  attain  in  shop  supervision. 

Discussion: — A  lengthy  discussion  followed  the  reading  of  Mr. 
Scott's  paper.  A  number  of  members  outlined  the  form  of  or- 
ganization at  the  shops  with  which  they  were  connected,  giving 
some  idea  of  their  size  and  capacity.     Reference  was   made  in 
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ore  case  to  a  shop  demonstrator  and  that  part  of  the  discussion 
wliich  is  reproduced  relates  largely  to  the  possibilities  of  such 
demonstrators. 

L.  A.  North  (111.  Cen.)  : — We  have  recently  installed  machine 
shop  demonstrators  and  it  is  a  paying  proposition.  I  am  only 
sorry  we  did  not  go  into  it  sooner.  The  foreman  found  that 
his  time  was  so  taken  up  with  other  matters  that  he  had  little 
time  to  look  after  details  and  facilities  for  increasing  the  output, 
and  this  has  been  turned  over  to  the  shop  demonstrators. 

T.  J.  Mullen  (L.  E.  &  W.)  :— I  believe,  as  Mr.  North  says,  thst 
a  demonstrator  is  a  paying  proposition.  It  takes  the  detail  off 
of  the  other  foremen  and  the  demonstrator  can  instruct  the  men 
as  to  just  how  the  work  is  to  be  done. 

C.  L.  Dickert  (Cen.  of  Ga.)  : — I  do  not  agree  with  Mr.  Scott 
on  changing  the'm^  about  every  six  months.  If  a  man  is  not 
familiar  with  the  class  of  work  that  he  is  put  on  it  takes  him 
from  four  to  six  months  to/ get  thoroughly  on  to  it,  and  why 
cliange  him  after  he  gets  a^pcoistomed  to  it? 

R.  B.  Van  Wormer  (A.  C.  L.)  : — Our  theory  is,  as  far  as  pos- 
sible, to  cover  each  job  by  a  man  who  can  be  responsible  at  all 
times  for  each  operation.  In  case  anything  occurs  that  is  not 
as  we  should  like  it,  we  know  just  where  to  look  for  the  re- 
sponsible party. 

E.  F.  Fay  (111.  Cen.)  : — I  find,  in  getting  more  closely  in  touch 
with  the  problem  of  shop  supervision  throughout  the  country, 
that  it  is  not  the  general  practice,  as  I  thought  it  to  be,  to  manu- 
facture the  various  items  of  locomotive  equipment  used  at  the 
smaller  outlying  points  at  the  general  shop.  Some  roads  make 
this  a  practice.  It  seems  to  me  that  it  would  be  economy  to 
manufacture  the  various  items  at  the  one  central  point.  From  past 
experience  it  seems  to  me  that  a  shop  demonstrator  nowadays  is 
almost  a  necessity,  not  only  to  relieve  the  burden  that  is  imposed 
upon  the  machine  shop  foreman,  but  also  to  obtain  from  each 
individual  a  maximum  output  for  a  maximum  effort.  It  requires 
a  diplomat  to  be  a  good  shop  demonstrator — a  man  who  can  ap- 
proach another  man  from  any  angle  and  get  him  to  put  forth 
his  best  efforts.  I  believe  that  the  shop  demonstrator  has  come 
to  stay  in  the  larger  shops.  I  believe  in  supervision — lots  of 
supervision.  Of  course,  it  can  be  carried  to  extremes  the  same 
as  anything  else,  but  ordinarily  there  is  a  tendency  toward  too 
little  supervision. 

J.  S.  Sheafe  (111.  Cen.)  : — Referring  to  Mr.  Scott's  suggestion 
as  to  a  change  of  work  every  si.x  months.  It  is  impossible  to  get 
the  best  efficiency  out  of  any  organization  unless  you  have  the 
interest  of  the  men.  If  they  are  given  a  chance  to  work  on  the 
various  jobs  in  the  shop  they  will  appreciate  it  and  will  be  stim- 
ulated to  greater  efforts.  Referring  to  the  tool  room — at  Burn- 
side,  we  have  our  tool  steel  kept  in  the  storehouse,  a  long  dis- 
tance from  the  tool  room ;  a  half  hour  is  consumed  by  the  ma- 
chinists in  getting  the  stock  and  returning  the  unused  portion.  I 
believe  that  a  supply  of  tool  steel  shouldJtJe  kept  in  the  tool  room 
and  under  the  direct  supervision  of  the  foreman.  I  have  also 
noticed  many  good  tools  ruined  by  improper  treating  in  the 
blacksmith  shop.  It  seems  unfair  to  take  a  piece  of  work  that 
the  tool  room  is  proud  of  to  the  blacksmith  and  have  him  treat  it. 
I  think  this  should  be  done  under  the  jurisdiction  of  the  tool 
foreman,  as  he  is  more  familiar  with  the  uses  to  which  the  tool 
will  be  put.  ■  ■:y 

W.  T.  Gale  (C.  &  N.  W.)  :— The  duty  of  the  demonstrator  of 
the  Chicago  &  North  Western  shops  in  Chicago  is  to  assist  any 
and  every  foreman  in  every  department,  in  any  manner,  shape  or 
form  that  he  possibly  can  to  expedite  the  work.  It  is  his  duty 
to  look  out  for  all  the  weak  points.  The  foreman  in  a  shop 
where  they  are  rushing  work  as  we  try  to  rush  it  and  get  re- 
sults, applies  himself  to  the  immediate  necessities  of  his  po- 
sition, and  in  the  hurry  and  bustle  necessary  at  times  may  over- 
look essential  details.  The  demonstrator  is  supposed  to  be  look- 
ing for  these  and  to  strengthen  shop  organization.  He  has  com- 
plete supervision  over  the  work  of  the  machines,  as  well  as  the 
manner  in  which  the  men  perform  the  work  in  the  various  de- 


partments. He  is  supposed  to  be  a  practical  machinist,  a  man 
who  has  gone  through  the  shop,  and  who  has  held  the  position  of 
foreman  of  one  or  all  of  the  departments.  He  must  be  somewhat 
of  a  diplomat  and  must  approach  the  men  in  different  ways  and 
make  suggestions  pertaining  to  the  results  they  are  trying  to 
achieve.  It  is  his  duty  to  show  them  the  manner  in  which  they 
can  get  better  results.  At  the  North  Western  shops  he  has 
supervision  over  the  apprentice  schedule  and  has  the  direct  wel- 
fare of  the  apprentices  at  heart.  He  is  sent  out  from  time  to 
time  to  visit  other  shops  and  pick  up  ideas  and  present  them  to 
the  management.  He  is  supposed  to  note  the  condition  of  vari- 
ous machines  and  to  make  suggestions  pertaining  to  machinery 
that  has  not  the  proper  capacity  or  has  become  obsolete.  He 
makes  suggestions  from  time  to  time  as  to  the  handling  of  the 
men,  placing  and  grouping  of  the  machinery,  etc. 

G.  H.  Logan : — Mr.  Gale  was  my  successor  as  demonstrator. 
I  think  primarily  the  demonstrator  was  installed  to  get  from 
each  machine  and  each  man  a  maximum  output.  My  first  duty 
was  among  the  men  on  the  machine  side.  I  was  to  stay  by  the 
men  and  bring  the  output  up  to  the  capacity  of  the  machine,  as 
well  to  break  in  new  men  on  the  machines. 

W.  Smith  (C.  &  N.  W.)  : — The  Santa  Fe  has  inspectors  who 
relieve  the  gang  foremen  and  erecting  foremen  from  following 
up  any  work.  They  see  that  it  is  properly  put  up  and  that  the 
engines  are  right  before  they  are  fired  up  to  make  their  trial 
trip.  It  seems  to  me  it  is  a  good  thing  to  check  up  all  power 
work  before  it  has  a  chance  to  go  out  on  the  road  and  fail. 

W.  W.  Scott: — I  would  like  to  ask  Mr.  North  how  he  uses 
two  or  three  different  demonstrators? 

L.  A.  North : — It  was  something  entirely  new  to  us  when  they 
were  installed  six  months  ago,  and  we  went  at  it  rather  grad- 
ually. The  demonstrators  report  to  the  foremen  they  are  work- 
ing under  and  are  subject  to  their  orders.  The  results  we  got 
when  we  put  a  demonstrator  in  the  bolt  gang  were  surprising.. 
We  had  a  fairly  capable  man  in  charge,  but  in  looking  over  the 
situation  we  found  that  it  was  about  as  weak  a  place  as  we  had 
in  the  shop  on  account  of  having  apprentice  boys  in  it,  and  the 
foreman  was  often  absent  checking  off  the  work  on  the  pit  side ; 
in  five  days  we  could  notice  such  a  decided  improvement  that 
we  decided  to  put  on  as  many  demonstrators  in  the  shop  as  we 
would  be  allowed  to.  We  have  three  demonstrators  on  the  ma- 
chine side,  and  one  on  the  erecting  side  who  is  now  looking  after 
the  safety  appliances  on  locomotives  to  see  that  they  comply  with 
the  law.  On  the  machine  side  one  is  working  in  the  rod  gang  and 
on  the  new  milling  machines  we  have  installed  there.  One  is 
working  in  another  gang. and  the  third  one  is  a  general  demon- 
strator going  around  wherever  the  machine  side  foreman  sees  fit 
to  place  him. 

H.  G.  Dimmitt  (C.  M.  &  St.  P.)  :— I  visited  one  of  the  smaller 
shops  of  the  Soo,  and  the  foreman  of  the  wheel  shop  told  me 
that  they  had  had  a  shop  demonstrator  in  the  shop  for  about  a 
year,  whose  work  had  been  to  cut  down  the  cost  on  all  the  dif- 
ferent operations.  The  wheels,  for  instance,  as  they  were  pulled 
off,  instead  of  being  handled  by  hand  are  simply  rolled  on  to  a 
hoist  that  automatically  lifts  the  wheel  and  sends  it  outside. 
Everything  moves  forward  without  any  confusion,  and  a  system 
of  trolleys  and  devices  cuts  the  cost  very  low  and  enables  a  few 
men  to  do  a  great  deal  of  work.  They  assign  the  demonstrator 
to  some  particular  operation  and  let  him  work  at  it  until  he  gets 
it  working  as  efficiently  as  is  possible. 

The  following  resolution  relating  to  shop  demonstration  was 
passed  at  the  closing  season  of  the  convention.  Resolved,  that 
we,  the  International  Railway  General  Foremen's  Association,  in 
convention  assembled  July  26,  1912,  after  due  consideration  and 
discussion,  do  favor  the  adoption  of  a  shop  demonstrator  in  all 
locomotive  repair  shops  consisting  of  fifteen  or  more  engine  pits. 

ROUNDHOUSE     EFFICIENCY. 

William  Hall,  general  machine  shop  foreman.  Chicago  & 
North  Western,  Escanaba,  Mich.,  read  a  paper  on  this  subject 
of .  which  the .  following  is  an  abstract : 
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The  eyes  of  the  railway  world  are  centered  on  the  problem  of 

:..  reducing   the   time    locomotives   are   out   of   service    from   vari- 

.    ous   causes,   or   in   other   words,   time   elapsing   between    the   ar- 

''■     rival  of  locomotives  at  terminals,  and  the  time  they  are  ready 

V,    for   service   again.     At   large   terminals,   but   more   especially   at 

-     points  where  the  power  is  limited,  much  depends  on  the  quick 

.    despatching    of    locomotives.      This    quick    despatching   calls    for 

.    the  hearty  and  responsive  co-operation  and  concerted  action  of 

.    all  parties  concerned — including  roundhouse  foreman,  road  fore- 

•  man  of  engines,  engineers,  hostlers,  and  heads  of  other  depart- 
:•     ments. 

The  roundhouse  foreman  should  be  closeh'  identified  with  the 

.'    transportation  department,  so  as  to  get  all  the  information  he 

can  as  to  the  time  of  departure  of  the  power,    lie  should  be 

•  capable  of  looking  and  planning  ahead,  watching  the  company's 
'.■    business  as  he  would  his  own,  and  should  have  the  support  of 

•:    his  superiors,  a  good  organization,  a  sufficient  amount  of  help, 
and  last,  but  not  least,  a  good  supply  of  facilities  to  enable  him 
!    to   cope  with  the  situation   under  all  conditions,  without  which 
;.    all  his  own  efforts,  far  sightedness  and  energy   will  not  count 
;    for  much;  but  on  the  other  hanci,  if  the  man  at  the  helm  has  all 
', ,   these  facilities  at  his  conmiand,  but  docs  not  use  good  judgment, 
:':   is  not  quick  in  thought  and  action,  he  is  a  failure  and  docs  not 
. '.  make  for  efficiency.  •  i^;..:'  ^;-V;  V  '        ;;     ;    .■■  :  '  •;..  ;^ '•^  - 

The  road  foreman  of  engines  can  help  quite  materially  in  bring- 
ing the  efficiency  of  the  roundhouse  to  a  high  standard  by  edu- 
cating the  engineers  and  firemen  under  his  supervision  in  mak- 
ing out  their  reports  accurately,  leaving  the  fires  in  good  condi- 
■.    tion,  etc. 
V,       It  is  essential  to  the  maintenance  of  the  efficiency  of  the  round- 

•  house  that  it  be  a  clean,  light  and  comfortable  place  for  the 
.-;  men  to  work  in ;  efficiency  is  dependent  on  a  man's  willingness 
^"  as  well  as  his  ability,  and  v.illingness  is  infiuenced  by  his  sur- 
.  ■    roundings.     I  have  seen  roundhouses  so  dark,  so  poorly  heated 

and   ventilated,  that  the  men  could   not  do  efficient  work,  and 
but  for  their  loyalty  to  the  company  would  not  have  remained 
V  at  tiieir  posts.      Such    conditions    as    these    handicap    the    most 
^efficient  of  men.  ;   ■■•.•'.■  -V;;'!;.;';  ;•;">„,    ^  .•'>.'■••■■;'    -'.^  ■;'  - 

Engines  should  also  be  kept  clean,  for  many  a  failure  from 
.  fractured  frames,  fractured  rods,  loose  eccentrics,  etc..  would 
■   have  been  avoided  had  these  defects  not  been  covered  up  with 

•  •  dirt  and  grease ;  and  right  here  I  wish  to  say  that  we  can  learn 
':  not  a  little  from  our  friends  in  Europe.  Their  engine  houses  are 
.  kept  clean,  light  and  airy,  and  their  locomotives  are  kept  clean, 
..  and  the  railway  companies  consider  it  money  well  spent.  Defects 
'}■  can  be  more  readily  seen,  men  will  do  more  work,  and  it  has 
■-,'  a  good  moral  effect  on  the  meii  in  general.    The  cleanliness  of 

•  the  power  also  acts  as  a  good  advertisement,  as  the  public  takes 
'■':  a  delight  in  looking  at  and  commenting  <m  a  good  clean-looking 
•^    locomotive. 

The  efficiency  of  the  roundhouse  is  not  l)ased  entirely  on  the 

"quick   despatching   of   locomotives,   l)ut   also   m    the   number   of 

-,  miles  each  locomotive  will  make  without  a  failure  being  recorded 

against   it,  and  the  best  method  of  promoting  this  kind  of  ef- 

,  ■  ficiency  is  to  do  good  work  in  the  roundhouse. 

Every  engine  house  should  have  its  own  equipment  of  modern 

;;  tools,    entirely   separate    and    distinct    from   the   back    shop — the 

•two  should  be  segregated.    In  fact,  it  would  be  far  better  if  they 

•  vere    far    removed    from    each    other,    as    then    the    roundhouse 
'would   not   be   depending   upon   the  back   shop   for   support.     If 

.   any  branch  of  railway  service  needs  and  should  have  good  tools 
it  i««  the   roundhouse.    Engine  houses  at  division   points   should 
"-;  have  an  engine  lathe,  a  small  lathe  for  brass  work,  a  drill  press, 
'.•  a  small  planer  and  an  emery  wheel,  and  such  other  tools  as  will 
',  tend  to  facilitate  the  work,  the  number  and  size  to  be  governed 
by  the  size  of  the  house ;  also  a  sufficient  number  of  men  to  in- 
;    sure  prompt  service.   To  promote  roundhouse  efficiency  consider- 
able attention   should  be  paid  to   shop  kinks — taking  advantage 
' '.:.  of  every  device  that  will  facilitate  operations  and  decrease  the 
•cost,  such  as  air  hoists,  small  portable  cranes,  benches,  etc. 


The  next  essential  thing  in  the  promotion  of  efficiency  is  a 
good  organization,  without  which  it  is  useless  to  look  for  ef- 
ficiency. The  work,  as  far  as  practicable,  should  be  specialized, 
as  more  will  be  accomplished  by  this  method.  The  men  become 
more  proficient  along  their  ditiftrent  lines  and  will  use  their 
ingenuity  in  devising  little  devices  and  kinks  to  help  themselves 
along.  If  thought  advisable  the  men  could  be  changed  arounci 
at  intervals,  which  might  stimulate  their  interest  in  the  work. 
Another  aid  to  roundhouse  efficiency  is  a  hot-water  plant  for 
washing  out  purposes  and  refilling  boilers  after  washing  out, 
thus  avoiding  undue  strains  and  stresses ;  much  time  is  also 
saved,  especially  in  cases  of  emergency.  One  or  more  good 
drop  pits  at  suitable  places  in  the  house  should  be  a  part  of  the 
equipment  for  removing  engine  truck  wheels,  tender  wheels,  and, 
if  necessary,  driving  wheels. 

The  coal  chutes,  water  tanks  and  sand  towers  should  be  in 
close  proximity  to  each  other,  and  should  be  so  arranged  that  in 
the  despatching  of  engines  there  will  be  no  reverse  movements. 
It  is  essential  to  roundhouse  efficiency  that  a  sufficient  number 
of  hostlers  be  on  hand,  so  thai  immediately  an  engine  arrives 
it  can  be  handled  without  delay  and  delivered  to  the  house, 
when  the  foreman  having  his  work  slips  arranged  can  line  up 
his  men  and  get  an  early  start  on  the  needed  repairs,  and  by 
keeping  in  constant  touch  with  the  transportation  departinent 
can  advise  them  when  they  can  reasonably  expect  certain  power ; 
they  in  turn  can  reciprocate  by  furnishing  the  roundhouse  fore- 
man advance  information  relative  to  breakdowns,  etc.,  thus 
giving  him  an  opportunity  to  make  the  necessary  preparations. 
The  inspectors  should  be  alert  and  on  the  job  at  once,  losing  no 
time  in  making  their  inspections  before  anyone  else  has  had 
a  chance  to  do  anything,  as  fractures  will  be  more  readily  found. 

A  fair  supply  of  staple  articles  should  be  kept  in  stock  so  that 
no  delays  may  ensue  while  parts  are  sent  for  from  headquarters. 
I  believe  that  a  long  step  in  the  direction  of  efficiency  would  be 
taken  if  all  work  was  inspected  sfter  its  completion,  for  then  the 
careless  man  would  be  detected  and  failures  from  carelessness 
would  be  eliminated. 

■    Discussion, —  This   paper  received  a  most  thorough  discussion, 
the  more  important  parts  of  which  are  reproduced  herewith. 

W.  F.  Fowler  (Xor.  Pac.)  : — As  applied  to  roundhouses  the 
term  efficiency  is  a  broad  one  and  must  be  viewed  from  many 
sides;  tlie  principal  objects  to  be  sought  after  are,  Inaintaining 
power  at  a  reasonable  cost  with  minimum  delays  from  failures 
on  the  road  and  maximum  time  available  for  service  on  the  road. 
Low  costs  represent  efficiency  only  when  accompanied  with  higii 
mileage  per  engine  failure  and  a  high  average  mileage  per  en- 
gine per  month,  and  high  mileage  between  general  repairs.  To 
accomplish  these  results  requires  a  high  degree  of  organization. 
A  modern  locomotive  represents  an  investment  of  from  $15,000 
to  $20,000,  and  its  earning  capacity  is  variously  estimated  at 
from  $25  to  $100  per  day.  If  by  judicious  management  the 
roundhouse  organization  can  keep  the  engines  in  service  twenty- 
nine  days  in  every  thirty,  instead  of  twenty-five,  a  service  has 
l^een  effected  which  will  result  in  handling  the  same  business 
with  less  engines.  In  other  words,  the  earning  capacity  of  each 
engine  has  been  increased  and  this  in  turn  would  justify  a 
slightly  greater  expenditure  to  accomplish   these  results. 

To  accomplish  satisfactory  results  the  first  and  most  essential 
factor  is  a  soimd  and  flexible  organization  and  the  most 
important  thing  in  securing  it  is  proper  and  adequate  supervi- 
sion. The  roundhouse  foreman  should  have  a  staff  of  assistants 
such  as  to  prevent  his  being  over-burdened  by  detail  work.  On 
the  other  hand  too  much  supervision  results  in  loss  on  account 
of  increased  cost  and  the  tendency  of  men  to  overlap  their 
authority  when  their  time  is  not  fully  occupied. 

The  roundhouse  foreman  must  be  supreme  in  his  field  and  to 
him  should  go  all  criticisms  and  suggestions,  he  in  turn  to  issue 
theiTi  to  his  different  assistants,  or  to  the  men  direct,  as  the 
case  may  be.  The  practice  of  master  mechanics  or  higher 
officers   interfering  with   the   roundhouse  foreman's   authority  is 
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an  exceedingly  pernicious  one  and  leads  to  a  weakening  of  the 
fnreman's  authority,  and  sooner  or  later  is  bound  to  create  a 
cirtain  feeling  of  disrespect  of  his  position  which  will  react  on 
t!:c  whole  organization  and  will  result  in  a  divided  responsi- 
bility that  is  one  of  the  worst  enemies  of  a  good  organizalrion. 
The  secret  of  a  perfect  organization  in  a  roundhouse,  as  well 
as  in  any  other  department,  is  to  have  all  branches  of  the  work 
so  covered  that  some  one  man  is  responsible  for  every  different 
job.  When  this  feeling  of  responsibility  has  been  clearly  de- 
fined and  each  man  has  been  made  to  understand  exactly  what 
his  duties  are  the  first  steps  for  a  good  organization  have  been 
hid. 

The  roundhouse  foreman  must  keep  in  close  touch  with  the 
transportation  department  and  be  fully  conversant  with  the  re- 
quirements in  the  way  of  power  and  the  approximate  time  it 
will  be  required  for  service.  It  is  equally  as  important  to  know 
when  each  engine  is  expected  to  arrive  and  to  know  promptly  on 
arrival  the  character  and  amount  of  work  which  will  be  required 
to  place  it  in  proper  condition  to  go  out  again.  The  assistant 
foremen  in  charge  of  the  workmen  must  keep  in  close  touch 
with  the  condition  of  the  power  and  by  frequent  consultations 
with  their  chief  plan  their  work  so  that  proper  repairs  can  be 
made  in  the  most  convenient  manner.  Too  much  time  is  lost  in 
many  places  by  failure  to  plan  ahead.  An  engine  which  requires 
some  heavy  machine  work  should  be  placed  as  near  the  shop  as 
possible,  while  an  engine  which  possibly  requires  only  a  visit 
from  the  wipers  and  inspectors  can  better  be  placed  in  the 
stalls  farthest  from  the  working  center. 

Our  modern  boiler-washing  plants  have  shown  what  close 
attention  to  details  can  produce  in  the  waj'  of  efficiencj-,  and  they 
are  a  further  daily  evidence  of  the  truth  that  a  saving  properly 
effected  in  one  department  usually  results  in  a  saving  in  others 
closely  allied  to  it,  for  we  have  found  that  with  reduced  cost  of 
doing  the  work  has  also  come  increased  time  the  engines  are 
available  for  work,  increased  life  of  stayl)olts  and  flues  and  a 
great  reduction  in  the  possibilities  for  failures  from  boiler 
troubles.       >•:,•.■■■•;.. -T- ■.-.■,■..•  ■•■■"•••■■■  ■,■■:.    ■:.''    '•,•.'"-,■■>•  ^-- ■..■•''■■_■  .\ 

Under  the  head  of  specialization  should  come  not  only  special- 
ization in  assignment  of  work  to  various  men,  but  also  speciali- 
zation in  the  methods  and  manner  of  doing  various  jobs.  Proper 
incentives  should  be  offered  to  each  and  every  one  to  make  sug- 
gestions in  the  line  of  improvements,  and  not  only  should  all 
such  suggestions  receive  due  consideration  but  also  full  credit 
should  be  given  to  the  originator  of  the  idea  or  suggestion.  Too 
much  cannot  be  said  about  this  important  factor  in  building  up 
a  strong  organization  and  getting  the  very  best  results.  The 
gang  boss,  assistant  foreman,  general  foreman,  or  master 
mechanic,  who  is  not  broad  enough  to  give  his  men  credit  for 
any  idea  or  suggestion  made  by  them  cannot  hope  or  expect  to 
long  hold  the  respect  of  his  men.  As  a  rule  the  facilities  and 
tools  available  at  an  ordinary  terminal  are  not  always  the  best 
and  if  an  organization  can  be  developed  where  each  man  is 
planning  and  scheming  to  overcome  inherent  weaknesses  in  equip- 
ment or  facilities  by  simple  effective  means  a  vast  stride  in  the 
direction   of  higher  efficiency   will   result. 

The  salaries  paid  foremen  and  assistant  foremen  should  be 
enough  greater  than  those  of  their  subordinates  to  make  the 
position  one  to  be  sought  after  and  enable  the  road  to  secure 
the  highest  grade  of  service.  You  cannot  expect  to  get  the 
best  possible  results  from  a  roundhouse  foreman  when  some  of 
the  skilled  workmen,  who  only  put  in  nine  hours  regular  serv- 
ice each  day  with  practically  no  responsibility,  get  nearly  as 
much,  if  not  more,  pay  than  he  does.  If  the  foreman  is  not 
worth  more  money  as  an  organizer  and  supervisor  of  work, 
then  he  should  be  changed  and  a  competent  man  put  in  his  place. 

Another  important  matter  bearing  on  roundhouse  efficiency  is 
the  facilities  provided  for  the  personal  comfort  of  the  men. 
Proper  methods  of  ventilation,  sewage  system,  heating  and 
lighting  are  of  the   utmost  importance.     It  is  hard  even   when 


paying  extra  liigh  salaries  to  secure  and  keep  good  men  when 
working  conditions  are  unpleasant.  Neatness  is  absolutely 
necessary  and  the  man  who  will  not  be  neat  and  clean,  orderly 
and  careful  as  regards  his  surroundings  will  not  exercise  these 
same  qualities  to  any  marked  degree  in  his  work. 

W.  W.  Scott  (Pere  Marquette)  : — .As  soon  as  the  engines  are 
brought  in  the  inspector  goes  over  them  and  makes  out  a  re- 
port, which  is  coupled  with  the  report  of  the  enginemen.  The 
clerk  copies  it  and  places  it  on  a  clip  which  is  located  on  a  post 
at  each  pit.  When  the  work  is  completed  it  is  signed  by  the 
workman  who  does  it  and  the  report  is  turned  in  and  kept  on 
file  for  thirty  days.  In  case  of  an  accident  we  can  refer  to  our 
files  and  see  just  what  the  condition  of  the  engine  was  when  it 
arrived  at  the  terminal.  It  also  checks  up  engine  failures.  We 
have  also  installed  a  large  board,  known  as  the  O.  K.  board, 
and  when  an  engine  arrives  it  is  the  duty  of  the  hostler  to  place 
its  number,  the  time  of  arrival  and  the  pit  number  on  the  board. 
There  are  spaces  opposite  the  engine  numjiers  for  each  class  of 
work  and  as  the  work  is  completed  an  O.  K.  mark  is  placed  in 
the  proper  place.  If  the  roundhouse  foreman  wants  to  know  the 
status  of  any  particular  engine  he  simply  refers  to  the  board 
which  shows  it  at  a  glance.  We  make  it  a  practice  in  case  any 
defect  is  found  in  the  work  that  might  lead  to  an  engine  fail- 
ure, to  allow  the  inspector  a  little  bonus  of  an  hour's  time,  or 
something  of  that  kind,  which  is  usually  left  to  the  discretion 
of  the   roundhouse   foreman. 

E.  F.  Fay  (111.  Cent.)  : — A  roundhouse  organization  of  the 
utiuost  flexibility,  reporting  to  one  head  is  absolutely  essential. 
A  matter  not  touched  on  in  the  report,  but  which  should  receive 
consideration,  is  the  delays  between  the  time  an  engine  arrives 
at  the  terminal  and  the  time  it  is  housed.  At  the  places  where 
I  have  worked,  almost  without  exception  the  principal  delays 
have  l)cen  between  the  storage  track  and  the  engine  house.  A 
first-class  roundhouse  foreman,  and  a  sufficient  number  of  as- 
sistants reporting  directly  to  him  to  cover  all  the  branches  of 
the  work,  is  a  requisite.  I  believe  there  should  be  one  foreman 
who  should  exercise  jurisdiction  over  the  coal  chutes,  cinder 
pit  and  the  watering  and  sanding  of  the  engines  and  to  also  have 
charge  of  the  hostlers.  ;;    -^ :'.  ;:V,iA-:    v  •^■':''  r  "..■'«   I -o"''- 

We  find  particularly  in  the  western  country  that  there  is  ordi- 
narily insufficient  roundhouse  supervision  to  carry  on  the  work 
as  it  should  be  carried  on.  A  good  organization  for  a  large 
roundhouse  handling  from  75  to  80  engines  is  a  foreman,  an 
assistant  foreman  in  charge  of  running  repairs,  and  an  assistant 
in  charge  of  the  dead  work.  The  work  in  the  roundh<Juse 
should  be  specialized,  and  that  on  passenger  engines  may  be  done 
very  advantageously  by  one  or  two,  or  possibly  more,  machinists 
being  assigned  directly  to   it,  and  being  held  responsible   for  it. 

There  is  one  thing  I  have  never  seen  satisfactorily  worked 
out.  We  all  have  traveling  engineers  who  are  supposed  to  ride 
a  certain  number  of  engines  daily  and  make  reports  as  to  their 
condition ;  we  depend  on  them  more  than  we  do  the  regular 
enginemen  to  keep  us  in  touch  with  locomotive  conditions. 
The  engineers  make  out  their  work  reports,  frequently  omitiing 
some  of  the  essentials  that  should  be  taken  care  of.  but  the  trav- 
eling engineer's  report  invariably  covers  these  matters.  If  we 
have  not  time  to  take  care  of  all  the  work  reported  by  the  trav*  ■ 
eling  engineer  on  his  incoming  trip,  it  is  arranged  so  that  the 
work  will  be  taken  care  of  the  next  time  the  engine  comes  in 
and  in  such  cases  it  may  be  forgotten  until  we  have  a  failure 
on  the  road.  That  is  one  of  the  things  that  I  have  never  seen 
successfully  worked  out,  although  I  understand  they  have  a 
very  good  system  on  the  Lake  Shore. 

In  most  roundhouses  we  have  what  is  known  as  a  daily 
transfer  between  the  day  roundhouse  foreman  and  the  night 
man,  and  vice  versa.  The  master  mechanic  or  the  general  fore- 
man, or  whoever  may  be  in  charge  at  that  point,  should  be  con- 
versant with  the  details  of  these  transfers,  and  a  copy  of  this 
turn-over  should  be  sent  to  him  dailv.     This  could  l)e  arranged 
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by  having  the  roundhouse  foreman  use  a  locse  sheet  with  a  car- 
bon on  the  page  of  the  transfer  book,  sending  the  original  to  the 
master  mechanic  and  leaving  the  carbon  copy  on  the  book  for 
the  use  of  the  on-coming  foreman.  This  transfer  should  cover 
anything  unusual  which  may  have  occurred  and  also  any  failures 
of  which  tile  foreman  might  be  cognizant.  Enginemen  should 
be  instructed  to  detail  any  unusual  delays  that  they  have  en- 
countered on  the  road,  due  either  to  engine  or  cars,  though  not 
considered  engine  failures ;  this  will  keep  the  roundhouse  fore- 
man posted  as  to  operating  conditions.  This  roundhouse  turn- 
over should  be  in  the  nature  of  a  log  book  and  all  of  the 
extraordinary  happenings  should  appear  and  should  be  made  a 
matter  of  permanent  record.      ;=•'    .'-•..   .   v  :\''        ■':■'..•.'. 

Coaling  engines  with  a  coaling  crane  has  been  adversely 
criticised.  There  are  places  where  coaling  cranes  have  been 
used  advantageously,  and  one  of  the  largest  railway  systems  in 
this  country  uses  it  exclusively  for  coaling  engines,  and  coal 
is  being  handled  at  a  cost  of  2]/>  cents  per  ton.  There  are  very 
few  mechanical  devices  that  are  handling  coal  at  less  than  2 
cents  a  ton,  and  considering  the  amount  of  money  invested, 
they  are  not  making  any  showing  over  the  crane  at  that  figure. 
The  following  plan  is  used  on  the  Southern  Pacific:  .\  trestle 
is  provided  that  will  hold  ten  or  twelve,  or  as  many  cars  as 
are  considered  necessary.  The  coal  is  dumped  from  cars  on 
this  trestle.  A  section  man  in  one  hour  and  30  minutes  will 
dump  16  cars.  The  coaling  crane  is  on  the  trestle  and  coals 
engines  directly  from  the  receiving  dock  below;  it  also  loads 
cars  for  other  places,  cleans  the  cinder  pit  which  is  parallel  and 
adjacent  to  the  coaling  dock,  and  fills  the  night  coal  bunkers, 
which  are  arranged  on  one  side  with  a  sufficient  capacity  for 
night  requirements.  The  crane  operator  is  paid  $100  a  month, 
and  he  has  a  helper  at  about  $65.  One  hour  a  day  of  the  sec- 
tion man's  time  is  charged  to  dumping  the  cars.  There  is  sel- 
dom a  delay  for  coal  because  of  a  crane  being  out  of  commis- 
sion, as  ordinarily  a  second  crane  is  provided.  The  engine 
makes  one  stop  for  coaling,  sanding,  watering  and  ash  pan 
cleaning. 

'  It  is  an  excellent  suggestion  to  have  tlie  engine  board  show 
all  the  various  items  of  work  on  each  engine.  That  ought  to 
be  worked  out  everywhere  so  the  roundhouse  foreman  or  any 
one  else,  would  know  the  condition  of  the  power  by  glancing  at 
the  board.>-v '-:";•■*>   T'C-'-'^-'-f   '■/'..;■••       ..:;■!-.'■.,.>■.-;■.•     ,  ■      V 

The  bonus,  mentioned  by  Mr.  Scott,  is  a  new  idea  to  me  ex- 
ciept  for  covering  rod  fractures.  I  agree  with  Mr.  Hall  that  the 
rouiuihouse  work  should  be  segregated  from  that  of  the  back 
shop.  Make  the  roundhouse  foreman  responsible  for  the  round- 
house and  give  him  the  finished  material  to  put  up  and  let  him 
take  care  of  it.  A  great  many  of  us  who  are  operating  repair 
shops  and  roundhouses  that  are  close  together  realize  how 
deiendent  the  roundhouse  foreman  becomes  on  the  back  shop, 
and  how  when  anything  is  missing  he  feels  that  he  cannot  wait 
a  lew  minutes  longer  until  repairs  can  be  made,  but  must  rol) 
the  back  shop.  It  tends  to  reduce  the  efficiency  of  the  back  shop 
and  decrease  its  output. 

In  a  great  many  places  it  is  the  practice  to  have  a  clerk  in 
the  roundhouse  office,  freiiuently  termed  an  engine  dcspatchcr; 
he  answers  the  telephone  and  looks  after  the  roundhouse  re- 
ports and  the  reports  incident  to  periodical  inspection,  round- 
house c(jrrespondence,  keeps  the  boiler  washing  record,  relieves 
the  roundhouse  foreman  of  a  great  deal  of  clerical  work,  and 
gives  him  more  time  to  devote  to  the  supervision  of  round- 
house repairs.  I  believe  we  would  find  almost  invariably  that 
the  expense  of  such  a  clerk  in  the  roundhouse  is  covered  by  the 
increased  efficiency  of  the  mundhouse  organization.  It  should 
not  be  necessary  for  a  roundhouse  foreman  to  sit  at  his  desk  to 
exceed  thirty  minutes  a  day. 

Our  enginemen  furnish  a  work  report.  We  have  an  outside 
inspector  whose  duty  it  is  to  replace  missing  nuts  and  cotters 
and  to  adjust  the  rod  wedges;  also  to  report  any  defects  he  may 


discover.  We  also  have  an  inside  inspector  who  goes  under  the 
engine,  and  a  cab  inspector  who  looks  after  the  cab  inspectio  i 
and  the  condition  of  the  bell  ringer.  We  have  a  federal  safety 
appliance  inspector  who  looks  after  the  condition  of  the  grah- 
irons,  height  of  couplers   and   brake   cylinder   piston   travel. 

G.  H.  Logan  (C.  &  X.  W. )  : — We  have  one  engine  inspector 
who  inspects  the  machinery  and  details  during  the  day  anl 
one  at  night.  The  staybolt  inspection  is  made  by  a  boiler- 
maker  who  has  been  assigned  as  an  inspector  to  comply  with 
the  requirements  of  the  federal  boiler  inspection  law.  He 
must  be  present  at  all  hydrostatic  tests,  make  subsequent  in- 
ternal inspection,  set  the  pops  on  all  engines  out  of  the  shop 
and  make  the  quarterly  gage  and  pop  tests  on  such  engines 
as  come  in  on  which  this  inspection  is  due.  .\t  night  this 
work  is  taken  care  of  by  a  boilermaker  and  a  machinist,  who 
jointly  fill  out  boiler  form  No.  1  and  the  quarterly  cab  card. 
As  far  as  possible  all  tests  and  inspections  are  made  during 
the  day  by  the  regular  inspector. 

L.  .A.  Xorth  (III.  Cen.)  : — Engines  should  be  kept  clean.  It 
renders  a  fracture  or  crack,  or  anything  that  may  cause  an 
engine  failure,  more  noticeable,  and  has  a  tenden,cy  to  create 
a  much  more  favorable  impression  on  the  traveling  public.  1 
think  a  wiping  gang  is  just  as  important  to  good  roundhouse 
management  as  good  machinists.      '  "■'-'^''■t' ^-'■:'-'''"'.'- J,  ■':^S ■:.•'' -.^  :^'-  ': 

E.  F.  I"ay : — We  have  a  special  man  who  adjusts  all  the 
wedges  and  sees  that  all  the  eccentrics  and  set  screws  arc  in 
place    and    properly    tightened. 

R.  B.  \'an  Wormer  (A.  C.  L.)  : — In  my  opinion  it  is  very 
necessary  to  maintain  a  stock  of  repair  parts  in  the  round- 
house that  can  be  utilized  on  engines  coming  in  with  worn 
parts  requiring  repairs.  If  the  parts  removed  are  then  re- 
paired they  can  be  returned  to  the  stock  and  the  stock  main- 
tained at  all  times,  thus  facilitating  the  more  rapid  handling 
of  the  locomotives  in  the  engine  house.  The  engine  on  its 
way  to  the  turntable  should  have  the  ask  pan  cleaned  and 
cool  water  and  sand  supplied  as  quickly  as  possible  in  order 
that  as  much  time  as  possible  may  be  devoted  the  repair  work. 
It  takes  about  seven  minutes  from  the  time  the  engine  reaches 
the  clinker  pit  until  it  is  on  the  center  of  the  turntable  at 
Waycross.  One  man  has  charge  of  the  coaling  of  engines,  as 
well  as  the  unloading  of  the  coal,  the  clinker  pit  and  the  sanding 
of  the  engines,  although  he  is  not  in  direct  charge  of  the 
hostler.  Speaking  about  the  co-operation  l)etween  the  back 
shop  and  the  roundhouse  foreman,  I  think  it  will  be  found 
that  if  the  engine  house  will  maintain  a  supply  of  repair  parts 
and  keep  a  full  line  of  everything  that  it  is  believed  will  be  re- 
(|uired  from  time  to  tiine,  it  will  be  practically  independent  of 
the  back  shop. 

T.  J.  Mullen  (L.  E.  &  W.)  : — We  use  the  same  system  of 
reporting  work  that  the  Lake  Shore  does.  When  an  engine 
arrives  at  the  terminal  the  engineer  comes  into  the  roundhouse 
after  inspection  of  the  engine  and  makes  a  report  to  the  clerk 
who  copies  it  in  a  work  report  book.  He  then  copies  each 
item  on  a  separate  slip  that  shows  which  clerk  handled  the 
report,  the  engineer's  name,  the  engine  number,  the  date  and 
the  work  necessary  to  be  done.  We  have  a  number  of  little 
file  boxes,  one  for  the  machinist  foreman,  one  for  the  boiler 
foreman,  one  for  the  tin  and  pipe  man.  one  marked  "unfinished 
work" ;  also  one  for  the  back  shop  so  that  in  case  an  engine 
goes  to  the  back  shop  the  slips  in  it  may  be  handed  to  the 
erecting  shop  foreman.  When  each  item  of  work  has  been 
completed  the  man  who  handles  it  O.  K.'s  the  slip.  If  the  fore- 
man in  looking  over  the  slips  before  he  distributes  them  sees 
something  that  he  thinks  is  unnecessary,  he  inspects  it  himself. 
If  he  decides  it  is  not  necessary  he  marks  on  the  back  of  the 
slip  "O.  K.  for  service,"  and  places  it  in  the  unfinished  box. 
Sometime  later  he  catches  it  when  he  has  more  time  to  do 
the  work.  In  case  the  men  cannot  finish  the  work  that  has 
been  assigned  to  them  before  they  stop  work   for  the  day  they 
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h;.nd  the  slip  back  to  the  day  foreman  and  they  are  put  in 
tlic  unfinished  box,  and  the  night  foreman  distributes  them 
just  as  if  the  engine  came  in  at  that  time.  After  the  work  has 
been  completed  the  slips  are  filed  in  a  case  under  the  proper 
engine  number  and  are  kept  there  for  30  days,  after  which 
the  clerk  ties  them  up  in  a  bundle  and  puts  the  engine  number 
on  the  outside.  In  case  the  engine  should  have  a  failure,  all 
the  master  mechanic  or  traveling  engineer,  or  roundhouse  fore- 
man has  to  do  is  to  refer  to  the  case  and  see  who  worked  last 
on  the  part  that  failed.  The  master  mechanic  and  his  clerk 
come  down  to  the  office  of  the  roundhouse  about  once  a  week 
and  take  the  slips  out  of  the  case  and  check  them  up  with  the 
report  book  to  see  whether  any  of  them  are  missing.  The  in- 
spector makes  his  report  in  the  same  way  as  the  engineer  does, 
or,  if  the  master  mechanic  should  lee  any  defect,  he  reports 
it,  and  it  is  put  on  the  book  and  a  slip  made  out  with  his  name 
on  the  back  showing  who  reported  the  work.  The  best  fea- 
ture of  the  system  is  that  the  master  mechanic  or  clerk  check- 
ing over  the  slips  once  a  week  has  a  strong  tendency  to  make 
everybody  turn  in  his  slip.  In  case  a  slip  is  not  turned  in,  we 
hold  the   roundhouse  foreman   responsible   for   it. 

Thos.  Zinken  (C.  H.  &  D.)  :— I  am  advocating  that  the 
roundhouse  foreman  should  have  off  at  least  two  Sundays  a 
month.  It  is  an  exceptionally  hard  task  to  be  a  roundhouse 
foreman  now-a-days  because  of  the  federal  requirements,  and 
he  is   deserving  of  this   consideration.       :■':}'■:  ;^V>      ii    > 

H.  G.  Dimmitt  (C.  M.  &  St.  P.)  :— We  do  not  work  in- 
dependent of  the  back  shop,  but  have  certain  machines  in  that 
shop  that  do  nothing  but  roundhouse  work ;  it  is  up  to  the 
roundhouse  foreman  to  say  what  work  he  wants  done  on  these 
machines,  and  if  necessary  to  advise  the  machine  shop  fore- 
man that  he  needs  more  machines.  The  assistant  roundhouse 
foreman  has  direct  supervision  over  the  boiler  washers.  We 
still  hold  the  enginemen  for  a  thorough  inspection  of  their 
own  engines.  They  have,  however,  been  relieved  of  the  in- 
spection of  passenger  engines,  except  running  inspection.  On 
the  arrival  of  the  engine  at  the  terminal  it  is  inspected  by  one 
inspector  who  has  to  do  with  the  safety  appliances,  another 
on  machinery,  and  a  third,  the  head  boilermaker,  who  looks 
after  the  draft  appliances,  ash  pans  and  the  condition  of  the 
boiler.  The  interior  of  the  boiler  is  inspected  by  the  head 
boiler  washer.  The  reports  made  out  by  the  engineer,  and 
also  by  the  inspector  are  filed  in  the  roundhouse  office  for  30 
days,  and  after  that  they  are  filed  in  the  master  mechanic's 
office. 

W.  Smith  (C.  &  N.  W.)  :— One  important  thing  that  we 
have  got  to  consider  is  terminal  delays.  They  are  very  ex- 
pensive and  artiount  to  hundreds  of  dollars  at  large  terminals; 
it  is  a  matter  which  can  be  sifted  down  the  same  as  engine 
failures,  or  anything  else.  There  is  always  a  reason,  and 
when  a  failure  or  a  terminal  delay  occurs  it  should  be  investi- 
gated thoroughly.  As  an  example,  most  of  our  engines  are 
equipped  with  air  operated  fire  doors,  and  we  have  had  a  few 
failures  from  the  broken  air  pipe.  It  was  found  that  it  was 
caused  by  the  engine  washers  when  they  inserted  the  nozzle 
of  the  hose  in  the  back  head,  and  after  several  delays  of  this 
kind  we  inaugurated  a  system  of  having  these  pipes  inspected, 
and  delays  from  that  source  have  been  done  away  with. 
Another  thing  that  should  be  carefully  checked  is  the  matter 
of  failures  and  the  placing  of  responsibility.  Most  every  en- 
gine failure  can  be  traced  to  negligence  on  the  part  of  some- 
body, v;-  :?.'•■■■•'  '■'■'■r^''':'-,^'-':'^  :^\'''----^A^  -^^ 

Portable  tool  boxes  for  the  different  wrenches  and  tools 
are  great  time  sarers  and  promote  the  efficiency  of  the  round- 
house greatly.  Another  point  is  having  the  material  on  hand 
that  is  to  be  used  in  making  repairs,  such  as  gage  cocks, 
lost  motion  shims  for  drawbars,  tire  shims,  etc.  Repairs  can 
thus  be  made  without  any  delay.  Another  thing  is  the 
monthly  inspections  that  should  be  made  in  the  roundhouse. 


Some  of  the  roads  go  very  extensively  into  this.  The  Penn- 
sylvania and  the  Lake  Shore  are  the  foremost;  on  our  road 
we  examine  cylinder  packing  monthly  on  freight  engines, 
and  on  passenger  engines  twice  a  month.  On  superheater 
engines  this  is  especially  important,  and  I  think  a  great  many 
failures  are  eliminated  by  this  precaution.  I  understand  some 
roads  anneal  drawbars  periodically.  We  examine  the  draw- 
bars and  drawbar  pins  monthly,  but  do  not  anneal  them.  We 
have  the  built-up  piston  heads  and  it  is  essential  that  they 
be  inspected  regularly  so  that  failures  may  be  eUminated  as  far 
as  possible. 

C.  M.  Newman  (A.  C.  L.): — We  have  a  book  report  of  the 
arrival  of  all  engines,  showing  the  time  of  the  engine's  ar- 
rival, the  time  it  is  ready  for  service,  and  also  a  record  of 
the  time  that  each  engine  is  coaled,  the  time  that  the  crew 
is  called,  and  the  time  that  the  crevy^reports.  This  helps  in 
determining  the  dead  time  of  the  engines  and  also  any  over- 
time that  might  develop  from  some  failure  of  the  engine 
after  it  has  been  furnished  to  the  transportation  department. 
We  also  keep  a  log  book.  Anything  out  of  the  ordinary,  or 
any  changes  are  noted  in  it.  The  engineer's  work  report  is 
deposited  in  the  cab  of  the  engine  and  is  removed  and  taken 
to  the  roundhouse  foreman's  office  and  each  item  is  copied  on 
a  separate  slip.  The  inspector  also  makes  report  of  any  work 
he  finds.  These  slips  are  turned  over  to  the  roundhouse 
foreman  who  distributes  them  among  the  men  he  wishes  to 
do  the  work.  After  the  repairs  have  been  completed  the  slips 
are  signed  by  the  men  who  do  the  work  and  turned  back  to 
the  assistant  foreman,  and  they  are  held  as  records. 

J.  W.  Anderson  (C.  &  N.  W.): — We  ran  36  days  without  an 
engine  failure  on  our  division.  We  were  all  proud  of  it,  and 
it  was  due  not  only  to  the  organization,  but  to  every  man 
in  the  shop.  Everybody  watched  the  failure  sheet,  which  is 
posted  every  morning,  closely  and  did  everything  possible  to 
prevent  failure.  Our  engine  inspector  does  not  do  any  work 
on  the  engines.  We  found  if  we  depended  on  him  to  do  such 
work  the  inspection  was  slighted.  We  make  monthly  cylin- 
der packing  inspection  on  freight  engines,  and  on  passenger 
twice  a  month.  We  have  not  had  any  failures  on  account  of 
cylinder  packing  or  valve  rings  for  I  think  five  months,  since 
we  inaugurated  the  system.  I  have  always  felt  that  there 
were  engine  failures  and  man  failures,  and  we  find  that  the 
man  failures  exceed  the  engine  failures. 

We  use  blow-off  cocks  to  a  great  extent  on  account  of  bad 
water.  There  is  one  on  each  side  at  the  corner  of  the  mud- 
ring,  and  the  engineers  will  open  them  as  high  as  200  times 
in  going  150  miles,  just  enough  to  blow  out  the  small  amount 
of  mud  that  collects.  It  is  a  wonderful  improvement  and 
helps  out  with  the  boiler  washing.  After  the  water  is  let 
out  one  of  us  generally  happens  around  to  see  the  amount  of 
soft  mud  that  has  collected,  and  if  there  is  much  of  it  we  re- 
port it  to  the  master  mechanic  and  he  gets  after  the  engineer 
and   fireman   to  see  why  they  did  not  properlj-  blow   it  out. 

The  air  pumps  are  changed  on  passenger  power  every  six 
months  regardless  of  whether  there  is  anything  reported  on 
them  or  not.  Both  pumps  are  taken  to  the  repair  department 
and  overhauled.     ••  .,.,,, 

MR.    GOSSETT's    ADORESS. 

W.  J.  Tollerton,  mechanical  superintendent  of  the  Rock 
Island  Lines,  was  to  have  made  an  address  at  the  Thursday 
afternoon  session,  but  was  unexpectedly  detained  and  C.  E. 
Gossett.  general  master  mechanic  of  the  Minneapolis  &  St. 
Louis,  was  asked  to  take  his  place.;  Ampng  other  things  he 
said:  ■,:   ■  •-  ■!■';"'•  '\}:-^^    " 

No  doubt  a  great  many  of  yon  think  that  you  are  under- 
paid; that  you  do  not  get  money  enough  for  what  you  really 
do.  That  is  perhaps  true  in  many  cases,  but  the  only  way  to 
get  more  money  is  to  succeed  at  what  you  are  doing  and 
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demand  then  from  jour  superiors  an  increased  responsibility, 
which  brings  accordingly  increased  compensation. 

We  are  today  confronted  with  a  labor  situation  that  this 
country  never  knew  before.  What  are  we  going  to  do  with 
it?  Labor  conditions  vary  with  the  locality.  Therefore  it 
is  up  to  each  general  foreman  to  cope  with  the  situation  at 
his  particular  point.  There  is  no  ironclad  rule  to  be  laid 
down  that  will  govern  the  handling  of  labor  today.  We  have 
got  to  meet  it  as  it  exists  in  the  various  localities. 

We  have  monthly  mechanical  meetings.  My  office  door  is 
oi)en  once  a  month  to  the  master  mechanics,  general  fore- 
men, roundhouse  foremen,  road  foremen,  shop  foremen  and 
any  one  else  that  may  care  to  be  present,  and  it  is  surprising 
to  see  how  these  meetings  are  growing.  Kngineers.  Iiremen, 
tire  knockers,  sweepers,  everybody,  is  welcome  to  them. 
Twice  a  week  our  master  mechanics  require  their  foremen 
to  met   them   at   the   storekeeper's   office.     They   go   through 

;     the  entire  store  stock  and  analyze  all  of  the  material  on  hand. 

;    .  I  would  like  also  to  call  your  attention  to  the  apprentice 

situation.     This  is  really  more  serious  to  us,  when  we  take 

it  home,  than  the  labor  situation.     What  are  we  going  to  do 

in    a    few    more   years    for    machinists?      In    employing    ap- 

-  prentices  we  should  absolutely  insist  on  selecting  our  material 
from  our  home  shop  town.  Get  an  engineer's  boy,  a  ma- 
chinist's boy,  a  foreman's  boy,  somebody  that  has  got  some- 
thing back  of  him  so  that  he  can  live  in  comfortable  cir- 
cumstances while  he  is  learning  the  machinist's  trade.  On 
top  of  that,  he  should  have  a  mother's  care.  A  boy  between 
the  ages  of  sixteen  and  nineteen  is  not  able  to  go  out  and 
cope  with  this  world  as  it  is  today.  If  they  do  get  out  and 
get  away  from  home  they  get  before  the  machinists'  organ- 
ization. They  are  told  how  little  to  do,  how  little  a  machine 
will  get  out  and  still  keep  the  general  foreman  and  the  shop 
foreman  satisfied.  They  are  not  told  how  to  get  the  max- 
imum  output   of   the   machine.     Therefore   we   should   select 

<  our  apprentices  from  material  we  know  something  about,  and 
not  only  give  them  a  proper  training,  but  keep  them  in  their 
home  environment  and  under  their  mother's  care. 

SHOP    SPECl.\LIZATION'. 

\\ .   T.   Gale,   demonstrator,   Chicago  &   North   \\'estern,   read 

■  a   paper  on  this  subject,  of  which  the  following  is  an  abstract: 

I  would  refer  to  one  of  the  largest  railway  repair  shops  in 
the  western  country,  located  in  Chicago.  It  was  erected  in 
1873,  and  consequently  cannot  be  considered  up  to  date  along 
structural  lines.  It  has  twenty-four  pits,  one  being  equipped 
uith  a  stationary  hoisting  engine  for  wheeling  engines.  There 
is  no  modern   overhead   traveling   crane   for  the  conveyance  of 

;  heavy  material.  The  erecting  shop  is  of  the  transverse  type 
with  the  machine  shop  on  the  opposite  side.  In  1906,  with  the 
addition   of   a   few   necessary   tools   to   complete   the   equipment, 

:  and  with  an  additional  wing  added  to  the  machine  side  of  the 
shop,  the  reorganization  was  begun.  The  plan  was  to  complete 
one  section,  or  gang,  at  a  time  in  order  not  to  delay  or  impede 
the  progress  of  the  regular  output  of  the  shop.     The  rod  gang 

"     was  the  first  to  be  arranged.     It  was  located  in  the  center  at 

'      one  side  of  the  shop,  and  grouped  around  and  in   front  of  it, 

■  at   convenient   positions,    were    the   necessary   machines    for   the 
',_'    work,  such  as  drill  presses,  slotting  and  planing  machines,  boring 

mills,  shapers,  lathes,  millers,  hydraulic  press,  bolt  machines, 
etc.  Wall  bracketed  overhead  swinging  air  lifts  were  erected 
over  the  rod  benches  at  regular  intervals  between  each  opera- 
tor's station.  A  traveling  roller  bearing  circular  overhead  lift 
was  erected  between  the  rod  horse  benches  and  the  machines, 
with  which  the  rods  could  be  passed  from  bench  to  bench, 
from  one  end  of  the  gang  to  the  other  in  a  very  few  moments, 
or,   when   necessary,   fed   to   the   various   machines,   as  occasion 

■     required. 

This  work  having  been  rearranged  satisfactorily,  the  driving 

:     box  and  cellar  work  was  taken  up  and  treated  in  a  somewhat 


similar  manner.     Drill  presses,  planers,  shapers,  lathes,  borin:; 
mills,  hydraulic  press,  babbitting  furnace,  jigs,  and  other  necessar- 
machines  and  appliances,  were  all  grouped  together,  forming  oni,- 
complete   homogeneous  system   for  handling  the   work  correctl 
and  expeditiously.        _:  ^  .^.;..  -    •    •;  >v;./    •^•^.   ii.vi>;._  •v;::;.,;-v»   • ,;;  -^ .  ; 

The  same  arrangement  was  made  in  connectiori  with  the  lin'v 
motion  work,  pistons  and  piston  rods,  valves,  etc.  Special  me;. 
were  selected  according  to  their  various  qualifications  and  place<l 
on  machines  doing  a  special  class  of  work,  such  as  planing  o.'- 
milling  main  and  side  rods,  shaping,  turning  and  boring  rod 
brasses ;  planing,  boring  and  slotting  driving  boxes ;  turning, 
fitting,  grinding,  milling  and  fitting  up  pistons  and  piston  rods,  etc. 
Drill  presses  were  placed  in  suitable  positions  opposite  to  ani! 
near  erecting  shop  gangs  that  had  work  of  this  kind;  gang 
lathes  were  run  by  apprentices;  Gisholt  and  bolt  machines  were 
placed  adjacent  to  erecting  gangs.  All  heavy  machinery,  such  as 
wheel  lathes,  hydraulic  press,  quartering  machines,  large  planers, 
slotters,  radial  drill  press,  etc.,  were  alined  near  the  center  of 
the  shop.  ;..  ■,>;-;  ;.';.s,<i' -r;-^' rj. ■••'.•■. .^■-  ;'-.r:;  ■'■•:-■;■  ■  -  '  ;.;:'■...  .<.■  ■"'■•::■,; 

On  the  erecting  side  of  the  shop  was  placed  a  series  of  over- 
head traveling  hand-power  air  hoists  parallel  to  the  length  of 
the  shop  and  in  front  of  the  engines.  Over  the  rear  end  of 
the  engines  and  also  parallel  to  the  length  of  the  shop  was 
placed  a  series  of  overhead  traveling  hand-power  circular  air 
iioists,  and  these  hoists  were  used  in  lifting  front  ends,  driving 
rods,  pistons,  driving  boxes,  etc.  Special  men  were  then  se- 
lected, as  on  the  machine  side,  and  placed  on  special  work; 
they  were  given  special  tools,  such  as  air  hammers,  drills,  taps, 
valve-setting  motors  and  cylinder  boring  tools,  etc.,  and  were 
considered  as  specialists  for  work  in  all  erecting  shop  gangs. 
They  were  subject  to  the  call  of  the  gang  foremen,  as  required, 
and  were  directly  under  the  orders  of  the  erecting  shop  fore- 
man. Their  work  consisted  in  taking  care  of  all  operations 
that  heavy  and  general  repairs  call  for  in  the  locomotive  repair 
shop.  About  sixty  men  were  placed  in  this  way,  doing  special, 
work  assigned  to  them,  and  that  kind  only.  ' 

As  a  still  further  improvement,  and  in  order  to  faciUtate  the 
repair  shop  work  as  fast  as  it  consistently  could  be  done,  all 
shop  orders  or  requisition  work  that  had  formerly  been  done 
in  the  back  shop,  was  transferred  to  another  shop,  which  had 
been  prepared  for  it.  Here  the  same  order  was  maintained 
pertaining  to  the  specialization  of  men,  work,  and  tools.  This 
department,  being  supplied  with  a  large  number  of  special  tools, 
jigs,  etc.,  it  became  necessary  to  take  special  care  of  them, 
which  was  done  in  the  following  manner:  A  series  of  special 
cupboards  were  arranged  with  shelves  placed  in  them.  The 
cupboards  and  shelves  were  lettered  and  numbered;  wooden 
boards  14  in.  x  2  in.  thick  with  recesses  cut  in  them  for  hold- 
ing box  tools,  special  drills,  forming  tools,  reamers,  taps,  dies, 
etc.,  were  placed  in  the  cupboards  in  numerical  order.  The 
various  machines,  being  numbered  and  lettered  to  correspond 
(o  the  boards,  a  chart  was  arranged  with  the  letters  and  num- 
bers, which  showed  at  a  glance  the  location  and  kind  of  tools 
wanted  for  the  particular  kind  of  work  and  machine.  This 
saved  many  unnecessary  steps  and  considerable  time  in  getting 
tools  and  starting  on  the  work. 

This  same  general  plan  of  specializing  was  installed  in  all  the 
shops  under  the  motive  power  department,  and  it  has  been  gen- 
erally conceded  by  representative  motive  power  executives  who 
have  visited  and  studied  the  system  at  these  shops,  to  be  an 
exceedingly  efficient  and  economical  method  of  facilitating  the 
output.  This  plan  of  specialization  having  been  in  operation 
for  several  years,  seems  to  justify  its  continuance,  and  has  in 
many  cases  been  adopted  by  other  roads  with  considerable  suc^ 
cess.  ■•■ 

There  is  small  demand  for  the  jack-of-all-trades.  It  is  the 
expert  who  is  accomplishing  the  big  things,  and  it  is  the  expert 
who  is  getting  the  reward  for  his  knowledge  and  ability.  It  is 
the  specialist  who  gets   special  results.  "•-.■'■  S-^y".r'^i-  "''/\:- '■'■ 
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Piscussiou. — The   sulijcct   uas    discussed   at   some   length   and 
the  important  points  brought  out  are  as  follows: 

L.  A.  North  (111.  Cen.) : — We  are  interested  in  manufactur- 
ing material  to  the  best  advantage.  For  instance,  suppose  a 
planer  will  take  two  complete  sets  of  shoes  and  wedges.  If 
it  is  filled  up  and  both  heads  set  to  work  they  can  be  much 
mure  economically  handled  than  if  only  the  one  set,  which 
might  be  needed  at  the  time,  was  furnished.  This  is  only  one 
.  ul  a  number  of  items  which  might  be  treated  in  the  same 
way. 

Cj.  H.  Logan  (C.  &  N.  W.)  : — I  think  we  are  all  in  accord 
with  Mr.  Gale's  idea  of  shop  specialization — the  concentra- 
tion or  assembling  of  certain  parts  of  the  engines  to  be  re- 
paired in  one  particular  place  or  in  collective  groups  and  hav- 
ing special  men  to  take  care  of  these  special  parts.  We 
know  that  it  goes  for  ^n  increased  output,  but  I  think  spe- 
cialization should  be  coupled  with  a  time  schedule  for  re- 
pairing the  locomotives.  All  engines  passing  through  the 
shops  for  repairs  should  have  a  specified  time  allotted  to 
tlien  for  the  different  classes  of  repairs.  The  workmen  in  the 
\arious  departments  should  have  a  knowledge  of  the  date  that 
every  engine  is  to  leave  the  shop.  In  this  way  the  work  will 
move  along  in  proper  rotation.  It  also  eliminates  a  good 
deal  of  controversy  that  is  apt  to  arise  between  the  different 
Jiang  bosses  or  foremen  of  departments.  For  instance,  if 
I  had  an  engine  that  I  wanted  some  particular  part  for  and 
the  work  was  up  to  where  I  needed  it,  naturally  I  would  get 
after  the  machine  shop  foreman  if  the  work  were  in  his  de- 
partment; but  if  some  other  gang  foreman  had  an  engine 
which  left  the  shop  a  day  before  my  engine  and  he  was  at 
work  on  the  parts  for  that  pa.ticular  engine,  I  really  would 
have  no  kick  coming.  Of  course,  to  arrive  at  the'  proper 
amount  of  time  to  allot  the  respective  classes  of  repairs  is 
quite  a  proposition.  If  it  takes  you  200  hours  on  a  general 
repair  engine,  establish  a  200-hour  schedule  and  see  how 
nicely  it  works  out.  I  think  it  would  be  only  a  question  of 
time  before  the  time  would  be  cut  down  50  hours  or  better. 
I  can  remember  working  in  the  gang  for  the  North  Western 
when  we  used  to  have  200  hours  for  a  general  repair  engine. 
I  believe  the  time  now  is  cut  down  to  113  hours  and  things 
move  along  very  smoothly. 

W.  Smith  (C.  &  N.  W.) : — I  have  known  of  remarkable  re- 
sults having  been  obtained  by  rearranging  machines  with  re- 
gard to  trucking  and  light.  The  question  of  light  is  a  very 
important  matter  to  be  considered,  and  the  output  of  many 
back-number  shops  could  be  greatly  increased  by  such  |-e- 
arrangements.        /■■;    ■'  }'.■:'        :■  „- ';  ■■:  ■-'  ?: '"'.■:  ^'-^s^   v';:.-"v:  -.■'.?.;■•••  f'-- .;  .. 

C.  L.  Dickert  (Cen.  of  Ga.) : — Specializing  work  is  carried 
as  far  as  practicable  at  our  shops.  In  my  opinion,  this  means 
of  handling  work  is  the  most  effective,  as  the  men  become 
more  efficient  in  one  class  of  work  than  you  could  possibly 
expect  on  general  work.  They  know,  when  an  engine  is 
shopped,  that  they  will  be  held  responsible  for  the  work 
regularly  assigned  to  them,  and  they  will  anticipate  their 
wants  and  get  up  such  stock  as  they  think  they  will  need 
in  order  to  keep  ahead.  They  have  all  the  tools  necessar}' 
to  do  the  work  assigned  to  them,  and  keep  their  tools  in  good 
condition.  They  also  pride  themselves  in  getting  up  handy 
■md  time-saving  kinks  that  they  would  not  think  of  other- 
wise. I  find  the  special  men  will  exert  themselves  to  have 
their  work  finished  when  needed,  so  as  not  to  be  behind.  If 
their  work  is  not  promptly  delivered  to  them  when  an  en- 
gine is  stripped  they  make  a  kick.  They  soon  become  fa- 
miliar with  the  standards  and  working  prints  of  their  line  of 
work,  and  when  information  is  wanted  and  questions  asked 
about  it  are  in  position  to  furnish  it.  Where  the  work  is 
specialized  it  gives  the  foreman  more  time  to  look  after 
things  in  a  general  way  and  not  have  to  follow  up  every  lit- 
tle detail.         V'  -^'-^^  cV-'^-\V^   %, ■■.•■■  .^■.^.^/^>:•^'■■ 


As  a  general  rule,  the>  men  are  not  in  favor  of  specializing 
the  work,  but  after  they  are  on  the  job  they  seem  to  take 
more  interest  than  they  do  on  roustabout  work.  I  have  tried 
handling  the  work  both  ways  and  find  we  accomplish  25  per 
cent,  more  by  specializing.  In  the  erecting  shop  we  have  spe- 
cial men  on  Squaring  engines;  special  men  on  valve  setting: 
one  man  on  guides,  valve  seats,  steam  chests,  and  cylinders ; 
two  on  cab  work,  including  cocks,  throttle  levers,  reverse 
levers,  whistles,  safety  valves  and  water  glasses.  Another 
looks  after  steam  and  exhaust  pipes,  throttle  boxes,  dry 
pipes  and  front  ends;  one  on  cylinder  cocks  and  rigging,  bells, 
tank  hose  and  fittings.  In  the  machine  shop  we  have  a  man 
who  does  the  fitting  up  of  driving  boxes;  one  man  who  at- 
tends to  valves,  j'okes,  pistons,  rockers  and  arms.  We  ha\  e 
a  special  rod  gang,  link  gang,  gang  foreman  of  turret  group, 
a  brass  group  and  a  wheel  group.  Bj'  having  a  head  to  each 
class  of  work  j-ou  have  only  one  man  to  deal  with  directly, 
where  if  one  man  was  on  the  job  today  and  another  man  to- 
morrow it  would  be  a  hard  matter  to  keep  up  with  the  work. 
WMien  an  engine  is  stripped  the  distributing  gang  knows  just 
where  the  parts  belong  and  delivers  them  to  their  respective 
departments,  and  the  same  gang  is  used  to  place  the  work 
at  the  engines  when  finished.- 

The  first  of  each  week  the  erecting  foreman  makes  out  a 
list  of  engines,  giving  a  copy  to  all  department  heads  and 
special  men,  showing  which  engines  are  to  be  given  prefer- 
ence and  placing  them  on  the  list  in  the  order  in  which  they 
are  to  be  turned  out.  If  any  department,  or  special  man,  sees 
where  he  cannot  finish  by  the  time  set  he  notifies  the  erect- 
ing foreman,  who  investigates  the  trouble. 

R.  V.  Van  Wormcr  (A.  C.  L.) : — Within  the  last  two  years 
we  materially  increased  the  output,  principally  by  specializing 
the  work;  in  some  cases  we  moved  machines  to  new  locations 
better  suited  to  the  conditions  and  the  work.  Most  of  our 
tools  are  independent  motor-driven,  with  a  few  small  group 
drives.  We  also  standardize  different  parts  of  our  locomo- 
tives and  carrj'  a  fair  supply  of  these  parts  ready  to  replace 
worn  parts  as  the  engines  come  in  for  repairs. 

W.  G.  Reyer  (N.  C.  &  St.  L.) : — We  do  our  tempering  in 
the  toolroom  with  a  gas  furnace,  getting  better  results  than 
when  it  was  done  by  the  blacksmith. 

W.  T.  Gale : — We  have  the  tools  grouped  for  driving-box 
work.  The  boxes  are  brought  over  from  the  vat  after  they 
are  cleaned  and  are  placed  in  the  gang,  where  the  brasses 
are  taken  out  and  the  liner  stripped.  The  drill  presses  and 
the  planer  and  shaper  for  the  brasses  are  all  adjacent  to  each 
other.  We  have  a  series  of  overhead  cranes  for  passing  from 
one  machine  to  the  other.      .;.•■.>•■;...    .     ■. .  . 

:.;;.-;,.::.;:  the  reclaiming  of  scrap.        '^         -''.i 

Three  papers  were  presented  on  this  subject  by  different  mem- 
bers of  the  association ;  abstracts  of  these  follow : 

Mr.  Hall's  Paper. — William  Hall,  general  machine  shop  fore- 
man of  the  Chicago  and  North  Western  at  Escanaba,  Mich.,  said : 
That  there  is  a  great  deal  of  money  to  be  made  or  saved  from 
the  scrap  piles  is  without  question.  In  the  first  place,  a  practical 
man  who  is  familiar  with  the  different  parts  of  both  locomotives 
and  cars  should  be  in  charge  of  the  scrap  bins,  a  man  capable 
of  using  good  judgment  as  to  what  should  or  should  not  be  con- 
signed to  the  scrap  pile,  and  who  will  pay  strict  attention  to 
the  proper  sorting  and  classification  of  the  scrap.  To  reduce  the 
cost  of  handling  this  class  of  material  to  a  minimum  it  must  be 
handled  in  a  scientific  manner  and  in  such  quantities  as  would 
justify  the  cost  of  a  reclaiming  plant.  Such  plants  are  now  in 
operation  on  a  number  of  roads.  iJV'     ..   :  - ""        ;. 

The  first  and  great  mistake  is  in  allowing  good,  usable  ma- 
terial to  get  into  the  scrap,  for  if  it  can  be  taken  from  the  scrap 
pile  and  made  as  good  as  new  it  should  have  been  used  up  in  the 
first  place.    If.  from  any  cause  whatever,  through  a   change   in 
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class  of  power,  etc.,  good,  usable  material  should  accumulate,  it 
should  be  returned  to  headquarters  as  such  and  not  as  scrap, 
thereby  saving  the  cost  of  extra  handling.  A  reclaiming  plant 
should  be  established  at  all  division  headquarters  with  a  suf- 
ficient force  to  handle  it  economically,  and  would  prove  to  be 
a  paying  investment;  the  plant  to  be  in  proportion  to  the  size 
of  the  division  and  the  amount  of  business  done,  thus  avoiding 
shipping  to  headquarters. 
y^  The  Chicago  and  North  Western  has  gone  into  the  reclaiming 
of  material  on  a  large  scale  and  in  various  ways.  At  the  Chi- 
cago shops  we  have  a  reclaiming  shed  24  ft.  x  176  ft,  which  con- 
tains the  following  tools :  One  steam  hammer,  one  bulldozer,  one 
double  shear,  one  large  single  shear,  three  machines  for  remov- 
ing nuts  from  bolts,  one  25-lb.  spring  hammer  and  one  Bradley 
hammer.  This  shed  was  built  from  lumber  reclaimed  from  old 
torn-down  cars,  and  the  tools  were  removed  from  the  black- 
smith shop  to  make  room  for  more  modern  ones.  All  the  re- 
claiming is  not  done  in  this  shed,  however,  as  a  large  quantity 
is  handled  in  the  blacksmith  shop  and  the  machine  shop.  In  the 
reclaiming  shed  all  usable  bar  iron  is  straightened  and  cut  up 
for  bolts,  etc.,  and  the  scrap  is  sent  to  the  blacksmith  shop,  cut 
up,  heated  in  a  large  furnace  and  then  hammered  into  slabs, 
and  they  in  turn  are  converted  into  axles. 

At  the  Winona,  Minn.,  shops  we  have  a  reclaiming  shed  30 
ft.  X  100  ft.,  containing  one  small  drill  press,  one  triple  head 
bolt  cutter,  one  combined  shears  and  punch,  an  emery  wheel, 
one  steam  hammer,  two  ordinary  blacksmith  fires,  one  long  fire, 
a  screw  press,  vises  and  a  straightening  plate.  This  shed  is 
manned  by  a  foreman,  two  blacksmiths,  two  helpers,  one  bolt 
cutter,  two  laborers  and  a  boy. 

At  several  points  on  the  system  we  have  plants  for  the  re- 
claiming of  old  waste  taken  from  the  journal  boxes  of  both  loco- 
motives and  cars.  It  is  renovated  and  soaked  in  oil  for  a  cer- 
taift  length  of  time  and  then  allowed  to  drain,  and  is  ready  for 
use  again ;  any  waste  having  babbitt  adhering  is  burned  and  the 
babbitt  saved.  Old  car  sills  are  used  for  flooring  in  round- 
houses and  other  buildings,  or  wherever  they  can  be  used  to  good 
advantage.  Old  driving  box  grease  is  melted  in  a  steamer ;  the 
foreign  substances  settle  to  the  bottom  and  the  grease  is  then 
used  for  rod  lubrication  with  good  results.  Old  boiler  lagging 
is  ground  up  in  a  home-made  machine  and  used  over  again. 
Valves,  nuts,  bolts,  washers,  spikes  and  old  car  springs  are 
reclaimed.  When  old  cars  are  torn  down  all  good  siding,  lining 
and  other  parts  are  used  for  patching  or  for  building  purposes, 
and  the  scrap  wood  is  used  for  firing  up  locomotives ;  the  iron 
parts  are  used  over  again  to  a  great  extent.  I  think  I  am  per- 
fectly safe  in  saying  that  a  saving  of  $1,000  a  month  is  made 
on  material  that  was  foj-merly  burned  up.  During  the  year  1911 
a  saving  of  $50,000  was  made  on  old  bolts  alone,  and  the  saving 
on  nuts,  track  spikes  and  brake  lever  pins  in  the  same  period 
was  in  the  neighborhood  of  $26,000. 

Ehiring  the  month  of  October,  1911,  a  total  saving  of  $12,881.36 
was  made ;  November,  $9,989.86 ;  December,  $8,655.31  ;  January, 
1912,  $8,192.16.  These  figures  represent  the  saving  on  reclaimed 
material  for  the  entire  system.  Following  are  a  few  samples  of 
reclaimed  material  at  our  Winona  shops: 

December,   1911. 
'Amount   reclaimed,   $1,282.57;   scrap   value,   $270,59;   labor.   $286.92;    total 
saving,   $725.06. 

11,781  bolts  recut — Labor  $57.14,  scrap  value  $64.27,  reclaim  value, 
$280.51;   total  saving.   $159.10. 

4,440  ntits  retapped — Labor  $32.61,  scrap  value  $24.41;  reclaim  value, 
$133.55;    total   saving.   $76.53. 

Twelve  car   doors.   $24 — Labor   and   material,    $16.79;   total  .saving,    $7.21. 

January,   1912. 
}  1  Amount    reclaimed,    $808.75;    scrap    value.    $203.63;    labor,    $218.15;    total 
saving.   $386.95. 

7,730  bolts  recut — Labor  $50.21;  scrap  value  $59;  reclaim  value,  $183.98; 
total  saving,  $73.78. 

3,128  nuts  retapped — Labor  $17.32.  scrap  value  $22.70;  reclaim  value, 
$60.46;    total   saving.  $20.44. 

Ten  car  doors,   $20— Labor  and   material,   $12.87;   saving,   $7.13. 


■■    "       "  ' '  ■' ■         >       February,  1912.    •■' -  ■     ■■■.'.•■  •-■     ■  » 

Amount  reclaimed,  $1,500.33;  scrap  value,  $231.02;  iabor,  $262.74;  total 
saving,  $1,006.57. 

15,500  bolts  recut — Labor  $71.16,  scrap  value  $86.71;  reclaim  valu:, 
$438.10;    total    saving,    $280.23. 

2,220  nuts  retapped — Labor  $27.75,  scrap  value  $11.50;  reclaim  valu;, 
$98.61;   total  saving,  $50.36. 

Twelve   car   doors,   $.24 — Labor   and   material,   $18.73;    saving,   $5.27. 

The  foundry  is  another  source  of  revenue  for  reclaimed  ma- 
terial. All  scrap  car  brasses  which  have  not  had  the  babbitt  worn 
through  and  are  not  defective  are  put  into  a  melting  out  fu.- 
nace  and  cleaned  of  all  foreign  substances;  they  are  then  tinned 
and  rebabbitted.  This  saves  the  melting  up  of  the  scrap  ma- 
terial, making  of  new  shells  and  boring  them.  During  the  ye  .r 
1911  a  saving  of  about  50  per  cent,  was  effected. 

All  cinders  and  clinkers,  ashes  and  slag  from  coal  and  oil 
furnaces  are  cracked  into  small  pieces  and  washed  in  a  re- 
volving washing  machine.  All  sweepings  from  the  foundry  are 
also  put  through  this  washing  machine.  It  is  so  arranged  thit 
the  dirt  is  carried  away  by  water  and  the  brass  remains  in  the 
washer.  These  washings  are  then  used  in  making  new  car 
brasses.  The  babbitt  melted  out  of  scrap  car  brasses  is  poured 
into  ingots  and  allowed  to  accumulate  in  lots  of  about  50  or 
60  ingots ;  from  these  sample  drillings  are  taken  and  analyzed. 
The  proper  metals  are  then  added  to  bring  this  up  to  a  standard 
metal  and  it  is  used  instead  of  new  material.  A  large  sav- 
ing is  effected  by  this  practice.  Scrap  copper  from  batteries, 
scrap  copper  wire  and  scrap  headlight  reflectors  are  all  melted 
up  and  used  in  the  manufacture  of  brass.  Brass  borings  con- 
taining babbitt,  steel  or  iron  are  run  thfough  a  magnetic  sep- 
arator and  used  in  the  manufacture  of  brass  also.  Driving  box 
brasses,  rod  brasses,  etc.,  are  melted  and  used  again  for  making 
similar  brasses.  Locomotive  beUs  are  remelted  and  recast  into 
bells.  Scrap  red  and  yellow  brass,  such  as  is  found  in  injector 
parts,  globe  valves,  etc.,  is  melted  and  used  in  the  manufacture 
of  red  and  yellow  brass. 

Mr.  Vogef  Paper. — C.  H.  Voges,  general  foreman  of  the  Big 
Four  at  Bellefontaine,  Ohio,  said:  It  would  pay  any  company, 
where  a  large  quantity  of  wrought  iron  scrap  accumulates,  to  in- 
stall a  furnace  and  a  large  steam  hammer  to  forge  the  material 
into  billets  so  it  can  afterward  be  drawn  out,  as  this  is  much 
cheaper  than  purchasing  it  from  outside  points.  We  have  to 
keep  a  large  amount  of  cast  iron  and  brass  castings  on  hand 
to  protect  ourselves  and  outside  points.  It  would  pay  any  large 
railway  to  install  a  foundry  for  both  cast  iron  and  brass.  It 
would  cut  the  amount  of  stock  on  hand  to  a  minimum. 

We  have  a  large  bin  in  which  we  keep  all  scrap  brass.  This  is 
divided  into  six  equal  parts  and  has  six  separate  covers.  There 
is  a  long  rod  1  in.  in  diameter  that  extends  the  full  length 
of  the  bin  and  a  bracket  on  each  end  holds  it  in  place,  while  a 
padlock  is  placed  on  one  end  to  hold  it  and  keep  it  from  being 
opened.  Each  part  has  a  sign  on  the  cover  which  designates 
what  kind  of  scrap  it  contains.  No.  1  contains  phosphor  bronze, 
which  includes  half-moon  brasses,  rod  brasses  and  driving  box 
side  liners.  No.  2  contains  engine  brass,  which  includes  small 
parts  such  as  gage  cocks  and  stems,  cylinder  cocks,  valves  and 
engine  truck  brasses.  No.  3  contains  car  brasses,  No.  4  phosphor 
bronze  turnings,  No.  5  engine  brass  turnings  and  No.  6  sheet 
copper  and  pipes. 

When  an  engine  is  being  stripped  for  repairs  the  gang  fore- 
man in  charge  has  all  the  worn  and  broken  parts  thrown  in 
the  center  of  the  track  at  the  rear  of  the  engine  and  the  shop 
laborer  remove  it  to  its  proper  place,  the  foreman  giving  the 
engine  credit  for  the  amount  of  scrap.  All  hexagon  nuts  are 
taken  to  the  tapping  machine  and  the  operator  retaps  them  and 
they  are  taken  to  the  storeroom,  where  they  are  given  out  free 
of  charge.  Old  piston  rods,  bolts  of  all  sizes,  old  driving  axles, 
car  axles  and  crank  pins  are  taken  to  the  smith  shop,  where  they 
are  used  to  make  different  kinds  of  forgings.  The  tin  and  copper 
smith  foreman,  who  is  in  charge  of  such  material  as  globe 
valves,  jackets,  and  copper  and  iron  pipes  with  fittings,  inspects 
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it  when  it  is  removed  from  an  engine,  and,  if  it  is  found  to  be 
worn  or  broken,  he  gives  the  engine  credit  and  throws  it  in  the 
scrap  if  it  cannot  be  repaired. 

The  following  is  not  considered  as  scrap  material.  All  good 
wool  waste  that  is  removed  from  our  engine  truck  cellars,  trailer 
cellars  and  driving  box  cellars  is  sent  to  the  oil  room  and  the 
engine  is  given  credit  for  the  amount  turned  in.  We  pick  up  all 
old  waste  around  the  plant  which  has  been  charged  out  and  take 
it  to  our  waste  cleaning  plant,  where  it  is  boiled,  and,  after  it  is 
cleaned,  it  is  given  out  free  of  charge.  We  use  this  on  freight 
tenders  and  freight  cars  and  also  supply  different  points  on  the 
division.  This  waste  boiling  plant  was  started  on  October  10, 
1911,  and  we  can  clean  daily  on  the  average  about  160  lbs.  We 
have  cleaned  up  to  the  present  time  1,900  lbs.  of  cotton  waste  and 
1,800  lbs.  of  wool  waste.  The  attendant  is  a  15^-cent  laborer, 
and  he  spends  about  V/i  hours  a  day  in  looking  after  the  plant. 
The  dirty  waste  which  has  lots  of  sand  and  grease  in  it  we  send 
to  outside  points  to  be  used  in  firing  up  engines.  We  use  our 
journal  grease  and  rod  grease  in  the  same  way  that  the  wool 
waste  is  used. 

Mr.  Ogden's  Paper. — T.  H.  Ogden,  general  foreman,  Atchi- 
son, Topeka  &  Santa  Fe,  Las  Vegas,  N.  M.,  also  read  a  paper 
on  reclaiming  scrap,  of  which  the  following  is  an  abstract : 

A  considerable  amount  of  care  must  be  exercised  to  prevent 
serviceable  material  from  finding  its  way  into  the  scrap  bin  at 
small  terminal  points.  Our  system  is  to  not  allow  any  service- 
able material  to  get  into  the  scrap  bin.  We  have  a  place  pro- 
vided in  the  shops  where  any  such  material,  which  is  picked 
up  by  roundhouse  sweepers,  or  in  the  yard  by  the  yard  cleaners, 
may  be  put,  and  workmen  are  instructed  to  use  this  material 
as  long  as  it  lasts  before  calling  on  the  storehouse  for  new 
material.  We  also  have  platforms  near  our  shop  entrances, 
where  such  engine  material  as  is  serviceable,  or  has  been  re- 
paired, is  placed,  and  workmen  draw  from  this  platform  such 
material  as  they  cah  use.  Any  material  that  can  be  repaired 
by  blacksmiths,  or  otherwise,  is  also  placed  on  this  paltform  and 
is  used  if  possible  before  drawing  new  material  from  the  store- 
house. A  platform  is  also  placed  near  the  entrance  of  the  black- 
smith shop,  where  all  pieces  of  iron  of  serviceable  length  are 
placed.  This  iron  must  be  used  before  going  to  the  iron  rack 
at  the  storehouse,  and  the  storehouse  is  the  last  resort.         ;;.. 

Again,  surplus  material  fit  for  service  will  accumulate  at  di- 
vision points,  and  this  should  be  turned  back  to  the  storehouse 
and  credit  furnished.  In  this  case  a  working  memorandum 
should  be  furnished  covering  reclaimed  material  and  complete 
instructions  for  accounting  for  all  such  material  which  may  be 
returned  to  stock.  For  instance,  it  may  be  required  that  all 
serviceable  material  may  be  returned  to  stock  until  needed. 
This  actions  affords  a  record  on  the  stock  books  for  any  avail- 
able material  for  use  and  very  often  enables  the  redistribution 
of  such  material,  avoiding  the  purchase  of  new  parts. 

When  foremen  order  new  material  they  should  show  on  the 
requisition  when  serviceable  parts  are  to  be  displaced,  and  this 
would  permit  a  closer  check  of  the  material  that  usually  finds 
its  way  into  the  scrap  bins  when  it  should  be  reclaimed  at 
once   when   removed. 

Discussion: — The  discussion  of  this  subject  was  alive  and 
brought  out  many  valuable  points. 

C.  L.  Dickert  (Cen.  of  Ga.): — In  the  car  department  we 
have  a  platform  with  fifteen  scrap  bins,  each  labeled  for  the 
kind  of  scrap  to  be  deposited  therein;  also  an  assorting  plat- 
form, the  whole  spanned  by  a  gantry  crane.  Everything  in 
the  way  of  scrap  and  second-hand  material  collected  in  the 
shop  and  repair  yards  is  unloaded  on  the  assorting  platform, 
where  a  competent  white  man  with  a  corps  of  negro  la- 
borers assorts  the  good  material.  All  freight  car  forgings 
that  are  not  broken  are  placed  on  a  platform  near  the  smith 
shop  to  be  straightened,  reshaped  and  re-applied  to  cars  un- 
dergoing repairs.     The  bolts  are  sorted  in  sizes;  all  of  the 


longer  ones  are  straightened  and  re-threaded,  the  broken  ones  ;  V.^. 
being  cut  off  for  shorter  bolts.  The  nuts  are  collected  and  sent       ■; 
to  the  nut  tapper  to  be  retapped,  and,  with  the  re-threaded  •:"/ 
bolts  and  cut  and  cast  washers,  are  placed  in  the  sub-stores  ••   v.' 
in  the  car  department  to  be  issued  for  repairs  without  charge.  i\ 
Our  arch  bar  and  coupler  yoke  scrap  is  straightened  under    ■    ' 
an  air  machine,  sheared  and  run  through  a   splitting  shear      .. 
on  our  reclaiming  rolls.     It  is  then  rolled  into  sizes  to  make     .•,: 
%-in.  and  1-in.  draft  bolts  at  a  cost  of  about  85  cents  per    ,  ' 
100  lbs.    This,  of  course,  includes  the  value  of  the  scrap  with     " 
a  liberal  shop  percentage  for  maintenance  added  to  the  labor.     '  :' 
The  reclaimed  iron  is  made  into  bolts  on  shop  orders  issued 
from  the   store   department  and  the  store  is  billed  with  the 
labor  cost  of  producing  the  bolts  plus  the  cost  of  reclaiming  >.;'^; 
the  scrap.   On  the  output  of  this  machine  alone  the  difference  v-. 
in  the  price  of  reclaimed  iron  and  the  price  of  merchant  bar 
iron  amounts  to  several  thousand  dollars  annually.    Our  good   ,x' 
bar    stock,    salvag-e    from    wrecked    or    burned    cars,    is    not--; 
handled   that  way,   but   is   cut  .into   lengths   for   bolts,   brake  ■,:.>•. 
staffs  and  other  purposes  that  we  can  utilize  it  for.  :   <: 

To  handle  scrap  and  second-hand  material  properly,  equip-    ■;■ 
ment  other  than  a  crane  and  magnet  are  necessary.    We  have    .  .; 
a  small  power  hammer  for  straightening  bolts  and  other  ma-  :_;? 
terial,    and    a    furnace    for    heating    brake    beams    that    we     , 
straighten   with   the   heads   and   fulcrums   intact  on   a  home-    i  v 
made  machine.     We  have  also  a  hydraulic  shear  that  we  use  . 
largely  for  shearing  yokes  from  couplers,  a  rivet  furnace,  a 
pneumatic  riveter  for  riveting  jokes  on  couplers,  and  last, 
but  not  least,  a  heavy  alligator  shear. 

In  the  machine  and  erecting  departments  we  do  not  have 
as  much  material  that  can  be  reclaimed  or  utilized  for  other 
purposes  as   in   car   shop,   yet  a   considerable   saving  can   be 
effected    in    many    ways.     Our    scrap    crown    and    side    rod 
brasses  are  broken  into  small  pieces  under  a  steam  hammer    -■ 
and   melted   in   an   oil   furnace.     W^ith   this   we  cast  our  hub-.   ' 
liners  on  wheels  and  driving  boxes.     The  broken  tap  shanks, 
worn   out   reamers   that   cannot   be   annealed   and   reworked, 
and,  in  fact,  any  other  carbon  tool  steel  scrap  that  is  large  ;     . 
enough,    is    made    into    chisels,    calking    tools    and    center  i 
punches   for   machinists   and   boilermakers.      In   the   last    six ' 
months  our  tool  dresser  has  made  by  actual  count  318  hand 
chisels  at  odd  times.   Our  smaller  sizes  of  high  speed  steel  for 
tool    holders   are   made   from   scrap   ends   that   break   off   of 
wheel,  lathe  and  planer  tools,  and  even  the  triangular  pieces 
that  are  cut  off  the  end  of  wheel  lathe  tools  to  give  the  proper  ;' 
clearance   is    saved    and    drawn    out    into    5-16-in.    and    ^-in.  ••  '. 
square  sizes.  >  ' 

The  dope  in  cellars  when  engines  are  brought  in  for  re«  v 
pairs  is  all  saved  and  sent  to  oil  house  to  be  worked  over,  '.- 
and  is  issued  to  freight  crews  to  be  used  in  the  lubrication 
of  freight  car  journals.  All  of  the  cotton  waste  used  on 
passenger  cars  and  in  the  wash  yard  for  wiping  cars  is  saved 
and  sent  to  the  roundhouse  to  be  used  again  in  cleaning  the 
machinery  of  locomotives.  It  is  then  used  for  firing  up  pur- 
poses. \  v. .  '":,■'..■'':'''■:■'■  ^■'■,'<r''y::'J' .'  :-''-';-i^\  '■'•"  '--^  --'■ 

In  the  boiler  shops,  scrap  wagon  tops,  fireboxes,  etc.,  arc 
utilized  for  frog  plates.  Our  company  requires  a  plate 
1  in.  X  24  in.  x  84  in.  under  a  No.  9]^  frog.  The  cost  of  this 
plate  is  about  $10.35,  plus  freight  charges.  We  get  for  our  .-; 
scrap  boiler  plate  $11  per  gross  ton.  On  this  item  we 
make  a  large  saving,  taking  the  cutting  up  and  straightening 
into  consideration.  We  also  utilize  scrap  boiler  plate  for 
transfer  plates,  and  the  thin  material  is  used  largely  for  tail 
shims,  fire  hoes,  eccentric  stud  kej's,  center  and  truck  hanger 
pin  keys.  ..v,'  ^ 

Pieces  of  burst  lengths  of  air  hose  are  cut  and  spliced  for*'  l 
use  on  work  equipment,  tanks,  etc.,  with  a  considerable  sav- 
ing.     For   instance,   a    new   air   hose   costs   $.86   and   weighs 
1^  lbs.   When  sold  for  scrap  we  get  $4.75  per  100  lbs.,  which 
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would  be  about  57  old  hose.  These  57  hose  will  make,  when 
cut  and  spliced,  2S  good  hose  at  an  additional  cost  of  $.45  for 
labor  and  $1.40  for  nipples,  clamps,  etc.  This  $1.85  added 
to  the  scrap  value,  $4.75,  makes  $6.60.  Twenty-eight  new  air 
hose  at  $.86  each  would  cost  $24.08. 
■\:'--  The  driving  journal  compound  is  taken  from  the  cellars 
when  the  engines  come  in  for  repairs,  or  cakes  have  to  lie 
renewed,  and  is  carried  to  the  oil  house.  There  it  is  pressed 
into  strips  and  used  as  a  liner  beneath  the  regular  cake  that 
has  been  partially  consumed,  and  this,  while  it  does  not  rc- 
>ult  in  a  direct  saving  in  dollars  and  cents  to  the  company, 
reduces  the  journal  grease  consumption,  and,  as  future  con- 
tracts are  iiascd  on  past  consumption,  it  really  is  a  saving 
to  the  company.  All  old  files  used  in  the  shop  that  are 
not  worn  too  bad  are  recut  with  a  blast  of  sand  and  steai.i. 
A  16-in.  square  B  file  costs  $.44,  and  when  recut  is  restored 
to  about  50  per  cent,  of  its  original  efficiency. 

J.  S.  Sheafe  (  111.  Cen.)  :— This  work  on  the  Illinois  Central 
comes  under  the  test  department.  Our  net  saving  for  the 
month  of  June  amounted  to  $11,456.  This  is  all  a  saving  that 
.,  previous  to  1007  went  to  waste.  We  have  a  centrifugal  oil 
machine  for  reclaiming  of  oil  and  waste;  also  a  two-high, 
home-made  reclaiming  rolling  mill.  We  reline  journal  bear- 
ings and  splice  air  hose.  The  latter  we  use  on  camp  cars, 
construction  cars,  locomotives  and  cabooses,  and  they  give 
good  service.  We  make  brake  shoe  pins  from  ^4  in.  square 
,  and  rod  iron.  I  think  it  is  a  good  idea  to  hammer  down  a.\le 
iron  for  follower  plates.  We  reclaim  paint  scums  and  slop? 
by  boiling  down  with  raw  oil  in  a  large  kettle  and  adding 
red  oxide  of  iron  to  bring  to  the  proper  shade.  We  reinforce 
I-beam  brake  beams,  making  them  25  per  cent,  stronger  thai, 
the  same  beams  when  new.  We  are  saving  all  car  roofs  and 
use  them  for  patching  outbuildings  and  in  other  ways. 
,..G.  N.  Logan  (C.  &  N.  W.): — In  connection  with  the  re- 
claiming of  scrap,  such  supervision  is  necessary  as  will 
insure  usable  material  not  finding  its  way  into  the  scrap 
pile.  As  much  credit  is  due  to  keeping  usable  material  from 
the  scrap  pile  as  in  reclaiming  scrap  material. 

R.    B.    Van   Wormer    (A.    C.    L.):— We   save   the   ditYerent 

scrap  sheets  of  the  proper  thickness  and  make  washers  from 

them.     Practically  all   the  bolts  that  are  used  in  the  freight 

i     car   repair   yard   at   Waycross   are   obtained   from   old   bolts 

that  are  cut  of¥  and  threaded,  and  sometimes  reheaded. 

W.    W.    Scott    (Pere    Marquette) : — We    furnish    follower 

plates  for  the  whole  system,  forging  them   from  old  axles. 

We   are    slabbing   all    our    scrap    material    and    making   rods 

'     out  of  it;  as  much  of  the  heavy  stuf?  as  we  can  use  is  made 

of  the  scrap  material.        *    ;•'■  "    •.        '     ,'■••"" 

W.  G.  Reyer  (N.  C.  &  St.  L.) :— We  take  the  grease  from 

;,     the  driving-box  cellars  after  they  have  been  dropped.     The 

'     top  scum  next  to  the  perforated  plate  is  cut  off  and  placed 

in  a  box,  which  is  removed  to  the  oil  house.     We  have  a  press 

there  and  have  no  trouble  about  dirt  getting  in  the  grea-^c. 

as  we  are  careful  in  handling  it. 

C.  M.  Newman  (A.  C.  L.): — We  cut  old  flues  into  threc- 
:  foot  lengths,  heat  them  in  an  oil  furnace  and  make  wash  r- 
'  of  them  on  a  washer  punch.  All  our  tank  steel  from  1-16  ir. 
'I  to  }4  in.  is  cut  up  and  made  into  washers.  We  split  the  old 
.     arch  bars  and  reduce  them  for  various  purposes. 

L.  A.  Reece   (C.  R.  I.  &  P.): — We  used  to  throw  all  the 
grease  away  that  came  from  the  hot  boxes.   Now  a  man  save-i 
■     it  until  he  gets  50  lbs.  and  then   takes  it  to  the  press  and 
forms  it  for  the  grease  cup. 

Thos.  Zinken  (C.  H.  &  D.) :— We  take  the  dirty  grease 
from  the  driving  boxes,  put  it  in  a  vat  and  boil  it  with  .ster'.m 
heat.  We  cannot -suflficiently  remelt  this  over  fire  heat  with- 
out burning  it,  but  you  can  boil  it  with  steam  heat  for  days 
if  necessary.  Add  a  sufficient  amount  of  water  to  soften  the 
■.  grease  and,  after  softening,  add  tallow  and  potash  and  it  will 
;.  prove  as  good  as  new. 


Wm.  Hall: — In  treating  the  old  driving-box  grease  we  ust 
a  large  can  with  another  can  containing  the  grease  inside  ot 
it  and  add  a  certain  amount  of  water  to  the  grease.  A  steam 
jet  is  then  allowed  to  discharge  in  the  outer  can.  The  chiim 
settle  to  the  bottom  and  the  grease  rises  to  the  top.  \V  • 
dump  it  into  wood  buckets  after  it  is  melted  sufficiently  atii 
let  it  cool  off,  but  before  doing  this  we  add  a  little  tallow. 
We  sent  a  sample  to  the  chemist  and  he  said  it  was  piac- 
tically  the  same  as  it  was  in  the  original  state,  and  we  nov 
use  it  in  our  rod  cups.  Reclaiming  asbestos  lagging  was  an 
other  problem,  and  I  want  to  gi\e  Railzvay  Shop  Kinks  credit 
for  my  first  investigation.  There  was  a  little  machine  de 
scribed  in  it  with  a  revolving  brake  wheel.  I  tried  that  bui 
was  not  verj'  successful,  owing  to  the  kind  of  asbestos.  It 
was  so  hard  that  the  wheel  would  not  cut  it  very  well.  I 
then  built  a  roll  of  iron,  drilled  holes  into  it  and  put  stee! 
pegs  in  them.  We  put  a  pulley  on  the  end  of  the  roll  and  rii', 
it  from  the  line  shaft.  A  box  was  built  around  the  roll  an. I 
the  asbestos  was  fed  into  it  by  a  screw,  the  teeth  on  the  roll 
pulling  the  asbestos  through  grooves  in  the  frame.  It  come> 
out  as  fine  as  flour.  Then  we  mix  it  up  with  lime  and  water 
and  apply  it  again. 

THE    REL.\TIU.\    OF    TESTS    TO    SHOP    EFFICIEN'CY. 

J.  S.  Sheafe,  engineer  of  tests  of  the  Illinois  Central,  Chicago, 
presented  a  paper  on  this  subject,  of  which  the  following  is  an 
abstract : 

A  man  cannot  do  good  work  if  he  is  constantly  wrangling 
with  his  associates,  l.ct  us  go  a  step  further  and  assume  a 
case  where  there  is  no  ill  feeling,  but  the  minor  departments 
of  a  railway  feel  sufficient  unto  themselves.  Rather  than  the 
speedy  ct.mmunication  possible,  where  co-operation  exists,  let- 
ters through  the  various  red  tape  channels  are  necessary  and 
time  is  lost.  This  means  burdensome  work  and  wasted  sta- 
tionery. The  item  of  stationery  on  the  Illinois  Central  amounts 
to  $641,000  a  year.  It  is  safe  to  assume  that  a  large  per  cent,  of 
this  is  used  unnecessarily. 

Let  us  do  what  is  to  be  done  and  do  it  expeditiously.  As  an 
illustration  :  The  steel  used  for  eccentric  set  screws  was  giving 
trouble.  It  would  not  machine  properly  and  was  delaying  the 
work.  Inside  of  one  hour  after  the  gang  foreman  had  called  _ 
the  attention  of  the  general  foreman  to  the  difficulty,  a  request 
was  on  the  way  to  the  purchasing  agent  for  samples  of  hex 
steel  suitable  for  machining  and  case  hardening.  From  the 
samples  submitted  tests  were  made  resulting  in  the  selection  of  a 
steel  much  superior  to  anything  before  used.  While  it  is  the 
business  of  the  engineer  of  tests  to  locate  trouble,  it  is  safe 
to  assume  that  without  co-operation  in  this  case  only  the 
merest  chance  would  have  brought  it  to  his  attention.  Had 
this  co-operation  been  lacking  and  the  matter  been  reported 
through  the  regular  channels,  it  is  questionable  how  much  time 
would  have  elapsed  before  the  trouble  was  cleared.  In  the 
meantime  the  general  foreman  would  have  been  working  with 
a  steel  unsuited  to  his  needs.  The  labor  item  in  making  these 
set  screws  was  cut  50  per  cent.  This  does  not  consider  the 
wear  and  tear  on  the  tools  used  in  finishing.  Whenever  a  mate- 
rial is  wrong  no  time  should  be  lost  in  correcting  it.  As  a  matter 
of  information  a  splendid  process  of  case  hardening  for  set 
screws  is  hydrocari)onated  bone  black  packed  around  the  work 
in  a  box  and  heated  over  night,  about  14  hours. 

A  general  foreman  has  no  time  to  write  letters,  or  worry 
over  matters  of  faulty  material  or  construction.  The  output 
of  his  shop,  in  quantity  and  quaHty  of  work,  is  of  vital  im- 
portance to  the  railway's  operation  and  means  that  he  is  help- 
ing the  road  vastly  more  by  directing  his  subordinates  and 
generally  overseeing  each  bit  of  work,  than  he  would  be  by 
carrying  a  worrying  load  that  belongs  on  other  shoulders.  He 
should  be  relieved  of  this,  and  on  many  roads  this  is  being 
realized  by  the  management. 
There   is   another   phase   of   the   possibilities   of   co-operation. 
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.y.-sume   that   we   are   to   try   out   some   articles,   such   as   drills, 

lips  or  tool  steel.    This  work  can  all  be  done  in  the  test  depart- 

n.ent  and  with  accurate  results,  but  with  wasted  cnergj-.     The 

V;  work   done  in  testing   should  be   saved.     The   general   foreman 

.  and  the  engineer  of  tests,  by  working  together,  can  make  the  test 

practically  without  cost. 

Discussion. — The    discussion   on   this   paper    related   largely   to 

:  the  method  of  conducting  practical  tests  in  the  shop,  a  represen- 

■    ative  of  the  test   department   working  in   conjunction   with   the 

siiop  foremen. 

ELECTION    OF    OFFICERS. 

r     F.  C.  Pickard,  master  mechanic  of  the  Pere  Marquette,  Sagi- 
;  .  naw,  Mich.,  was  re-elected  president  by  acclamation.     The  other 
i  officers  who  were  elected  are:    First  vice-president,  W.  W.  Scott, 
"shop  superintendent,    Pere   Marquette,   Saginaw,   Mich.;    second 
vice-president,  T.  F.  Griffin,  general  foreman,  Big-Four,  Indianap- 
.   olis,   Ind. ;   third  vice-president,   L.   A.   North,   general   foreman, 
Illinois  Central,  Burnside  shops,  Chicago;  fourth  vice-president, 
\\ .    Smith,    roundhouse    foreman,    Chicago  &   North   Western. 
Boone,   Iowa;   secretary-treasurer,   WilHam   Hall,   machine   shop 
foreman,  Chicago  &  North  Western,  Escanaba,  Mich. ;  chairman 
of  executive  committee,  W.  T.   Gale,  demonstrator,   Chicago  & 
North  Western,  Chicago,  111.;  members  of  executive  committee. 
C.  L.  Dickcrt,  assistant  master  mechanic.  Central  of  Georgia,  Ma- 
con, Ga. ;  J.   S.   Sheafe,  engineer  of  tests,   Illinois  Central,  Chi- 
cago;   W.    G.    Reyer,    general    foreman    locomotive    department, 
Nashville,  Chattanooga  &  St.  Louis,  Nashville,  Tenn. ;  and  G.  H. 
Logan,  general .  foreman,   Chicago   &   North   Western,    Missouri 
Valley,  Iowa. 

"■^'   '-      •■    OTHER  BUSINESS.'!'    '  ;    '      ' '■   ''     '  '  "  •■  ;^i- ■  '    '• 

,  .  A  unanimous  rising  vote  of  thanks  and  appreciation  for  his 
many  years  of  faithful  and  efficient  service  was  extended  to  the 
retiring  secretary,   Luther   H.   Bryan. 

The  convention  adjourned  Friday  noon  in  order  to  take  ad- 
vantage of  an  invitation  extended  to  the  members  by  W.  L. 
Park,  vice-president  and  general  manager  of  the  Illinois  Cen- 
tral, to  visit  the  shops  at  Burnside.  A  special  train  was  pro- 
vided and  a  large  party  spent  a  couple  of  hours  at  the  plant. 
The  features  that  were  most  generally  commented  on  were  the 
arrangement  of  the  equipment,  as  well  as  the  uniformly  neat 
and  clean  appearance  of  the  shop;  the  large  and  workman-like 
force  in  spite  of  the  fact  that  a  strike  is  still  supposed  to  be  on ; 
the  work  of  the  large  press  in  the  boiler  shop,  which  was  en- 
gaged in  pressing  out  flue  sheets ;  and  the  extensive  equipment 
for  reclaiming  scrap  material.  :.''^y,:_:'^-lT---^/\--'':r:->":'. 

With  characteristic  vigor  the  president  appointed  the   follow- ' 
ing  committees  to  report  next  year : 

Maintenance  of  Superheater  Locomotives,  P.  C.  Linck,  gen- 
eral foreman,  C.  &  E.  L,  Danville,  111.,  chairman;  J.  W.  Ander- 
son, general  foreman,  C.  &  N.  W.,  Boone,  la.;  T.  J.  MuUin, 
Kcneral  foreman,  L.  E.  &  W.,  Lima,  Ohio. 

Engine  House  Efficiency,  W.  Smith,  foreman,  C.  &  N.  W., 
I'oone,  la.,  chairman;  Thos.  Zinken,  general  foreman,  C.  H.  & 
'X,  Indianapolis,  Ind.;  W.  F.  Fowler,  engine  house  foreman. 
Nor.  Pac,  Billings,  Mont.,  and  H.  G.  Dimmitt,  C.  M.  &  St.  P., 
"^linneapolis,   Minn.     ■  •;  ;-;■;••;*'■  v■:/■^ii■T^?i.•^■■  ";;.•;• -i'^^  t 

Shop  Schedules,  L.  A.  North,  general  foreman.  111.  Cen.,  Chi- 
'  ago.  111.,  chairman ;  Henry  Gardner,  New  York  Central  &  Hud- 
on  River,  New  York ;   and  George   C.  Bingham,  C.  &  N.  W., 
A'inona,  Minn. 

A  committee  will  also  be  appointed  on  Apprenticeship. 

Chicago  Freight  Traffic. — A  report  of  the  Chicago  Asso- 
ation  of  Commerce  concerning  smoke  abatement  showed  that 
'le  heaviest  traffic  entering  or  leaving  Chicago  was  over  the 
hicago  &  Western  Indiana,  between  Forty-seventh  and  Forty- 
inth  streets.  During  one  week  in  January  425,000  tons  of 
reight  were  moved  over  this   section.  /l'^'^'^' ^  :>:■:''■'■  '.yy-\\ 


%      ;"    i      TIRE    MANDREL  -      i- 

It  is  the  custom  on  some  roads,  whenever  tires  need  turning, 
to  remove  them  in  the  engine  house,  apply  a  second  hand  set 
if  it  is  necessary  to  get  the  engine  out  immediately  and  to  then 
return  the  removed  tires  on  a  mandrel.  In  cases  where  there  is 
no  wheel  lathe  in  connection  with  or  near  the  engine  house  the 
tires  are  shipped  to  a  central  shop  and  there  turned  in  quantities. 
A  supply  of  tires  of  various  sizes,  machined  and  ready  for  use, 
is  maintained  at  the  various  engine  houses. 

At  the  Clinton  shops  of  the  Chicago  &  North  Western  a 
mandrel  has  been  designed  for  holding  the  tires  while  being 
turned,  which  was  proved  to  be  a  decided  time  saver.  The  cus- 
tom formerly  was  to  shrink  tlie  tires  on  a  temporary  mandrel. 
This  method  was  not  only  expensive,  but  required  considerable 
time.  At  other  shops  the  tires  are  held  by  set  screws  or  wedges, 
but  this  method  will  not  permit  of  the  heavy  cuts  frequently 
necessary. 

The  mandrel  shown  in  the  illustration  is  clamped  to  the  face- 
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V.      Mandrel    for   Turning    56    In.    Tires.    .'  ■'  -^  .    ;■■•-  "i"    ■. 

plate  of  the  wheel  lathe  and  has  a  lip  against  which  the  face 
of  the  tire  is  held.  The  four  1  in.  set  screws  are  used  to  hold 
and  center  the  tire,  after  which  the  dogs  are  forced  up  by  in- 
serting the  tapered  keys  in  the  keyways,  and  driving  them  tight. 
It  will  be  seen  that  the  wedges  are  arranged  on  an  incline  so 
that  they  tend  to  continually  grip  tighter  as  the  cut  is  being 
taken,  and  thus  to  hold  the  tire  securely  while  being  turned, 
the  set  screws  meanwhile  acting' as  a  support  midway  between  the 
wedges.  W'hen  the  tire  is  to  be  removed  the  tapered  keys  arj 
taken  from  slots  /  and  placed  in  slots  2,  which  permits  them 
to  draw  the  wedges  back  to  their  seats  and  in  this  manner  release 
the  tire. 

Mandrels  of  sizes  to  suit  different  diameters  of  wheel  centers 
are  of  course  required,  and  they  are  frequently  made  from  old 
driving  wheel  centers,  although  it  is  more  satisfactory  to  have 
a  special  pattern  for  this  purpose.  Tires  can  be  placed  on  the 
mandrel  and  be  ready  for  turning  in  less  than  15  minutes,  which 
is  much  less  time  than  would  be  required  for  shrinking  them 
on  the  wheel  centers.  This  mandrel  was  designed  by  Charles 
Markel,  foreman  of  the  Chicago  &  North  Western  shops,  Clin- 
ton. Iowa.       :'■::■:.■■:        '       ;  ':  ''-'■<.■(■■'.  '   ■  •  ■■■:.'. 
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Care   of   Locomotive   Boiler   Tubes 


Specifications    for  Tubes,   Safe- Ends   and   Ferrules,    and 
Rules  for  Renewal,  Application  and  Maintenance  of  Flues. 
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BY  WALTER  R.  HEDEMAN. 


"•. .  One  of  the  most  important,  as  well  as  expensive,  items  in  con- 
nection with  keeping  a  locomotive  in  good  working  order  is 
the  maintenance  of  the  boiler  tubes  in  the  highest  state  of  ef- 
ficiency. To  keep  down  the  cost  and  at  the  same  time  main- 
tain the  efficiency,  it  is  necessary  that  methods  be  standardized 
for  all  flue  work  in  the  different  shops  and  engine  houses. 
This,  of  course,  must  apply  to  both  labor  and  material.  Under 
the  heading  of  labor  it  is  obvious  that  instructions  must  be 
issued  to  insure  uniform  methods  and  tools  being  used.  As 
regards  material,  the  best  obtainable  will  be  found  to  be  ul- 
timately the  cheapest,  and  only  that  which  conforms  to  stand- 
ard specifications  should  be  accepted. 

The  labor  cost  of  removing,  safe-ending,  and  applying  a 
boiler  tube  is  about  15  cents  per  tube.  This  includes  all  opera- 
with  380  2^  in.  tubes  it  will  amount  to  $%.90,  per  locomotive, 
tions,  such  as  cutting  off,  welding,  expanding,  shouldering,  test- 
ing, scarfing,  setting  copper  ferrules,  etc.  The  material  cost 
will  be  about  as  follows  1  A  new  safe-end  6  in.  long  is  worth 
5.5  cents,  a  copper  ferrule  2.5  cents,  the  supervision  on  labor 
is  2.25  cents  per  flue,  and  storehouse  and  overhead  charges  .25 
cents  per  flue,  making  a  total  cost  for  labor  and  material  for 
the  renewal  of  one  flue  of  25.5  cents.     On  a  modern  locomotive 

The  thickness  of  copper  ferrules  used  varies  with  different 
roads ;  some  foreign  roads  use  a  ferrule  .049  in.  thick ;  the 
Pennsylvania  Railroad  uses  .075  in. ;  the  Baltimore  &  Ohio,  .09 
in.,  and  the  Baldwin  Locomotive  Works  .065  in.  A  ferrule  J^ 
in.  long  should  be  used  with  2  in.,  2yi  in.,  and  2Y2  in.  tubes. 
Specifications  for  copper  ferrules  for  boiler  tubes  should  in- 
clude the  following :  All  material  should  be  inspected  and 
tested  on  its  arrival  at  destination.  Ferrules  must  be  made 
seamless  of  annealed  copper.  They  must  be  99'{.  per  cent, 
pure  copper,  free  from  flaws  and  other  defects.  Sizes  will  be 
ordered  by  their  outside  diameters— all  sizes  to  be  cut  straight, 
without  beads.  Material,  to  be  rejected,  should  vary  more 
than  1/32  in.  either  way  in  length,  1/64  in.  either  way  in  aver- 
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Fig.    1— Detail   of  Safe- End. 
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age   diameter,   .002   in.   either   way   in   thickness,   and   should   be 
brittle,  or  show  defects  in  working. 

In  addition  to  the  above  tests  the  right  should  be  reserved 
to  make  a  repetition  of  any  tests  to  insure  that  only  material 
meeting  all  the  requirements  set  forth  in  the  specification  be 
accepted,  and  all  material  not  up  to  any  one  or  all  of  the  require- 
ments should  be  rejected.  Material  used  for  tests,  additional 
to  those  specified,  should  be  paid  for  if  the  entire  lot  of  material 
is  accepted;  if  the  entire  lot  of  material  is  rejected,  the  addi- 
tional test  material  should  not  be  paid  for.  Samples  represent- 
ing rejected  material  should  be  retained  in  the  test  bureau  not 
longer  than  two  weeks  from  the  date  of  the  test.  If,  at  the 
end  of  that   period,   the   sellers   have   not  given   shipping   direc- 


tions, the  material  represented  will  be  returned  to  them  at 
their  own  risk,  they  paying  the  freight  both  ways,  in  either 
case. 

Tubes  2  in.,  2^4  in.,  and  2}/^  in.  in  diameter  should  be  .125 
in.  thick,  and  the  safe-ends  should  be  .135  in.  thick.  The  specifi- 
cations for  tubes  and  safe-ends  should  include  the  following: 
This  material  should  usually  be  tested  and  inspected  at  desti- 
nation by  the  railway  test  bureau.  It  may,  however,  be  in- 
spected and  tested  at  the  manufacturer's  works,  if  the  railway 
so  desires,  in  which  case  the  manufacturer  will  furnish  all  the 
necessary  assistance  and  apparatus   for  making  the  inspections 
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;  '  .     Fig.    2 — Flue    Flared   for   Safe-End.        /',/..*. 

and  tests  free  of  cost.  In  either  case  the  decision  of  the  engi- 
neer of  tests,  as  to  the  acceptance  or  rejection  of  the  material, 
shall  be  final.  All  tubes  and  safe-ends  should  be  carefully  ex- 
amined and  must  have  a  smooth  surface,  free  from  laminations, 
tracks,  blisters,  pitting  and  imperfect  welds;  they  must  be  free 
from  bends,  kinks,  etc.,  and  must  conform  to  the  size  desig- 
nated in  the  order;  they  must  be  truly  circular  in  section,  uni- 
form in  thickness  throughout,  and  conform  to  the  thickness 
and  weights  specified.  All  iron  and  steel  locomotive  tubes 
must  be  lap  welded,  or  seamless;  safe-ends  must  be  of  seamles« 
steel. 

All  tubes  and  safe-ends  which  are  not  round,  or  show  a 
\ariation  in  diameter  of  more  than  1/64  in.,  or  whose  mean  diam- 
eter is  more  than  .020  in.  of  the  size  ordered,  should  be  re- 
jected. Safe-ends  should  be  ordered  in  4  in.,  6  in.,  or  8  in. 
lengths,  to  be  scarfed  at  one  end  on  the  outside  at  an  angle 
of  about  15  deg.  with  the  center  line  of  the  tube,  and  for  a 
distance  of  9/16  in.  from  the  end  of  the  tube,  and  be  not  more 
than  1/32  in.  thick  at  the  edge  of  the  scarf,  the  opposite  end 
to  be  cut  square.  All  cutting  and  scarfing  must  be  done  with 
sharp  tools  to  avoid  pulling  or  unnecessarily  straining  the  metal, 
and  must  be  in  a  plane  at  right  angles  with  the  center  line  of 
the  tube.  Tubes  and  safe-ends  must  be  within  .010  in.  of  the 
normal  gage  specified.  Welded  tubes  should  have  an  allowance 
variation  of  .015  in.  at  the  weld  greater  than  the  normal  gage. 

All  tubes  and  safe-ends  showing  defects  during  the  process 
of  placing  in  the  boiler  should  be  rejected.  All  material,  before 
leaving  the  manufacturer's,  must  be  subjected  to  a  hydrostatic 
pressure  of  1,000  lbs.  per  sq.  in.  for  seamless  tubes,  and  750 
lbs.  per  sq.  in.  for  welded  tubes.  If  20  per  cent,  or  more  of  the 
pieces  tested  fail  to  meet  any  of  the  requirements,  the  whok 
shipment   will  be   rejected. 

The  following  rules  adopted  by  one  of  the  largest  railways 
in  the  United  States  are  the  result  of  years  of  experience  and 
of  the  findings  of  a  special  committee  appointed  to  investigate 
the  subject.     Tubes  applied  and  maintained  in  accordance  with 
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tliese  rules  should  have  a  life  of  40,000  miles  on  superheater 
engines,  and  from  55,000  to  60,000  miles  on  non-superheater  en- 
gines. The  idea  was  to  present  the  rules  in  simple  language, 
accompanied  by  numerous  sketches  for  the  information  and 
guidance  of  the  shop  men.    ;  ,•    ■■    ,      ■        ■^^^^  vj  \' t    Y.  v  >  ' 

RULES   FOR  RENEWAL,   APPLICATION    AND   MAINTENANCE   OF   FLUES   IN 

LOCOMOTIVE    BOILERS. 

Removal  of  Flues. — When  renewing  fireboxes,  the  flues  must 
be  cut  off  inside  the  inside  faces  of  both  the  front  and  back 
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Flfl.  3 — Preparatiqn  of  Holes  jn  Front  Flue  Sheet;    -   >. 

flue  sheets,  using  a  pneumatic  flue  cutting-off  machine  of  ap- 
proved design.  When  renewing  a  partial  or  complete  set  of 
flues,  the  dry  pipe  not  being  removed,  the  flues  must  be  cut 
off  at  the  front  end,  preferably  with  a  pneumatic  flue  cutting- 
off  machine,  and  the  beads  at  the  back  flue  sheet  should  be 
cut  off  with  a  thin  flat  chisel,  and  the  flues  be  backed  out 
through  their  own  holes  in  the  front  flue  sheet,  if  possible.  If 
not,  through  a  flue  hole  enlarged  %  in.  in  diameter,  located  near 
the  center  of  the  front  flue  sheet. 

Safe-Ends. — Safe-ends  must  be  .135  in.  thick,  in  lengths  of  4 
in.,  6  in.,  and  8  in.,  of  seamless  steel  tubing,  and  in  accordance 
with    the     specifications.       One     end    of    the   safe-end    must   be 
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reparation   of   Holes   In    Back   Flue  Sheet. 


scarfed  for  a  distance  of  ^  in.,  being  tapered  to  1/32  in.  in 
thickness  at  the  end  of  the  scarfing  and  cut  square  on  the  op- 
posite end  by  the  manufacturer,  as  per  Fig.  1.  A  4  in.  safe- 
end  must  be  used  on  all  new  flues,  and  when  these  flues  require 
repairs  a  second  4  in.  safe-end  should  be  applied.  The  next 
time  they  require  repairs  the  safe-end  portion  may  be  cut  off 
and  longer  safe-ends,  6  in.  or  8  in.  should  be  used  in  their 
places,  the  object  being  to  reduce  the  number  of  welds  in  the 
flues. 

Pret^ariug    I-'lues. — The    firebox    end    of    the    flues    should    be 
heated   and   enlarged.     Fig.   2   for   the   entrance  of  the   scarfed 


safe-end,  this  being  done  by  ramming  on  a  standard  tapered 
horn.  The  safe-end  should  be  placed  in  the  end  of  the  flue  end, 
both  should  be  heated  to  a  white  heat,  drawn  out  quickly  and 
be  welded  on  a  flue  welding  machine,  care  being  taken  to  see  . 
that  the  weld  is  smoothly  made.  Not  more  than  six  welds 
should  show  in  any  one  flue.  When  this  point  has  been  reached, 
the  flues  may  be  used  again  by  cutting  off  the  welded  portion 
and  applying  new  safe-ends  and  using  in  boilers  requiring 
shorter  flues.  This  may  be  continued  as  long  as  the  body  por- 
tion remains  strong  enough  for  use.     Is'ew  flues  should  be  pur- 
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FIfl.  5 — Setting   of  Copper   Ferrule  In   Back   Flue  Sheet. 

chased  and  used  whenever  possible  in  the  boilers  requiring  the  .' 
longest  flues. 

When  measuring  over  the  tube  sheets  to  find  the  necessary .  ■ 
length  of  the  flues,  a  sufficient  number  of  measurements  should  > 
be  taken  to  insure  getting  them  of  an  average  length.  They  ; 
should  be  7/16  in.  longer  than  the  distance  over  the  tube  sheets*  ^ 
3/16  in.  of  this  to  be  at  the  firebox  end  and  '4  in.  at  the  smoke-  v 
box  end.  The  flues  must  be  cut  accurately  to  the  lengths  fur-  -• " 
nished  by  the  boiler  maker  foreman. 

.In  purchasing  new  flues  it  must  be  kept  in  mind  that  a  4  in.  > 
safe-end  is  to  be  applied,  and  flues  should  *T5e  purchased  3  in.  .- 
shorter  tlian  the  actual  distance  over  the  tube  sheets.     Before.' 
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,.v   Fig.  6 — Tightening  Copper  Ferrule  in  Back  Flue  Sheet.      '    :; 

placing  the  flues  in  boilers,  care  must  be  taken  to  see  that  the 
ends  are  perfectly  clean  and  smooth,  all  burrs  and  scale  being 
removed,  preferably  by  tiling. 

Front  Flue  Slteets.~The  smokebox  end  of  the  flues  should 
be  expanded  to  a  size  1/32  in.  less  in  diameter  than  the  hole 
in  the  front  flue  sheet ;  all  new  front  flue  sheets  must  have 
flue  holes  14,  in.  larger  than  the  nominal  outside  diameter  of  the 
flue  (Fig.  3)  to  permit  quick  removal  of  the  flue.  ; 

Back  Flue  Sheets.— The  holes  in  the  new  back  flue  sheets  must 
be  drilled  to  a  size  yi  in.  smaller  than  the  nominal  outside 
diameter  of  the  flue,  and  both  the  inside  and  the  outside  edges 
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■     of  the  hole  through  the  sheet  should   be  countersunk   sufficient 
,      to    remove    the    sharp   edges,    but   not   more   than    1/32   in.,    as 

shown   in  Fig.  4.     When  the  flue   holes  become   1/32  in.  out  of 
■"     round,   they   must  be   reamed   with   a   straight   reamer.     Copper 

ferrules  must  be  used  only  on  the  firebox  end  of  the  flue. 
Setting  of  Copper  Ferrules. — The  outside  diameter  of  the  fer- 
;      rule  should  be  of  a  size  to  tightly  fit  the  hole  in  the  back  fluC 
:^     sheet,  being  set  in  position  by  the  ferrule  setting  tool  shown  in 

Fig.  5.     The  shoulder  on  the  tool  must  seat  against  the  face  of 

the  flue  sheet  to  insure  the  ferrule  being  properly  located  1/32 
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..     Fig.   7 — Tightening    Flues   in    Back   Flue   Sheet  With   Straight 

Sectional     Expander. 

in.  inside  of  the  flue  sheet  face;  after  this  the  ferrule  must  be 
tightened  in  the  hole  by  using  the  straight  sectional  expander 
shown  in  Fig.  6.  When  placing  the  flue  in  the  boiler  particular 
care  should  be  taken  to  avoid  injuring  or  displacing  the  copper 
ferrules. 

Setting  riitcs    (Back  End). — The  flues  must   be   tightened   in 

the  back  flue  sheet  with  a  straight  sectional  expander,  as  shown 

in  Fig.   7,  after  which,  they  must  be  flared,  using  a  standard 

„   flaring  tool.  Fig    8,  and  then  expanded  with  standard  sectional 

expander,  as  shown  in  Fig.  9.     A  long  stroke  riveting  hammer 

;      must  be  used  with  each  of  the  above  tools,  the  expander  pin  or 

'     mandrel  to  be  driven  into  the  expander  until  the  flue  is  solid 


.  .'  ^'9'   8 — Flaring    End   of   Flue  at   Firebox   Sheet   With   Standard 

;  ■^     V  V      ■';.Vo>  i •■'■^"  •  •  Flaring   Tool.         •.  ■■'.'^;.  ;■  ...^'■.'  ''•"   '  •- ■ 

.'    .;  against   the    sheet,    then    slacked    off   and    the    expander    turned 

. .. y  slightly  in  the  flue  and  driven  in  again  ;  this  should  be  done  at 

■.;..=  :'-^  least  three  times,  or  until  the  flue  is  properly  set  and  evenly 

.^,  ;"'.  expanded  all  the  way  around. 
..;•;.         The  flues  should  be  beaded  as  shown  in  Fig.  10,  using  stand- 
by'^'i  ard  beading  tools.     In  using  a  short  stroke   riveting  hammer, 
?v    .-.  care    should   be   taken   to    see   that   nothing    enters    between    the 
7-^.'  bead  and  the  flue  sheet.     The   expanding,   flaring,  and  beading 
'  ■  should  be  done  along  the  lines  indicated  in  Fig.  11,  from  A  to 
.' .    ,'  A,  B  to  B,  C  to  C,  and  D  to  D,  after  which,  work  should  begin 
■'^  ;•'  at   the   center  of  the   sheet   and    work   around   in   a   circle   until 
•■  :^~:  the  outer  flues  are  finished. 


For  flue  maintenance  in  engine  houses,  the  straight  section;;] 
expander.  Fig.  7,  and  beading  tool  only  should  be  used. 

Mai'itainiJig  Standard  Tools. — All  beading  tools  must  h>: 
checked  at  least  once  every  30  days  by  the  boiler  maker  fore-! 
man,  or  some  person  designated  by  the  master  mechanic,  to  ser 
that  they  conform  accurately  to  the  standard  gages.  Beadin,; 
tools  not  conforming  to  the  gages  should  be  sent  to  the  main 
shop  of  each  division  for  repairs,  and  after  being  made  stand- 
ard to  gage,  must  be  returned  to  the  point  from  which  the; 
were  received.  Beading  tools  must  not  be  repaired  at  any  out- 
lying points.     After  the  tools  have  been  checked,  a  report  must 
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Fig.    9 — Standard    Sectional    Expander   for    Prosserlng    Flues   in 
Firebox    Flue    Sheet. 

be  made  to  the  master  mechanic  showing  their  condition,  where 
inspected,  and  the  number  of  tools   returned   for  repairs. 

Sectional  E.vpanders. — Sectional  expanders  should  be  cut  into 
eight  segments  tor  all  tools,  except  those  for  superheater  flues, 
and  the  standard  tapered  pin  or  mandrel  used  with  the  expand- 
ers should  have  tight  sides.  The  expanders  must  be  main- 
tained by  the  same  method  of  inspection  and  checking  with 
gages  as  the  beading  tools.  '•  '-.^  ^  .^  :■;.•■    .     ■      .a"  .; 

Standard  Gages. — Standard  gages  for  beading  tools,  mandrels 
and  expanders  should  be  available  by  making  application  to  the 
mechanical  engineer.  ;  .■,'"■■';■.'     '".:l ''.'■;;,■'.,      '  '^■■■■ 

Setting    Flues    (Front    End). — Flues    in    the    front    flue   sheet 
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r.       Fig.    10 — Beading    Flues   in    Firebox    Flue   Sheet.   ,/  l' 

should  he  tightened,  using  an  approved  design  of  roller  tube 
expander  as  shown  in  Fig.  12.  Xo  flues  should  be  beaded  at 
the   front  end. 

Care  of  Flues  in  Engine  Houses. — When  flues  are  reported 
leaking  and  the  boiler  is  under  pressure,  use  a  straight  sectional 
expander,  as  shown  in  Fig.  7,  and  expand  a  sufficient  number 
of  flues  to  insure  a  tight  job.  Beading  tools  should  be  used 
onlv  when  necessary  to  set  the  bead  back  against  the  flue  sheet. 

Ii  the  entire  set  of  flues  is  to  be  worked  over,  it  should  be 
done  when  the  boiler  is  empty  after  being  washed,  and  when 
the  sheets  are  cooled  off.  The  firebox  ends  of  the  flues  must 
first  be  cleaned  out  thoroughly,  and  the  standard  sectional  ex- 
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■  pander,  Fig.  9,  should  be  used  for  tightening  the  flues,  and  the 
standard  beading  tools  should  be  used  to  set  the  beads  tightly 
against  the  flue  sheet,  if  necessary.  The  lirebox  ends  of  the 
flues  in  service  must  be  expanded  with  the  standard  sectional 
expander,  Fig.  9,  at  intervals  of  not  over  15  days;  this  being 
regulated    by    the    service.      Flue    leaks    in    the    firebox   must    be 

-  -  stopped  by  the  sectional  expander,  and  not  with  a  roller  ex- 
pander or  beading  tool.  Roller  expanders  should  be  used  only 
for   tightening   the   flues   in    the    front   flue    sheet.     The   proper 

, .height  of  the  beads  on   the   flues   must  be  maintained  by   using 


Fig.   11 — Order   of  Working    in    Setting   Tubes   in    Back    Flue   Sheet. 

only    standard    beading    tools    for    both    new    and    maintenance 
work. 

Building  J-'ires. — In  building  new  fires  a  slow  one  should  be 
started,  with  the  blower  turned  on  just  enough  to  produce, 
sufticient  draft  to  ignite  the  fuel.  The  furnace  doors  should 
be  kept  closed  and  the  steam  pressure  should  not  be  forced. 
After  100  lbs.  steam  pressure  has  been  obtained,  the  blower 
should  be  shut  off.  Care  should  be  taken  to  see  that  the  fire  is 
well  distributed  over  the  grate  surface,  particularly  near  the  flue 


Fig.    12 — Front    Fii;e    Sheet    Roller    Expander.       '.•    • ,  •  , 

^'leet.  Whenever  possible,  warm  water  should  be  used'  for 
\vashing  out  and  filling  boilers. 

Cleaning  of  Boilers — When  the  flues  are  removed  from  the 
1  'iler,  it  should  be  thoroughly  cleaned  and  all  scale,  mud  and 
s  diment    removed    from    the    shell,    firebox,    crown    sheets    and 

•lys,  where  possible,  and  a  thorough  examination  made  both 
''Side  and  outside,  to  detect  any  cracks  in  the  sheets.  ' 

Resetting  Flues  in  Firebox. — When  a  locomotive  arrives  at 
•  1  engine  house  with  the  flues  leaking  so  badly  at  the  firebox 
"-nd  that  it  must  be  taken  out  of  service,  the  boiler  miist  be 


drained,  after  which  the  firebox  ends  of  the  flues  must  be  reset    '• 
with  the  sectional  expander.  ^     -.  ; ...  -         ,.   .    ' 

-  \-- :::]'■  :/;,:'r:       prevkxtiov  ok  leaking  flues.        'I-"' ■:;:?;  \^r-     ■; 

In  order  to  reduce  the  flue  leakages  to  a  minimum  the  follow-  ^ 
ing  practices  must  be  followed :     When  fires  are  being  cleaned  i::- 
or  drawn  the  blower  should  be  used  only  sufficiently  to  prevent    .-f- 
smoke  emitting  from  the  fire  door.       -'  ;  •    \      ;..  ■,-.•-,  ^       ,• 

Banking  of  Fires. — All  fires  must  be  banked  at  the  flue  sheet  ' 
except  in  fireboxes  having  the  front  grates  bricked  off,  in  which      - 
case  the  fire  should  be  banked  over  the  adjoining  grates.        •.  ,:■_.  • 

Use   of  Injectors  in   Engine  Houses  and    Yards. — Unless   ab- 
solutely necessary  injectors  should  not  be  used  while  the  fires  '- 
are   being   cleaned,   also   when  no   fire   is   in   the   fireboxes,   and 
while  locomotives  are  being  moVed   under  their  own   steam   in  ;' 
the  engine  yards  without  first  brightening  up  the  fire. 

Care  of  J- lues  on   the  Road. — The  boiler  should  be  fed  regu-  ' 
larh'  while  the  engine  is  using  steam,  and  the  supply  of  water..; 
must   be   so   regulated   that   it   will  keep  the   water   level   in   the    .• 
boiler  as  uniform  as   possible.     The   fire   should  be  kept  bright    - 
and   even   at   all   times    when   the   engine    is   in    service,   a   good     ■ 
bright  fire  next  to  the  flue  sheet  being  very  essential.    The  grate    , ., 
shaker    should    be    used    at    regular    intervals,    and    the    clinker   ■  . 
hook   should  be   used   only   when   absolutely   necessary.     Engine    i'.' 
crews  should  be  instructed  and  required  to  bring  engines  to  the   _  . 
ash  pit  with  light  fires,  and  with  sufficient  steam  pressure  and    :  ;: 
water   in   the   boiler   to   permit   of   quick   handling   and    removal     ,^ 
or  cleaning  of  fires  b\'  hostlers.  v 


COUNTERSINKING  REAMERS 


The  reamer  shown  in  the  accompanying  illustration  is  used 
to  countersink  holes  in  boiler  patches  for  the  patch  bolt  head 
and  insures  the  countersunk  hole  in  the  patch  being  true  to  the 
liolc  in  the  boiler  shell.  A  pilot  bar  .1  is  screwed  into  the  hole 
in  the  boiler  shell  and  provides  a  true  center  for  the  reamer. 
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Reamer  for   Countersinking    Patch    Bolt   Holes. 


The  reamer  is  turned  liy  an  ordinary  wrench  fitting  over  the 
square  part  of  the  shank  and  is  forced  into  the  hole  by  the 
thumb  screw  B.  A  few  turns  of  the  reamer  will  make  a  first 
class  countersunk  hole.  We  are  indebted  for  this  information 
to  Charles  Markel.  foreman  of  the  Chicago  &  Xorth  Western 
shops  at  Clinton.  Iowa. 


Filing  AND   Indexing   of  Tracings 


Methods   Used  on   the  Erie,  as  Well  as  the   Prac- 
tices Followed  in  Issuing  Blue  Prints  to  the  Shops. 

:V  BY  E.  G.  CHENOWETH, 

;::.;-    Mechanical  Engineer,  Erie  Railroad,    Meadville,  Pa.       .  ..;. 


Although  the  question  of  the  proper  filing  and  indexing  of 
tracings  has  been  given  a  great  deal  of  thought  it  would  take 
an  expert  equipment  man  to  locate  some  of  the  standard  draw- 
ings in  many  drawing  rooms.  This  is  not  due,  perhaps,  to  not 
being  properly  filed,  but  more  to  the  conditions  under  which  they 
are  tiled.  The  different  methods  and  ideas  of  different  persons 
in  applying  titles  are  found  to  be  a  great  cause  of  filing  draw- 
ings covering  the  same  details  under  different  heads.  The  se- 
lection of  proper  titles  can  be  accomplished  in  most  cases  by 
appointing  one  man,  whose  business  it  is  to  assign  all  titles; 
this,  however,  is  only  temporary  and  cannot  be  relied  upon  to 
extend  over  a  period  of  time  which  would  materially  better  the 
files  as  a  whole  to  a  very  great  extent.  Another  method,  which 
the  writer  believes  preferable  in  its  continual  influence  to  lictter 
the  files,  is  to  have  the  card  index  printed  with  a  standard  list 
and  all  the  details  will  then  be  indexed  in  the  same  way,  as  far 
as  the  printed  index  cards  cover  the  file. 

It  is  appreciated,  however,  that  this  only  covers  standard 
equipment  and  does  not  properly  care  for  odd  drawings,  for- 
eign to  the  standard  equipment.  It  was  found  advisable  before 
the  titles  are  printed  on  the  tracings  to  submit  to  the  chief 
draftsman,  or  his  assistant,  a  form  filled  out  giving  the  draw- 
ing number  assigned,  with  the  title  of  the  drawing.  This  form, 
illustrated  in  Fig.  1,  assists  greatly  in  obtaining  uniform  and 
correct  titles. 

The  card  index  system  is  believed  to  be  the  best  meth.od  of 
properly  indexing  drawings.     Four  general  heads  for  the  filing 


'::".'.■;     *'    Erie  Railroad  Company. 
■  application  form  for  card  numbers 

ATTACH    THIS  FORM  TO  TRAC/f/O.     LOCATIOM  ANO  OCSCRIRTIOM 
TO  as  FILLED  IN  BY  ORAFTSMAH.     Tl  TL£  tVILL  BF  APFROfFO 
Alto  CAKO  NimB£R  ISSUCO  Br  CHIEF  OffAFTJMAM. 

CAPO  NO. 

LOCATION 

DESCRIPTION 

■'  ■-■".*  ■       ,           ■  ■          ».    ."     ■ 

y.,       ...>,^             APPROHFO: 

ORAFTSHAH                                                                ^n,^r  u^^r.^m,„ 

Fig,  1 — Drawing  Titles  Must  Be  Approved  When  the  Card  Number 

(.     ' ■'!:t  '.:};.  r--' ■'■'- ■  '•  Issued. 't '-     ..■••,::,■:    ., 

of  drawings  have  been  used  and  found  to  work  out  satisfac- 
torily in  a  railway  mechanical  department  drawing  room,  i.  e., 
locomotive,   car,   improvement,  tool  and  machinery. 

The  locomotive  index  should  include  not  only  the  locomotives 
and  tenders,  but  also  all  appliances  or  specialties  connected 
therewith,  as  well  as  locomotive  cranes.  The  above  classifi- 
cation should  be  sub-divided  into  classes  and  under  the  classes, 
should  be  headings  covering  the  detail  parts. 
•  The  car  index  covers  all  cars,  which  can  be  readily  sub- 
divided into  passenger  and  freight,  and  under  each  would  be 
gasolene,   motor   and   electric   cars. 

The    improvement    index    should    cover    yard    layouts,    build- 


ings, turntables,  transfer  tables,  coal  elevators  and  power 
plants,    including    boilers,    engines,    pumps   and    generators. 

The  tool  and  machinery  index  comes  last,  perhaps  because 
what  is  left  over  is  classified  under  this  head,  and  it  is  a  fact 
that  in  most  drafting  rooms,  where  there  is  a  doubt,  the  draw- 
ing is  generally  classified  under  tools.  This  classification 
should  include  the  tools  and  machines  in  the  shops,  also  shaft- 
ing, hangers  and  belting,  small  hand  tools  and  special  devices 
in  the  machine,  boiler  and  blacksmith  shops  and  all  details  di- 
rectly  connected  therewith. 

A  rule  has  been  in  effect  for  some  years  in  the  office  of 
which  the  writer  is  in  charge,  to  make  all  details  for  different  • 
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STANDARD  SIZES  OF  TRACINGS    ^ 

Bi' .  II'  n',33'  isi',33' 

II' X  n'  It'a  44'  tsi',44' 

n'xzz'         n'.  ss'  zsjT ,  ss' 

SPECIAL    TRACINGS 


WHERE  USED 


r- 


SERIES 


aEN.Dir«' 


LtTTtHim  DiJiaitAmi 

sioe  Roos 


Hao-Lifima  DiAa»Aft3 

FLOO^  FLAMS 


e^'i  zr'/iito  a^'tta' 

...h'a  3*'         ' 

ii'm42^'amo  //J**'  ; 


+-/'-^ 


BOOK  TRACINGS 

ai'.i/'"  """'  '"^rf"^.'"'"'" 

BL'KSHrm  iHOPDIES 
BHAKti  FBA  FffTCADS 
3IDF  ROD  XmCXLf  Fll» 
SPFCIAL  OeriCEi 
CmUHF^  P^Mi 

CRANK  PINi 
MAIN  RODS 


AXLES 

SMOfsamsofi 

TOOLS 

OLASiUfARE 

PIS70IVS 

PISTON  ROOS 

ROD  BRASSES 

ROO  BUMINOS 

SFRIHOS 

VniVARE 

OAI/OES 

FIRtBRICK 

WHEELS 


yeif*vi\  OATc  I 


_      CHA/^aE 


M^-M^^- 


^ 


PliTQNf, 


itTJT 

stress  piaorahs 

ORIH/MB  mPEELS 
STEAM  PIPES 
,      .  SMOMEBOI  APR 


\W\1K.\C,.\        I       T 
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ERIE    R.ft. 

(TANDARO   PnA(  TICE 
roil    MAKINO    UP    T  IACIN6S 


MIABVM.LI     #A. 


MtCM.    IMVII. 


•IM.    MICH, 
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Fig.   2 — Standard    Instructions   for    Making   Tracings. 

classes  of  equipment  on  the  same  size  tracings,  leaving  ample 
margin  at  the  left  hand  edge  for  binding.  This  is  not  only 
very  convenient  for  making  up  blue  print  books  of  certain 
parts,  but  it  also  naturally  follows  thai  these  details  will  be 
filed  cither  in  the  same  section,  or  in  the  same  size  section  in  the 
tracing  filing  case,  which  assists  greatly  in  locating  the  tracings. 

This  can  be  carried  out  nicely  for  drawings  covering  loco- 
motive and  car  standard  details.  Some  books  of  this  kind 
which  have  been  found  to  be  of  great  assistance  to  the  shops 
and  whose  titles  appear  on  covers  are :  axles  for  cars  and 
tenders,  brake  details,  crank  pins,  fire  brick,  gages,  glassware, 
journal  bearings,  knuckle  pins,  pistons,  piston  rods,  rod  brasses, 
shoes  and  wedges,  smith  shop  dies,  special  devices,  springs, 
tinware,  tools,  and  car  and  tender  wheels.  Other  details  which 
can  be  readily  made  on  standard  tracings  for  books  are :  side 
rods,  main  rods,  driving  wheels,  smokebox  arrangements  and 
steam  pipes. 

Each  shop  getting  one  of  these  books  is  charged  up  with  it. 
The  cover  should  be  of  a  loose  leaf  design  so  that  in  case  one 
or  more  of  the  prints  become  obsolete,  or  are  reissued,  the 
correct  print  can  be  filed  in  the  cover  and  the  susperseded 
one  removed  and  destroyed,  or  returned  to  the  office  from  which 
it  was  issued. 

Instructions  giving  the  standard  practice  for  making  tracings 
are  issued  to  the  drawing  room  for  the  guidance  of  the  drafts- 
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nic- .  These  instructions  are  embodied  in  a  standard  drawing 
as  Jlustrated  in  Fig.  2.  '■■■[■:r'':'^'  ■:---y'->'}-'-\^1-'r;r;:^  •'^■J;: 

.11  printed  notes  appearing  on  tracings  should  be  made  of 
the  same  kind  and  size  letters.  Small  capital  letters  were  made 
stai  dard,  inasmuch  as  it  was  found  that  all  the  draftsmen  could 
more  readily  make  them  uniform  than  any  other  style  of  letter- 
ing The  type  for  the  titles  is  also  made  standard  and  is  printed 
witii  a  hand  printing  press. 

The  reissuing  of  tracings  is  in  a  great  many  instances  not 
given  the  thought  and  attention  which  it  deserves,  and  some- 
times   through    carelessness    or    oversight    proper    reissue    notes 
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Fig.  3 — Form   Used   In   Drawing    Room   when  Tracings   are   Revised. 

are  not  placed  on  the  tracings.  Some  notes  should  merely 
state  what  change  was  made;  others  should  also  give  the 
reasons  why  it  was  made ;  while  still  others  should  tell  what 
disposition  should  be  made  of  the  material  in  stock  of  the 
original  design.  It  may  call  for  special  instructions  in  re- 
gard to  finishing  or  altering  the  old  material,  so  that  it  need 
not  be  scrapped.  While  this  information  or  instructions  can 
be  given  in  a  circular  letter,  it  must  be  conceded  that  a  cir- 
cular letter  seldom  gets  into  the  shop  to  the  man  who  uses  the 
blue  print,  and  moreover  it  is  not  considered  as  permanent  as 
a  blue  print. 

When  necessary  to  reissue  a  tracing  it  is  advisable  to  have  a 
form,    as    per    Fig.    3,    filled    out   by   the    draftsman    and   given 


which  are  readily  separated  and  may  have  holes  punched  for 
filing,  if  desired,  as  shown  in  Fig.  4.  On  the  upper  card  re- 
quest is  made  for  specifications,  blue  prints  or  standard  practice 
cards  and  is  sent  to  the  mechanical  officers'  office,   from  which 
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Erie  Railroad  Company 
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Specifieatioiu, 
Dear  Sir:—WUl  you,  kindly  furnish  this  office  Slue  Prints,  Xumbtrs, 

sum.  PraeL  Cds. 


Yours  truly. 


o 


Erie  Railroad  Company 


MeadviUe,  Pa.,- 


-18- 


DearSir:—In  compliance  with  your  request  of.- 


Specifications, 
I  hand  you  herewith  following  Blue  Prints,  lumbers, 

Stan.  Pract  Cds. 


Kindly  acknowledge  receipt  of  prints  by  returning  invoices  properly 
signed  and  tUtUd.  „ 

Tours  truly 


o 


Cnf'J  Mxk'l  Sup'l 


Fig.  4 — Forms  Used  in  Connection  with  the  Requesting  and  Supply- 
ing  of   IVIaterlal   from   th«   Mechanical    Engineer's  Office. 

they  are  issued.  In  furnishing  the  prints  the  lower  part  of 
the  card  is  returned  with  them,  making  it  practically  unneces- 
sary to  do  any  letter  writing.  Attention  is  directed  to  the  fact 
that  the  card  is  alreadv  addressed  to  the  mechanical  officer,  on 


fAJ        i 

CARD  I 

I    INVOICE  or  CARO- 

1 


(B) 


(C) 


ISSUED 


TO- 


RECEIPT  FOR    CARD- 
TO 


ACCOUNT  or. 


DETACH  THIS  INVOICE 
AND  KCCP  IT  ON  YOUR  FILE  FOR  REFERCNCC. 


ACCOUNT  or. 


mmiueTtoNS: 


I  i«.-Coinpftn  Um  munben  of  Cud  and  Print  attached  with  th^  nambert  hereon. 
'  10.— DeUcb  Uie  "loTOtoe  of  Card"  and  place  the  aame  on  file  in  your  office  tor  future' 
I  retercnoe. 

i*    Id.— Properly  enter  tbe  **ItiToiee  of  Card'*  In  your  reootde«  that  yoo  may  ne  prepared 
to  iriTe  au  aooodnt  of  the  lame  at  any  ume. 
«ttL— Properly  tign  and  date  the  "Itecelpt^or  Card"  and  mall  th^  Hune  ander  cover 

I  of  envelope  to  tbe  liecUanKT»l  Engineer  of  t  li«  Erie  Kallioad. 

Wb    Kocip  tht  Card,  bearing  nmnberi  as  h«>re^ii  Etated.  on  file  aitd  In  irood  order,  ma 
Inme  will  l*  referred  to.  by  number,  hy  ottlcalsoftheErieliitiiroaU.ftndsania 
mar  be  recalled  by  the  Mechenical  Kci^nnf^r. 
itfOTS.— Tbe  "Receipt  (or  Canl"  T^ht-Tf  8iKtie«l,  duted  and  returned  to  the  Mechantcel 
EnslneeT  of  the  Knt-  n.iilroad.  lBpla<-e<1  oninein  this  offlneand  held  as  evidence 
,  theTiroo  Iv^ve  re<-eired  the  Card  and  are  boidiog  iDd  caiinif  for  eaine,  as  per 

I  aboTe  instrueUona 

j  ERIE  RAILROAD  CO. 

I  OpncK  or  Mechanical  Cpi«inceh,  Mcaoville.  Wm. 


RETURN  THIS  RECEIPT 

TO  THE  MECHANICAL  ENGINEER  Or  THE  ERIE  RAILROAD. 

|N«TRUCT10NS: 

lit.— Compare  tbe  numbers  of  Card  and  Prn]  aiUcbed  with  tbe  numben  hereon. 

2d.— Detach  the  "IriTolce  or  Card"  ai^  place  the  aame  on  file  in  jour  office  for   fUtor* 

reference. 
3d.-~ProperIy  enter  tbe  "loToice  of  Card"  in  yonr  recordi^  thai  70a  Buj  be  prepared  to 

five  an  account  of  tbe  -same  at  any  time, 
ith.— Proper! r  sign  and  date  the  "Receipi   for  Card"  and  maU  tbe  nine  under  corer  q€ 

envelope  (o  tbe  Mechanical  tii^^int^or  of  the  Kric  Railroad. 
6th.'— KeeD  the  Card,  bearing  numbers  as  b'  reon  stated,  on  file  and  in  food  order,  a*  aame 

wUl  be  referred  to,  by  number,  hj  offlciala  of  the  Erie  Bailroad,  and  same  may  be 

reealled  by  tbe  Mechanical  Engineer 
None— This  "Keccipt  fur  Card,"  whea  stgoed.  dated  and  retaraed  to  the  Mecbaalcal  Engineer 

of  tbe  brie  Kailroad,  is  plactiS  on  file  in  thia  offic**  and  held  aa  evidence  tha  you 

haTe  received  thv>  Card  and  are  lioldlog  and  caring  for  same,  aa  per  above  InatructloDS. 
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ERIE  RAILROAD  CO. 

OmcB  or  Mechanical  EMaiNccn,  McAovillc.  Pa. 


wacMMwoat  CftatMEnt. 


Fig.  5 — Cards  Used  for  Keeping  Track  of  Blue  Prints,  etc.,   issued  to  the  Shops. 


t"  the  chief  draftsman,  who  in  turn  holds  it  until  blue  prints 
f  om  the  revised  tracing  are  sent  out  and  the  old  prints  de- 
^  royed. 

Forms  used  in  requesting  and  sending  out  blue  prints  have 
•  so  been  developed  and  have  been  found  to  work  very  suc- 
'  "ssfully.    There  forms  are  made  in  the  shape  of  two  filing  cards 


which  the  request  is  made,  and  therefore  the  card  need  not  be 
sent  in  an  envelope. 

Several  systems  are  in  vogue  by  means  of  which  a  proper 
check  can  be  made  against  the  shops  to  ascertain  if  certain  prints 
and  issues  have  been  received.  In  keeping  check  on  blue  prints 
sent  out,  invoice  cards  as  shown  in  Fig.  5  have  been  found  to 
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"vvork  successfully.  The  card  is  self  explanatory  and,  therefore 
need  not  be  described  in  detail.  The  small  stub  end  of  card 
marked  A  is  detached  and  held  in  the  office  issuing  the  prints 
until  the  part  of  tlic  card  marked  C  is  returned  properly  signed ; 
it  is  then  destroyed,  as  it  has  performed  its  function.  The  part 
marked  B  is  retained  for  tile  by  the  shop  officer  who  received 
the  blue  print.  The  part  of  the  card  marked  C,  when  returned 
properly  !-igned  and  dated,  is  filed  numerically  in  a  drawer  set 
aside  for  the  particular  shop  or  station. 


J  l^^  MALLET  FOR  YARD  SERVICE 

The  Baldwin  Locomotive  Works  has  recently  completed  for 
the  St.  Louis,  Iron  Mountain  &  Southern,  a  locomotive  of  the 
2-8-8-2  type,  which  will  be  used  in  hump  yard  service.  This  is 
an  interesting  application  of  the  Mallet  type  to  special  service 
conditions,  which  in  the  present  case  requires  a  locomotive 
capable  of  developing  large  tractive  effort  at  slow  speeds  for 
comparatively  short  periods  of  time.  When  using  .>;team  the 
engine  will  usually  operate  at  long  cut-offs,  and  the  large 
amount  of  weight  carried  on  the  driving  wheels  can  thus  be 
utilized  to  the  best  advantage.  The  tractive  effort  developed, 
when  operating  compound,  is  94,500  lbs. 

The  locomotive  has  a  sejjarable  boiler,  with  a  feeduater 
heater  in  the  front  section.     The  feedwater  enters  ihe  heater  on 


single  expansion  and  subsequently  change  to  compound.  'Tie 
starting  valve  is  placed  in  a  3-in.  pipe  connecting  the  i  gh 
pressure  steam  pipes  with  the  receiver  pipe.  When  the  thn  ttle 
valve  is  first  opened,  live  steam  passes  through  this  pipe  di  cct 
to  the  low  pressure  cylinders.  As  soon  as  pressure  in  the  re- 
ceiver pipe  builds  up,  the  starting  valve  closes,  cutting  off  c  m- 
munication  between  the  live  steam  supply  and  the  low  pres.  ire 
cylinders,   and   the   locomotive   then   works   compound. 

One  of  the  illustraiions  shows  this  valve  in  section.  riie 
opening  at  the  left  connects  to  the  high  pressure  steam  ]  pe, 
and  the  one  at  the  bottom  to  the  receiver  pipe.  The  c  m- 
munication  between  them  is  through  the  medium  of  eight  ri- 
angular  shaped  ports  in  the  3  in.  bushing  surrounding  one  iid 
of  the  differential  piston  valve.  From  the  same  chamber  in 
which  the  receiver  pipe  connection  is  made  is  a  ^  in.  pass,  ge 
communicating  to  the  small  valve  marked  A.  Alongside  Hiis 
is  another  small  valve  that  closes  the  passage  from  the  luck 
of  the  chamber  in  which  the  large  end  of  the  differential  |.is- 
ton  operates,  to  a  pipe  leading  to  the  cab.  A  Y^  in.  cross  c  n- 
nection  is  also  made  from  the  chamber  above  the  seat  of  valve 
A  to  this  passage.  The  pipe  leading  to  the  cab  carries  at  its 
upper  end  a  suitable  valve  to  permit  steam  pressure  to  eitiier 
be  admitted  or  released. 

In  operation  the  valve  works  as  follows:  As  the  throttle  is 
opened  the  live  steam  ])asses  through  the  triangular  ports  to 
the    chamber    and    the    receiver    pipe.      As    this    becomes    tilled 
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the  bottom  center  line  and  leaves  it  on  the  top  center,  thus  cir- 
culating through  the  entire  depth  of  the  heater.  The  rear,  or 
evaporating  section  of  the  boiler,  contains  a  Schmidt  superheater, 
with  36  elements.  The  dome  has  a  diameter  of  2>2)  in.,  and  a 
height  of  15^4  in-  It  is  of  pressed  steel,  made  in  one  piece, 
and  its  center  is  56  in.  back  of  the  front  tube  sheet.  The 
superheater  head  is  placed  in  an  intermediate  chamber  66  in. 
long,  located  between  the  evaporating  section  of  the  boiler  and 
the  feed-water  heater.  The  live  steam  pipes  pass  out  through 
the  sides  of  this  chamber,  and  then  e.xtend  back  to  the  high 
pressure  steam  chests.  Here  the  distribution  is  controlled  by 
inside  admission  piston  valves,  15  in.  in  diameter  and  of  the 
built-up  type.     The  valves  are  set  with  a  lead  of  3/16  in. 

The  high  pressure  exhaust  passes  out  through  the  back  of 
the  cylinder  casting  and  enters  a  cavity  formed  in  the  cylinder 
saddle.  This  cavity  contains  a  seat  for  the  ball  joint  at  the 
back  end  of  the  receiver  pipe.  The  center  line  of  the  ball  joint 
coincides  with  the  center  of  the  articulated  fmme  connection, 
thus  requiring  only  one  such  joint  in  the  pipe.  The  steam  is 
conveyed  direct  to  the  low  pressure  cylinders  without  being 
passed  through  a  reheater.  The  low  pressure  distribution  is 
also   controlled  by   15  in.  piston  valves. 

As  this  locomotive  is  intended  for  service  in  \\hich  frequent 
starting  and  stopping  are  required,  a  semi-automatic  starting 
valve  has   been   applied,   enabling   the   locomotive  to   start   as   a 


and  the  pressure  increases,  the  valve  in  the  cab  being  closed 
against  steam  pressure,  valve  A  is  lifted  from  its  seat  and  the 
l)ressure  is  communicated  through  the  cross  passage  to  the 
back  of  the  large  end  of  the  differential  piston.  This  forces 
this  piston  forward  against  the  spring,  gradually  closing  the 
triangular  ports  until  a  balance  is  obtained  between  the  two 
pressures.  This  will  be  in  the  same  ratio  as  the  areas  of  the 
two  heads  of  the  differential  piston. 

As  soon  as  the  high  pressure  cylinder  begins  to  exhaust, 
the  pressure  in  the  chamber  builds  up  and  the  valve  continues 
to  close  until  it  entirely  cuts  off  the  passage  and  the  loco- 
motive is  then  operating  in  compound.  If  it  is  desired  to  clcse 
the  valve  before  it  automatically  closes  itself,  steam  pressu  e 
is  admitted  in  the  cab.  This  pressure  passes  through  the  pi;e 
and  lifting  the  small  valve  communicates  directly  to  the  lar  e 
piston  and  forpes  it  forward.  At  the  same  time,  this  pressu  e 
through  another  passage  comes  on  top  of  valve  A  and  clos-s 
it.  On  the  other  band  if  it  is  desired  to  admit  live  steam  to  ti  e 
receiver  pipe  while  the  locomotive  is  in  operation  the  val  e 
in  the  cab  is  opened.  This  relieves  all  pressure  from  the  t'  p 
of  valve  ./,  permitting  it  to  raise  and  allowing  the  spring  of  t  *^ 
differential  piston  to  push  it  backward,  opening  the  ports  un  1 
a  balance  is  obtained.  \\  hen  the  locomotive  is  in  norm  1 
compound  operation,  pressure  is  maintained  in  the  pipe  leadii  .; 
to  the  cab.  .- •  '. .  ■.-    ■■•..     ........  •.  •  .,      .    ^ 
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The  high  pressure  cylinder  saddle  is  cast  steel,  made  in  two 
iiiices.  The  upper  piece  is  comparatively  small  and  is  riveted 
t.  the  boiler  shell  while  the  lower  piece  is  extended  back  of  the 
c\  iinders,  and  to  this  extension,  the  rear  frames  are  bolted, 
wlijle  the  cylinders  are  secured  directly  to  the  saddle,  which 
tins  constitutes  part  of  the  frame  system.  The  frames  and 
cylinders  are  keyed  to  the  saddle  by  vertical  keys,  which  are 
arranged  in  pairs  and  are  driven  in  parallel  keyways  with  their 
tapered  faces  in  contact.  The  arrangement  at  the  low  pressure  ; 
c\  Iinders  is  generally  similar,  except  that  the  saddle  is  made  in 
one  piece  and  carries  no  superimposed  weight. 
'  There  are  three  bearers  on  the  front  frames  of  this  loco- 
motive. Normally,  the  entire  weight  is  transferred  through 
the  rear  bearer,  as  the  tniddle  bearer  has  J4  '".  clearance  be- 
tween the  upper  and  lower  sections,  and  the  front  bearer  1  in. 
clearance.  The  middle  bearer  carries  the  centering  spring, 
H-tnd  is  placed  under  the  feed-water  heater.  The  upper  casting 
is  riveted  to  the  boiler  shell.     In  the  case  of  the  front  and  back 


Total  weight  -;-  total  equivalent  heating  surface*. ..,»,..  ..i...*... .  74.10 

X'olume  equivalent  simple  cylinders,  cu.   ft .^. .   29.30 

Total  equivalent  heating  surface*  -i-  vol.  cylinders 200.00 

Grate  area   -i-   vol.   cylinders 2.87 

'.  V'' •■■-■'•.:.  :.;:■  ■  ■  -V'-"-;-  v  •  ■" .  \  •'    Cylinder*,-  " '•     v     ■„..^         ''..  ■'    -V    1 "' .  -. 

Kind Compound 

Diameter  and  stroke 26  &  40  x   i2   in. 

■■■,.•'■ '^  .."■;""■■;'/-.;.    ':-_:'.[-_':  I'aliies.     ;••.',;     .''••■ '^:    ■-.=.    '.•';'; 

Kind     .;;...!. .  i ........,....;. Piston 

Diameter    IS   in. 

Lead .- 3/16  in. 

'.;-.  ^  ■-:';:";;:';  •'■-;'■.';;•■,,■;!-.  ■■;       ^     iVhccU.  ■^^'','^:'^   r-J";.;':  '^'''''^r--'.'' 

Driving,  diameter  over  tires SS  in. 

Driving,   thickness   of  tires    ; S'/i  in. 

Driving  journals,   main,   diameter   and   length. .».  ...».>., II    x    12  in. 

Driving  journals,   others,   diameter   and   length.  ii...v.'.. 10  x   12  in. 

Engine    truck    wheels,    diameter .......*. 30  in. 

Engine  truck,  journals    6  x   10  in. 

Trailing    truck    wheels,    diameter 30  in. 

"in. 


Trailing  truck,  journals..... 


Style 

Working    pressure 

Outside   diameter   of  first   ring. 
Firebox,  length  and  width 


.,  .#..'> .%  It « ■. 


Boiler. 


,..«'...  .6  X   10 

>■.-...*».*..  ot  rai 

200  1 

84 

126  X  96 


ght 
lbs. 

in. 

in. 


<l  Top 

!< /s4- ^4- 


?* 


"^  Cab 


«^i 


__    I 


.1— 
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bearers,  which  are  placed  under  the  forward  and  intermediate 
snioke  boxes  respectively,  the  upper  castings  are  bolted  in 
place.  The  casting  for  the  back  bearer  has  a  spark  ejector  pas- 
sage cored  in  it,  so  that  the  smokebox  may  be  readily  cleaned  of 
the  cinders. 

The  tender  is  built  with  a  cast  steel  frame,  and  has  a  tank 
'  ■■  S.OOO  gals,  capacity.  The  general  dimensions,  weights  and 
r  tios  of  the  locomotive  are  given  in  the  following  table  :^ 

General  Data. 


•ge 


...4   ft.   8} 


in. 


•|.  ""Vice Yard 

,'   -el    liit.    coal 

'   active   effort    94.5(10  lbs. 

\  eight  in   working   order ' 43.=i.000  lbs. 

y  eight   on   drivers 395.000 


Vveight  on   leading  truck 

^   eight    on    trailing   truck 

, 'eight  of  engine  and  tender  in   working  order 


lbs 

20,000  lbs. 

. .   20  000  lbs. 

,       _  -    „ _ „  590,000  lbs. 

;  heel  base,  driving 15   ft. 

;- heel  base,  total ....,.„.. , 56  ft.   7  in, 

'>heel  base,  engine  and  tender ,-.,■.■.;.»■».■>...  .85  ft.  2 '4  in. 

Ratius.  ..'■:■   ■-..,:■•'.' 

;■  eight  on   drivers   -i-   tractive  effort ,.';..  »;»i-.<V,»"  »iv^i  iiii  4.17 

i  otal  weight   H-    tractive  effort 4.60 

_;/active  effort   X   diam.  drivers   --■   equivalent  heating  surface* 885.00 

.  f^tal  equivalent  heating  surface*   -H   grate  area 70.00 

•  irebox  heating  surface  -r-  total  equivalent  heating  surface*,  per  cent.  4.31 

•height  on  drivers  -j-  total  equivalent  jieating  surface*..., 67.50 


Tiretox  plates,  thickness .' .  ^   &  ^  in. 

Firebox,    water   space    S  in. 

Tubes,  number  and  outside  diameter 260 — 2%   in. 

Tubes,   thickness    125  in. 

Flues,  number  and  diameter    36 — 5  J4   in. 

Flues,  thickness i,. ...». k. No.  9,  W.  G. 

Tubes,    length ._. ,  .>  .-i ; 21  ft. 

Heating  surface,   tubes    ...,..«, -.il 4,281   sq.  ft. 

Heating  surface,  firebox    ...,,.••" 252  sq.  ft. 

Heating    surface,    total 4.533  sq.   ft. 

Heating  surface,  feed  water  heater 1,230  sq.  ft. 

Superheater    heating    surface     •-••• .- ......     890  sq.   ft. 

Grate    area ,:.,.i.>.-.»..v— .»,...',.       84  sq.  ft. 

Tender,-        ..•''..!:■:_• 

Wheels,   diameter    . .;.w..«i.v.'..  ...".>. 33  in. 

Journals,  diameter  and  length ......... .5  J'j   x    10  in. 

W'ater   capacity 8,000  gals. 

Coal   capacity    14  tons 

*Equivalent  heating  surface  equals  4,533  -|-   (1.5   X  890)   =5,868  sq.  ft. 


Xevv  Jersey  Ship  C.\n.\l. — A  contract  has  been  let  for  the 
survey  of  the  route  of  the  proposed  ship  canal  across  the  state 
of  New  Jersej^  from  the  Delaware  river,  at  Bordentown.  to 
Raritan  bay,  at  South  Amboy.  An  expenditure  of  $500,000 
has  been  granted  by  the  legislature  of  New  Jersey  to  purchase 
the  right-of-way,  with  the  expectation  that  the  federal  govern- 
ment will  dig  the  canal. 


^'    -     '-^.^      %  r-^ 
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work  siK-cv>s fully.  'I'lu-  card  is  silf  i.\|>l.-iii;iti>ry  an«l.  iluii  i"ri.- 
iK-cil  ii<'t  I>i-  ilc-crilnil  ill  clviail.  Ilk'  >niall  >tiil>  ciul  '<i  lard 
inarki-t!  .'  i.>  iK  lat'luii  aii<i  iui<i  in  ilu-  iiirK\'  is>iiiiiL;  llu'  jiriin^ 
until  llu  i>art  ul"  tlu-  can!  niarkiii  ('  is  nturnvd  |iri'iuil\  muihiI; 
it  i>  tiuii  tk-»tr<'>».'<l,  as  it  lias  inTinniuil  its  luiutii'ii.  ilu-  |iart 
inarkcW  /■'  i-  retaiiU'd  \->r  liK'  ]>\  tlu'  sli'.p  iiritfi.r  wlii'  i\iii\  i,(l 
tlif  IiHic  iiriut.  Ilu-  ]ian  <•{  ilu-  i'ar<l  niarki'il  I  .  wlun  rriunu-il 
liri'in-rly  siuiivd  an<l  'latiil.  i-  liU'iJ  iiuni'.  rually  in  a  ilrawir  ^i  i 
a>i<!i-   t'lr  tin-  fartii'iilar  ^1mi>  cr  siaiiMii. 


MALLin   FOR  ^  AK13  Sl-K\  ICK 

'I'lii-  r>:i!ilv\in  l."i.-";ii"ii\r  \\'.irk>  li.i>  rirmily  t.  •iiipkiii]  !"■•!• 
i!k  St.  i.'U'.i.-".  lri>n  AlMnntaiii  «!s:  SimuIkth.  a  lui^'iii-'tiw  oi  tlu- 
2-S  S-J  tyi>i'.  uliii-li  will  111'  iisfi!  in  liniiip  yard  scrv  ice.  I'lii^  i.-. 
an    inicri^tinu;    aiiidu- itii  iii    nf    tlu     .\lallit    t\i>v   t"    -iKcial    -<.t\  ict- 

.  oiiiiiliti'-iis.  wliii-li  in  llii-  iiri-^uit  »;(•.»■  riqiiiri-.  a  !•  k'' 'Uu  iiu  i; 
vapaMi'  oi  dv\  ill  pill;.;  lar^i  H;uli\i'  tfPTt  ;il  -l"\\  Npvid>  I'nr 
Ci'inparativtly    -lii  .rt    lU-rii'iN    ■■!    tinu-.      \\  liiii    ii^iim    -iiani    I'u- 

■viiiiitH'  wil'  i:-iiall\  cprrali'  at  Imi'^  cut-' ilV^.  and  l!u-  laruc 
ain"tnii  "i"  uiiulit  carrii'd  <'n  tlu-  ilrixiim  wluil-  i;m  tlni«  '■»■ 
ntili/id  1"  tin-  lust  .id\aniau<'.  llu'  traciixc  i-tVurt  i!i\i  jupi-d, 
wlun   I  pi-raiin-..;   i-i'i!'p.  •mid.   i>  ''4..^(ltl  lli-, 

llu-     !■ '.-I'n'.i'tix  I'    lia.-    a     -vii.-iral'K-    li'>ili.-r.    with    a     u-fd\\at>r 
luaUT  in  tliv   ir-mi   Mi.-tii>n,      Tin:   iicdwatrr  v  iiur-  'iu    luaiir  >'n 


siiii;lc  I'Xpansinii  and  ^nlisii|iiiiiii\  ciian;.;!.'  '"  «.' Hiii'.  .nnd 
-tartiiiii  \al\c  's  plat. «.  d  in  a  .>-in.  jiipc  cunnictiiii;  tlu- 
pii-~~.iiri-  sli-ani  pipes  '\iili  llu-  ri-i'iivi-r  pipe.  Wlun  tlu-  tltr 
\a\\v  is  llr-l  opiiu-d.  live  ^teani  passes  lliriniiih  this  jiipe  d 
1.1  tlu-  Imw  jM-essure  evliiiilers.  As  mkui  as  jiressiire  in  tlu 
et-iver  pipi-  luiiM^  np.  tlu-  stariiiiL:  \.d\e  eli'>is.  eutliiijL;  ntY  , 
iniinuali' ai  Kelwieii  llie  lise  >U-aiil  sU]ip!y  and  tile  \i<\\  pre- 
e\  liiider^.    and    tlu-    li'i-niiU'iix  e    tiieii    works    Cdnii'oiiiul. 

•  )iu-    Ml'    the    itlit>-lr.niiin^    slu.ws    tlii-    \al\e    in    seetinii. 
■  .peiiiiiv    at    tile    lel't    i.'iineei.-^    t^    tlu-    lii'.^!'    pri-ssure    steam 
ami    tile    •.II'.-    .U     llu-    In  itt..m    t.i    the    receiver    pilie.       I  lie 
nttiiiicati'.n    jietweeii    liiem    i^    ;iir..ii'.4h    the   medium    ol    ei.ulii 
a.n.uular   sliai'e>l   p..n-   in   tlu-  .^   in.   lui-Iiini;   surrouiidiiii;   <.iu 
..i"    llu-    dirt'ereiilial    iiist"!!     valve.       |-'r.  .m    tlu-    same    ohamlu  ; 
which   tlu-   rici-ivir  pile  cumiecti'iii   is   madi-  is  a    \s   iti.   pa- 
Ci.mnitmiialiiiL;    t..    the    small    \alvi-    markeil    ./.      .\l.>ii,t;sidi- 
is    an.. tiler    small    valve    iii;it    cl.>-es    ilie    ji.iss.me    I'r.  .in    the    1 
..|    tlu-   t'liamlier    in    which    tlu-    larui-   end    oi   tile   dilkTetitial 
li.n   .'pi-rates.  t-.  a   I'lpc   'vadiii',;   t"   iIu-   cali.      .\    vs  in.   cr..s>  > 
necti.iii  is  aK..  m.idi-    ir.  .m   tile  cliamiier  almve  the  seat   i«l   \; 
./    t"    ilii--    pa^-aue.       ilu-    pijii-    leadin'.^    t"   tile    cai>   carries   at 
upjier   end    a    .--mt.iide    valvi-    ti.    pirmit    -tea.m    i>ri.-s--nre    t.>    t-ii 
in-  admilti-d  "r  released. 

In  i.perati.'ii  tile  valvi-  wurks  a-  i'..ll..ws:  \-  tlu-  tiirntt'i 
..peiud  the  live  steam  pa>-e»  iiir..u-Ii  llu-  triangular  port- 
tile     ciiamln.-r     and     the     riciivir     pile.       As     tliis     liec-mu-s    li'. 
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tile  Ii.itt'.m  ci-iiter  lire  aiul  leave-  it  "ii  tlu-  t..p  (-enier.  thii^  cir- 
cul.itiim  ilir'.u-^h  tlu-  i-r.tin-  .Jei'lli  ■  t'  the  lu.iti-r.  I  lu-  rear,  cr 
t-vap'.ratin!.:  secti'ii  ..i'  tlu-  li..ilir.  c.-iiLiin-.  a  .'^chmidt  siiperhi-ater. 
with  .>»>  elements.  'I'he  d..me  ha--  a  dianu-ter  ..f  .\^  in.,  and  a 
iu'iulil  "1  l.^M  in.  it  i-  "f  i)r(.-->ed.  >tee!.  made  in  ..lu-  pii-ce. 
ami  it-  i-eiuer  i-  r"  in  hack  i.i'  the  ir'-iit  tn'.e  -luet.  llu 
suiierlu-.iter  head  is  ]>lacid  in  an  inti-riiu-iliate  chamher  dd  in 
l"iiy.  l.'Cated  letweeli  the  e\  ap.  iratiiii;  ^ecti.  n  "i  the  1'  'iler  and 
tlu  fee<i-v\ater  heater.  I'he  live  steam  pipe.»  p.-i-s  out  tlir.  .ityh 
the  siik-s  >.i'  tliis  cliaml.er.  and  tlun  extetul  li;u-k  t..  the  hi'.^li 
]:ressurc  steam  chests.  lleie  the  di-tril>ii;i.  .n  i-  ci.iiir.  Hed  h_v 
insifle  adini---^i« -n  ].isl..n  valvis.  15  in.  in  di.iiiuter  .-md  .f  the 
•liuilt-tip  tyju-       The  vahe^  are  se;   with  a  lead  >'i  .^   Id  in 

The  hi.LiIi  iiressure  e.\h.iu>l  p,i>-e-  . 'iit  tlir.  .null  the  hack  >.f 
the  cylinder  c;i-ti.ti.u  and  enter.-  a  civiiv  I'^rired  in  the  cvliiider 
s..'nldlc.  Tin*,  cavity  contain-  a  -eat  I'^r  the  h.ili  j.'int  at  the 
Inick  c-nd  «.'.f  tlu-  receiver  pipe.  The  cv-nter  line  ..f  the  h.-d!  .i..:iit 
O'.ino.le>  with  the  center  •  i'  the  :irticulate<l  frame  c.  .iinecii.  .n. 
thus  rviiuiriii!^  '.nly  ..ne  sucli  j..int  in  tlu-  pipe.  Tlu-  -te.am  is 
■  icnveveil  direCi  t"  the  ]■ 'W  ]ire--ure  cvlimlers  witiu-ut  hein,^ 
I'a.s'sfd  tlir.  >iult  a  reheater.  The  l..w  j.r. --ure  di-tril.mi.  .n  is 
alx.  o'mr..llv<|   hy    1.^   in.   p'-t.'ii    valve-. 

.  •'  .■\s  thi;^  ^'*""'""l'\'-'  ''  iiileiideil  f.  r  -ervice  in  winch  I're.iiu-iu 
Viartiii.cr.  am.l  st"]ipiiv..i  are  ri  quire  1.  a  -eiiii  aiit.'iiiatic  -t.'inin.t; 
Valve    has    heen    apiiHe<l.    enaMiiiL;    the    !•  c.  .m.  .tivo    t..    st:irt    .as    a 


;imi  tlu-  pre-sure  increasi-s.  the  valve  in  tiie  call  heing  cl">  1 
a^;iin-t  stiam  pri---ure.  valve  ./  i-  lifted  fr<iin  its  seat  and  tl-t 
pre>-nre  is  c<  ..iimunicati-il  thri.uyh  the  cniss  passa.tic  to  il  ■• 
hack  ..f  the  lar^i-  eml  ..f  the  dit'fereiitial  piston.  This  lor>  ■  s 
tlii-  pist.iii  f.  .rvv.-ird  -iLiain-t  the  sprins.;.  gradually  closing  t  ;' 
iri.-immlar  p.  .rt  -  until  a  l.al;ince  is  i.|itaine<l  hetween  the  I 
pres-ures.  This  will  he  in  lite  same  ratin  as  tile  areas  of  t  ' 
ivv.i   heads   .if  the   dilfvri-utial   |iist>.n. 

.\>     -.".11     as    llu-    hi-..:ii     pre--nri-    cylinder    heyin-    tn    exh;ir 
iTie   pres-ure  ill   the   ihamher  luiild-   up  and   tlu-   valve  C"iuiiii.  ■ 
!•.    cl..-e    until    It     eiitinlv     cut-    ..tf    the    p.i-s.im.-    a.iid    the    h  . 
m..tivi-  i-   then  ..iieraiiiiu   in   c..mp..und.      I  I    it   is  desired   to  cl- 
ihe    valve    Let'.. re    it    .-•.ut.  .nialic^ll)    cl'i-es    itself,    steam    prcssi: 
i-   ailmitted   in   tlu-   i-ah.     This   jiressure   passes  through   the  p 
and    liftiti'j    the    -mall    v.alve    c  .mmunicates   <liri-ctly    to    the   lav 
pi-t'.ii    ;iiid    f.  .rce-    it    .'.  .rward.      .\l    the    same   time,   this   jiressv 
ilir..iivh    .■in.itiu-r    p;i--aue    c..nu--    .  .n    t.'P    "f    viiive    .\    and    ch      - 
i;      <  Ml  the  ..tiur  l:;m.!  if  it  is  desired  In  admit  live  steam  t"  ' 
receiver    pijie     while    the    l  .c  .nintiv  e   i.-    in    nperati'ai   the   vii 
in    the   c.'di   is   ..pt.-iu-d.      This    relieves   all    pri---iire    f  r.  .m    the   ' 
'if  valve  ./.  i.ermiiiin-   it  t-.  raise  and  allowint;  the  sprin.u  ..i   : 
dit'fereiilial   pi-t.in   ti.  im-Ii   it   hackward.  ii]»eTiiii,u   the  imrts   tir 
a     I.alaiice     is     ..htaineil.       When     the     h  .e<  .nu  .tiv  e     is     in     n..rii 
c  .111)1.  .und   i.peraii..n.   pre-sure   i-   niaint;iined    in    liu-   pipe   U-ad' 
ti.    the    cah. 
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Karitan  lia\.  ;it  S'linh  .Xnilmy.  An  ex]>endittirc  of  S.^IO.OOO 
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inent will  dig  the  canal. 
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Railway  Tool  Foremen's  Association 


■^•:      Papers  on  Milling  Cutters  and  Reamers;  Standardization  of  Steel  for  Small 

•/;'■;  Tools;    Care   of   Shop    Tools;    Checking   Systems   and    Electric    Furnaces 

_.    Formed    the    Basis    of    Discussion    at    the    Fourth    Annual    Convention. 


President  E.  J.  McKernan,  tool  supervisor  of  the  Santa  Fe, 
called  the  fourth  annual  convention  of  the  American  Railway 
Tool  Foremen's  Association  to  order  at  the  Hotel  Sherman, 
Chicago,  111.,  on  July  9,  1912,  about  fifty  members  being  present. 
I  After  prayer  by  Rev.  O.  M.  Canard  of  the  Normal  Park  Presby- 
'  terian  Church,  Robert  Quayle,  superintendent  of  motive  power 
of  the  Chicago  &  North  Western,  delivered  tlie  opening  address. 

.        ■     ■■    ''•■■■,■•';      "^  MR.   ^r.\VI.K*S   .\ni)RESS.    •       •  '-'■ 

Mr.  Quayle.  in  commenting  on  the  motto  of  the  association — 
Higher  Efficiency  in  Railway  Tool  Service — said  in  part :  Today 
the  efficient  man.  who  is  also  an  executive,  is  the  one  who  knows 
what  Tom,  Jack  and  Harry  are  doing.  If  he  does  not  know  that, 
he  is  not  efficient.  The  word  efficiency  not  only  applies  to  tools, 
but  in  a  larger  and  more  comprehensive  sense  it  also  applies  to 
men.  We  talk  about  shop  efficiency,  but  we  are  not  talking  very 
much  about  man  efficiency,  and  after  all,  it  is  the  man  that  moves 
the  tools.  It  is  the  braiti  of  the  man  that  conceives  the  idea  to 
make  the  tools.  It  is  the  need  of  the  tool  that  has  come  into 
man's  brain,  and  then  the  man  works  out  the  ideas  in  his  head 
to  accomplish  what  he  is  looking  for.  The  man  is  higher  than 
the  tool  that  he  makes.  We  sometimes  give  credit  to  the  tools, 
but  back  of  the  machine  there  is  the  brain  and  the  man  who 
fitted,  and  adjusted,  and  changed,  and  perfected  it.  How  seldom 
we  give  credit  to  the  man.  It  is  the  thing  that  we  see  before  us 
to  which  we  give  the  credit,  and  the  man  often  is  forgotten. 

If  you  have  men  working  for  you  and  they  do  something  worth 
•while,  or  something  better  today  than  they  did  yesterday,  a  word 
of  encouragement  makes  them  bigger  and  better  men  tomorrow, 
and  your  chances  are  enhanced  because  of  that  kindly  word  of 
encouragement.  He  grows  and  you  grow  because  he  does.  You 
profit  by  the  work  he  does. 

You  sometimes  think  that  in  this  day  and  generation  oppor- 
tunities have  gone  by.  Get  that  out  of  your  heads.  Opportuni- 
ties are  more  numerous  today  than  they  ever  were.  There  is 
more  need  of  invention  today  than  there  ever  was.  Every  new 
invention  creates  new  thoughts.  We  get  in  touch  with  the 
bigger  things  of  life,  and  the  larger,  more  intricate  machinery. 
Let  us  get  familiar  with  the  biggest  things  on  earth  in  our  line 
and  the  best  things  in  our  line  and  study  them  out,  and  do  not 
think  that  opportunities  have  gone  by.  When  you  cannot  find 
an  opportunity,  just  make  one.  You  are  big  enough  to  make 
opportunities  and   have  things  coming  your  way. 

If  this  association  is  good  for  anything,  let  it  be  good  for 
eliminating  cost  by  the  standardizing  of  tools  and  methods.  Sec 
that  your  standards  will  not  only  be  a  standard  of  the  local  shop, 
but  for  the  entire  system. 

MILLINO   CITTERS    .\ND  RE.VMERS. 

A.  R.  Davis  (Cent,  of  Ga..  Macon.  Ga.)  presen^d  the  follow- 
ing paper  on  this  subject.: 

I  will  consider  the  topic  from  the  standpoint  of  cutting  effi- 
ciency, and  the  cost  of  keeping  the  tools  in  working  condition. 
We  have  all  been  bound  to  old  tradition  as  to  milling  cutters  and 
their  formation,  giving  them  many  flutes  of  a  given  form,  either 
with  a  12  flute  and  40  deg.  cutter  for  the  smaller  diameters  and 
12  flute  and  50  deg.  for  the  larger  diameters  and  also  using 
arbors  entirely  too  small  for  the  work.  For  the  past  three  years 
I  have  been  gradually  decreasing  the  number  of  flutes,  and  in- 
creasing the  total  angle  of  the  fluting  cutter,  with  excellent  re- 
sults. -After  reading  Mr.  DeLeeuw's  article  on  Milling  Cutters 
and  Their  Efficiency,  presented  before  the  American  Society  of 


Mechanical  Engineers  last  year,  I  proceeded  to  follow  his  recon-- 
mendations  as  to  the  number  of  flutes  and  their  form  with  re- 
sults that  have  exceeded  my  expectations. 

A  section  of  Mr.  DeLeeuw's  article  on  the  formation  of  th> 
flutes  and  their  number  is  as  follows :  "The  3j/2  in.  diametc 
cutters  are  made  with  nine  and  the  4^  in.  diameter  with  te. 
flutes  which  correspond  to  about  l'-^  in.  spacing;  the  point  o: 
the  tooth  has  a  face  of  one  thirty-second  of  an  inch,  and  the 
back  of  the  tooth  forms  an  angle  of  45  deg.  with  the  radial  line 


'.)'••.       A  Teeth  3U  in.  Diam; 


Fig.    1 — Formation   for   Nine   Flute   Cutter.     ,■',.<;    ',.,: 

The  chip  space  is  approximately  four  times  as  great  as  in  the 
usual  standard  cutter  of  the  present  time,  and  is  formed  with  a 
3/16  in.  radius  at  the  bottom."  These  cutters  are  shown  in 
Figs.  1  and  2.  ;  '..^:^:^- •.?;;:.;■::.■:,, :::,,^-r:^'^  ■  ..■::■  ■■ -. 

In  using  cutters  of  this  fortn  for  a  year  we  have  not  had  a 
single  one  break  in  service,  and  have  removed  as  high  as  three 
cubic  feet  of  stock  (machine  steel)  with  a  4  in.  diameter,  4^/2  in. 
face  cutter  with  one  grinding.  Though  not  directly  connected 
with  the  foregoing,  attention  should  be  called  to  the  fact  that 
present  practice  calls  for  arbors  which  are  too  small.    In  the 


•  •"' V-"-.-; 


Fig.   2 — Formation   for   Ten    Flute  Cutter.  ^.^ 


cutters  mentioned,  the  3'2  in.  is  made  with  V/i  in.  and  1^  in. 
arbors,  the  4>4  in.  cutter  with  1^  in.  and  2  in.  arbors. 

Since  adopting  our  present  standard  cutters,  I  have  made  a 
number  varying  from  3  in.  to  6  in.  in  diameter,  and  have  made 
the  spacing  as  large  as  l^  in.  on  some  6J4  in.  diameter  cutters, 
with  good  results.  We  mill  these  cutters  with  a  spiral  of  12 
deg.  angle,  and  in  pairs  of  rights  and  lefts  to  reduce  the  end 
thrust  on  the  spindle  as  much  as  possible.  These  cutters  are 
nicked  one  inch  pitch,  with  a  75  deg.  nick,  and  a  1/16  in.  radius 
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at   the   bottom.    This    nick    has    eccentric    relief,    giving   ample 
clearance  to  prevent  dragging  the  stock. 

The  table  below  gives  the  number  of  teeth  for  the  various 
(iiameters  of  cutters  and  end  mills,  and  my  experience  indicates 
tiiat  a  spacing  of  from  1^4  »"•  to  IJ/2  in.  will  give  the  best  results. 


For    Cutters. 

:'        Diam.         •;■•.;"■.         Arbor.  Teeth. 

2yi   in.                                      1   in.  8 

3  in.  to  S'A  in.              1J4  in.  to  IK  in.  9 

4  in.  to  41/2  in.              1J4  in.  to  2  in.  10 
Al'i  in.  to  S      in.             2  in.  to  2 J^  in.  11 

5  in.  to  6       in.             2^  in.  to  3  in.  12 

For  End  Mills.  ■ 
-  -  •     Teeth.  Degrees.    ." 

'■"•■''■-'•.;;     4  .•..        105     .■- 

'■■.;'"'<'-^::  -5     .      .■  ..lOS      ;  '• 

-.    ■■-'■:.i' :'.§.:■  ':■■■■■:■:'  '■  ■'.■  .■^^'' :,- :.m  \  ■;:  ;■ 
8  90 


Degrees. 
90 
85 
81 
78 
75 


Diam.  ,-    . 

1  in.  .-  . 
Hi  in.  ;  :.  .. 
1 V2  in. 

2  in. 

End  mills 
of  the  teeth 
milled  at  an 


Radius. 

3/16  in. 

3/16  in. 

3/16  in. 

!4  in. 

J4  in. 


Radius. 

1/16  in. 

1/16  in. 

H   in. 

H   in. 


Up  to  1>^  in.  require  a  second  cut  to  relieve  the  back 
and  prevent  excessive  depth  of  flute.  The  back  is 
angle  of  45  deg.  to  the  cutting  edge.    Figs.  3,  4,  5 


w*-^ 
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fs'fg.  3 — New   Design  of   End    Mill  with   Four  Teeth 


N°.U    I 


and  6  show  the  end  view  of  these  mills.  These  cutters  will  have 
a  greater  depth  of  flute  and  can  be  ground  oftener  and  quicker 
than  the  old  style.  The  cutter  enters  the  work  without  excessive 
chatter  and  gives  a  smooth  finish.  It  will  not  leave  revolution 
marks  to  as  great  an  extent  as  a  cutter  with  more  flutes.  The 
wide  spacing  allows  more  chip  room  and  permits  heavier  feeds. 
A  ammeter  on  a  motor  driven  miller  shows  about  25  to  30  per 


>*T%_ 


■   •.  ...   Fig.  4 — New   Design   of   End    Mill   with    Five  Teeth.     ,    / 

cent,  lower  power  consumption  m  favor  of  the  coarse  flute.  The 
four  and  five  flute  end  mills  cut  freely  and  permit  of  very  coarse 
feeds,  and  do  not  break  from  choking  as  does  the  usual  end  mill. 
The  helical  cutter  gives  a  fine  finish,  will  not  make  revolution 
marks,  and  does  not  spring  the  arbor.  The  power  consumption 
is  very  low.    On  a  60  in.  vertical  miller  used  on  rod  work  we 


10  R.H.spiraieteeth^     ^  *  I* — 
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Fig.  5— New   Design  of  End   Mill  with   Six  Teeth. 

have  used  a  helical  cutter,  the  spiral  made  to  throw  the  thrust 
up  thus  taking  the  weight  of  the  spindle  off  the  bearings. 

The  following,  from  Mr.  DeLeeuw's  paper,  gives  a  description 
of  the  helical  cutter:  "These  cutters  consist  of  a  cylinderical 
body,  with  two  or  three  screw  threads  wound  around  them,  the 
threads  being  of  a  section  indicated  in  Fig.  7.  The  helical  is 
wound  around  the  body  with  an  angle  of  69  deg.  with  the  axis. 
The  diameter  is  3^  in.  and  the  lead  of  the  helix  4^4  in.  They 
are  made  in  two  styles,  either  single,  or  as  interlocking  right  and 


left  hand  cutters.  They  are  given  a  rake  of  15  deg.  and  clear-  ; 
ance  of  5  deg.  when  used  for  steel,  and  with  a  rake  of  8  deg.  and  v 
clearance  of  7  deg.  when  used  on  cast  iron." 

The  helical  cutters  I  made  were  given  slight  changes  in  the  ' . 
lead  and  were  of  diameters  from  2Vs  in.  to  AV*  in.,  but  we  main-  i- 
tained  the  same  rake  and  clearance  recommended-    The  results  ; 
were  good.;-,'-'-..-:'' -.^^";  ■•'.;;;  ■       .■■■.:■-■  .' f-..V"vV--'i'^''.^;  -  -;''"■■ 

All  of  our  fluting  cutters  are  given  an  angle  of  12  deg.  on  one 
side  and  the  necessary  additional  angle  for  the  other.     They  are    i 
given  an  ]/%  in.  throw  eccentric  relief.     Cutters  2^  in.  in  diame- 
ter have  a  1   in.  arbor  and  8  teeth  for  end  mills  and  reamers.   ., 


■;.'■■  10  B.H.spiralg  t«eth'     >-.  ft    <* —  t 

Fig.  fr— New   Design  of  End   Mill  with   Eight  yw»u':'-[--'''li^ ■': 

Cutters  3  in.  in  diameter  have  a  l^jj  in.  arlior  and  10  teeth  for  the ' 

mining  cutters. 

I  have  not  made  a  thorough  test  as  to  the  advantage  of  differ-  ■ 
ent  angles  of  spiral  in  relation  to  power  consumption  and  finish   • 
of  work.    After  trying  from  8  deg.  to  20  deg.  angle  of  spiral,  12  • 
deg.  was  selected  as  the  best  angle.    This  may  be  changed  after  . 
a  more  complete  test.     Each  form  of  cutter  is  a  problem  in  itself 
as  to  diameter,  number  of  flutes  and  amount  of  relief.  ' 

Reamers  are  of  such  a  variety  of  styles  and  are  used  for  such  • 
a  variety  of  work,  that  I  will  not  deal  with  any  but  those  most 
generally  used.     The  1/16  in.  taper  per  foot  hand  reamer  is  the 
one  most  used  in  railway  shops,  and  is  also  the  most  abused,   . 
running  at  high  speed  without  oil,  and  being  driven  into  the  work 
and  pulled  loose  with  a  jerk  and  is  even  run  backwards  occa- 
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'■-"■..-'.'":  ,'':^\-'  Fig.  7— New  Design  of  Helical  Cutter.       ^-^ '■■'■  ■.'-■\-'^:^  .^ 

sionally.  A  reamer  to  give  satisfaction  must  be  tough  enough 
to  stand  this  abuse  and  maintain  a  cutting  edge  under  the  most 
trying  conditions;  it  must  not  choke  in  the  flutes  and  must  cut 
with  the  minimum  power  consumption. 

With  these  points  in  view  we  have  made  a  number  of  tests 
during  the  past  year  that  included  sixteen  styles  of  reamers  of 
four  different  flute  formations.  In  the  preliminary  tests  we 
tried  a  number  of  different  angles  of  spirals  ranging  from  5  to 
12  deg.  and  selected  8  deg.  as  consuming  the  least  power.  A 
list  of  reamers  used  in  the  final  test  and  their  form  is  given  in  the 
table.    We  used  three  sizes  of  each  form  and  reamed  %  in.  from 


4_'4 


.;;-^;;^(^-jV'-";-;.''';i;y.: 


ENGINEER. 


VcL.   86,    Xu.  8. 


the  holes  to  get  as  nearly  as  possible  a  uniform  load  on  the 
motor.  The  tests  were  made  on  machinery  steel,  part  being 
through  a  4^  in.  section  and  part  with  three  lyi  in.  plates.  We 
selected  V/a  in.,  and  1  5/32  in.  and  1-3  1/16  as  the  average  size 
of  bolts  used  on  an  engine.  !..:..:.'.  ..';.  •'■:■■.■' 


No.  Flutes. 

10 

10 

10 

10 

.   8 


r         Form  of  Flute.  Power  Ratio. 

Stg.   flute 100        percent. 

Stg.    nicked    98.46  per  cent. 

,  ..: Spiral    8    deg 96.63  per  cent. 

Spiral    nicked    95.34  per  cent. 

Stg.   flute    92.30  per  cent. 


8 Stg.     nicked     86.15  per  cent. 

-  8 8   deg.  spiral    71.92  per  cent. 

8 Spiral   nicked    70        per  cent. 

6 Stg.    flute    66.92   per  cent. 

6 Stg.    nicked 62.29  per  cent. 

6 8  deg.  spiral    48.84  per  cent. 

6 Spiral    nicked    47.24   per  cent. 

5 Stg.   flute    48        per  cent. 

5 Stg.    nicked    43.96  per  cent. 

5 8   deg.   spiral    43         per  cent. 

5 Spiral    nicked    39.23  per  cent. 

The  strength  of  all  forms  of  reamers  was  tested  by  driving 

the  reamer  in  a  reamed  hole  fg  in.  and  measuring  the  load  on  an 

18  in.  lever.     The  result  was:        .,;:  ,         ?-^' '•    ,v'  ^' '    '.'■•'. I'r- ' . 

10  flute Load  500  lb' Did  not  cut. 

8   flute I.oad  500  Ih-^ Did   not   cut. 

6  flute I.oad  410  lbs Started  cutting. 

5   flute I.oad  380  lbs Started  cuttiuR. 

As  to  holding  a  cutting  edge,  I  could  not  detect  any  decided 
advantage  of  any  one  form  in  the  test,  but  since  the  five  and  six 
flute  reamer  has  been  used  in  the  shop  the  amount  of  grinding 
on  reamers  has  decreased.     I  attribute  part  of  this  to  the  fact 


Fig.   8 — New   Five,   Six  and    Eight   Flute    Reamers.      '"'■■■■ 

that  in  hand  reaming,  the  reamers  .are  not  jerked  backwards  on 
account  of  the  reamer  pulling  easier  when  driven  in  the  work. 
End  views  of  the  five,  six  and  eight  flute  reamers  are  given  in 
Fig.  8.  The  formation  is  much  stronger  than  the  drawing 
indicates. 

In  testing  rose  reamers,  the  power  required  for  the  different 
flute  formations  was  much  the  same  as  in  the  taper  reamers  as 
in  shown  below  ; 

8  flute  rose   reamer 100         per  cent. 

6  flute  rose  reamer    63.22  i>er  cent. 

3  flute  spiral,  30  deg.  angle 56.45   per  cent. 

The  ten  and  eight-flute  taper  reamers  and  tiie  eight-tlute  rose 
reamers  choked  in  reaming  and  had  to  be  cleaned  fre(iuently. 
All  reamers  were  run  at  as  high  a  speed  and  as  coarse  a  feed  as 
consistant  for  carbon  steel. 

The  large  reamers  in  use  in  the  railway  shops  on  rod  and 
motion  work  can  be  divided  into  two  classes,  the  shell  and  the 
inserted  blade.  1  consider  solid  reamers  over  3  in.  diameter 
obsolete  on  account  of  the  risk  in  tempering.  We  make  all  rod 
and  motion  reamers  of  3  in.  in  diameter  and  over  with  inserted 
blades  of  high  speed  steel  in  a  machine  steel  body,  making  the 
blades  either  }i  in.  or  7/16  in.  thick,  nicking  them  1  in.  pitch. 
The  blades  protrude  3/16  in.  and  have  a  grove  milled  at  the 
face  of  the  blade  for  chip  room ;  the  back  is  milled  with  a  45  deg. 
angle.  The  spacing  is  from  1,'4  in-  to  IJ^  in.  Tliis  makes  a 
cheap  reamer  that  gives  no  trouble  and  is  easily  renewed  when 
below  size.  The  smaller  reamers  with  sharp  tapers  are  made 
with  8  deg.  angle  of  spiral  left  hand,  nicked  and  with  taper 
shanks.  The  large  sliell  reamer  has  an  advantage  over  the  in- 
serted blade  in  that  it  may  be  cut  spiral  and  reduce  the  power 
required. 

My  experience  is  that  the  coarse  flute  in  the  milling  cutter  will 
give  as  good  a  finish  as  a  fine  flute  cutter,  that  the  coarse  flute 
reamer,  except  the  five  straight  flute  reamer,  will  give  a  good 
finish,  and  that  the  coarse  flute  will  cut  a  shoulder  out  of  a  hole 


faster  and  thus  require  less  reaming.     Also  that  the  spiral  anj 
nick  are  a  decided  advantage  and  great  power  savers.     '-'J.' 

In  tempering  cutters  and  reamers  we  use  the  barium  chloritle 
furnace  for  high  speed  steel  and  the  lead  pot  for  carbon  stC' i. 
In  hardening  high  speed  tools  of  large  sizes  we  preheat  slow  v^ 
from  three  to  five  hours,  bringing  the  heat  up  to  about  1,800  dc  j. 
F.  and  then  immerse  in  the  barium  and  bring  the  heat  up  > 
2,175  deg.  F.  and  immerse  in  oil.  We  then  draw  in  oil  to  500  dt  .;. 
F.  and  allow  them  to  cool  in  the  air.  For  carbon  reamers  \  e 
preheat  in  the  muffle  furnace  to  1.000  deg.  F.,  then  immerse  in  t  e 
lead  pet  bringing  the  rean.cr  to  1,435  deg.  F.  (100  to  110  poiii  s 
carbon)  dip  in  water,  and  draw  in  oil  to  460  deg.  F.  Do  n.it 
draw  too  fast. 

Discussion. — J.  A.  Shaw  (Central  of  X.  J.,  Elizabethpoit, 
X.  J.)  :  We  are  making  all  milling  cutters  from  Rex  A.  ... 
steel.  The  flutes  are  milled  in  6  in.  to  10  in.  cutters  about  %  i:.. 
rfeep  and  If^  in.  pitch  with  a  40  deg.  spiral.  They  are  made  in 
pairs,  right  and  left  on  one  arbor.  By  doing  this  the  thrust  cii 
the  spindle  is  counteracted.  We  omit  the  notches  for  chiri 
breakers  on  these  cutters.  In  tempering,  we  heat  in  a  furnan 
with  a  very  slow  heat  at  the  start,  tiien  increase  it  until  they  are 
brought  to  a  sweating  heat.  They  are  then  placed  in  a  cold' 
air  blast  of  about  75  pounds  pressure,  allowing  the  blast  to  play 
on  all  parts  of  the  cutting  edges  at  the  same  time  until  they  are 
cold.  We  are  having  success  with  this  way  of  tempering  and 
have  not  lost  a  single  cutter.  They  are  from  two  to  three  time.'; 
as  efficient  as  any  cutters  we  can  buy,  or  make  with  any  other 
process  we  have  tried. 

In  reply  to  a  question,  Mr.  Davis  explained  that  a  feed  of  about 
.025  in.  per  revolution  was  about  the  maximum  in  machinery 
steel.  He  also  stated  that  the  shell  reamer  had  an  advantage 
over  the  inserted  blade,  but  that  he  believed  in  large  sizes  the 
inserted  blade  is  the  cheaper  reamer  of  the  two  to  manufacture. 

Mr.  Martin  (Big  Four,  Beech  Grove,  Ind.")  :  I  am  strongly 
in  favor  of  the  spiral  cutter.  We  turn  our  shell.  For  instance, 
if  the  shell  of  the  reamer  was  9  in.  in  diameter  and  22  in.  long, 
we  mill  a  slot  around  the  shell  and  insert  square  pegs  in  it.  That 
stjle  of  reamer  has  given   us  excellent  service. 

E.  F.  Eaton  (B.  &  O.,  :\It.  Clare,  Baltimore,  Md.)  :  I  do  not 
agree  with  the  gentleman  in  regard  to  the  spiral  peg  cutter.  It 
is  a  very  bad  cutter  to  grind.  I  have  tried  several  with  poor  re- 
sults.    The  solid  inserted  blade  is  better. 

Mr.  Martin  :  If  the  spiral  peg  cutter  has  not  a  uniform  lead  it 
will  leave  marks  on  the  work.  After  we  insert  the  pegs,  we 
send  it  to  the  milling  machine  and  mill  a  perfect  spiral.  It  is 
Sf)mewhat  difficult  to  grind,  but  we  catch  about  two  teeth  at  a 
time  and  get  good  results.  ■  ;.V  . 

Mr.  Eaton :  I  tried  to  cut  them  so  that  the  grinder  would 
take  two  or  three  teeth  at  a  time.  The  grinding  blade  would 
catch  in  between  the  teeth,  and  I  considered  it  dangerous  unless 
the  machine  is  especially  adapted  for  grintling  and  the  head  has 
a  spiral  feed.  I  intended  to  build  a  machine  for  the  purpose, 
l)Ut  we  had  such  bad  luck  with  the  cutters  breaking  that  we  gave 
them   np   altogether. 

G.  W.  Smith  (C.  &  O..  Huntington.  W.  Va.)  :  We  never  make 
the  peg  cutters,  but  purchase  them.  We  use  an  8  in.  cutter  oi 
rod  work  with  success.  The  pegs  break  out  occasionally,  but  w< 
have  not  had  iiuich  trouble  about  grinding.  We  have  had  e.x 
pcricnce  with  the  solid  cutter  that  was  not  altogether  satis 
factory.  We  purchased  the  steel  and  when  it  came  to  temperin; 
we  followed  the  instructions  given  by  the  manufacturers.  The. 
did  not  show  any  signs  of  cracks  after  the  tempering  but  late 
cracks  developed  both  ways,  lengthwise  and  around  the  cutter 
The  makers  of  the  steel  sent  an  expert  to  show  us  how  to  tempe 
and  we  had  very  good  success  with  the  cutters  he  tempered. 

Mr.  Eaton :  We  use  the  inserted  cutter  for  diameters  ovc' 
6  in.  or  7  in.     Under  that  we  use  the  solid  cutter. 

H.  C.  Wilson  (Southern,  Spencer,  N.  C.)  :  On  a  pair  of  8  in 
diameter  18  in.  long  blade  cutters,  I  used  K'  in.  x  1  in.  Mushe 
steel,  inserted  deep  and  held  with  copper  plugs.    They  gave  gooi 
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res  Us.  We  also  made  an  8  in  culter,  about  6  in.  face,  from 
an  itl  driving  axle.  It  was  case  hardened  with  bone  at  a  tem- 
pi ruire  of  about  1,600  deg.  for  10  hours  and  has  never  been 
ground.  I  am  getting  good  results  with  old  axles  and  piston  rod 
stei:.  Of  course  we  use  coarse  teeth  and  leave  plenty  of  backing. 
\\c  are  milling  side  rods  with  the  cutter  and  we  are  going  to 
make  more  like  it.     '•v=;r-' ■':•:;     ■■ '    ;'  ^  •    "'■l'- 

^fcmbcr: — We  had  some  experience  along  that  line  that  was 
not  satisfactory.  It  was  found  that  the  case  hardened  soft  steel 
cuturs  on  a  large  mill  would  have  the  teeth  driven  back  in  the 
soft  material.     We  case  hardened  for  about  10  hours.       ';■.,■ 

Mr.  Elkart  (M.  K.  &  T.,  Denison.  Tex.)  :  About  a  year  ago 
we  liad  half  a  dozen  engines  on  which  the  seats  of  the  throttles 
ha<i  to  be  changed.  The  seat  was  too  flat.  We  decided  to  make 
the  tool  for  this  work  of  soft  steel  and  then  case-harden  it.  We 
made  about  8  cutting  edges  on  an  8  in.  diameter  cutter.  It  did 
the  job  nicely.  Of  course,  there  was  already  a  seat  established 
but  the  angles  was  changed.   ..,' '::^^w■■^,^^V'V;■  ^Vy^  .,..  r  ■;;,,.  .•;^;;;/:,';^ 

Mr.  Sheehan  (N.  &  W.,  Roanoke,  Va.)  :  We  purchased  some 
inserted  blade  cutters.  They  were  3^  in.  wide  high  speed  steel 
blades  and  soft  steel  bodies.  Six  of  these  cutters  on  an  arbor 
as  a  gang  cutter  were  put  to  work  and  we  used  them  only  a 
short  time,  when  it  was  found  that  the  strain  was  so  great  that 
it  imbedded  the  pin  holding  the  blades  in  place  in  the  body  and 
\vc  destroyed  two  sets  of  cutters  inside  of  a  week.  I  then  or- 
dered a  number  of  pieces  of  side  rod  steel  from  the  smith  shop. 
In  making  the  slots  and  blades  we  kept  away  from  square 
corners  as  much  as  possible.  We  drew  the  temper  of  the  blades 
u])  to  500  or  600  deg.  and  obtained  good  results.  The  blades 
were  put  in  with  a  driven  fit  and  we  caulked  them  in  place.  We 
channel  many  of  our  rods  V/2  in.  deep  and  take  a  feed  of  3  in. 
a  minute.  For  slabbing  work  there  does  not  seem  to  be  any 
limit  to  their  capacity. 

Mr.  Briggs  (D.  &  H.,  Carbondale,  Pa.)  :  In  tempering  high 
speed  steel  the  blacksmith  often  gets  near  the  melting  point.  I 
would  like  to  know  what  the  experience  of  the  members  is  in 
connection  with  the  use  of  so  high  a  temperature.  Formerly  we 
ordered  our  steel  for  the  cutters  %  in.  large  and  removed  all  the 
.scale.  Later  we  ordered  high  speed  Mushet  steel  annealed  to  the 
size  of  the  cutter.  We  have  had  some  trouble  getting  good  re- 
sults. I  would  also  like  to  learn  what  the  experience  has  been 
in  hardening  steel  without  removing  the  sca\c.■^■■■^".^:'!^':?S:•:W<i}S^:■■' 

Mr.  Martin:  I  think  that  it  depends  largely  on  the  brand  of 
steel  that  you  are  using.  Some  high  speed  steels  you  must  almost 
melt  to  get  them  hard  enough  to  do  the  work,  while  other  steels 
will  harden  at  a  remarkably  low  heat.  As  to  using  a  piece  of 
stci'l  without  removing  the  scale,  I  do  not  believe  in  it.  It  al- 
ways pays  to  remove  the  outside  of  any  steel  that  you  are  using, 
no  matter  what  kind.  Another  important  matter  to  consider  is 
the  trying  to  make  something  that  the  company  can  buy  cheaper. 
Thire  are  so  many  things  that  we  can  make  at  a  profit  that  we 
cannot  afford  to  make  anything  that  can  be  purchased  cheaper. 
I^'^'  instance,  we  started  to  make  Davis  boring  bar  tools  and 
f<^i -k!  we  could  not  compete  with  the  factory.  We  only  made 
•^ni  outfit  of  tools.     It  is  our  duty  to  watch  these  things  closely. 

THE  STAND.\RDIZING  OF  CARBON  TOOL  STEEL.  " 
I  enry  Otto  (Santa  Fe.  Topeka,  Kan.),  chairman  of  the  com- 
"'  ec.  submitted  an  individual  report  from  which  the  following 
f^  acts  are  taken:  On  account  of  the  many  varieties  of  steel 
"1  le  market  it  is  rather  ditTicult  for  tool  foremen  to  secure  the 
Pr  ler  steels  that  are  needed  to  meet  their  requirements.  Aly 
"'  of  overcoming  this  would  be  to  standardize  the  grades  of 
stt  I  and  designate  them  in  a  manner  that  would  indicate  the 
Pt  cent,  of  carbon  contained  in  each.  About  four  classes  will 
"^  t  all  the  requirements  for  tools  used  in  railway  shops.  The 
'0    ■  grades  would  be  as  follows : 

,'J  :^  1 from  0.6.S  per  cent,  to  0.7S  per  cent.  c.Trbon. 

j"  :^  2 from  0.7S  per  cent,  to  0.S5  per  cert,  carbon. 

,V  ;^  3 , from  0.85  per  cent,  to  0.95  per  cent,  carbon. 

"  'S  4. .... ii,^, .;,,..«,.  .from  0.93  per  cent,  to  1.05  per  cent,  carbon. 


•.  .t  •  •  •  :*  "• 


.1,750  deg.  F. 

.1.700  deg.  F. 

.1.650  deg.  F. 

.1.600  deg.  F. 


.  1 .480  deg.  F. 
.1.475  deg.  F. 
.1.455  deg.  F. 
.1.450  deg.  F.  . 


One  of  the  greatest  benefits  to  be  derived  from  this  classifica-  ', 
tion  is  in  the  maintenance  of  the  tools,  as  it  will  enable  us  ic» 
heat  them  more   accurately  for  forging  and  tempering.     If  the 
workmen  are  not  familiar  with  the  per  cent,  of  carbon  contained  > 
in  the  steel,  it  is  impossible  for  them  to  heat  the  steel  with  any 
uniformity,  and  as  a  consequence   the   steel  deteriorates.     With  : 
the  grades  recommended  we  should  heat  and  harden   the  steel   '" 
at  the  following  temperatures:  :.:"'•    '"^ '       '-=      ■••:.; 

;■      -  .     .   ,     For    ForcfncS.  r  ■'.,/;-'_  "• 

Grade   1  ^ . . . ';  .■■. ,  i  i. .  ...■...'.-..., < , 

Grade  2 . .. . , . . . . ..... V. 

Grade  3.  ........:,.,..■,..... 

For  H.^rdening. 

Grade  1 , . .......... 

Grade  2 

Grade  3 , 

Grade  4 '..^... 

";;;,'  For   .Nnnealinc.  ■•-••■,.!' 

,■•,::'■  All    grades   should   be   heated   from    1.250   to   1,300   deg.   F. 

The  temper  of  all  grades  should  be  drawn  to  suit  the  character  ' 
(jf  the  work  to  be  performed.      'C-.:'-'::^-  :..-::''■  .{:  ^  ■  -'-        "    ■<■     v  '      - 

I  would  suggest  that  the  first  grade  of  steel  be  adopted  for  use  -; 
in  inaking  pick  points,  wrenches,  pinch  bars,  crowbars,  etc.  The  /' 
seccnd  grade  to  make  blacksmith  tools,  boilermaker  tools,  track  "; 
tools,  hammers,  sledges,  cold  chisels,  chisel  bars,  etc.  The  third  .' 
.tirade  to  make  general  machine  shop  tools,  counterbores,  milling 
cutters,  punching  tools,  rivet  sets,  shear  blades,  machine  drills.  ' 
etc.  The  fourth  grade  to  make  taps,  dies,  reamers,  small  ma-  : 
chine   shop    tools,   brass    tools,    etc.  .; 

W.  J.  Eddy,  inspector  of  tools  and  machinerj-.  Rock  Island  ". 
Lines,  also  a  member  of  the  committee,  recommended  that  tool  •" 
steel  for  making  taps  and  reamers  should  contain  from  ninety- 
five  point  to  110  point  of  carbon;  punches  and  dies  should  - 
cnntain  .85  per  cent  to  1.00  per  cent;  rivet  snaps  should  contain  ■ 
.65  per  cent,  to  .80  per  cent.  He  doubted  whether  tools  having-/ 
shanks  used  in  connection  with  air  hammers  should  be  in  the 
same  class  as  shear  blades.  Shear  blades  should  contain  .90  per  • 
cent,  to  1.00  per  cent,  carbon,  and  rivet  snaps  should  not  contain  ' 
as  much  carbon.        .>■/;,:       '    /       ''/'■..■.'■'■■■    .■:'-.'■  \':'^^-  ■■  ■:■'■■■■■     .;■--; '/  *v 

C.  A.  Cook,  tool  room  foreman.  Chicago.  Indianapolis  S:  Louis-  •:. 
ville,  at  LaFayette,  Ind.,  another  member  of  the  committee,  did  ' 
not  think  it  would  be  at  all  practical  to  use  one  standard  of  steel 
for  the  making  of  all  tools  but  did  believe  it  could  be  covered 
by  two  cnrbon  numbers.    First,  frr  the  reamers,  taps,  drills,  and" 
thread  cutting  tools,  about  ninety  to  one  hundred  point  carbon  .  '^ 
gives   the   best   results,   but   for   rivet   snaps   and   all  tools   with  ■[. 
shanks  to  be   used  in   air  tools,  also   punches,   dies,   and   shear  '. 
lilades,  where  they  are  subject  to  the  shock,  the  steel  should  be   - 
of  a  lower  point  carbon,  say  about  Sitveriiy-^t^O  '-i'X  '^  :■  ■'  '■A':^A'' 

A.  Sterner,  tool  room  foreman  of  the  Rock  Island,  at  Chicago,  " 
also  a  member  of  the  committee,  suggested  that  the  tools  be  •' 
divided  in  three  classes:  (1)  Tool  room  tools,  (2)  Boiler  shop  •■ 
tools,  (3)   Blacksmith  shop  tools.  ♦/"<■;,■■■'...'  ~.;       •• 

The  first  includes  such  tools  as  taps,  reame^ffe,  drills,  mltlmg - 
cutters,  threading  dies,  punches,  forming  tools,  shear  blades,  etc.  . 
The  second  and  third  classes  include  rivet  snaps,  beading  tools.  ,  • 
flue  cutters,  calking  tools,  prosser  expanders,  expanding  pins,  : 
forging  dies.   etc. 

The  tools  in  the  first  class  are  all  cutting  tools,  while  tools  in  j 
the  second  and  third  are  subjected  to  vibration  and  heaxy  pres-  ;= 
sure  strains.     For  the  first  class  we  have  been  specifying  what  is 
termed  by  the  steel  makers  "Special  Grade."  giving  the  purpose 
for  which  the  bar  is  to  be  used.    For  the  second  and  third  classes.  : 
we   have  been  ordering  the  "Extra  Grade,''  except  for  beading 
tools  and  forging  dies.     Beading  tool  steel  is  ordered  special  and 
forging  dies  are  made  of  ordinary  steel. 

The  best  system  I  have  seen  for  identifying  the  kind  of  steel 
is  to  paint  the  bars,  selecting  a  different  color  for  each  grade  and 
one  for  annealed  steel.  .\  strip  of  color  is  painted  down  the 
complete  length  of  the  bar.  When  the  steel  is  annealed,  two 
strips  are  used,  one  showing  the  grade  and  the  other  that  it  is 
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annealed.  With  this  system  no  matter  how  small  the  piece  may 
be,  the  grade  will  be  known  to  those  accustomed  to  handling  the 
steel. 

Discussion — A.  B.  Davis :  I  think  95  point  carbon  steel  is 
too  high  for  boiler  punches.  We  use  about  75  or  80  point  and  get 
good  results.  A  boiler  punch  is  a  tool  that  gets  considerable 
shock,  and  it  would  nick  much  quicker  if  made  of  high  carbon 
steel.  We  have  four  grades  of  tool  steel  for  use  in  the  tool 
room,  and  order  to  the  steel  company's  specifications.  As  the 
steel  conies  in  we  paint  the  bars  a  different  color  for  every 
grade  and  when  a  workman  needs  steel  for  a  certain  job  we  tell 
him  to  get  a  white,  or  blue,  or  red  bar;  in  that  way  we  have 
eliminated  the  possibility  of  using  the  wrong  steel.  We  tried  to 
make  one  kind  of  steel  do,  and  it  was  a  big  mistake.  We  have 
a  different  color  for  high  speed  steel.  If  it  is  not  marked  plainly, 
expensive  mistakes  will  sometimes  be  made. 

August  Meitz  (Pere  Marquette,  at  Grand  Rapids,  Mich.)  :  I 
believe  that  90  point  carbon  is  too  high  for  punches.  They 
should  be  made  of  as  low  carbon  as  is  possible  to  handle.  There 
is  not  so  much  danger  of  breaking  the  punches  by  punching 
through  the  material,  but  we  find  that  we  break  90  per  cent,  of 
the  punches  by  stripping. 

J.  Martin:  Has. anyone  ever  tried  to  change  the  construction 
of  the  die  to  prevent  the  closing  up  of  the  material  as  the  punch 
goes  down.  A  die  that  is  straight  on  top  will  close  a  great  deal 
more  than  if  it  crowned  on  top.  I  believe  if  any  of  you  have 
trouble  with  breaking  the  punches  as  they  leave  the  hole,  this 
will  greatly  reduce  it. 

■  A.  M.  Roberts:  I  have  been  using  35  point  carbon  vanadium 
alloy  steel  for  punches  for  the  boiler  shop,  car  and  general  work, 
and  have  had  punches  good  for  as  many  as  30,000  holes,  while 
others  break  on  the  third  hole.  These  will  be  handened  at  the 
same  time,  and  made  from  the  same  bar.  I  believe  the  fault 
lies  in  the  stripping  or  dragging  unevenly.  If  it  does  not  strike 
the  stripper  section  squarely,  it  will  cause  a  side  pull  on  the 
punch  which  will  break  it.  I  think  the  carbon  specified  by  Mr. 
Otto  is  all  right,  but  I  would  rather  see  it  start  down  at  about 
50  point  carbon.  It  seems  to  me  that  65  poirft  carbon  is  too  high 
for  some  kinds  of  work. 

:,  A.  B.  Davis:  I  had  a  little  trouble  with  rivet  snaps.  We 
broke  quite  a  number  of  those  purchased  and  started  making 
them  ourselves.  We  bought  some  vanadium  bar  stock  and  made 
the  snaps  on  the  turret  lathe  with  fairly  good  success.  We  then 
made  some  drop  dies  and  drop  forged  the  snaps,  and  got  better 
results.  We  did  not  lower  the  prices  as  much  as  I  hoped  to, 
but  we  did  increase  the  life  of  the  snap.  Of  late  we  have  been 
making  snaps  of  tire  steel.  I  was  rather  skeptical  as  to  results 
when  I  first  made  them,  but  have  to  admit  that  they  are  a  suc- 
cess. We  are  getting  about  10  or  15  per  cent,  less  efficiency 
with  the  tire  steel  than  with  the  vanadium,  but  they  are  a  good 
deal  cheaper  and  we  are  better  off  on  the  net  cost.  However, 
it  is  hardly  out  of  the  experimental  stage  yet. 

J.  H.  Arbuckle  (G.  C.  &  S.  F.,  Cleburne,  Tex.)  :  Through 
a  mistake  I  once  made  some  punches  of  high  speed  steel  and 
did  not  have  very  good  results ;  l)ut  for  dies  for  boiler  shop 
work  high  speed  steel  gives  very  good  service. 

E.  R.  Purchase  (Boston  &  Albany,  Springfield,  Mass.):  I 
made  some  high  speed  steel  punches  from  ^  in.  up  and  had 
good  results,  but  on  smaller  dies  they  broke  off.  I  think  car- 
bon steel  is  better  for  the  smaller  sizes  and  high  speed  for 
larger  sizes. 

A.  M.  Roberts :  We  use  quite  a  bit  of  high  speed  steel  for 
punche.^  and  our  trouble  has  been  that  while  the  steel  seems 
to  last  fairly  well,  it  becomes  rough  on  the  sides  and  causes  the 
breakage  of  tlie  punch. 

B.  Henrikson  (Chicago  &  North  Western,  Chicago)  :  For  a 
number  of  years  we  have  dated  all  tools  and  stamped  the  maker 
of  the  steel  and  the  percentage  of  carbon  on  each.  I  found 
it  convenient  to  know  how  long  a  tool  had  been  in  service  and 


also,  when  it  gets  in  the  scrap,  we  can  pick  out  the  exact  knd 
of  steel  we   want. 

O.  H.  Dallman  (Pennsylvania  Lines,  Chicago)  :  We  an 
use  a  piece  of  steel  for  the  purpose  for  which  it  was  spec  ed 
by  looking  it  up  in  the  catalog,  but  I  think  it  would  be  a  g  od 
idea  for  the  steel  companies  to  also  show  the  percentage  of 
carbon  in  their  catalog.  It  would  be  a  great  advantage  in 
handling  the  carbon  steel  and  also  in  the  hardening  of  ;  Jf.. 
hardening  steel.  •.■,.:••':••:,..'••••  ■•'.;•':       ,..> 

TE.MPERING    OF    TOOL    STEEL    IN    AN    ELECTRIC    FURNACE.    'J    .' •• 

B.  Henrikson,  tool  room  foreman  of  the  Chicago  &  No  th- 
western  at  Chicago,  presented  a  paper  on  this  subject,  pan  of 
which  is  given  below :  All  metals  in  the  shops  are  now-a-(!  lys 
being  worked  at  a  speed  undreamed  of  in  the  days  of  car:>on 
tool  steel.  Much  of  this  advance  is  due  to  the  advent  of  he 
use  of  the  rarer  metals,  such  as  vanadium,  nickle,  chromium 
and  tungsten,  but  even  their  presence  would  be  of  no  practical 
importance  without  the  proper  heat  treatment  of  the  metal  after 
it  has  been  manufactured.  This  change  from  the  use  of  the  <ild 
time  carbon  steel  to  the  present  day  special  steels  is  working  a 
revolution  in  the  methods  which  were  formerly  in  vogue  for 
tempering  carbon  steels.  Temperatures  are  demanded  which 
cannot  be  successfully  attained  in  the  ordinary  forge  without 
danger  of  altering  the  composition  of  the  steel. 

The  best  results  so  far  obtained  in  a  furnace  requiring  fuel 
have  been  brought  about  in  the  following  manner.  The  tool  to 
be  tempered  is  placed  in  some  sort  of  a  receptacle  and  all  the 
space  around  it  is  filled  with  finely  divided  charcoal.  Then  the 
receptacle  is  sealed  up,  so  as  to  be  impervious  to  gas  or  air, 
and  is  placed  in  the  furnace.  The  temperature  is  brought  to 
that  required  to  give  the  tool  the  desired  degree  of  hardness 
(about  2,1(X)  deg.  F.),  and  this  temperature  is  maintained  until 
the  heat  has  had  a  chance  to  penetrate  entirely  through  the 
whole  mass.  This  requires  about  two  hours.  The  receptacle 
is  then  removed  from  the  furnace  and  the  tool  taken  out  and 
plunged  into  an  oil  bath.  The  charcoal  does  not  adhere  to  the 
steel.  By  this  method  an  excellent  job  is  obtained.  An  even 
heating  of  the  steel  prevents  spring,  giving  accuracy.  By  pack- 
ing in  charcoal  and  sealing,  exposure  to  air,  gas  or  fuel  is  pre- 
vented and  consequently  the  chemical  composition  is  not  altered. 

The  nearest  approach  to  the  results  obtained  in  the  above 
manner  is  obtained  by  the  use  of  the  electric  furnace,  which  it- 
self supplies  the  place  of  the  sealed  receptacle  and  as  it  requires 
no  blast  or  fuel  to  obtain  a  high  temperature,  the  danger  of 
altering  the  chemical  composition  is  obviated.  The  highest 
desired  temperature  can  be  obtained  and  by  varying  the  strength 
of  the  electric  current,  any  desired  degree  of  heat  can  be  ob- 
tained and  maintained  constant. 

There  are  two  distinct  types  of  electric  furnaces.  One  type 
is  so  constructed  that  it  forms  an  open  vessel  in  which  is  placed 
a  substance  which  becomes  a  liquid  at  the  hardening  tempera- 
tures. The  substance  generally  used  consists  of  barium  chloride 
and  potassium  chloride  mixed  in  the  proper  proportion,  tliis 
proportion  depending  upon  the  metal  to  be  hardened  arvd  the 
temperatures  desired.  For  very  high  temperatures,  only  pure 
barium  chloride  is  used.  In  some  shops  for  temperatures  bel'W 
700  deg.  C.  (1,292  deg.  F.)  pure  sodium  nitrate  is  used  aid 
sometimes  a  mixture  of  sodium  nitrate  with  potassium  chlori  e. 
The  author's  experience  does  not  cover  the  use  of  nitrates,  'n 
practice,  it  has  been  found  that  one  objection  to  the  use  of  t'  is 
method  is  that  the  tongs,  used  in  removing  the  tools  from  '  le 
bath,  decompose  and  tiny  particles  of  iron  collect  on  the  cutti  ig 
edges  and  when  plunged,  these  particles  become  so  hard  ti  it 
they  can  be  removed  only  by  grinding.  Often  it  is  impossi'  le 
to  grind  them  off  without  injuring  the  tool.  Aside  from  t'  is 
trouble,  very  good  results  are  obtained  in  this  furnace.  T  'C 
outer  walls  of  the  furnace  are  never  hot,  so  there  is  no  dan^  r 
from    fire   and   the   cooling   bath    may   be   placed    close   to   t  le 
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furnace  thus  reducing  to  a  minimum  the  time  between  removing 
and  plungnig. 

The  other  type  of  furnace  does  not  make  use  of  a  heating 
!)ath,  but  consists  of  a  box-like  structure  which  may  be  closed  so 
as  to  excUtde  the  outside  air.  The  heat  is  generated  by  the  re- 
sistance of  carbon  resistors  located  in  the  side  walls  of  the 
furnace.  The  current  strength  and  thus  the  temperature  of  the 
furnace  is  varied  by  altering  the  area  of  contact  of  these  re- 
sistors. The  greater  the  current  which  is  allowed  to  flow,  the 
higher  is  the  temperature  obtained.  It  is  generally  found  that 
if  the  furnace  is  entirely  closed,  a  reducing  action  takes  place, 
so  a  door  is  provided  for  the  admission  of  outside  air  until  the 
action  is  neutral.  Care  must  be  taken  in  using  this  furnace, 
that  too  much  air  is  not  allowed  to  enter,  for  then  oxidation 
takes  place  and  the  steel  will  scale.         "r    .;.;■.;•     '  ■  ■  ■'  - -^^.  .- 

The  electric  furnace  has  a  distinct  advantage  over  any  kind 
of  a  furnace  making  use  of  a  blast,  as  in  the  latter  case  it  is 
next  to  impossible  to  maintain  the  temperature  constant  in  all 
parts,  and  the  tool  to  be  hardened  will  become  hotter  on  one 
side  than  on  the  other  and  will  be  sprung  out  of  true.  With 
the  electric  furnace  no  draft  is  required  and  as  a  purely  soaking 
action  takes  place  the  tool  is  evenly  heated. ■jc'.vvr.    .;.,.•■;    ., 

Discussion — There  was  practically  no  discussion  on  this  paper. 

CARE    OF    SHOP    TOOLS. 

On  account  of  the  illness  of  J.  W.  Pike,  chairman  of  the  com- 
mittee on  this  subject,  no  report  was  presented.  Several  of 
the  members,  however,  brieflj-  discussed  it  as  follows : 

Discussion — A.  R.  Davis :  For  beading  tools  we  turn  up  the 
>hank  from  the  bar  stock  on  the  turret  lathe  and  have  a  die 
wliich  practically  leaves  no  other  machine  work  to  be  done. 
I  use  lead  altogether  in  hardening.  We  are  using  vanadium 
steel,  %-m.  octagcn.  Usually  we  make  a  dozen  at  a  time  and 
bring  them  up  to  1,200  or  1,500  dcg.  in  a  muffle  furnace;  they 
are  then  heated  up  to  1,435  deg. — we  have  brought  a  few  to  1,450 
—and  dipped  in  water.  Afterwards  we  put  them  in  a  basket 
and  draw  in  oil  to  490  deg.  They  are  hardened  all  over  and 
drawn  to  an  even  temper.  Our  beading  tool  trouble  is  a  thing  • 
of  the  past.  In  the  last  nine  months  I  believe  we  have  made 
but  one  order  of  beading  tools  for  the  system.  I  can  not  give 
the  actual  number  of  flues  each  will  bead  but  the  first  I  tem- 
pered were  used  eighty  days  for  all  flues  in  the  back  shop 
without  injuring  them.     It  is  a  twenty-three  pit  shop. 

J.  Martin :  We  make  beading  tools  in  a  forging  machine,  but 
previous  to  sending  them  to  the  machine  we  draw  them  down 
on  a  Bradley  hammer.  I  am  not  in  favor  of  trying  to  make  a 
beading  tool  in  one  blow,  as  I  think  it  will  injure  the  steel. 
Hammering  steel  properly  will  refine  it.  We  make  them  in  one 
blow  on  the  forging  machine,  after  they  have  been  drawn  out 
and  shaped  up  on  the  hammer.  About  the  number  of  flues  from 
one  dressing  of  a  beading  tool.  If  we  get  1,000  we  are  satisfied. 
I  have  tried  all  tempers,  and  I  would  rather  stay  on  the  safe 
side  and  have  a  tool  to  repair  than  to  have  it  break.  The  great- 
est trouble  we  had  with  breakage  was  at  the  shank.  W^e  changed 
our  stock  from  %  in.  to  ^  in.,  and  gave  particular  attention 
to  see  that  bead  of  the  tool  was  in  the  center  of  the  stock. 

O.  H.  Dallman :  We  had  a  lot  of  trouble  with  beading  tools 
in  breaking  the  shanks  and  tongues,  and  overcome  it  by  getting 
an  alloy  steel.  One  of  these  on  a  thorough  test  beaded  3,600 
flues  before  the  size  to  the  gage  was  gone.  We  allow  1/64  in. 
wear. 

A.  Meitz:  We  use  13/16-in  steel.  We  did  use  H  in.  but 
changed  to  13/16  in.  and  find  that  it  makes  the  best  shank. 

Other  members  reported  both  ^  in.  and  13/16-in.  octagon 
steel  to  be  satisfactory  for  this  purpose. 

O.  H.  Dallman:  In  forming  the  tools  up  in  one  blow,  I  would 
like  to  know  if  Mr.  Davis  makes  them  sideways  or  endways. 
Stock  ^  in.  in  diameter  will  not  carry  enough  if  you  do  not 
upset  it. 

A.  R.  Davis:  We  form  them  endwise  in  a  die.  >■■..' 


C.  A.  Sheflfer  (Illinois  Central)  :  We  tried  many  diflferent 
kinds  of  drills  for  opening  up  the  holes  of  rusted  staybolts,  and 
even  had  a  number  of  flat  drills  made.  They  worked  very  well 
but  were  expensive.  I  attempted  to  obtain  some  high-speed  bar 
or  tool  steel  about  5/32  in.  square,  but  was  not  able  to  get  it. 
A  small  piece  of  steel  of  this  size  ground  down  on  the  four 
sides  to  a  point,  makes  a  very  good  drill  for  opening  up  these 
holes,  with  the  exception  of  staybolts  that  are  riveted  over  so 
that  the  hole  is  closed.  I  also  took  the  matter  up  with  one  of 
the  companies  that  makes  special  drills  for  tell-tale  holes.  These 
drills  are  made  of  flat  twist  high-speed  steel,  the  material  used 
having  a  concave  surface  on  each  side.  They  made  me  a  num- 
ber with  a  flute  straight  edge,  and  I  believe  they  are  superior  to 
anything  in  the  twist  drill  line  for  this  purpose. 

B.  Henrikson:  We  had  trouble  in  drilling  the  tell-tale  holes, 
which  we  make  3/16  in.  in  dianieter.  I  got  up  a  kink  for  doing 
the  work  which  includes  an  injector  that  squirts  water  in  the 
hole.  When  the  machine  is  started  the  water  blows  the  chips 
out.  A  man  can  drill  60  or  70  staybolts  an  hour.  In  opening 
up,  I  find  the  carbon  drill  is  about  as  good  as  any. 

E.  R.  Purchase :  I  made  some  staybolt  taps  with  a  45  deg. 
:  rose  reamer  on  the  end,  and  find  that  they  make  a  good  hole. 
You  get  the  hole  and  the  tap  follows  pretty  straight. 

^Member :  I  notice  the  manufacturers  are  making  a  four 
fluted  staybolt  tap.  In  our  shop  we  have  received  them  without 
specifying,  and  when  we  put  them  in  use  we  could  not  get  the 
bolts  to  follow  the  tap.    The  five  fluted  tap  gives  no  trouble. 

H.  Otto :  The  five  fluted  taps  are  the  best.  You  should  have 
a  bucket  of  compound,  and  when  you  tap  from  the  outside,  use^ 
four  or  five  taps  in  rotation. 

J.  J.  Sheehan :  I  make  a  motion  that  we  recommend,  as  a 
standard,  boiler  studs  of  ^-in.  taper  per  foot,  12  thread,  the 
form  of  the  thread  to  be  U.  S.  standard,  and  that  it  receive  the 
endorsement  of  the  Tool  Foremen's  Association. 

The  matter  was  laid  over  for  one  year  to  be  disposed  of  at 
the  next  meeting.  '   :,:      -^'V^.  V;{',:  :/•'- '.Y' -'  ^• '•^ 

•       '      •     ^.         .       CHECKING   SYSTEM    FOR   SM.\LL  TOOLS.  i   •:'■•-•■     •    » 

Committee:  J.  T.  Fuhrman  (Great  Northern,  St.  Paul, 
Minn."),  Alfred  Peterson  (Colorado  &  Southern,  Denver,  Colo.), 
G.  Mitchell  (Erie,  Gabon,  O.),  H.  E.  Blackburn  (Erie,  Dun- 
more,  Pa.)  and  J.  B.  Hastey  (Santa  Fe,  San  Bernardino,  Cal.). 

The  committee  made  the  following  recommendations: 

Have  the  toolrooms  centrally  located,  well  lighted,  and 
equipped  with  racks  large  enough  to  hold  a  sufficient  number 
of  tools  to  meet  the  daily  requirements.  Enough  cupboards 
should  be  furnished  to  hold  templates,  standard  gages,  and  a 
small  amount  of  tools  for  stock,  also  files,  punches  and  dies, 
taps,  drills,  expanders  and  repair  parts  for  pneumatic  drills  and 
hammers,   etc.,  to   replace  broken  and  worn  tools. 

Every  tool  should  be  stamped  with  its  size  or  name.  Have 
a  rack  for  drills,  one  for  reamers,  one  for  taps,  etc.  Place  the 
heavy  tools  at  the  bottom,  and  the  light  ones  on  the  top  shelves. 

Keep  the  tools  most  in  use  close  to  the  window.  Have  a 
stamped  brass  plate  fastened  to  the  shelf  showing  the  size  or 
number  of  the  tool  placed  there.  The  tool  room,  for  its  use 
only,  should  have  checks  to  signify  the  tools  under  repairs,  or  to 
be  replaced.  There  should  be  a  tool  or  a  check  of  some  kind 
in  every  place  where  a  tool  is  kept. 

All  the  men  have  shop  numbers  and  the  same  number  should 
be  used  on  his  tool  checks;  the  man  when  first  employed  should 
give  his  name  and  check  number  to  the  tool  room  attendant, 
who  makes  a  record  of  it  and  furnishes  si.x  tool  checks.  The 
office  furnishes  the  toolroom  r:ttendant  with  a  list  of  all  the 
names  and  their  clock  number  at  the  end  of  every  month.  The 
fist  is  hung  up  over  the  check  board,  which  holds  six  checks  of 
each  number  on  the  time  clock  in  the  shop.  If  there  are  any 
changes  made  the  attendant  will  change  the  checks. 

When  a  man  gets  a  tool  from  the  tool  room  he  gives  a  check 
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for   every   tool   he   receives,   and   the   check   is   put   in   tlte   place 
where  the  tool  is  kept. 

All  tools  out  on  tool  checks  should  be  returned  to  the  tool- 
room every  night  before  the  hour  of  closing.  Where  tool 
checks  remain  in  the  toolrooms  over  Sunday,  the  general  fore- 
man should  be  notified  and  the  men  to  whom  the  checks  belong 
should  be  required  to  give  an  explanation  of  why  they  did  not 
return  the  tools.  A  clearance  card  properly  signed  should  be 
presented  to  the  toolroom  for  tools  damaged  or  broken  before 
the  tofd  check  will  be  returned  to  the  workman.  At  the  close 
of  each  week  the  clearance  cards  should  be  given  to  the  general 

foreman.       '■-:'" 'r;^.'.-^'".  \  :'-.,/..;■;  •■■''"'i    ■■■'".   .  -  ■.;,■•■  v-  <'- 

No  machinist,  boilermaker,  handyman,  or  apprentice  should 
be  allowed  to  keep  any  tools  whatever  in  a  private  place.  Such 
practice  is  always  bound  to  end  l)y  having  a  large  number  of 
toots  locked   up  out  of  service. 

No  tools  should  be  loaned  outside  of  the  shop  beyond  the 
check  system,  except  by  a  written  order  from  the  superintendent, 
or  his  assistant.  A  record  should  be  kept  by  the  tool  foreman 
of  every  tool  loaned  and  it  should  be  signed  by  the  man  who 
received  the  tool.  The  order  is  kept  as  a  check  and  is  returned 
to  the  office  when  the  tool  is  returned.       :.:.'-' 

No  man  should  receive  his  time  upon  quitting  without  having 
a  clearance  card  signed  by  the  toolroom   foreman. 

Cienerally  .speaking  boys  and  helpers  are  employed  as  tool- 
room attendants.  '1  he  idea  is  to  have  the  boy  get  acquainted 
with  the  tools.  It  may  be  all  right  for  the  boy.  but  it  is  bad  for 
the  tools.  It  takes  some  time  to  get  acquainted  in  a  large  tool- 
room, and  a  boy  generally  wants  a  change  before  he  really  gets 
familiar  with  the  tools.  The  attendant  should  be  a  man  well 
acquainted  with  all  tools,  and  should  know  when  a  tool  is  to  be 
repaired  or  sharpened,  and  there  should  be  enough  help  for 
giving  cut  tools  at  rush  hours  in  the  morning  and  evening,  and 
the  spare  time  of  the  extra  men  should  be  used  in  cleaning 
shelves  and  tools. 

Discussion — Several  members  described  the  systems  in  use  in 
their  shops  which,  in  general,  were  practically  the  same  as  the 
conmiittee  recommended.  The  use  of  apprentice  boys,  however, 
for  passing  out  tools  at  the  windows  is  very  common.  There 
was  also  some  disagreement  with  the  reconuiiendations  of  the 
committee  as  follows : 

J.  Martin:  It  is  important  to  know  what  it  costs  to  carry 
tools  back  and  forth.  In  the  case  of  some  small  tools  that  cost 
50  or  60  cents,  the  time  wasted  after  they  are  carried  back  and 
fortii  several  times  may  amotint  U)  more  than  the  tool  did  in 
the  first  place.  1  think  it  is  almost  impossible  to  insist  on  the 
nun  carrying  the  tools  back  to  the  toolroom  each  night  in  a 
large  shop.  They  would  have  to  stop  work  much  earlier  in 
order  to  get  the  tools  in.  I  am  in  favor  of  giving  the  men 
outfits,  especially  those  that  are  on  special  classes  of  work. 
Each  of  these  men  should  have  a  tool  box  large  enough  to  hold 
bis  outfit.  We  are  mounting  these  on  hand  trucks.  The  stud 
man  has  his  air  motor;  he  could  not  work  15  minutes  without 
it  and  he  uses  it  continually.  He  has  taps  that  he  uses  fre- 
quently, his  air  hose  and,  in  fact,  everything  he  needs.  The 
box  is  numbered  and  he  is  furnished  with  a  key  to  lock  it.  We 
have  a  list  of  the  tools  in  it  and  frequently  inspect  them.  I  find 
that  a  man  will  take  much  better  care  of  these  tools  than  if  he 
was  dependent  i;n  the  toolroom  for  them.  The  idea  may  be 
applied  to  all  classes  of  work.  We  have  men  who  do  not  come 
to  the  toolroom  once  a  week.  If  a  machinist  has  to  come  to 
the  toolroom,  his  helper  has  to  wait  until  he  returns.  Probably 
there  are  three  or  four  at  the  window  when  he  gets  there,  and 
sometimes,  after  he  has  waited  he  does  not  get  what  he  came 
for.  In  a  large  shop  where  there  are  1,000  or  1.200  men  work- 
ing, you  can  never  pass  the  checking  room  that  you  do  not  see 
one  or  two  men,  often  many  more.  These  men  are  losing  time 
and  it  is  a  dead  loss;  in  some  cases  it  exceeds  the  first  cost  of 
the  tool.     I  do  not  mean  that  a  man  is  supplied  with  everything 


that  he  is  e\er  expected  to  use.  He  is  supplied  with  the  tools 
he  uses  mostly.  For  instance,  the  stud  man— the  sizes  of  studs 
in  a  boiler  do  not  have  a  very  wide  range  and  he  has  a  set  of 
the  general  sizes  only.  He  is  supplied  with  the  tools  he  uses 
mostly.  We  have  a  number  of  such  special  tool  boxes  and  I 
feel  that  it  pays  to  have  them. 

A.  \l.  Roberts:  This  scheme  puts  too  many  tools  out  of  use. 
It  would  be  like  making  a  special  engineer  for  a  certain  engine 
and  that  nobody  else  could  run  it.  In  the  shop  we  have  600  or 
700  men ;  it  takes  a  great  many  motors,  and  I  think  too  many 
tools  would  be  tied  up  and  out  of  service.  We  try  to  keep  the 
motors  constantly  in  service.  When  they  are  not  in  use  they 
arc  worthless,  just  the  same  as  a  locomotive  when  it  is  not 
running.  It  is  constant  service  that  gives  the  returns.  When 
a  man  is  through  with  a  motor  he  immediately  returns  it  to  the 
toolroom,  and  it  is  there  for  somebody  else  to  take  out. 

C.  A.  Sheflfcr:  I  believe  the  value  of  this  scheme  depends  on 
local  conditions,  or  the  distance  the  toolroom  is  situated  from 
the  work.  In  some  cases  an  outfit  would  be  a  good  thing.  I 
would  like  to  know  what  a  standard  outfit  would   include. 

E.  J.  McKernan:  We  have  a  standard  outfit— it  is  listed  in 
duplicate  on  cards.  The  man  who  receives  the  tools  has  a 
record,  and  a  copy  is  left  in  the  toolroom.  If  he  draws  more 
than  his  required  outfit  it  appears  on  the  card.  When  he  quits 
he  takes  his  supply  to  the  toolroom  and  unless  he  can  check  off 
all  the  tools  on  the  list  he  will  not  receive  his  time.         ',.";■  ..^■: 

II.  Otto:  The  outfit  given  a  man  depends  on  what  Ime  of 
work  he  is  doing.  A  floor  man  gets  three  or  four  files,  three 
chisels,  a  flat  chisel  and  a  monkey  wrench ;  these  tools  are 
marked  on  a  card,  and  he  signs  it  himself.  He  also  gets  any 
extra  tools  they  are  marked  on  the  card,  and  when  he  quits  his 
tools  are  returned. 

A  motion  made  by  A.  M.  Roberts  and  seconded  by  H.  Otto, 
that  the  association  recommend  the  use  of  six  checks  to  be 
carried  by  the  men,  was  amended  In-  A.  R.  Davis  to  read  as 
follows :  The  American  Railway  Tool  Foremen's  Association 
approves  of  a  checking  system  that  includes  the  following  fea- 
tures :  A  set  of  six  checks  shall  be  furnished.  The  man  shall 
carry  his  checks.  Lost  checks  cannot  be  replaced  without  an 
order  from  the  superintendent  or  general  foreman.  Broken  or 
lost  tools  shall  be  accounted  for  to  the  foreman  or  general 
foreman  before  the  checks  will  be  released.  A  value  shall  be 
placed  on  checks.  A  man  must  have  a  tool  clearance  before 
receiving  his  time.     Checks  cannot  be  loaned. 

This  n'otion.  as  amended,  was  carried. 

Honorary  Membership — W.  H.  Bray,  former  vice-president, 
president  and  secretary-treasurer  of  the  association,  who  has 
resigned  from  railway  service,  was  unanimously  elected  an 
honorary  member. 

Election  of  Officers — The  following  officers  were  elected  for 
the  next  year:  President,  J.  Martin  ( C.  C.  C.  &  St.  L.,  Beech 
Grove.  Ind.)  ;  first  vice-president,  .\.  M.  Roberts  (B.  &  L.  E., 
Cirecnville,  Pa.)  ;  second  vice-president.  August  Meitz  (Pere 
Marquette,  Grand  Rapids,  Mich.)  ;  third  vice-president,  M.  B. 
Roderick  (Erie,  Hornell,  N.  Y.)  ;  secretary-treasurer,  A.  R. 
Davis  (Cent,  of  Ga..  Macon,  Ga.)  ;  executive  committee.  O.  H. 
Dallman,  C.  A.  Shaffer,  A.  Sterner,  J.  J.  Sheehan  and  E.  R. 
Purchase. 

The  report  of  the  secretary-treasurer  showed  a  balance  of 
$60.22  and  a  total  membership  of  68. 

W.-vTER  F.\Mi.\E  .\T  THE  IsTHMUs. — A  water  famine  occurred 
in  parts  of  the  Canal  Zone  in  May.  owing  to  prolonged  dry 
weather.  Cristobal  was  supplied  from  the  Gatun  system  by 
loading  barges  with  water,  towing  them  to  Cristobal,  and  pump- 
ing the  water  from  them  into  the  mains.  West  Culebra,  Bas 
Obispo  and  intervening  places  were  partly  supplied  from  the 
Chagres  River. 
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REPAIRING    DRIVING    BOXES* 


:.--^''::'         BY  H.  WANAMAKER.  ''■'^r //^'^  ■'■.i 

The  methods  of  repairing  driving  boxes  outlined  below  have 
teen  found  very  successful  at  the  Depew,  X.  Y.,  shops  of  the 
New  York  Central  &  Hudson  River.  After  the  cellars  have  been 
removed  and  the  driving  boxes  have  been  taken  oflf  the  axles 
in  the  erecting  shop,  they  are  placed  in  a  basket  made  of  }i-m. 
boiler  steel,  perforated  with  1-in.  holes  in  the  bottom,  which  is 
lifted  by  a  crane  and  taken  to  the  lye  vat.     They  remain  in  the 


'■■.•;..■•"•.'.'  Fig.  1 — Chuck  for  Turning  the  Crown   Brass.     •    ;-. 

basket  while  in  the  vat  and,  after  soaking  for  about  three  hours, 
are  lifted  out  and  washed  with  clean  water.  They  are  then 
delivered  to  the  machine  shop.  The  machinist  in  charge  of 
driving  box  work  carefully  inspects  them,  and  if  the  brasses 
are  loose  in  the  boxes  or  are  worn  below  1>^  in.  in  thickness 
at  the  crown,  they  are  removed.  In  the  former  case,  sheet  iron 
shims  are  put  in  the  corners  and  the  same  brass  is  again  pressed 
in.  If  it  is  too  thin  at  the  crown,  the  brass  is  melted  and  used 
for  hul)  faces  or  shoe  and  wedge  liners.  After  a  loose  brass 
is  shimmed  and  pressed  in  place,  the  plug  holes  are  reamed 
and  new  plugs  are  fitted.  .^y  "''■' ^':'.'''^- -'■.'•''  -I^^'.  ■' .■■/^ ■■_■'':' .  -'■. 
Assuming  a  case  where  the  brass  is  to  be  scrapped,  the  first 
operation  is  to  drive  out  the  plugs.     After  these  are  removed. 


Fig.  2 — Turning   a   New  Crown    Brass. 

he  box  is  placed  on  a  pneumatic  press  and  the  brass  is  forced 
'Ut.     The   box   is   then   calipered   by   the   machinist.     The   new 

crown  brasses  are  turned  on  a  iathe,  being  held  in  the  chuck 
hown  in  Figs.  1  and  2.     After  being  turned  it  is  placed  on  a 

face  plate  and  the  edges  or  ends  are  carefully  laid  out.     It  is 

"Entered  in  the  shop  practice  competition  which  closed  May   1,   1912. 


then   clamped  on  the  table  of  a  shaper  and  machined  to  size.  '- 
The  next  operation  is  to  mill  the  grease  grooves.     This  is  done 
on   the  machine   shown   in   Fig.   3. 
After  the  brass  is  pressed  out  the  driving  box  is  clamped  on 


Fig.    3 — Milling    Grease    Grooves    In    the    Crown    Brass. 

a  planer  and  the  brass  facing  on  the  shoe  and  wedge  face  is 
removed.  It  is  then  taken  to  a  boring  mill  and  the  brass  hub 
liner  is  cut  off.     The  crown  brass  is  then  pressed  in  place  on 


Fig.   4 — Pressing   In   a   Shimed    Brass. 


•.-■•.  N  .     •"■  \ 
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\'(il..   S(i.    Nil.   S. 


lor    i\  iTv    tiii.l    Ik-    riwi\i-~.    ;iii'l    tin.-    i-lu\-k    i>    piu    in    tlic    plin'r 
wluii'   tiu-  li"'l    i>  kipt. 

All  ti'.il>  out  ..n  t'".]  i-lu-i'kv  >1imu1i1  'h-  riiiirtucl  to  tin-  lool- 
foi  in  I'M  ry  nmln  I'li'-iii'  ilu'  hour  of  rlo-iuv:.  \\  lu  re  tool 
(.■|u>.I<>  rttiiain  in  ilir  looli"' oui-  o\ir  Sinul;i\.  ilu  yrmval  \'<rv- 
luati  .-iiiitilil  l>i'  noiir:i.-il  auil  ilu-  nun  lo  whom  tlir  clucks  hcloiii; 
»fi>'uM  l>i-  !i<nir(."l  lo  .t4i\t'  an  ixirlaiiatiou  of  \vh\  thi>  iliii  iioi 
nlurn  tin-  lo.  ]>.  \  i-karam-i'  oanl  iiropcrly  >i^nril  -hould  In- 
pn-ituvil  ti'  liir  toolrooui  for  looN  ilauiavfil  or  hrokiu  luloro 
tilt  !o.  1  cluik  will  t'l'  rftiinitil  lo  tlu'  workman.  \i  IJU'  closi 
fi  tacii  wcik  thi-  v-IvaraiK\-  varils  slrouM  he  i^iMii  lo  tin  .uiiural 
torcmaii.  - ' 

N'.i  iMai'liiiii>i.  .  VhiiK'nnaki  r,  hantlyman.  or  apiirfiitivr  sliouiil 
l>f  allowiil  lo  kivp  any  tooU  whaliMT  in  a  pri\atr  placi-.  Stu'li 
jiracltta' :  i>  aKsay>  ho'.niil  ii'  i-nd  h_\  ha\iiii;  a  larr.;t.'  nnnil  it  oI 
I.  o*s  ]i  i-kfil   ni»  ■•lit   of   Mr\ii\. 

N'o  1  II  Is-  ■.liouiil  III-  |o,iiu-.l  oiit^iiK-  of  tin-  -hop  1h\oiii1  tlu- 
clu'i-k  >y>ivn.i.  iNci'iit  hy  a  writuti  .inUr  from  tlu-  -niivrintvniKiit. 
or -Ins  a<-i-iani.  A  r«.r«:>r.I  -l.oiil,!  In-  ki  pt  h_\  the  lool  foreman 
of  i\ir\  tool  lo;iut-<l  aiu.l  it  >liouM  hi-  -i.mml  h_\  ilu-  man  who 
I  iMi\i<llhr  looI.  .1  hf  I'V'irr  i>  kipt  a-  a  i-Iuik  ami  i>  nturjii'I 
lo   flu-   ofVu'i- W  h<  11    ilvi-  I'.iol   i>    nlnriu-il. 

No. man  shotilit  ri-A-oixt-  his  tiiiu  upon  iiuiitin.L;  withoni  Iiavinti 
;l  I  !iai'ai?.i-i'  i-aial  >iiiiH«l  Iry    il-.<-   toolriwiii    lonuun 

<.ii-iii-rall>  -I-i-akiny  .1  .  .\  ■»  ami  lu-lpi-r-  an  i-miilo>i-il  a>  lool- 
r.o!ii  atttiiilanis.  Ilu-  i'lia  i>  to  haw  tlu  hoy  uit  ai-ipiaiiitnl 
uiili  till-  l<« oN.  h  may  l>r  all  nuht  for  llu-  hoy.  Imt  it  i-  had  for 
rhr  tools,  it  lakf-i  -oiiH  liiiii-  lo  -(I  a;-(p'ainti-<l  in  a  larc:<-  looI 
T' o'>i,  ami  a  hov  tiiiurallv  w.uiis  a  chanLir  In  ion  Ik-  rr.illy  L;i-t-- 
ianiifiar  with  tlu-  toi.N.  Tin  atp  lulani  •.hould  hi  a  man  ui-U 
avriuaintid  with  all  tools,  ai.d  -liouhl  kn..\>.  whi-n  a  t  'ol  i-  to  hi- 
np.airi-.f  or  -hafpfiH-d. ,  an«{  tlk-rv  -hould  In-  i-uoimh  iulp  i"or 
uiviiii;  '  \:i  loo!«  -n  ru-h  hours  in  tlu-  nu  rniini  and  t-\i-niiii;.  and 
Till-  --pan;  t inn-  fi  tin-  extra  nun  slumld  he  u-i-d  in  i-Iianinu 
slu-lves  .iitid  t'iols. 

/'i\ii/j-y/'.'''— -J"'e\i-ral  nu-nihi-r-  distrihid  thr  svstiin-  in  n-i-  in 
llh'ir  -ho].-  whii'l).  in  uiiural.  wi-ri  prai-iioally  ilu  -anu-  a-  the 
i-..mniil'tevrfeoninu  tided.  'Ilu-  u-e  of  apprentice  ho\  >,  ho\ve\i-r. 
{of  pa-sitm  "lit  loots  at  the  wiiulow-  i-  \er>  eomiiion.  I  lure 
w  as   also  V'rnii'    di-;uiTn-ini  111    with    the    rei-i'ntmendatiwns    oi    the 

■  I.  iintnillee    as    ron«p%\-,; 

I.  Martin:'  li  i-  inij-rirtant  to  Ln,.w  \\h;(t  it  co^t-  lo  carry 
to.  I-  hack;  and  forth.  In.  tlu'-  case  -.f  -ome  -mall  P'ol-  ihat  co-i 
.-)»  ,]■  rti  citu-,  iju-  liire  w:,i-U-d  after  lhe>  are  canii-.l  hack  anil 
torta  -I  \  tir.jh  liir<  -  iiiav  ati:oi-nt  lo  mon-  than  llu-  tool  did  in 
(He  tirst  .  piace:  ■  !,  think:  it  is  aliiiost  iinpo— il.K  to  iiisi-t  on  the 
au-n.*carrv'ivp  il.iv.r'«*tv  hack  lo  t!u-.  foh-o.^ii  each  iiii^lu  in  a 
larn'  -Iioti:  1  l;».-y  uoi.!hI  have'  to  -.top  work  nmch  >arlii-r  in 
•>riiir  to  -it  the  p'tils  ill.  I.  ani  in  fa\or  of  uivinu  the  nun 
oitttit-.  ,.< -iJei  ialK-    "iho-i-    that    an-    ou    -pecial    cla--<  -    of    wrk. 

■  i-:ai:h  of  tlve-c  uu-ii  shoilld  Iia\  «•  a  lool  ho\  lari:e  ei'otiyh  to  iiold 
hi-  oiitiH..  \\  e  .-ire  nu.iiminii  ilu--e  on  hand  truck-.  1  he  stud 
u'ati  ha-  hi-  air  n.ot.-r:  he  couhl  ii.  t  work  1.^  minute-  uitlu'Ui 
it  all'!  he  it^«-  il  c-ontiiinally.  Me  ha-  lap-  that  he  u-e-  ire- 
.pH-ntl}.  hi-:  air  h'lse  and,  in  fact.  i-\erythiiiu:  he  need-.  Ihe 
ho\.  is  niinKhere<y  ai.'l  he  i-  iiirni-hed  with  a  ke_\  io  h.ck  ii.  We 
Ua\v  a  list  ,>■{  Vlu-  tools  in  it  and  frei|Ui-niIy  insiieci  ilu-m.  I  tiiul 
tlvitt  a  iilan^  u  ill  take  iimch  in-ttcr  care  of  the-e  tool>  than  ii  he 
wa-  deiK'nileiit  >.n  tiir  l.tolro'  hi  for  the-ii.  I  he  idea  may  he 
apjilietl  to  ;'>U  c-las-is  of  AVork.  We  ha\e  nun  who  do  not  coiiu 
to  ihf  toiilrioin  oiicf  a  week.  If  a  machini-t  ha*;  to  ciim  lo 
the  lo.ilr.  oni.  hi-  iu-lper  ha-  to  wait  until  he  return-.  rroh.-ihl> 
tlu-rv  ar«-  three  or  four  at  the  wiiulow  wlun  he  ■-;<  i-  tlu n-.  and 
-f>nR-tiim-s,  after  lu-  has  vvailed  he  dot-  tut  -..iil  what  he  came 
f>  v.  In  a  larLie  -hop  ulu-re  then-  are  l.lKid  or  1.3  (»  nii-ii  unrk- 
nit:.  \ou  c:iti  never  pass  the  checkini;  room  that  you  do  ti,,t  -co 
one  or  iwi,"  tneJi.  v'ftvn  many  more.  Iliese  inen  an-  lo-ini;  time 
and  ii  is  a  ilead  his-:  in.  some  cases  it  exceed-  ihe  iir-i  cost  of 
the  tool.      I   do  I'.ot   mean  thai   .-i   man   i-  -ujiplii  (1   with   e\  (  r\  thiii.u' 


that  III-  1-  e\i-r  expicted  to  u-e.  I  li-  i-  -upplied  with  the  tools 
he  u-es  mostly,  lor  iustanci-.  the  -lud  m.ni-ihe  sizes  of  stiuls 
in  a  lioiler  do  not  ha\i-  a  vi-ry  wide  ran<je  and  he  has  a  set  of 
the  .miii-ral  si/e-  oiilv.  lie  is  suppliid  with  the  tools  he  uses 
nio-tiv.  We  iia\e  a  nnmhi-r  of  -uch  -jiecial  P'ol  hoM--  ami  I 
fill    thai    II    ii.iv  -   lo   ha\e   them. 

A.  M.  Kohi-ri-:  This  sclii-me  jmis  too  maii\  lool>  ,,ui  of  use. 
Il  Would  he  like  iiiakiut;  a  -pecial  eiu^iiieer  fof  a  certain  eiiiiiiic 
and  thai  iiohoily  else  d  iild  run  il.  In  ihe  -hop  we  lia\i-  (i(IO  or 
7i;()  ini-ii ;  it  lakis  a  ;.;ri-;it  maii\  nuHor-.  .md  I  think  loo  many 
tool-  would  he  tied  lip  and  oiil  of  -i-r\ice.  We  lr\  to  keep  the 
iiioii.rs  coi:-tanl!y  in  service.  Wlun  ihey  are  not  in  use  tliey 
an-  worthle--.  iiist  the  same  a-  a  loconuiii\e  when  it  is  not 
runnini^.  Ii  i-  con-iant  service  that  i;ives  the  return-.  When 
a  m.-iii  i-  through  wiili  a  iiioi.it-  he  inmudiaielv  ri-turiis  it  to  the 
tiiolrooui.  .-iiiil   il    i-  iliefc    for  -omehody  el-e  to  take  otit. 

(  .  \.  .--helVei-:  I  helievi-  the  valiii-  of  this  -cheiiu-  dipi-nds  <in 
local  ci  ndiiii  11-.  or  ihe  dist.inci-  tin-  loolroom  i-  situ.ited  from 
llu-  Work.  In  some  ci-i-s  ;iu  inuiit  would  he  .'i  !L;ood  thin,!;.  I 
would   hke  to  kr.ow    wh.ii    a   -l.niilard  oullil    would    include. 

h.  J.  .McKenian  :  We  have  .'i  siamlard  outiii — it  i-  li-ted  in 
duplicate  on  cirds.  llu-  man  who  riceive-  llu-  tools  li;is  a 
record.  au(|  a  copy  is  left  in  llu-  loolroom.  If  he  draws  more 
than  hi-  nipiired  outiit  it  appear-  ou  the  c;trd.  When  he  i|itits 
he  lake-  hi-  -Ujijilv  to  the  to.  ilrooin  and  mile--  he  cin  check  olT 
,ill   the  l.-oi-  on   llu-   li-t   he   will    n.it   receivi-   hi-   lime. 

II.  (Mio:  llu  outni  i;i\en  .i  iii;in  dipend-  on  w  h.'it  lino  of 
w .  irk  he  i.-  diiir<>:.  A  door  man  ueis  three  of  four  tile-,  tliref 
chi-els.  ,-1  llat  chisil  and  a  monki-i  wrench;  thesi-  tools  are 
ir.irked  mt  a  cird.  ami  he  -ii.;n-  it  him-elf.  Ili-  ;d-o  liet-  any 
e\ir.-i  i.iil-  ihev-  are  m.-irked  on  the  i-;ird.  and  when  hi-  (|uils  his 
too|>  arc   nlunu-d. 

A  motion  maile  hy  \.  M  i^iheris  and  -e.onde<l  hv  II.  Otto, 
tli.il  till-  .■i--oci;itii  111  ncomnii-nd  llu-  u-e  of  >i\  check-  to  ho 
c.-irrii-d  h\  llu-  nun,  w.is  .-mu-iuled  hy  \.  K.  |),-ivis  to  reail  .as 
follow-:  Ihe  Anii-iican  i\;iilvvav  loo!  loreiu-n's  \-soci.-ition 
.ippro\e-  o|  a  checkin'.;  sv-u-m  that  ircluile-  ilu-  foll.iwini>;  foa- 
tnri--:  A  set  of  six  check-  -hall  he  furni-lu-d.  llu-  m.m  .shall 
cuTv  his  i-juck-.  l.o-t  check-  cannot  he  rejil.iced  without  an 
■  •riKr  from  the  -ti|!i-rinU  ndeiit  or  veiural  foreman.  I'lroki-n  e>r 
lo-i  tooK  -h.-ill  hi-  ;u-counted  for  lo  the  foreman  or  i:enor;il 
foreman  hef  ire  ihe  check-  will  he  riK.-i-id.  .\  value  shall  be 
pl.ui  d  oil  checks.  A  m;m  mu-t  have  ;i  tool  clearance  before 
receiviiiL;    hi-    liine       t'lu-cks    cannot    In-    loaned.  ..      ,      , 

I  hi-   iioii.iii.  ,-i-  ;niu-n(li-(I.   was   carrii-d. 

//•''.' T./i  V  }fcinl>i-rsliit' — W'.  II.  I'.r.iy.  I'oriiu-r  v  ice-pre-ideiit, 
pn-idem  and  -icreiarv  ir>.-i-iirir  of  tlu-  .•i--oei;iiioii.  who  has 
n-i'_iud  fro-it  r.iilw,-i\  -i-rvice.  w.-i-  unanimously  i-li-i-ted  rm 
hoiairarv    nu-mher. 

1. 'Ui  I iKii  .',''  (>fiii\'rs  The  foII,.winu  ofiicers  w.i-n-  elected  for 
the  next  \«..r:  rre-ideiit.  J.  .M.-Mlin  it".  (".  C'.  iV  .^1.  1..  ileech 
iiioM-.  lid  I  .  tir-t  V  iceim-ident,  \  .\l.  Koheri-  li'..  i\:  1..  K., 
<  ireeiiv  ilk-.  I'.i  I  :  -econd  v  ice  pre-ideiu.  Au.un-l  Meit/  (  l^orc 
\lari|iu-tie,  iir.iiid  k.tiiid-.  .Micli.i;  ihird  v  ici-  pn-ideni.  M.  P.. 
l\oderick     I  l-.rie.     Iloriir'll.     .\.     \   >:     -e<-n-t.iiv   in-.i-nrer.    A.     K. 

havi-     (('elK.    of    <i.'i..     .\laciin,    (la.i:    e\ec-.;tt\e    Ciiinmitlee.    I).     II. 

D.-dhM.in.    (.     \.    SlLilVer.    A,    Surner.   J.   J.    .shei-li:iii   aixl    I-"..    R. 
1  'nrcha-e.  '  >     .  -      ■  '  ■   ,  -. 

Mil-  rep  in  of  till-  -ecret.'irv  na  a-un  r  -howed  ;i  h.-d.ince  of 
.":•■( i( »._'_'  an'   ;i   lot,-iI   iiiemher-hip  of  (,f<, 

\\  viiK  h'vMixK  \r  iiiK  l-iii\ir<. —  \  water  f.imiiie  occurretl 
in  p;irls  of  ihe  t'.'in.il  Zoiu-  in  M;iy.  owiiu;  to  prolonged  dry 
weather.  ("ri-tohal  u;is  supplied  from  tlie  Gatnn  system  by 
lo.Hlini.;  h.iryes  with  w.iter,  towini;  tlu-in  to  Cristobal,  ami  pnmp- 
iiu;  the  vv.iier  from  them  into  the  mains.  West  Cnlehra,  Ras 
( ihi-po  ;nid  iiiiervi-nin.!.;  iil;ices  were  partly  sujiplied  from  the 
("h.-itrres   Riv(-r,  .       -  .  ■ 
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RKPAIKING     DRIVING    BOXES* 

BY  H.  WANAMAKER.     ' 

riu'  iiK'tinxls  (if  ri|iairiiiii  ilriviiii;  Imincs  Minlini'l  1)<lciu  hu^c 
In  I'liiiiiil  \(.ry  MUiH'^sftil  at  tin.'  i)f|n.'\v.  X.  N  ..  -liciii^  ot"  tlir 
NiW  \  "vk  (\u\v\\  i\  iluil-Mii  l\i\(.i.  Nt'tvr  tit.-  rrll;:r>  li:i\f  lu'vii 
ivin«i\i'<l  .iik!  tlic  ilrixiiiii  l)c>.\>,<  Iiavi'  Ikih  lakcii  <>fi  tlu'  axli-^ 
:',  till'  fnotinii  -^lii'ii.  llu\  arc  plari'd  in  a  lia>k<.-t  'vadr  >-il  \v-in. 
!,..ii(.T  >t(.vl.  inrliiratiil  with  1-iii.  Imlc  in  tlir  ImUcini.  wliirl'  i^ 
IlU'd   li\    a  naiU'  and   takin   [<<  tlu-   lyi-   \at.     'I'luy   rmiain   in   tin- 


tlu-n  ilaniind  •<]}  tlu-  tal.lv  <il  a  -liaju-r  aiul  niaviiincd  to  size. 
I  lu-  ni-\l  <p]ii-rati<iii  is  t"  mill  tlu-  yrrast-  .uriMivcs.  This  is  «li>fie 
I'll    tlu-   niacliini-   >Ii<i\mi    in    \-i\i    ,v 

\fti-r  tlu-  ^l^a^'^   i>;   iirc^'<i-il   <nit    lh<    drixin'.;  Ih'n   i-;   clannnd   <m  ■ 


j<_^_'-^< /,! ^  ^1^ 


Fig.   1 — Chuck  for  Turning  the  Crown    Brass.  .    ,; 

Ii;i>krt  wliiK-  in  tlu-  \at  and.  ;illi-r  snakiiiL;  fur  aliniit  tliri'c  lii'iir>. 
an-  lifli-d  mit  aiul  waslu-d  with  cKan  \\;iti-r.  Tlii-y  arc  tlu-n 
iK-livi-rrd  \i>  tlu-  uiarliinc  slidp.  Tlu-  nia(liini>i  in  iliar;-it.-  ^.f 
.Iri'-iny  Ij.  ix  w.^rk  »-;irrlully  in->ii<.-i-t-  llu-in.  and  if  tlu-  Iir;i-^i - 
:ii<-  |r..iv,-  in  tlu-  liii\i->  I'V  .-iii-  wurn  IkIuw  l^v;  in.  in  thickiu-ss 
;il  tlu-  iT'iwn.  tlu-\  ;iri  iH-nui\<.-d.  In  tlu-  furincr  c.isc.  slu-it  inm 
.vliitii^  ail-  |iiii  in  ilu-  rurni-i--^  and  tl'.i.-  ^anu-  lira'-^s  is  aj^ain  ])rc-sst.-d 
iit  tl  it  i-  \'><-  lliin  .-it  tlu-  iT.'wn.  tlu-  Kr.-i^s  is  ni-.-Itrd  ;md  u-^i] 
t'.r  luili  facvs  <<v  slii'i-  a.nd  wi-iltii-  lim-rs.  \fti-r  ;i  \'<i»v  lira-v 
Is  sliiiiiint-(l  and  |irrs>«.-d  in  placv.  tlic  iikiu  liuks  arc  rcaiUfd 
,-iiul   m-w    iiUil;--   .'iri-    litlril.       ,    • 

\-siiinint;   ,-i   lasi-    v\lu-rt-   tlu-   Iirass   is   to   Ik-   ^cra;iji(.-<!.   tlu-  first 
'<|n-rali<in   is  t<>  «lri«c  <uu    llu-   nhiizs.       \fti-r   tlu-^r  ;iri-   ri-ni>i\c-d. 


Fig.    2 — Turning    a    New    Crown    Brass. 

. 'ic  box  is  |il;u-i-d  (in  .-i  |ini.-innatic  |)r<.-ss  and  iltc  Iirass  is  forced 

.  itt.       Tlu-    lii.x    is    tlun    i-.-dii)i-ri-d    hy   the   niacliini'^t.       TIic   new 

rown   lirasses   are   turned   ..n   a    i;itlu-.   In-inii    lu-l<l   in   the  chuck 

hown   iti    l-iys.    I    and   2.      After   lu'ini;    tunu-d   it   is   pl.aced   on   a 

,'ace  plate   and    the  eds^es   or  ends  are  carefully  laid   out.     it  is 

F.iiUMf.l    ill    tin-   vli,.p   ).r;ii-tict.-   cuHifietition   wliichclosvil    \f;iy    1,    1912. 


Fig.    3 — Milling    GreSse    Grooves    in    the    Crown    Brass. 

a  pl;iiu-r  an<l  the  hni^s  f;u"iiiii  "ii  the  shoo  and  AViMigc  ta<e  is 
renui\ed.  It  i->  tlu-n  tak<-n  t<i  .-i  h'.rinii  mill  ;ni<l  the  hrass  hub 
liner,  is  cut  < iff..    The  crown  brass  js  vlien  ptessetl  in   p1.-i.-e   i-n 


Fio-  4 — Pressing   in   a   Shimed    Brass. 
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the  pneumatic  press  shown  in  Fig.  4.  This  press  has  a  20-in.  laid  in  a  level  position  on  the  floor  and  this  torch  is  blocked 
cylinder,  and  a  pressure  of  120  lbs.  per  sq.  in.  is  used.  A  swing-  just  above  the  spaces  where  the  hub  faces  are  to  be  poured. 
ing  jib  crane  transfers  the  box  to  a  drill  press  where  the  plug      After  heating,  a  mold  is  applied  as  shown  in  Figs.  6  and  7,  an! 

the  brass  mixture,   made  of  400  lbs.  of  scrap  brass,  50  lbs.  f  f 

.  copper,   6   lbs.    of   lead,   3   lbs.   of   tin   and    10   lbs.   of   zinc,    s 

',  ;  poured.     After  the  hub  face  is  cool,  a  mold  is  clamped  at  either 


---■■■-■■■■■^  '■■■■■■■■       Ofjrne'       •  -■     - 

Fig.  5 — Apparatus  for  Preheating   When  Pouring   Brass  Hub  Faces. 


'/ny  li  S^uar^  and 
■from  16  fa  13  Diam. 


,:Flg. 


-IVIold    for    Pouring    Hub    Faces. 


holes    are    drilled    and    reamed.      Tapered    brass    plugs    of    the 
proper  length  are  driven  from  the  inside  and  riveted. 

The  box   is   next   transferred   to  the   foundry   !>>    a   li.md   tnuk 


Fig.  7 — Boxes   After   Hub   Face  and   Shoe  and   Wedge   Liners   Have 

Been  Poured. 

and  the  new  brass  shoe  and  wedge  liners  and  hub  facing  are 
applied.  In  preparing  the  boxes  for  pouring,  four  are  heated  at 
a  time,  using  the  gasolene  torch  shown  in  Fig.  5.    The  boxes  are 


8 — iVIolds  for  Pouring  Shoe  and   Wedge  Liners. 


end  of  the  shoe  and  wedge  faces  as  shown  in  Figs.  7  and  8. 
and  the  liners  are  poured  from  the  same  material.  In  Fig.  7 
the  method  of  arranging  the  plugs  for  coring  the  oil  holes  is 
clearly    shown. 

.'    After  again  being  transferred  to  the  machine  shop,  the  box 
is  clamped  to  the  planer  as  shown  in  Fig.  9  and  the  shoe  and 


Fig.   9 — Boxes   Clamped   on   the   Planer. 

wedge  faces  are  machined  to  size,  after  which  it  is  put  on  the 
l)oring  mill  and  bored  for  the  journal  fit.  While  still  on  the 
boring  mill,  the  hub  face  is  machined  to  the  proper  thickness. 
In  the  erecting  shop  it  is  fitted  to  the  axle  by  scraping  and 
spotting.  The  oil  grooves  on  the  shoe  and  wedge  face  are 
chipped  and  the  cellar  is  fitted  to  the  box. 
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In  the   following  table  are  given   the  times   required   for  the 
<iifferent  operations.      -,.■      :.  .    ■■■.■■:  ■.,■.•-.>-.•;.-;..:,;-',:..  vv  ... 


Oper.^tion. 

Cleaning    

Inspecting     

Pressing  out  brass 

Remove    hub    face 

Remove  shoe  and  wedge  facing 

Caliper  for  brass 

Turn   new  brass 

Slot  corners  of  brass 

Mill   oil   grooves    

Press  in  brass   

Drill   all    oil   and   plug   holes 

Apply    plugs    

Heat  and   pour  hub   fate   and  shoe  and 

Plane  shoe  and  wedge  fit 

Caliper  and  set  boring  tool 

Bore  the  brass 

Face   hub   liner 

Fit  box  to  axle 

Fit  and  pack  cellar 


Machine.  Time  per  Piece. 

Lye*  vat    2S  min. 

5  min. 
10  min. 
45  min. 
30  min. ' 
1  min. 
15  min. 


Pneumatic    press 

Boring  mill    

Planer     , 


Lathe     

Shaper    10  min. 

Milling    machine    10  min. 

Pneumatic    press    15  min. 

Drill  press   45  min. 

Hand     5   min. 

wedge  liners    12  min. 

Planer     65  .min. 

5  min. 

N'ertical   boring  mill 25  min. 

Vertical   boring   mill 20  min. 

Hand     30  min. 

Hand     15  min. 


-1 


EMERY    WHEEL    GUARD 


■■.;•,.:  v.;;..     ,       ..;  BY  E.  L.  DUDLEY,    ''    -"  :V;^-V  ■..'/■..  -v 

'.,".V!'    ■'■   ■■•'.';'      Baltimore  &  Ohio,    Baltimore  Md.  '.•.■'.'.■■ 

.:  The  emery  wheel  guard  illustrated  is  simple  to  make  and 
appl}'.  and  is  effective.  Fig.  1  shows  a  side  view  of  an  emerj- 
wheel,  such  as  is  used  to  grind  small  castings.  .^^  is  a  cast 
iron  guard,  and  usually  covers  more  of  the  back  of  the  wheel 
than  is  shown  here.  B  is  the  guard  which  is  to  be  described. 
The  material  used  is  1/16  in.  glass  and  1/8  in.  galvanized  iron. 
First  cut  out  the  two  upper  covers  and  the  middle  C  of  a  piece  of 
1/16  in.  iron,  as  shown  in  Fig.  2;  also  punch  the  rivet  holes  in  the 
upper  edge.  Slit  the  two  lower  corners  and  flange  the  ends 
and  sides  over,  as  shown  in  Fig.  3.  Solder  over  the  two  cor- 
ners where  the  iron  laps.    Two  of  these  parts  should  be  made. 


F/ff.2. 


Fig.t. 


Ffg.3. 


^      •     •    • 


■•^i- 

::«*: 


F,g.4. 


eO 


/ 

y 


Fig.  6. 


'.•;"■;■■     '.'■"..■■■;  Glass  Guard  for  Emery  Wheel.        '  ■' .       -■•:'    "■•••■ 

Xext  cut  a  piece  of  galvanized  iron,  as  shown  in  Fig.  4. 
snd  make  two  hinges  out  of  the  same  material  and  rivet  on; 
also  rivet  a  piece  of  ]/%  in.  iron  at  the  left  side  and  punch  the 
'loles  in  this  plate  and  on  the  edges  of  the  frame.  A  door  of 
tlie  same  material  is  then  made,  as  shown  in  Fig.  5,  and  is 
ntted  on  the  part  shown  in  Fig.  4.  It  is  held  in  position  by 
■'  piece  of  wire  which  goes  through  D,  and  the  hinges  on 
^ig.  4.     The  other  edge  of  the  door  is  held  by  the  button  E. 

The  next  step  is  to  assemble  the  guard.  Two  pieces  similar 
to  the  one  shown  in  Fig.  3  are  riveted  to  Fig.  4  on  the  top 
:nd  bottom  sides.  The  piece  extending  to  the  left  in  Fig.  4  is 
'iveted  to  cast  iron  guard  A,  shown  in  Fig.  1. 

The  guard  assembled  is  shown  in  Fig.  6.  Having  cut  the 
-lass  the  proper  sizes,  the  lid  or  door  is  lifted,  and  the  glass 
's  applied  to  the  sides  and  the  top.  The  lid  laps  over  the 
i^ides,  so  that  the  glass  for  the  sides  cannot  be  applied  without 
raising  the  lid.     The  advantage  of  such  a  guard  is  that  all  flying 


particles  are  stopped,  thus  eliminating  the  necessity  of  wearing 
goggles,  and  at  the  same  time  the  work  can  be  plainly  seen. 
The  glass  can  be  easily  taken  out  and  cleaned,  and  when 
broken  can  be  readily  renewed.  The  guard  is  easily  made,  and 
may  be  applied  to  larger  wheels,  if  desired.      ;.    ":       .,:.;.-■ 


BAND  SAW  SAFEGUARDS 


Possibilities  of  serious  accidents  with  band  saws  are  very  great, 
even  though  used  with  considerable  care  and  skill  A  saw  which 
it  is  believed  is  safeguarded  sufficiently  to  prevent  any  possible 
personal  injury  to  the  operator  is  shown  in  the  accompanying 
illustration.  The  entire  lower  part  of  the  machine  is  enclosed 
in  a  steel  casing,  and  the  upper  wheel  is  encased  with  a  wire 
netting  and  steel  guard.  The  use  of  netting  permits  a  circulation 
of  air  to  keep  the  saw  cool.  It  is  hinged  to  the  casing  so  that  it 
may  be  swung  aside  and  the  saw  removed  when  desired.  A  hol- 
low split  tube  covers  the  saw  from  the  upper  wheel  nearly  to 
the  work  tabic,  so  that  there  is  no  danger  to  the  operator  when 
he  leans  forward  to  watch  his  lines.  Similarly,  at  the  back 
where  the  saw  ascends  it  is  shielded  in  such  a  way  that  the  elbow 
cannot  be  caught  wl'.cn  large  circular  shapes  are  being  worked 
in  curves  aromul  the  lilade.      It   will   lie  noticed  that  the  use  of 


Safeguards   on   a    Band    Saw. 

netting  for  enclosing  the  upper  wheel  also  has  the  advantage  of 
not  obstructing  the  light.  There  is  a  slot  provided  in  the  netting 
to  permit  the  adjustment  of  the  bearing  of  the  wheel,  if  necessary. 
This  guard  bears  the  endorsement  of  the  Industrial  Safety  Asso- 
ciation, to  whom  we  are  indebted  for  the  photograph.  -•",■„%. 

English  Tr.\ffic. — On  account  of  the  recent  strikes  in  Eng- 
land the  majority  of  railways  did  not  start  on  their  regular 
summer  schedules  until  the  middle  of  July.  v   z\  .  .   ; 
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\'oi..   S(i.    No.  tJ. 


tin.-  pmumalic  i)rf->  >li(i\\ii  in  li-.  4.  Tlii-  |irr-.s  lias  a  JU-in.  laiil  in  a  level  poiticii  mi  tlu-  \\<>'>r  an<l  tlii>  u>r<:h  is  Mocki 
cylinder.  :.n«l  a  pressure  "i  !_'(>  Itis.  per  m|.  in.  i>  u--il.  A  swint;-  ju^t  almve  the  space-  where  the  huh  faces  are  tn  he  pnure 
iu'^    iih   crane   tran-ler-  tin.'   ]<'<\   {<>  a    ilrill    pre--    where   the   phiir       Ai'ti-r  lieatinu.  a  nmhl  is  applieil  a>  >hi>wn  in    his^-.  (>  and  7.  ai 

tile   hrass   mixture.    ni.nli'   "t   -1(X»   lli-.   nf   -crap   hrass.   50  Ihs. 

i-MpiKT.    ()    Ihs.    i.f    lead.    .^    Ihs.    mI    tin    .mil    10    Ihs.    of    zinc. 

]iciureil.     After  the  huh  I'ace  is  c-d.  a  nidd  is  clanii)ed  at  eith' 


;0.  (y 


Fig.   5 — Apparatus  for   Prehe.Tting    When   Pouring    Br,iss   Hub   Fnces. 


Fig.    6 — Mold    for    Pouring     Hub    F.ices. 


I     tin 


lioles    are    driHid    ;inil     rtanied.        I  api  red    hr.i--    plui:- 
prii]>er  leil.ytli  are  dvi\fii   from  the  in-ide  arid  ri\etei!. 

TIk-   1)0X   isiieM    tran-feri-i  il   t..   thr    f.iinid'v    '';    ;i    h.ind    ini 


Fig.   7 — Boxes   After   Hub   Fnce   and   Shoe   and    Wedge    Liners    Have 
,    •,  Been    Poured. 

;ind    the    new    hra>-    slme   an«l    wedye    liner-    and    liuh    tacint;    are 


1 \     t_ 


P/usr  fo  ^.hu/  Ol/  Hofe^ 


Plug. 


Fig.   3 — Molds  for   Pouring   Shoe   and   Wedge   Liners. 

I  lid  I'l  the  -hue  and  weilL;e  l.ict-  .-is  -hi.wn  in  li'.^--.  7  ;ind  > 
and  the  liner-  ari'  jinured  irinii  the  -anie  material,  in  I'ii;-.  7 
tile  nietlmd  nf  arr.iiiLiinL;  the  pluL:-  fur  oirint;:  tile  oil  linles  i- 
clearly    siiuun. 

After    a:.;ain    heiiiii'    iran-ferred    tn    tiie    m.ichine    shop,    tlie    lii>\ 
is   clamped    In   tile   planer   a-   siinwii   in    1  ii:.   ''  and   tlie   sline  aii'' 


Fig.    9 — Boxes   Clamped    on    the    Planer. 

wedve  face-  are  ni.icliiiied  tn  -i/e.  aftir  wliicii  it  is  jiut  im  tlu 
liiiriiii;  mill  and  Imred  fur  tiie  jnurnai  lit.  While  still  mi  th« 
hiirinji  mill,  tlie  hull  face  is  maciiined  t"  the  i)riii>er  tiiicl\iics- 
In    tile    erectint;    sli<«p    it    is    titled    t^    tiie    axle    ii\     scrapiui;    .and 


applied,     in  iireparinu  tiie  h..xe-   fur  pnurini:.   fmir  are  heated  at       -ii-.ttiu}.;.      'i'lie    nil    Krui'ves    uii    tile    -Ii'mc    and    wed-^e    face    an- 
a  time.  n-iiiL;  tlu   :.:;i  — leiie  t-rch  -h..wn  in  I'i.u.  .^.     Tile  iioxes  are       cln|)i)ed  ami  tlie  cellar  is  titled  tu  the  I)iix. 
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In   tlic    folic iwinii    t:ililo   ari'   tiivtii    the    times    re(iuire<l    for   the 
;;iti'ri'i!t  (i|n.r;iti<ins".     .,    ■  -,  ,   ;      , 


I  )rEBAIl<.iX. 

.  :<.;iiilnE 

I  -pi-ctinp     

(■f—ing  uul  liras^   

)•:  iiiovf    hub    face 

!'  tiMVc-  ~hi>e  anil  xvi'l^'f   f.u- 

<   .lipcr  ii<r  brass 

■iiiru   new   brass 

.-^'C't   corners   of   bra--- 

:Mi!i  oi!  trroovfS   

ru'«s  in  brass 

}i;ill   all    oil   and   iiIuk   liok^ 

Ai'i'ly  I'li'K^    ••:•;••/ 

I I  tat  ami  [Kmr  Imt>  ia><-  u 
.  I'lanc  sliot  and  wiiIkc  til.. 
"i  altpcr  and  set  boring  innl. 

I'.oie  the  brass 

lacf   hub   liner 

III  box  to  axle 

lit  and  pack  cellar 


M.MHIXE. 

.  I  -ve    vat    . 


TiMK  PER  Piece. 


nl^;. 


.  .  I'neiunatic    jires 

,  .Itorinn   mill    .  .  . 

.  I'laner     


.1    -h. 


3 

10 

45 

30 

1 

.  .  l.atlie 15 

.  ..Nh.iptr     10 

.  .  -Milling    machine     10 

.  .  I'nemnatic    press    15 

,  .  1>)  ill   i>ress   45 

.  .  Hand 5 

id    ueilne   liners    1  _' 

.  .  I'laner     (>5 


.  .  \  ertic.il    borintj    mill.  . 25 

.  .  Wriical    boring    mill 2H 

..Hand      . iO 

..Hand      .............. 15 


mm. 
min. 
ttiin. 
min. 
min.. 
min. 
mill, 
min: 
min. 
min. 
min. 
mi'i. 
min. 
min, 
min. 
min. 
min. 
min. 
mill. 


EMER^     WHEEL    Gl  ARD 

'//.'■'■  \i\  \i.  I..  DCDI.KV, 

Baltimore  \  Ohii>,    Baltimore  .Md. 

The  eiiieiy  uluel  Kiiard  iUustrated  is  simple  to  make  an<i 
ap]»!y.  aiul  is  effective,  li.t;.  1  shows  a  side  view  of  an  emery 
uheel.  siioh  as  is  used  to  yritid  small  cistiiiys.  ./  is  a  cast 
it'iu  viiarfl.  ami  usually  oi>\er^  more  of  the  haek  of  the  wheel 
llian  is  shown  lure.  ,  />  is  the  uuanl  whieh  is  to  be  descrihed. 
'i  lie  material  ti-ed  is  \  '](>  in.  .ylass  and  IS  in.  ijalvaiii'/ed  iron 
I  irsf  eiit  oiit  the  \\\i>  iii>i)er  covers  ;itid  the  middle  C  of  a  jtieoeo: 
1  !'i  in.  iron,  as  shown  in  l"i:-:.  J:  also  pmieh  the  rivet  holes  in  tin 
;i]>i>er  etii^'i.  ."^lit  the  two  hiwer  corners  and  llaiise  the  eml- 
.ind  side-  o\tr.  as  slinwn  in  I'iii-.  .^.  Solder  over  the  two  cor 
Jicrv  wlii-re  the  iron  la])-.      i"\\o  oi  these  parts  should  he  made. 


f/^.2. 


F,-3.3, 


\ 


Fig.e. 


Fg.S. 


Glass  Guard  for  Emery  Wheel. 


•-  \i  xt    cut   a   i>iice 


of   !.:al\  anizi-d  iron,   as   .-howii    in    liu.   4 

,;id  make  two  iiin.ccs  out  of  the  same  material  and  rivet  on 

f'so  rivtt  a  i)iece  of  '  ,s  in.  iron  at  the  left  side  and  i)unch  th' 

"les  in  ihi-.  plate  and  on  tile  edj^es  of  the  frame.     A  door  o' 

■  he  same  material  is  then   made,  as   shown   in    liu.   .^.  and   i- 

' 'led    on    the    ]iirt    sliown    in    I'ii;.   4.      It    is    held    in    position    li\ 

l>iece     of     win-     which    i.;ois    thriiu.uh    /'.    and    tlie    hiii;-;es    on 

•')«.  4.     'J  he  I'tlur  edi::e  of  the  door  is  luld   i)y  the  hutton  /;. 

I  he  next  sti])  is  to  asvi.ini)le  ihe  .Lruanl.      Tun  ])ieces  similar 

■   the    one    -hown    in    liu.    .i    ari-    rixeteil    to    I'ii.;.    4   ou    the    top 

.nd   bottom    side^.      The   jiiece  extendin;;   to  the   left   in    lis.:.  4   is 

i\ete<l  to  c^l^t   iron  :-;uard  ./.  shown   in   hig^.   1. 

•-    J  lie   ;.;uar<l   assiiuliK'd   is   shown   in    l"i|j.  6.  '  llaxinu'  cut   the 

dass  tile  iiroptr  sizes,  the  lid  or  door  is  lifte<l.  and  the  glass 

"s  api)lied    to    the    si<ies    and    the    to]).      ']"1k-    lid    laps   over   tlu' 

-ides,  So  that   the  glass   for  the  sides  camiot  In-  ai)plied  without 

"aisino  x\x^.  \\,\        iii,.  adxantaiie  of  such  a  guard  is  that  all  living 


particles  are  stoppc<l.  thus  eliminating  the  necessity  of  wearing 
goggles,  and  at  the  same  time  the  work  can  be  plainly  seen. 
The  glass  can  be  easily  taken  out  and  cleaned,  and  when 
broken  can  be  readily  renewed.  The  guard  is  easilx  ina<le,  and 
may  be  applied  to  larger  wheels,  if  desired,,    .;. 

BAND  SAW    SAFEGl  ARDS 

Possibilities  of  si-rious.  .iccidents  with  hand  saws  are  very  great, 
even  though  u-ed  ^vith  consideralde  care  and  -kiJl.  .\  -aw  which 
it  is  believed  is  safeguarded  sutVicietitly  to  pr^veiU  any  jx'ssiblc 
person.il  injury  to  the  operator  is  shown  in  the  accompanying 
illustration.  1  Ih  entire  lower  ));irt  of  the  machine  is  enclositl 
in  a  steel  casing,  ami  the  upper  wheel  is  encase<l  with  a  wire 
netting  and  -teel  guard,  ihe  u-e  of  netting  pennits  a  circulatjon 
of  air  to  keep  the  saw  coid.  It  is  hingid  to  the  casing  so  that  it 
may  be  swiuig  aside  and  ilu  saw  removed  when  <lesired.  A  hol- 
low split  tube  ci  ver>  i!ie  saw  from  the  tipiier  wheel  nearly  to 
thework  tabli.  so  that  ihere  is  lio  danger  to  the  o|)erntor  when 
he  leans  forward  to  w.atch  Ids  lines.  Siinil:ir!\.  .at  the  back 
where  the  >aw  ascei.d-  it  i-  shielded  in  such  a  \v;iy  that  the  elbow 
cannot  Ih.'  c.iught  w!. in  "large  circul.ir  shajR-s  ,ire  being  worki-d 
in   curves   a-.-Td   t''e   Mndc      It    will    be   noticed   that    lb<-   u»e  of 


.,  V.  Safeguards   on    a    Band    Saw.     ^.,.     -      ,    •• 

Jietting  for  enclosing  the  upper  wheel  ^'ilso  lias  the  advantage  of 
not  obstructing  the  light.  I  lure  i^  a  slot  provided  in  the  netting 
to  jiermit  the  ailjustmeiit  of  the  bearing  of  the  wheel,  if  necessary. 
Ihis  guard  bears  the  endorsement  of  the  Iiulftstrial  Safety  .\ssa- 
ci.ilioti.  to  whom  we  ari'  indebted  for  the  photugra]th..  " 

F.Nr.usii  TR.\Fnt.— On  account  of  the  recent  strikes  in  Kntj- 
land  the  majority  of  railways  did  not  start  on  their  reyular 
smnmer   schedules   until   the   middle  of  July. 
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NEW    HEADLIGHT   AND   GAR    NUMBERS 


•^.: 


A  ..V 


;  r 


1:     ■•;.■ 
i  ; 


The  accompanying  drawing  shows  the  design  of  lettering 
which  has  been  adopted  for  headlights  on  the  western  lines  of 
the  Canadian  Pacific.  They  are  also  used  on  time  cards,  and  it 
is  expected  that  they  will  be  put  on  engine  cabs,  and  possibly 
later  on  box  cars.  ■:/'.,/       ' 

They  were  designed  by  George  Bury,  vice-president,  with  the 


engine  numbers  and  the  trouble  resulting  from  misreading  car 
numbers  make  it  worth  while  to  try  to  improve  the  legibility  of 
the  figures,     v'.:,  :"'".':    "'v..;. 


.'■v 


BARGO    FLEXIBLE    JOINTS. 


Experience  with  the  Barco  flexible  joint  shows  that  it  is  well 
adapted  to  a  number  of  the  requirements  of  railway  service 
where   flexible   connections   are    required,    and   it   is    now   exten- 


;       Headlight   Numbers   Used   on  the  Canadian   Pacific. 

idea  of  making  them  so  distinct  that  it  would  be  impossible  to  mis- 
take them.  In  many  designs  of  figures  in  common  use  the  "3",  the 
"6"  and  the  "8"  may  often  be  mistaken  for  one  another.  This  is 
largely  because  the  loops  on  the  3's  and  6's  are  long,  and  it 
will  be  noted  that  this  feature  particularly  has  been  eliminated 


Barco  Flexible  Joints  on  Pipes  Between   Engine  and  Tender; 
Chicago   &    North   Western. 

sively  used  as  a  substitute  for  rubber  hose,  especially  for  the 
pipe  connections  between  the  engine  and  tender.  This  joint  con- 
sists of  three  metallic  parts  and  two  composition  gaskets  which 
surround  the  ball  and  prevent  it  from  coming  in  contact  with 
other  metallic  parts;  that  is,  the  cap  and  casing.  The  vulcanized 
gaskets  provide  a  firm  resisting  seat  somewhat  softer  than  the 


;  '■'  y  ,•' • 

•^  5..v>_ ';': : , 

ShamSoppiy 

^•'•'^  ■?'" 

Connect/on 
^ir  Hose 

for 

/y 

■V^ 

•■_;■'-■""  •"i*-- 

^ 

...  {;„.■.':..•■■.'. ::.-.  Application   of   Barco   Flexible  Joints  to   Steam    Heat   and   Air   Connections  at  Terminals.       ^  ...'.■  .''<■'  ■  !    "    •.:•'■':. 

in    the   accompanying  figures.     The   difference   between   the   "5"  metal  ball  but  hard  enough  to  keep  their  shape  without  disinte- 

and  the  "6"  has  also  been  noticeably  increased.  gration.                                                                              .■.•-  -      '•    '••:.: 

ligures  on  locomotives  and  carrTiavt~4ffi be  read  hurriedly  in  The  success  of  this  joint  is  largely  due  to  the  peculiar  qual- 

all  kinds  of  light,  and  the  accidents  sometimes  due  to  misreading  ities  of  the  composition  gasket,   as   it  has   sufficient  softness  to 
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secure  a  tight  joint  and  has  self-lubricating  qualities  which  in- 
sure easy  movement  with  minimum  wear.  These  gaskets  are 
reversible,  and  thus  insure  a  double  wearing  surface,  and  are 
easily  renewable  at  a  small  cost.  The  outer  ring  of  the  coupling 
is  split  and  provided  with  a  set  screw  so  tl^t  it  becomes  adjust- 
able, and  slight  wear  can  be  taken  up  in  this  way. 

While  many  of  the  Barco  joints  are  made  of  brass,  it  is 
found  that  when  made  of  a  good  quality  of  malleable  iron  they 
are  entirely  satisfactory ;  they  are  sufficiently  strong  and  rust- 
proof, and  considerably  cheaper  than  when  made  of  brass.  This 
reduction  in  the  cost  of  the  joint  makes  it  possible  to  use  it 
in  places  where  the  higher  cost  of  brass  joints  might  be  pro- 
hibitive. 

The  illustrations  show  some  of  the  recent  applications  of  this 
joint.  The  photographic  view  shows  its  use  between  engine 
and  tender  on  locomotives  recently  placed  in  service  on  the  Chi- 
cago &  North  Western.  The  large  pipe  connection  is  for  air  to 
the  main  train  pipe.  One  of  the  smaller  ones  is  to  the  tender 
brakes  and  the  other  for  the  signal  line.  The  drawing  shows 
the  application  of  the  joint  for  steam  heat  and  air  at  terminal 
stations.  Here  there  are  several  swivel  joints  with  radius  pipes 
which  allow  considerable  flexibility  and  adjustment.  A  piping 
system  of  this  kind  is  also  economical  for  ash  pits,  where  steam 
hose  is  used  up  very  rapidly ;  it  also  has  a  useful  application  for 
engine  houses,  where  a  steam  connection  is  used  for  blowing  the 
fire.  These  flexible  joints  are  made  by  The  Barco  Brass  and 
Joint  Company,  Chicago.      .    ;'.    ;     v:,,v   ;:-,;^  ~>  ;":/•'■;'■•'   .x 


COLD  METAL  SAW  AS  A  ROTARY  PLANER 

'  In  shops  where  a  considerable  amount  of  structural  material, 
such  as  I-beams  and  channels  for  tender  and  car  underframes, 
have  to  be  cut  to  length,  an  efficient  cold  metal  saw  has  been 
found  useful.  In  most  railway  shops,  however,  this  machine 
will  not  be  kept  at  work  all  the  time,  and  by  the  arrangement 
shown  in  the  illustration  its  efficiency  may  be  decidedly  in- 
creased by  also  usirg  it  as  a  rotary  planing  machine. 

It  is  readily  apparent  that  a  machine  that  is  suited  to  use  in- 
serted saw  teeth  will  be  equally  suited  for  work  where  the 
teeth  arc  on  the  side  of  the  holder  instead  of  on  the  circum- 
ference. Thereft  re.  by  simply  substituting  a  rotary  cutter 
head  for  the  saw  blade,  a  cold  metal  saw  of  this  type  becomes 
an  efficient  rotary  planing  machine  or  surface  miller.     It  is  then 


available  for  facing  the  ends  of  large  steel  castings  and  sim- 
ilar work.  The  capacity  of  the  machine  shown  in  the  illus- 
tration, which  is  built  by  the  Xewton  Machine  Tool  Works, 
Philadelphia,  Pa.,  is  indicated  by  the  fact  that  it  is  capable 
of  removing  1J^4  cu.  in.  of  metal  per  horsepower  per  minute 
when  sawing  with  a  kerf  only  9/16  in.  in  width.  It  is  also 
capable  of  cutting  off  a  15-in.  I-beam  in  two  minutes. 


STAYBOLT  DRILLING  MACHINE    y  ; 

Drilling  tell-tale  holes  in  staybolts  has  become  a  formidable 
operation  in  many  of  the  larger  shops.  While  it  is  sometimes 
performed  after  the  staybolts  are  in  place  in  the  boiler,  it  seems 
to  be  considered  better  practice  to  drill  them  before  their  appli- 


Semi- Automatic    Machine   for    Drilling    Staybolts. 

cation.  To  drill  each  one  separately  is  exi;ensive  unless  it  can 
be  performed  at  the  same  tine  sonre  other  operation  on  the 
bolt  is  under  way.  This  ph:n  is  generally  r.ot  feasible,  and  a 
semi-automatic    machine    has    been    designed    which    will    permit 


Newton  Cold   Metal  Saw  Used  as  a   Rotary  Planer. 
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NKW     HHAUiJGHT    AND    CAK     M'MHHKS      ^'i;-^'"^'  numhers  and  the  tr.-uhlc  resulting  from  misreading  car 

mimhcrs  make  it  worth  while  to  try  to  improve  the  legibility  of 


The  accompanying  drauini,'  shows  the  design  of  lettering 
which  has  been  adopted  for  luadliiihts  on  the  western  lines  of 
the  Canadian  Paciiic.  They  are  also  used  on  time  cards,  and  it 
is  exi)icted  tliat  they  will  be  jmt  un  engine*  cabs,  and  possibly 
later  C'n  ln'x  cars.  •  ' 

Thev   Will-  di>i'-:iK'd  by  Ceorge   T'.ury.  vice-president,  with  the 


HiV-  //• 


;lie  figures.  •        "  ,        • 

BARGO     FLEXIBLE    JOINTS. 

|-'.\lnTi(.ncc.-  uitii  the  i'.arcn  tlexibli'  juiiit  -Imws  tiiat  it  is  will 
.•icla|'t(.d  to  a  iiuinbir  <>i  ilic  re(|uirvm«.'nts  d'  railway  servic 
where   llexible    cimnectinns   are    m|uiri-d.    ;iii<l    it    i>.    now    cxtcn- 


in 


•    I  'A^ 


ni^ 


24 


'■'??N 
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Headlight    Numbers    Used    on    the    Canadian    Pacific. 


Barco    Flexiljle  Joints  on    Pipes    Bttween    Engine   and   Tender; 
Chicago   &    North    Western. 


"ively   used   as   a    substitute    f^r    rublier   Ik '<e.   especially    for   th^- 

idea  of  m;iking  them  so  distinct  that  it  would  be  impossible  to  mis-  jiipe  connections  between  the  en:.^ine  ;ind  tender.     This  joiiu  cou- 

takc  them.     In  m.iny  designs  of  ligures  in  common  u^e  the  "  3",  the  >i>ts  of  three  metallic  part>  an<l  two  composiiiMti  s^.iskets   which 

'■(»■'  and  the  '"S"  may  often  be  mistaken  for  one  ani>ther.     This  is  ~nrronn<l    the   ball   and    ]tre\ent    it    from    eomiiiL:    in    contact    with 

Lrgely   because    the    loops   on    the   3's   and   <j's   are   long,   and   it  otlur  iiHtallie  parts;  that  i-.  tiie  ciji  ;ini!  e:i>in'.;.      The  \ulcanized 

will  be  .noted  that   this   feature  p.irticularly  lias  been  eliminated  i^askiis   pro\ide  a   iirm   resi.xliusi   seat   soniewii.ii   >oi'ter  than  the 

;'  ^  Barco  FUtible 


«, 


: 


\ 


V  If 

I  or  1^  Barco  HefibM 
.  tJoin-f- 


m 


S^eom  Connec. 

■  ,    onlu  shomn  infhii        ^^ 

Use  ani/  standard     ^/^ 

^  3team  Coop/er  \ 


;  -4  -5feam  Supp/i/  f^'pe 


J- 


E 


pr  1^  Barco  F/et/ble  .Join^ 


'"••^^■- T 


■ii^iC 


riiii^^rr 


^    \      I  or  /2  Barco 


,  Fieri ble 
Join^ 


2:i^ 


Apolication  of   Barco   Flexil;le  Joints  to   Steam    Heat   and   Air   Connections  at  Terminals. 

in    the   acccmpauying   ligures.       1  he    dill'erence    between    the    "5"  niet.i!  ball   but   h.ird  enoU'..;h  to  keep  their  sh.ipe  witlioiU   disiiUe- 

and  the  '■6"'  has  iilso  been  Hi)liceably  increased.  gratiou 

I  i^lire.s  oh  loconn>ti\es  and  c.iis  base  to  be  read  hurriedly  in  The  sucet>s  of  this  joim   is   l.-uvi'v    <bie  to  tlie  |ieculi;ir  <|ual- 

all  kinds  of  Iii.;ht.  and  the  .-iccidents  sMineliines  due  to  misreading  iti<s    nf   the    compo>iii(,n    <^.isket.    as    it    liiis    sutVuieiU    softness    to 
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secure  ;i  ti'inlu  ji>iin  and  Iia-  >eir-Uilirieatin,L;  (|iialities  wliieii  in- 
sure easy  nn>venienl  with  niiiiimutn  wear.  'nK--c  flaskets  are 
reversible,  and  tlnis  insure  a  dunlik-  wcarinsi  surface,  and  are 
easily  rentw  .ilile  at  a  small  i-">l.  The  nuter  rinii  ni  tlic  cnuiilini; 
is  sj)Iit  and  )ir<i\i<li-d  witli  a  set  screw  so  tUat  it  becomes  adjust- 
able, and  s1it;bt  wear  cm  be  taken  up  in  tins  way. 

While  m;my  of  ilu-  i'.arco  jdints  are  madi'  <>f  br.iss.  it  i- 
found  that  wlu'U  m.uk-  of  ,i  i^ooil  (|ua1ity  of  malleable  iron  tbt  \- 
are  entirely  s.atisfactoi y ;  tluy  are  sufticiently  strong  and  nist- 
])roof.  and  consider.ably  elie.iiter  tlian  wlien  nnule  of  br.is-;.  Tiii.s 
reduction  in  the  c^is',  of  the  joint  m.ikcs  it  i)ossil)le  to  use  it 
in  places  ulier.-  tbe  biylier  cost  of  brass  j<Mnt<  miuibt  be  i>ro- 
liibitiv  e. 

The  illustr.itions  >liow  S'lme  of  the  recent  aiiplicati<ais  of  this 
joim.  The  iihoti'.urapbic  \ieu  shows  its  Use  between  engine 
:inil  tender  on  !ocomiiti\e>  recently  ])laced  in  service  on  the  Lhi- 
caK"  ^:  North  Western.  The  larne  pipe  connection  is  for  air  t<i 
the  main  train  pipe.  '  tne  of  the  smaller  ones  is  to  the  tender 
brakes  and  llie  Miher  i><r  the  si!.;nal  line.  The  drawiuLi  >hwws 
the  application  of  tiie  j"ini  fc .r  steam  heat  and  air  at  terminal 
stations.  Here  there  are  >e\eral  swivel  j<,>ints  with  radius  jiijies 
which  allow  considerable  tlexiliility  an<l  adjustment.  A  pipinii 
system  of  \\u>  kind  i-  aK^  ecouonu'cil  for  ;ish  i)its,  where  steam 
Iiose  is  u.sed  up  very  rapi<ll>  :  it  ;i1>o  ha>  a  u>eful  application  for 
enjiine  hmise-.  where  a  -team  C'lnnectinu  is  used  for  blowiuii  the 
fire.  The-~e  llexible  joiiu-  .are  m.tile  by  The  I'.arco  I'nis-  and 
Joint   (  ompany.   (  liica:-!o.  ..        .  .' ; 

COLD  METAL  S.\W  AS  A  ROTARY  PLANER 

In  sliii]i>  where  ;i  cousider.ible  auMmu  of  strncliiral  in.iterial. 
such  a.^  l-beauts  and  ch.iimeU  for  lender  and  car  ui;derframes. 
)ia\«.'  Ill  be  cut  III  liii.ylh.  ,ni  elbcieni  culd  niet.il  >.'i\\  h;i>  lieen 
found  n-efni.  In  n;o>i  railway'  -liiip>.  hi  iw  ever,  this  ni.icbi'e 
will  not  be  kejit  at  wrk  ;ill  the  lime,  and  by  the  ;irranyemei;i 
^liowii  in  the  illusir.iiii  n  it^  (.Iticiencx  may  be  decididly  in 
creased  by  .ilso  Ksiri:  it  ;i^  .1  rot.ary  iilanin-i  m.achine. 
-  It  is  ri;idil>  .apparuu  that  ,1  machine  ihal  is  suiteil  to  u-<e  in- 
serti'd  saw  tcetli  will  be  e'pially  suited  fur  wi.rk  where  the 
teeth    are   mi    tiie    -ide    nf    ilu-    ludder    in-le.id    <if    mi    the    circniii 


a\.iil;,ble  for  facii-y  lie  ends  of  I.irsie  steel  caslinj;s  and  sim- 
il.ir  wiir's.  111!  c.ip.iciiy  nf  the  n'acbire  -hnwu  in  ihe  illus- 
trati'in.  which  is  built  b\'  the  .\'e\vt on  Machine  To<d  Works. 
I'hiladelldtia.  I'a..  is  indicate<l  by  the  fact  that  it  i-  capable 
of  reuiovinv:  I'l  cu.  in.  of  metal  irerliorsei.touer  per  minute 
when  sawinj;  with  a  kerf  only  '^T6  in.  in  \vi<lth.  It  is  also 
capable  <>f  cutliu.!4:  off  a   15-in.   I-beam  in -twniuiimtes. 

STAVBOLT  DRILLING  MACHINH 

Drillin^r  tell-tale  Ihdes  in  stayb<»lrs  has  Ikvouh-  a  f>.nnidab1o 
o]Kr.itiou  in  many  of  the  l.ari;er  shoyis.  \\  Idle  it  is  sonutitr.es 
lierf'  rmed  after  the  sl.iybidt>.  an-  in  place  in  the  I'oiler.  it  seems 
to  lie  cou^iikri'i]   belter  jiractice  ti,>  drill   them   bi-fi  ire  their  apjdi- 


3emi- Automatic    MrTchine   for    Drilling    Staybolts. 
caiiiiu.     'Ii>   drill   t  .-uh   i.ue   sei::;n*le1y  is  vn)  en--i\  <•   nnless  ii    can 


fen  nee.        riierefi  n 


-iiiplx      substiuuiiiL;     ;i     rut.arv     i-niur       be    iierfuniied    at    ilu-    sauu-    line    s-Cue    otlur    "•penujon    oir  ^lic 


he.id   fir  the   -.iw    bla<le.  a  <   'Id   nu'tal   s.iw    of  this  type  beconie<      b>  It   is   under   way.       I  hi>   I'l:  u    is   ucneraliy   t:.<  t    feasible,   and   a 
an  <.rika\-nl   ruLirx    p'.iiiiiy   u;achiite  1  ir  surf.ice   iiiilli  r.      It   is  tiieu       seii:i-au|o:)\-»iii-    iiiachiiie    Ii.;-    been    <U'sii:iu.'d    which    AvfH    jiermit 
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rapid  work  with  the  attention  of  only  an  apprentice  boy  or 
helper  after  the  machine  is  once  adjusted. 

This  machine  has  been  designed  by  the  Richmond  Staybolt 
Drilling  Machine  Manufacturing  Company,  of  Richmond,  Va., 
and  carries  12  spindles  for  drilling.  These  spindles  will  drill 
any  depth  of  hole  up  to  2J4  in.,  and  can  be  arranged  to  use 
drills  between  3/16  in.  and  ^  in.  in  diameter.  The  chucks  for 
holding  the  drills  are  carried  on  one-inch  steel  spindles  that 
are  driven  by  steel  gears  which  are  three  inches  in  diameter 
with  a  one-inch  face.  These  12  small  gears  mesh  with  a  large 
12-in.  cast  iron  gear  secured  to  a  shaft  driven  by  a  pulley  or 
motor.  All  of  these  gears  are  enclosed  in  a  casing  that  forms 
part  of  the  framework  which  carries  the  drill  spindles  and 
chucks.  The  outside  of  this  casing  is  a  worm  gear,  and  the 
whole  casing  is  slowly  revolved  when  in  operation.  On  the 
drill  spindles  are  sleeves  or  bushings  carrying  the  drill  heads. 
There  is  an  offset  shoulder  on  these  sleeves  which  carries  a 
hardened  steel  roller.  A  cast  iron  ring,  fastened  to  the  bed  of 
the  machine,  encircles  the  group  of  spindles.  This  ring  is 
formed  as  a  cam  on  its  face  and  the  roHers  on  the  sleeve  are 
held  in  contact  with  it  by  two  springs.  As  the  nest  of  spindles 
is  revolved  this  cam  gives  the  proper  feed  to  the  drills  and  is 
arranged  to  withdraw  the  drill  at  the  completion  of  a  revolu- 
tion. There  are  also  two  offsets  or  reliefs  which  allow  the 
drills  to  be  withdrawn  to  clear  cuttings  at  intermediate  points. 

Mounted  on  the  same  shaft  with  the  nest  of  gears  is  a  cage 
which  carries  the  apparatus  for  gripping  the  bolts.  Each  bolt 
has  a  separate  grjp  composed  of  a  malleable  casting  with  a 
steel  case-hardened  jaw  which  is  adjustable  to  take  any  size 
bolt  from  15/16  in.  to  lH  in.  in  diameter.  These  grips  arc 
opened  and  closed  automatically  by  a  cam,  and  the  jaws  are 
cushioned  to  prevent  rigidness. 

In  operation,  the  staybolt  is  simply  dropped  in  its  grip,  and 
is  then  automatically  clamped  as  the  cage  slowly  revolves.  The 
drill  head  then  comes  forward,  and  at  the  completion  of  the 
revolution  the  staybolt  is  drilled,  the  drill  is  withdrawn,  the 
clamp  opens,  and  the  bolt  drops  clear  of  the  machine  without 
further  attention.  iv- ^-      ::  • .   t       :  >  -,         .  •'. 

A  rotary  force  pump  takes  the  drilling  fluid  from  a  retainer 
under  the  machine  and  forces  it  through  a  passage  in  the  main 
shaft  which  is  connected  to  a  cavity  in  the  die  plate  hub,  from 
which  it  is  conveyed  by  a  small  pipe  to  a  discharge  at  each 
drill.  There  is  a  small  air  pipe  arranged  to  clear  any  shavings 
or  chips   from  the  grips  immediately  after  the  bolt  is   released. 


AN  ASPIRATOR   FOR  COACH   CLEANING 


';••-■■.•..■'•;•■■■>.■-.:  ^:-.-   BY   FRANCIS  p.  MANN.*  ;■     ■;;■■,.■':-■:     '■  . 

■  A  new  apparatus  for  cleaning  railway  cars  is  being  furnished 
to  a  number  of  railways  on  the  Continent  by  Julius  Pintsch  of 
Berlin.  It  operates  in  much  the  same  manner  as  the  usual 
vacuum  cleaners  as  regards  the  operation  of  cleaning,  but  is  a 
small  portable  device  connected  to  the  steam  heating  pipe  on 
a  locomotive.  It  is  arranged  to  be  quickly  applied  and  removed, 
and  can  be  easily  stored  either  aboard  the  train  or  at  the  coach 
yard  or  station. 

■:  This  apparatus  is  known  as  a  steam  aspirator  designed  on 
the  Koster  system  and  creates  a  suction  through  the  long  hose 
by  means  of  a  steam  ejector.  In  the  accompanying  illustration 
it  is  shown  applied  to  the  front  end  of  a  small  locomotive.  The 
ejector,  which  is  arranged  to  be  readily  fitted  to  the  steam  hose 
connection,  has  a  condensing  pot  below  it  for  collecting  the  con- 
densed steam.  The  larger  tank  to  the  right  is  the  dust  collect- 
ing vessel  and  to  the  bottom  of  this  is  connected  about  50  ft.  of 
hose  with  the  suction  head  for  cleaning  at  the  end.  Before 
starting  the  cleaning,  the  dust  collector  is  partially  filled  with 


water  and  when  the  steam  is  turned  on  a  partial  vacuum  is 
formed  and  the  dust-laden  air  passing  through  the  hose  is  cleaned 
by  the  water  in  the  collector  and  reaches  the  aspirator  in  a 
purified  condition.  This  air  partially  condenses  the  steam  and 
the  tank  retains  the  condensation.  Such  steam  as  is  not  con- 
densed is  exhausted  through  the  vertical  pipe  from  the  top  of 
this  tank.  -.-^  /■■ 

Aiter  the  operation  has  been  carried  on  for  some  time  the 
dust  collecting  tank  becomes  filled  with  a  thin  mud,  and  a  dis- 
charge plug  is  provided  by  which  it  can  be  easily  cleaned  and 
fresh  water  again  introduced.  All  parts  of  the  apparatus  are  so 
arranged  as  to  be  easily  taken  apart  and  cleaned.  The  suction 
head  is  made  in  different  shapes,  according  to  the  kind  of  clean- 
ing to  be  done,  and  the  best  results  are  found  to  be  obtained 
when  the  hose  from  the  suction  head,  for  a  distance  of  about 
15  ft.,  is  of  a  smaller  cross  section  than  the  remainder.     Some 


Aspirator  for  Coach   Cleaning. 

of  the  suction  heads  are  provided  with  small  pipes  so  arranged 
that  the  incoming  air  acts  as  a  jet  and  stirs  up  the  dust  and 
dirt  in  upholstery,  etc.  It  is  stated  by  the  manufacturers  that 
although  neither  the  condensing  pot  nor  the  collector  are  abso- 
lutely necessary  for  the  success  of  the  apparatus,  they  have  been 
applied  and  their  use  is  recommended  for  sanitary  reasons. 


•13   Boulevard   .Arago,   Paris. 


British  Co.^l  Exports. — In  the  five  months  ending  May  31, 
this  year,  the  export  of  coal  from  the  United  Kingdom  was 
20,416.679  tons,  as  compared  with  26.255,066  tons  and  23,898,792 
tons  in  the  corresponding  periods  of  1911  and  1910  respectively. 
The  following  were  the  principal  shipments  in  the  first  five 
months  of  the  last  three  years : 

1912.  1911.                     1910. 

Country.  Tons.  Tons.                   Tons. 

Sweden    1,030,269  1,353,327  1,337,047 

Germany    2,379,271  3,489,983  3,347,541 

France     3,415,107  4,473,896  3.890,391 

Spain    1,258,864  1,384,012  1,121,132 

Italy    3,159,856  3,750,576  3,464,850 

Egypt    997,948  1,288,357  1,067,012 

Argentina    1,082,730  1,433,502  1,172,544 
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At  a  recent  meeting  of  the  Board  of  Pensions  of  the  Rock 
Island  Lines  over  $550,  monthly  pensions,  were  awarded. 

Safety  committees  have  been  organized  by  General  Manager 
Henry  Miller,  of  the  Wabash,  which  will  have  duties  similar  to 
those  of  the  committees  on  other  roads.  ..;.;.... -.^    .. 

The  sinking  of  a  coal  mine  at  Dunmore,  Pa.,  on  the  night  of 
June  25  damaged  the  building  and  contents  of  the  Erie  repair 
shops  to  the  extent  of  $16,500.  No  person  was  in  the  building 
when  the  settling  occurred.  ;..:    -        ;   \    ■    ;/  o  •    j;  .    ,  .■       :    / 

E.  L.  Copeland,  secretary  and  treasurer  of  the  Atchison,  To- 
peka  &  Santa  Fe,  has  organized  the  Santa  Fe  Historical  Society, 
and  will  endeavor  to  obtain  records  from  every  division  and  col- 
lect all  interesting  facts  connected  with  the  early  history  of  the 

railway.  .   .,  _;,..    .,.\  .,.,._-;._.  - 

A  steel  freight  car  ladder  that  meets  the  requirerrients  of  the 
Interstate  Commerce  Commission  safety  appliances  is  being 
tested  by  the  Pennsylvania  Railroad.  It  is  made  of  pressed  steel, 
it  is  light  and  can  be  easily  removed  from  the  car  by  taking  out 
three  or  four  bolts  which  hold  it. 

The  eight-hour  day  that  has  been  in  vogue  in  the  locomotive 
shops  of  the  Atchison,  Topeka  &  Santa  Fe  at  Topeka,  Kan.,  has 
been  abolished,  and  the  shops  are  now  working  on  a  nine-hour 
basis.  The  passenger  car  shops  are  working  eight  and  nine  hours 
and  the  freight  car  shops  ten  hours. 

The  recent  action  of  the  Pennsylvania  Railroad  in  prohibiting 
the  sale  of  liquor  on  its  trains  in  the  state  of  Pennsylvania  is 
said  to  mean  that  soon  liquor  will  not  be  sold  on  the  trains 
between  New  York  and  Chicago.  It  is  expected  that  other  rail- 
ways in  the  state  will  adopt  the  same  practice. 

A  complete  file  of  the  proceedings  of  the  American  Railway 
Master  Mechanics'  Association,  and  a  collection  of  miscellaneous 
volumes  of  interest  to  the  Department  of  Railway  Engineering, 
has  been  presented  to  the  library  of  the  University  of  Illinois 
by  Jacob  Johann,  of  Springfield,  111.,  who  has  for  many  years 
been  identified  with  the  Illinois  Central.  /.;«...:.•. 

John  Mitchell  was  sentenced  to  nine  months'  imprisonment  for 
contempt  of  court  in  connection  with  the  Bucks  Stove  &  Range 
Company  case  in  the  district  court  at  Washington,  July  23.  Mr. 
Mitchell  is  vice-president  of  the  American  Federation  of  Labor, 
and  an  appeal  to  this  sentence  was  taken,  as  in  the  cases  of  Sam- 
uel Gompers,  the  president  of  the  Federation,  and  Frank 
Morrison,  the  secretary. 

Sid  Paul,  locomotive  engineer  on  the  Pecos  division  of  the 
Atchison,  Topeka  &  Santa  Fe,  has  been  commended  on  his  fuel 
performance  in  freight  service.  Mr.  Paul  made  1,852  miles  on  an 
average  consumption  of  12.81  lbs.  of  coal  per  100-ton  miles,  as 
compared  with  the  district  average  of  13.77  lbs.  It  is  figured 
that  during  the  eight  months,  from  September  to  May,  inclusive, 
Mr.  Paul  has  saved  $206.66  in  this  way. 

The  University  of  Illinois  has  published  in  bulletin  form  the 
address  by  C.  A.  Seley  on  the  Conference  Committee  Methods  in 
Handling  Railway  Legislation  on  Mechanical  Matters ;  an  address 
by  H.  M.  Byllesby  on  Organization  in  Engineering,  and  an 
address  by  C.  F.  Loweth  on  Personal  Efficiency,  which  are  num- 
bered 25,  27  and  28,  respectively.  These  addresses  were  delivered 
to  the  College  of  Engineering  in  the  early  part  of  this  year. 

In  furtherance  of  a  plan  of  fuel  economy,  the  Wabash  has 
placed  inspectors  at  the  different  mines  from  which  the  company 
receives  its  coal,  and  fuel  service  supervisors  in  each  of  the  nine 
operating  districts  into  which  the  system  is  divided.  These  su- 
pervisors will  instruct  firemen  in  the  be.st  methods  of  firing,  and 


investigation  will  be  made  of  the  various  grades  of  coal  and 
their  use  in  locomotives  of  different  types.  Lectures  on  fuel 
economy  will  be  given  at  stated  periods  at  the  various  division 
headquarters.  ;./•.!-,. -..:v  •,<'•.:.   ^.  .  ^  ;,    .    ;     v^- 

A  "Safety  Rally"  will  be  held  September  14  at  Kansas  City, 

Mo.,  by  the  railways  entering  that  place.  Eight  thousand  em- 
ployees will  be  invited  with  the  members  of  their  families.  The 
program  will  include  addresses  by  railway  officials  on  the  causes 
of  accidents,  and  moving  pictures  will  be  shown,  illustrating  the 
careless  and  safe  methods  of  performing  the  various  duties  of 
railway  employees.  W.  B.  Spaulding.  claims  attorney  of  the  St. 
Louis  &  San  Francisco,  will  have  charge  of  the  moving  pictures, 
and  addresses  will  be  made  by  Gardiner  Lathrop,  general  so- 
licitor of  the  Atchison,  Topeka  &  Santa  Fe ;  J.  D.  M.  Hamilton, 
claims  attorney  of  the  Atchison,  Topeka  &  Santa  Fe,  and  R.  C 
Richards,  general  claims  agent  of  the  Chicago  &  Northwestern. 

The  Denver  &  Rio  Grande  put  into  effect  July  1  a  safety  organ- 
ization which  consists  of  a  central  safety  committee,  division 
committees  and  shop  committees.  Their  aim  is  to  correct  all 
conditions,  customs  and  practices  that  ate  dangerous.  E.  N. 
Clark,  general  attorney  of  the  road,  is  chairman  of  the  general 
safety  committee,  which  is  further  made  up  of  the  superintendent 
of  motive  power,  general  superintendent  of  the  Colorado  lines, 
general  superintendent  of  the  Utah  lines,  chief  engineer,  chief 
surgeon,  claim  agent  and  inspector  of  transportation.  The  shop 
safety  committees  will  include  the  master  mechanic,  as  chairman; 
a  representative  of  the  store  department,  a  boiler  maker,  a  raa-.: 
chinist.  a  blacksmith  and  a  car  department  representative.  The 
central  committee  will  have  continuous  service,  but  members  of 
the  division  and  shop  committees  will  be  appointed  for  a  term  of 
six  inonths.  All  members  of  the  committees  will  be  supplied 
with  a  neat  button  indicating  their  capacity. 

The  Department  of  Industrial  Research  of  tlie  University  of 
Pittsburgh,  Pittsburgh,  Pa.,  was  provided  with  funds  by  a  Pitts- 
burgh business  man  in  the  fall  of  1911,  with  which  to  make  a 
thorough  investigation  of  the  smoke  nuisance.  A  staff  of  ex- 
perts have  been  giving  considerable  time  to  this  tirrestt^ation, 
making  studies  of  the  effect  of  smoke  and  soot  on  the  atmos- 
phere, weather,  plant  Hfe.  buildings,  public  health,  the  economic 
damage  done  by  smoke  and  soot,  and  the  mechanical  devices  for 
preventing  or  abating  smoke.  With  the  experience  obtained  from 
these  studies  the  department  announces  that  the  members  of  its 
staff  are  prepared  to  lecture  on  the  following  phases  of  the 
smoke  problem :  The  Smoke  Nuisance  (a  general  presentation 
of  the  main  phases  of  the  subject)  ;  Smoke  and  the  Public 
Health;  Smoke  and  the  Cost  of  Living;  Smoke  and  Plant  Life;  : 
Methods  and  Means  of  Smoke  Abatement;  The  Effect  of  Smoke 
on  Buildings  and  Building  Materials;  the  Psychology  of  Smoke; 
and  the  Smoke  Nuisance  and  the  Housekeeper.  All  corre- 
spondence should  be  directed  to  Dr.  R.  C.  Benner.  department 
of  industrial  research.  University  of  Pittsburgh,  Pittsburgh,  Pa. 

A  bill  has  been  passed  by  the  House  of  Representatives  cre- 
ating the  Department  of  Labor,  the  head  of  which  will  be  a 
member  of  the  President's  cabinet.  The  purpose  of  the  depart- 
ment is  to  guard  and  promote  the  welfare  of  the  wage-earners 
and  to  improve  their  working  conditions  and  opportunities.  It  is 
expected,  however,  that  there  will  be  some  opposition  to  the  bill 
in  the  Senate,  partly  on  the  ground  that  there  is  no  reason  to 
suppose  that  such  a  department  would  do  more  favorable  work 
in  connection  with  labor  matters  than  the  present  Department  of 
Commerce  and  Labor  is  doing.  The  House  bill,  concerning  a 
commission  ^f  nine  members,  not  less  than  three  of  whom  are 
to  be  employers  and  three  representatives  of  organized  labor,  to 
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'I  lieri'    is    .'HI    ort'sct    --lb'ul<li  r      ^   .     ....  .- 

har<k-tK'(l  stffl  rolli-r.     A  c.i>t   ir.ni   rinu,   i.i>tiiuil  t«i  \\\v  ln«l  "t 
till-    iiiachinc.    mcirclis    the    .yri'iiii    "i    -i>in(llcs.       I  lii-    riiiy 

(.)n  its   lai-f  ;iii(l   tlir   rullir-.  oii   tlir   >ln.\i'  ;ii\ 

A-  tin-  lu-^i  '  <i  ^iiindli'- 


is 


li>rriK-<l   as   a   i-aiii 


iuld  in  i-i'iitaol  wiili  it  liy  \\\><  >\>v\\\'a^. 
is  rf\"lvc'l  lliis  i-ain  .yisi'S  iliv  ])ri>inr  fii'l  tn  tltf  drills  ami  i- 
arraiii;i-<l  \>>  \\itli<lra\v  tlu-  drill  at  the  ri.inplitii'ii  ..f  a  ri'vdn- 
tii>n.      'I'licro    arc    alsO-.tWo    i^tTsi'ts    "r    rfliri'>    wliii-Ii    allnw    ilu' 


til  111.       riuro    arc    al.so  :t\V( 

lU  t-1   fU'ar   ciittiniis   at    iiiiiTiiudiair    i"'int- 
Moiintrd   I'll   tlic   saiiH'   shaft   with   the   tU'si    r.t    i:^"H"s   i>   a   i-avi- 
till-   apiiaratus    I'l.r   .vri|i|iiiii:   ilu'   liidts.      I'.aih   Ik'Ii 


drills  ji.  hv  willidraw 

Moiintrd  I 
whirh   oarriv 


whirh  oarriv>  tlu-  apiiaratus  ii.r  .vri|i|iiiii:  the  holts,  l-.aih  holt 
has  a  s<.-i>arato  .crip  ocuiiposi'd  ..f  a  inalKahK'  (.astiiiL;  with  a 
stiid  casi'-hardom-d  jaw  whiv'h  is  ad.iti>tal>]i'  to  take  any  si/c 
Im.U  l'ri>ni  15  10  in.  to  I'j  in.  in  diaimtor.  Thtsi-  ijrips  an 
opcnid  and  cloS(.-(l  autoniatii.-ally  hy  a  cam.  and  llu'  jaws  ari' 
cushir;iHd  to  iircviiit   riiti<lnoss. 

Ill  operation,  tlu-  ,>tayholt  is  sinijily  ilroppid  in  it^  V'ii'.  '"id 
i>  thni  aiitoiiiatii-ally  v-lainpt<l  as  tlu'  cage  slowly  nvolvos.  The 
»ltili  hcait  tlu'ii  0"inf>  forward,  and  at  tlu  v-oin]iKtion  of  ilu- 
ri'Vcdlitioi)  till-  stayhidt  is  drilled,  tlio  drill  i-  witliilrawn.  tlic 
clanij)  opvns,  aii<l  the  lioli  drops  clear  of  tiic  machine  witliont 
fnrthir  attention. 


fnrther  attention. 

.\    roiarx    force    pninp  t;ik 


the   drilliiiui    ihiiil    from    -.{    ntaiiur 


.\  roiarx  lorce  pninp  taKe-  the  ilnlliiiui  !.m(|  irom  ,i  retainer 
under  the  machine  and  forces  it  t]iroUi:h  a  pa^--a.i;e  in  tiie  main 
shaft  which  is  connected  t.-.  a  cavity  in  the  die  plate  hnh.  from 
wiiirh  it  i>  C' n\  i-yvd  ;'hy  a,  small  pipe  t"  a  di~clian.;e  at  <  acli 
•  Irill.  'I  her>:  i-  a  -mall  .air  i)iiie  arranged  ;o  clear  any  >h;t\in.i;s 
or  cliipN    from   the   iirips   imine<lialely   after  tlu    iiolt   is   released. 

AN  ASIMKAIOK    l-OK    C()AC:il    Cl.l  A.\l.\(7 


'        .'  /         U^     I  UWCIS   I'.   M\\\." 

.- A  new  apparain^  for,  clean  in  i;'  railw.iy  car^  i<  i.ein,^  fnnii-hcd 
to  a  nmnhcr  ft  raihv:iys  on  tin  I'ontineiit  !■>  Jnlins  i'int-ch  of 
I'.erliii  It  o]ierate-  in  imich  the  «-anie  manner  a-  the  n^nal 
vacmiin  cleaner-  a-  re.t;ar<I-  th<-  operation  of  (•leaning,  hni  i-  a 
sm.-d!  portahle  device  connected  to  the  -tiani  luatiiu.:  I'ijie  on 
a  loc'">iiiMtive.  It  is"  arratiyed  ti>  he  (piickly  ajiplied  and  removed, 
niid  can  he  easily  stci-red  eitlier  aho.'iril  tlie  train  or  at  the  co.ich 
yard  or  statioji. 

'rbi>  apparatn-  i>.  known  a-  a  -ttam  aspir.itor  de-ii^iud  on 
tile  Kostef  systi-m  and  cnati-  ;i  >nction  ihninuh  tlie  loii!.j  Iiosc 
liy  means  of  a  steam  ejector.  In  tlie  aocomp.'inyini;  illustration 
it  i-  shown  .tpplied  to  the  front  end  of  a  small  locMiiotive.  The 
eicctnr.  which  is  arranged  to  he  rea<lily  fitted  to  the  steam  ho-e 
«onn<!'ction.  ha-  a  condensint;  jiot  hel'wv  it  for  colKctiiii;  the  C'li- 
•  ieiised  steam.  Tlie  larj^'cr  tank  to  the  ripht  is  the  dtist  colUct- 
intr  ves.sel  and  to  the  hottoni  of  thi>-  i-  coniuciiil  .ahoiit  HS  ft  of 
hose  with  the  .suction  head  tVir  cleaning  at  the  end.  iSeforc 
starting   the  cleanin.ir.   the    diist    collector    i-    p.artially    filkd   with 

"IJ    I'.niilcvoril    -\r:ivn.     J'.iri-. 


water  and  when  the  steam  is  tiirne<l  on  a  partial  vacuum  is 
formed  and  the  dust-laden  air  passin.u  throutih  the  hose  is  cleaned 
h>  the  water  in  the  collector  antl  reaches  the  aspirator  in  a 
imrilied  condition.  This  air  partially  condenses  the  steam  and 
the  tank  retains  the  condensation.  Such  steam  as  is  not  con- 
densed is  exhausted  through  the  vertical  pipe  from  tlie  top  of 
this  tank. 

After  the  operation  lias  l)een  carried  on  for  some  time  the 
(hist  collectini;  tank  hecomes  filled  with  a  thin  mnd,  aiul  a  ilis- 
cliar).ie  plnti  is  ])ro\ided  hy  which  it  can  he  easily  cleaned  and 
fresh  water  again  introduced.  .\11  parts  of  the  api)aratus  art  so 
arranged  as  to  he  easil\  taken  apart  and  cleaned.  I'lie  suction 
head  is  made  in  different  shapes,  according  to  the  kind  of  clean- 
ing to  he  done,  and  tlu'  hist  results  are  foiitid  to  he  ohtained 
when  the  hose  from  the  suction  head,  for  a  distance  of  .ihout 
1.^   ft.,  is  of  a  smaller  cross  section  than  the  remainder.     Some 


Aspirator  for  Conch   Cleaning.    \. 

oi  the  -nction  lurid-  .are  provided  with  -iii.ill  pipe-  so  ;trranged 
lli.it  the  incoiniii:-:  .air  :ici-  ,i-  .i  jit  and  -lirs  u])  the  dust  and 
dirt  in  npliol-ier\.  etc.  It  i-  -t.ited  hy  the  mannf.acturers  tliat 
.iltIioiiL:h  neither  the  coiuKn-in^  jiot  nor  lhe  collector  .are  ah<u- 
hitel)  iiece--ary  f'lr  tlie  sncce--  of  lhe  ;ipp;ir,itn-.  tlie\  h.ive  heen 
ajiplied  and  their  use  i-   recommended   for  sanitary  re;'.st.>ivs. 


i'.uiii-n  (oM.  I'xfoki-.  In  the  five  month-  eiidini;  Mac  31. 
this  _\(.;ir.  the  export  of  co.d  from  the  I'nited  Kingdom  was 
_'().4U..(.?'  t..ns.  as  com|).are<i  with  JO.J.^.^.CV^.  t-ms  and  23.89S,792 
toll-  in  the  corresiioiidiiii;  i>eriods  of  1<'11  and  I'dO  respectively. 
The  following  wire  the  principal  -hipiiunt-  in  the  first  five 
iiioiuhs    of    the    la-l    ihrei'    years: 

I'M  J.  roil.  loio. 

I'Miiiitrv.                                         'I'ln-.                     TiMi'-.  TiMis. 

.■^u-'liii     l.n.Ul..Y.O  1..?.i.?.,«J/-  i.,?.?-.04- 

<  ".11  ni:ii!v    _'..?7<'.j;i  ,v4S0.<).«.?  .•?.. 147.541 

I'raiue     <.41.';.10"  4.47.?..S<)6  .1..S9n..'?<n 

Si..iin    l._'.=;s.S(>4  1..1,S4.(ll.'  l.l.'l.l.^.' 

Il.ilv     .1.1.-Q.8.S6  .^. ".=;(•. .-7i.  .".464, .'(--{I 

I'.yvpt     'W7.')4S  l..'.S.s..^.;7  1.0f.7.0ir 

.\rj;iiitiii.i     l.riS.',7.?0  1.4.'.v,=:cl_'  1.17-'.54.; 


■'..     V  •.  .  '.  ^ 


General  News  Section 


■>■»:(*> 


At  a  recent  nict'linii  of  the  Board  of  Pensions  of  the  Rock 
1-Iaii'I   Lines  over  $350.  inontlily  pensions,  were  awardtii. 

SaUty  coiiiniittees  Iiave  been  orj^ani/.eil  by  ( leneral  Mana.aer 
llenrx  Miller,  .it  the  Wabash,  wliich  will  have  dntics  similar  lo 
tln»se    of    the   onnnittees    on    other    roads.  - 

The  sinkiny  of  a  coal  mine  at  Dunmorc.  Pa.,  on  the  night  f.f 
June  23  damaged  the  Imilding  and  contents  of  the  l.rie  rei)air 
shops  to  the  extent  of  $16,300.  No  person  was  in  the  building 
when  the  settlint;  occurred.'  '       •  ', 

]■'..  L.  C'opcland,  secretary  and  treasurer  of  the  Atchison,  To- 
peka  <!(:  .Santa  be,  lias  organized  the  Santa  Fc  Historical  .Society, 
and  will  endeavor  to  obtain  records  from  every  division  an<l  col- 
lect all  interesting  facts  connected  with  the  early  history  i.i"  tlte 
railwa\\  ,  -        ,  -. 

.\  >teel  freight  car  la<lder  tliat  meets  the  reipnVenients  of  thv 
Interstate  Commerce  Commission  safety  appliances  is  being 
teste<l  by  the  Penm^ylvania  Railroad.  It  is  made  of  pressetl  steel. 
it  is  light  and  can  be  easil\  renio\  ed  from  the  car  b_\  taking  out 
three  or  four  h'Ai-  which  hold  it. 

The  eight-ii-ntr  day  that  has  been  in  vogue  in  the  loconiotivo 
shoi>s  of  the  .\tchison,  To[)eka  &  Santa  I-e  at  Topcka.  Kan..  h:i,s 
been  abolished,  and  the  shops  are  now  working  ou  a  nine-hour 
basis.  The  iias>enger  car  shops  are  working  eight  and  nine  hours 
and  the  freight  car  -hops  ten  hours. 

I'be  recent  action  of  the  Peiinsvlvania  Railroad  in  iirohibiting 
the  sale  of  li(|iior  on  its  trains  in  the  state  of  Pennsylvania  i:- 
'..liil    to    mean    that   soon    liquor    will    not    be    sohl    on    the    tr:nn> 
l>etwcen  .\ew  \'ork  and  Chicago.     It  is  expected  tliat  otlur  rail 
way>  in  the  st;ite  will  ailopt  the  same  practice. 

.\  coni|>lete  ide  I'f  the  proceedings  of  tiio  American  Railway 
.M.'tster  Meclianics'  .\ssociation,  and  a  collection  of  miscellaneous 
volumes  of  interest  to  the  IXpartment  of  Railway  Kngineering. 
has  been  presented  to  the  library  of  the  L'niversity  of  Illinois 
by  Jacob  Johann.  of  Springfield,  111.,  who  has  for  many  year.- 
been  identified  with  the  Illinois  Central.       .:        ;      ;;:.:-,,:■ 

John  Mitchell  was  seiiteticeil  to  nine  months'  imi)ris>imnetn  i.'r 
contempt  of  court  in  comioction  witii  the  lUicks  Stove  vS:  Ranue 
Company  case  in  the  district  court  ;it  W'.isiiingtou.  July  2.^.  Mr. 
Mitchell  is  \ice-iiresident  of  the  Atnerican  l-cileration  c.f  I.alior. 
and  an  apiieal  to  this  sentence  was  t.aken.  ;is  in  the  cases  of  .Satn- 
uel  (ioinpers.  the  iiresideiU  of  the  hederation.  an<l  h'rank 
Morrison,  the   secretary. 

.Sid  Paul.  locouioti\e  engineer  (iti  tlie  PeC-s  division  of  tlie 
Atchison.  Tojieka  \-  .S.anta  l"e.  lAi>  lieen  conniiended  on  his  fuel 
performance  in  freight  service.  .Mr.  Paul  made  1.S32  mile-,  on  an 
average  consinn|itioii  of  12. SI  lbs.  of  coal  jier  l(X)-ton  miles,  as 
couijiared  with  the  clistrict  .average  of  13.77  lbs.  It  is  tignreii 
that  <lnring  the  eight  months,  from  September  to  .M.iy.  inclusive. 
Mr.  Paul  has  saved  $20().66  in  this  way. 

The  l'niversity  of  Illinois  has  published  in  bulletin  form  the 
.'iddre?;s  by  C.  A.  Seley  on  the  Conference  (."ommittee  Method-  in 
llamlling  Railw.iy  Legislation  on  Mechanical  Matters:  an  address 
by  H.  M.  liyllesby  on  ( )rg;inization  in  F.ngineering.  and  an 
ad<Iress  by  C.  V.  Loweth  on  Personal  l-^lficiency,  which  are  nnm- 
liereil  2r.  27  and  2S.  respectively.  These  addresses  were  delivered 
to  tht   College  of  I'.ngineering  in  the  early  part  of  this  year. 

In  furtherance  of  a  plan  of  fuel  econotny.  the  Waliash  has 
I'lacefl  inspectors  at  the  different  mines  from  which  the  company 
receives  its  coal,  and  fuel  service  sniiervisors  in  each  of  the  tnne 
f>pcrating  <li-tricts  into  which  the  s>stem  is  divided.  These  su- 
pervisors will  instruct  iiremen  in  the  best  methods  of  firing,  and 


investig.itioii  will  be  made  -"if  the  \ariou-  grades  of  coal  and 
their  use  in  locomotives  of  ditterent  type-.  Lectures  on  fuel 
economy  will  be  given  at  stated  periods  at  live  various  division 
liea<l(iuarters.  .  .  'i    ■  - 

A  "Safetv  Rally"  will  be  heM  .Septemlxr  14  at  Kansas  City. 
Mo.,  by  the  railw.iv  s  entering  that  pl.ice.  Kight  thousand  em- 
I>Ioyees  will  be  invited  with  the  members  of  their  families.  'n)e 
program  will  inchnle  addresses  by  r.iilway  ofticials  on  the  caur^es 
of  accidents,  and  moving  pictures  will  lie  .-ht>wn.  illustrating  tlie 
careless  and  safe  method-  of  performing  tile  various  duties  of 
railway  employees.  \\.  \'>.  .^paulding.  claims  attorney  of  the  St. 
Louis  &  San  Francisco,  will  have  charge  of  the  moving  pictures, 
and  addresses  will  lie  made  by  (ianliner  l.,athrop,  general  so- 
licitor of  the  Atchison.  Topeka  \:  Santa  Fe :  J.  D.  M.  Hamilton, 
claims  attorney  fif  the  .\tcliison.  lOpeka  &  Santa  Fe,  and  R.  C 
Richards,  ijoner.il  claim-  agent  of  the  Chicago  &    N'orthwestern. 

The  l)en\er  &  Rio  Gramle  put  int<*  ettect  July  1  a  safely  organ- 
i^atioiT  which  consists  of  a  central  safety  committee,  division 
committees  and  shoj)  committees,  liieir  aim  is  to  correct  all 
conditions,  custom-  ami  practices  iliat  are  dangerous.  F.  N. 
Clark,  general  attorney  of  tlie  road,  is  chairman  of  the  geneial 
safety  committee,  which  is  furtiier  made  up  of  the  superintendent 
of  motive  power,  general  superintendent  of  tlie  Colorado  lines. 
general  superintendent  of  the  I'tah  lines,  chief  engineer,  chief 
surgeon,  claim  agent  an<l  insriector  of  transixirtation.  The  shop 
safetv  Committee-  will  include  the  master  mechanic,  as  chairman; 
a  leiire-eiitative  of  the  store  department,  a  boiler  maker,  a  ma- 
chini-t.  .1  black-mitli  and  a  car  department  repre-entativ  e.  The 
central  committee  will  have  continuous  service,  but  members  of 
ilie  division  and  shop  committees  will  he  api.M>inted  for  a  term  of 
six  monihs.  .Ml  members  of  the  committees  will  be  sup|)lied 
with  a  neat  button  in<licating  their  capacity. 

The  nepartment  of  Industrial  Research  <if  the  I'niver-ftv  of 
Pitt-liurgh.  Pitt-burgh.- Pa.,  was  provided  with  fun<Is  by  a  Pitts- 
burgh business  man  in  the  fall  t.f  P^ll.  with  which  to  make  a 
thorough  investigation  of  the  smoke  nuisance.  .\  staflF  of  ex- 
IHTts  have  been  giving  considerable  time  to  this  in^-estigation. 
m.iking  studies  of  the  effect  of  smoke  and  Soot  <<n  the  atmos- 
phere,weather,  pl.mi  life,  buildings,  public  health,  the  economic 
d.image  d<me  by  smoke  and  soot,  and  the  mechanical  devices  for 
])reventing  or  aiiating  sm<ike.  \\  ith  the  exi)erience  obtaine<l  from 
these  stwdies  the  department  announces  that  the  members  of -its 
staff  are  prepared  to  lecture  on  the  f<»llowing  phases  of  the 
smoke  problem:  The  Smoke  Xuisance  (a  general  jiresentati'm 
of  the  main  phases  of  the  <ubject »  :  ^moke  an<l  the  Public 
liealtli:  Smoke  and  the  (."ost  of  Living:  Smoke  and  Plant  Life; 
Method-  .111(1  Me.ans  of  Smoke  .\barement :  The  Kftect  of  Smf>ke 
on  i'.uildings  aii'I  lUiilding  Materials;  the  l^sychology  of  Smoke; 
aH<l  the  Smoke  .Vnis.mce  ,an<l  the  Housekeeper.  .\H  corre- 
spondence should  be  directe<l  to  Dr.  R.  C.  P.enner.  department 
of  ind'.i-trial   research.   Cniver-it\    of   Pitt-burgh.   Pitt-burgh.   I'a. 

-V  bill  li.is  been  pa-se<I  by  the  House  of  Reiireseutatives  cre- 
ating the  l)e]iartment  of  L.iltor.  the  head  nf  which  will  1k'  a 
uiemlK-r  of  the  l'i<'-i<lent's  c;ibinet.  The  i>uri><tse  of  the  depart- 
ment is  to  guard  and  promote  the  welfare  of  the  wage-earners. 
ami  to  inii>rove  their  working  conditions  and  opi»orfunities.  It  \i 
expected,  however,  tli.it  there  wjll  be  some  oppo-ition  to  the  bill 
in  the  Senate,  partly  on  the  ground  that  there  is  no  reason  to 
suppose  that  such  a  ilepartment  would  do  more  favorable  work 
in  connection  with  labor  matters  than  the  i^resent  Department  <'f 
Commerce  and  Labor  is  doing.  The  llouse  bill,  concerning  a 
commission  of  nine  iiienfiurs.  not  less  than  three  of  whom  are 
to  be  employers  ;ind  tliree  representative?  <^f  organized  Labor,  to 
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inquire  into  the  condition  of  labor  in  the  principal  industries  of 
the  country,  has  been  favorably  decided  upon  by  the  Senate  La- 
bor Committee.:.  .   v  -      •   ■■■'',  '■- 


Personals 


1",' 


MEETINGS     AND     CONVENTIONS 


»< . 


Master  Blacksmiths'  Association. — The  twentieth  annual  con- 
vention of  the  International  Railroad  Master  Blacksmiths'  As- 
sociation will  be  held  at  Hotel  Sherman,  Chicago,  August  20-22, 
inclusive.  The  subjects  to  be  considered  are  as  follows:  What 
Has  the  Association  .Accomplished  During  its  Twenty  Years  of 
E.xistence ;  Flue  Welding ;  Carbon  and  High  Speed  Steel ;  Drop 
Forgings;  Frogs  and  Crossings;  Case  Hardening;  Forging 
Macliines,  Dies  and  Formers;  Spring  Making  and  Repairing; 
Locomotive  Frame  Making  and  Repairing;  Piece  Work  and 
Other  Methods  of  Having  Work  Done ;  Shop  Kinks ;  Oxy- 
Acetylene  Process  for  Welding  and  Cutting  of  Metals,  and 
Heat  Treatment  of  Metal.  In  addition  to  this,  tlie  president  has 
issued  a  request  to  all  members  of  the  association  to  present 
subjects  that  they  are  definitely  interested  in  and  will  be  of  in- 
terest to  the  association. 

Master  I'aiittcrs'  .-issociatiuii. — The  forty-third  annual  conven- 
tion of  the  Master  Car  &  Locomotive  Painters'  Association  of 
the  L'nited  States  and  Canada  will  be  held  in  the  .\lbany  hotel 
at  Denver,  Col.,  September  10-13,  inclusive.  Among  the  subjects 
to  be  considered  are :  The  Finish  of  Vestibule  Ends ;  the  Es- 
sentials of  a  Protective  Paint  Making  Oil;  Interior  Car  Renova- 
tors; the  Most  Economical  Method  of  Removing  Paint  from 
Locomtive  Jackets;  Passenger  Car  Concrete  I'loors :  Care  of 
Steel  Passenger  Car  Roofs ;  Standard  Paint  Material  for  Railway 
Equipment ;  Exterior  Passenger  Car  Painting ;  the  Present  Day 
Foreman  Painter ;  the  Treatment  of  Ash,  Oak  or  Mahogany 
Natural  Finish ;  Relative  Cost  of  Maintenance  Between  Steel  and 
Wooden  Passenger  Cars,  and  the  Painting  of  Wooden  Freight 
Car  Roofs.  Arrangements  have  been  made  for  a  special  train 
which  will  leave  over  the  Rock  Island  Lines  from  Chicago  to 
Denver,  by  way  of  Colorado  Springs,  on  Saturday,  September  7, 
at  10:30  p.  m.  The  train  will  arrive  in  Colorado  Springs  early 
Monday  morning,  so  that  the  day  may  be  spent  on  sigb.t  seeing, 
and  will  leave  at  7  p.  m.,  arriving  at  Denver  about  10  p.  m. 


The   following   list  gives   nam.'s   of  secretaries,    dates   of   next   or   regular 
meetings,    and    places    of    meeting    of    mechanical    associations. 

Air     Brake    Association. — F.     M.     Nellis,     53     State     St.,     Boston,     Mass. 
-':  1913    convention    to   be    held   at    St.    Louis,    Mo. 

V    American  Railway  Master  Mechanics'  Assoc. — J.  W.  Taylor,  Old  Colony 
-':  ■  building,    Chicago.  ]■  -r".  .'.■'■■'>■■■■     -'■:■/''.  ,      ' 

.•     American   Railway  Tool  Foremen's  .\ssociation. — .\.  R.  Pavis,  Central  of 
(jeorgia,    Macon,   Cia. 
American   Society   for  Testing   Materials. — Prof.   E.   Marburg,   University 
of    Pennsylvania,    Philadelphia,    Pa. 
-.   American    Society    of    Mechanical    Engineers. — Calvin    W.    Rice,    29    W. 
39th    St.,    New    York. 
Car    Foremen's    -Association    of    Chicago. — .\aron    Kline,    841    North    SOth 

Court,    Chicago;    2d    Monday    in    month,    Chicago. 
I.nternationai.  Railway    Fvel   .Association. — C   G.   Hall,   MdCormick   build- 
ing, Chicago. 
'   International   Railway    Gener.\l    Foremen's   .Association. — William    Hall. 
.'  ■  Chicago  &  North  Western,  Escanaba,  Mich. 

..International  Railro.ad  Master  Blacksmiths'  .^ssocl.^TION. — A.  L.  Wood- 
>  .■'.  '  worth,  Lima,  Ohio.  Convention,  .\ugust  20,  Sherman  Hotel,  Chicago. 
'    Master    Boiler    Makers'    .Association. — Harry    D.    Vought,   9S    Liberty    St., 

New  York. 
'.Master   Car    Builders'   Association.— J.    W.    Taylor,    Old   Colony   building, 
Chicago. 
Master  Car  and   Locomotive   Painters'  .Assoc,  of  U.   S.  and  Canad.v — .A. 
P.    Dane,    B.    &    M.,    Reading,    Mass.      Convention,    September    10-13, 
Albany  Hotel,  Denver,  Col. 
Railway    Storekeepers'    Association.— J.    P.    Murphy,    Bo.x   C,   Collinwood, 

Ohio. 
Tbavelinc  Engineers'  Association.— W.  O.  Thompson,  N.  Y.  C.   &  H.   R., 
'.    V      East    Buffalo,    N.    Y.      Convention,    August    27-30,    Sherman    Hotel, 
-    ■    ■       Chicago. 


'    ;■■  '  GENERAL.    .,  /'    ■  w-;' •■■;/■:•;' '^  •  T  " 

H.  E.  PE>rDLETON.  road  foreir.an  of  engines  of  the  Atchison, 
Topeka  &  Santa  Fe  at  Belen,  X.  Mex.,  has  resigned. 

T.  F.  SiLLivAN,  division  master  mechanic  of  the  San  Antonio 
&  Aransas   Pass,  with  o.*hce  at  Yoakum.  Tex.,  has  resigned. 

W.  D.  Johnston,  division  master  mechanic  of  the  Inter- 
national &  Great  Northern,  with  office  at  Palestine,  Tex.,  has 
resigned. 

J.  E.  Sentm.an  has  been  appointed  road  foreman  of  engines 
of  the  Baltimore  &  Ohio,  in  charge  of  the  locomotives  between 
Philadelphia  and  Baltimore,   Md. 

H.  O.-^BOR.NE  has  been  appointed  assistant  superintendent  of 
motive  power  of  the  Canadian  Pacific,  with  offices  at  Mont- 
teal,  Que.,   succeeding   L.   R.  Johnson. 

J.  F.  McDoxoiGH,  master  mechanic  of  the  .\tchison,  Topeica 
&  Santa  Fe  at  Newton,  Kan.,  has  been  transferred  to  Shopton, 
Iowa,  succeeding  J.   R.   Sexton,  promoted. 

I.  Well.m.xx,  road  foreman  of  engines  of  the  Atchison, 
Topeka  &  Santa  Fe  at  Argentina,  Kan.,  has  been  appointed 
master   mechanic,   with  office  at   Newton,   Kan. 

J.  R.  Sexton  has  been  promoted  to  mechanical  superintendent 
of  the  Northern  district  of  the  Western  lines  of  the  Atchison, 
Topeka  &  Santa  Fe,  with  office  at  La  Junta,  Col.  ;'.:::./, 

John  C.  Brennan  has  been  appointed  road  foreman  of  en- 
gines on  the  Adirondack  division  of  the  New  York  Central  & 
Hudson  River,  vice  N.  J.  Graves,  assigned  to  other  duties. 

L.  R.  Johnson,  assistant  superintendent  of  motive  power, 
eastern  lines,  of  the  Canadian  Pacific  at  Montreal,  Que.,  has 
been  appointed  general  superintendent  of  the  Angus  shops 
district.  '  ...   . 

A.  L.  Crew  has  been  appointed  road  foreman  of  engines  of 
the  Los  .Angeles  division  of  the  Atchison,  Topeka  &  Santa  Fe, 
with  headquarters  at  San  Bernardino,  Cal.,  vice  Walter  Reed, 
retired.  '-^J*^' 

J.  D.  Young,  general  foreman  of  the  Missouri  Pacific,  at 
Atchison,  Kan.,  has  been  appointed  master  mechanic  of  the 
Omaha  division,  with  office  at  Falls  City,  Neb.,  succeeding 
W.  G.  Seibert. 

W.  G.  Seibert,  master  mechanic  of  the  Omaha  division  of 
the  Missouri  Pacific,  at  Fall  City,  Neb.,  has  been  appointed 
master  mechanic  of  the  Colorado  division,  with  office  at 
Hqisington.   Kan. 

Frank  Zelenv,  assistant  to  the  superintendent  of  shops  of 
the  Chicago,  Burlington  &  Quincy  at  -Aurora,  111.,  has  been  ap- 
pointed engineer  of  tests,  with  office  at  Aurora,  succeeding  Will- 
iam A.  Derby,  deceased.  ,• 

\\ .  C.  Smith,  master  mechanic  of  the  Missouri  Pacific-St. 
Louis,  Iron  Mountain  &  Southern,  with  office  at  Kansas  City, 
has  been  appointed  general  master  mechanic  of  the  Western 
district,   with   office  at   Kansas   City. 

T.  RuMNEV,  who  is  assistant  second  vice-president  of  the 
Rock  Island  Lines  at  Chicago,  has  also  been  appointed  as- 
sistant vice-president  in  charge  of  mechanical  matters  of  the 
St.    Paul   &    Kansas    City    Short    Line.     V     ",. 

E.  F.  Stroeh.  master  mechanic.  Col  )rado  division  of  the  Mis- 
souri Pacific  at  Hoisington,  Kan.,  ha.i  been  appointed  master 
mechanic  of  the  Kansas  City  Terminal  division,  with  office  at 
Kansas  City,  Mp.,  succeeding  W.  C.  Stnith,  promoted. 
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D.  W.  Cunningham,  assistant  superintendent  of  machinery 
of  the  Southern  district  of  the  Missouri  Pacific,  Iron  Mountain 
&  Southern,  with  office  at  Little  Rock,  Ark.,  has  had  his  title 
changed  to  general  master  mechanic;  his  duties,  however,  will 
be  the  same  as  heretofore.      ^^■'■■■■■^:'-^:-y-''^-\ 

J.  R.  Sexton,  master  mechanic  of  the  Missouri  division  and 
the  Shopton  shops  of  the  Atchison,  Topeka  &  Santa  Fe  at  Shop- 
ton,  Iowa,  has  been  appointed  mechanical  superintendent  of  the 
Western  Hnes,  Northern  district,  with  office  at  La  Junta,  Colo., 
succeeding   M.  J.   Drury,   promoted. 

J.  P.  McMuRRAY,  who  has  been  appointed  master  mechanic 
of  the  Rio  Grande  division  of  the  Atchison,  Topeka  &  Santa 
Fe,    with    office    at    Albuquerque,    X.    Mex.,    as    announced    in 

the  July  American  En- 
gineer, was  born  Au- 
gust 21,  1858.  He  began 
railway  work  as  a  wiper 
for  the  Atchison,  To- 
peka &  Santa  Fe  at 
Pueblo,  Colo.,  in  Octo- 
ber, 1877,  and  has  been 
with  that  road  ever 
since.  He  was  made 
locomotive  fireman  at 
Pueblo  in  1878,  and 
three  years  later  was 
made  locomotive  engi- 
neer on  the  Rio  Grande 
division  at  San  Marcial. 
In  January,  1903,  he  was 
promoted  to  road  fore- 
man of  engines  on  the 
Rio  Grande  division  and 
the  Third  district  of 
the  New  Mexico  di- 
vision. He  subsequently 
held  the  satne  position  on  the  Western  division,  the  River 
division  and  the  Colorado  division,  and  was  promoted  to  mas- 
ter mechanic  on  May  15,  1912.  .    ^  '  ■ .    V  .   ■^'         '    .  1  .; 

J.  B.  KiLPATRicK,  district  mechanical  superintendent  of  the 
Chicago,  Rock  Island  &  Pacific  at  Des  Moines,  Iowa,  has  been 
also  appointed  inechanical  superintendent  of  the  St.  Paul  & 
Kansas  City  Short  Line,  the  position  of  superintendent  of  mo- 
tive power  of  that  road  having  been  abolished.       V""  •  '/^^'^^■•.  '  '^ 

W.  L.  Tracy,  assistant  superintendent  of  machinery  of  the 
Western  district  of  the  Missouri  Pacific-St.  Louis,  Iron  Moun- 
tain &  Southern,  with  office  at  Kansas  City,  Mo.,  has  been 
appointed  general  master  mechanic  of  the  Eastern  district,  with 
office  at  St.  Louis.  Mo.  The  office  of  assistant  superintendent 
of  machinery  has  been  abolished,  and  the  duties  of  these  offi- 
cers  will   be   assumed   by    the   general   master   mechanic. 

R.  J.  TuRNBULL,  acting  superintendent  of  machinery  of  the 
eastern  district  of  the  Missouri  Pacific-St.  Louis,  Iron  Mountain 
&  Southern,  with  office  at  St.  Louis,  has  been  appointed  me- 
chanical superintendent  of  the  entire  Missouri  Pacific-St.  Louis, 
Iron  Mountain  &  Southern,  with  office  at  St.  Louis.  The  office 
of  superintendent  of  machinery  has  been  abolished  and  the 
duties  heretofore  performed  by  that  officer  have  been  assumed 
by  the  mechanical  superintendent. 


J.    P.    McMurray. 


ledo  &  Ironton  at   Detroit,   Mich.,  has  been  appointed  assistant 
to  the   receivc'r  and  purchasing  agent,   with  oflfice  at  Detroit.    - 

Berton   Allen   Aikens   has  been  appointed  purchasing  agent 

of   the    Michigan    Central,    with   office   at    Detroit,    Mich.     Mr. 

Aikens  was  born  August  25,  1869,  at  Hartford,  Vt.,  and  he  re- 

-,,-'  r      .,  ceived    a    public    school 

education.  He  began 
railway  work  on  April 
1.  1889,  with  the  Central 
Vermont  Railroad.  On 
April  1,  1899,  he  became 
a  clerk  in  the  office  of 
the  purchasing  agent  of 
the  Rutland  Railroad, 
was  subsequently  chief 
clerk  in  that  office,  then 
assistant  storekeeper, 
and  on  February  1,  1905, 
was  promoted  to  pur- 
chasing agent.  which 
office  he  resigned  on 
July  1  to  become  pur- 
chasing agent  of  the 
Michigan  Central,  and, 
^  eff^ective  July  11,  to  be- 
.;  come  also  general  tie 
■^  agent  of  that  road,  the 
Lake  Shore  &  Michigan 
Southern ;  the  Lake  Erie  &  Western ;  the  Lake  Eric.  Alliance 
&  Wheeling;  the  Cleveland.  Cincinnati.  Chicago  &  St.  Louis; 
the  Peoria  &  Eastern,  the  Cincinnati  Northern ;  the  Toledo  & 
Ohio  Central;  the  Zapesville  &  W"estern,  and  the  Chicago,  In- 
diana &  Southern.  ■':'■.';."-'>•. /''^  .;i''v 


B.  A.   Aikens. 


SHOP 


PURCHASING   AND   STOREKEEPING. 

C.  J.  Rogers,  acting  purchasing  agent  of  the  White  Pass  & 
Yukon  Route  at  Vancouver.  B.  C,  has  been  appointed  pur- 
chasing agent,  with  office  at  Vancouver. 

J.  A.  Strubel.  assistant  to  the  receivers  of  the  Detroit.  To- 


E.  W.  Tucker,  pipe  shop  foreman  of  the  Atchison,  Topeka  & 
Santa  Fe  at  Colvis,  X.  Mex.,  has  resigned. 

Thomas  Mulvihill  has  been  appointed  boiler  foreman  of 
the   Chicago,   Rock   Island  &  Pacific  at  Argenta,  Ark. 

J.  Tangney  has  been  appointed  foreman  of  the  locomotive 
and  car  department  at  Inver  Grove,  Minn.,  vice  E.  A.  Sweeley, 
resigned.   . ..  ■  ,,:.-;;■..:•    -■■:..     -•.;>;;■•;  -■"'.  .;-:^,   ;•;■■-.  v  ■■>'■•■-■':■' -: 

.  G.  L.  Hegberg  has  been  appointed  night  engine  house  foreman 
of  the  Chicago.  Rock  Island  &  Pacific  at  Argenta,  ArV  .  vice 
C.  A.  Welch. 

T.  A.  Merrifield  has  been  appointed  boiler  foreman  of  the 
Atchison,  Topeka  &  Santa  Fe  at  Las  Vegas,  Nev.,  vice  W.  J. 
Doerfler,  resigned.  .,.  --.<-=:'..':•  • 

H.  C.  Curtain,  night  engine  house  foreman  of  the  Atchison, 
Topeka  &  Santa  Fe  at  Needles,  Cal.,  has  been  appointed  day  en- 
gine house  foreman  at  Barstow. 

J.  C.  Bevelle,  apprentice  instructor  of  the  Atchison,  Topeka 
&  Santa  Fe  at  Topeka,  Kan.,  has  resigned  to  go  with  the  El  Paso 
&  Southwestern,  at  El  Paso,  Tex.,  as  tool  foreman. 

W.  H.  Gable  has  been  appointed  assistant  engine  house  fore- 
man of  the  Minneapolis.  St.  Paul  &  Sault  Ste.  Marie  at  North 
Fond  du  Lac.  Wis.,  vice  C.  A.   Bauers,  transferred. 

'  E.  ZiMMER.  former  engine  house  foreman  of  the  Minne- 
apolis. St.  Paul  &  Sault  Ste.  Marie,  has  been  transferred  to 
North   Fond   du   Lac.   Wis.,   vice   L.   Colburn,   resigned. 

C.  A.  Balers,  former  assistant  engine  house  foreman  of  ihe 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie,  has  been  appointed 
engine  house  foreman  at  Stevens  Point.  Wis.,  vice  E.  Zimnier, 
transferred.       '.-•^.S  ■  "  ;;;.''^'    ■  .r^'^-  * 


.;.■        »■  .'  .J   - 
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iiKinirt  iiU"  llio  ctnnliti'in  <<i  l;ilii>r  in  \hv  priiuiiial  iniln>iri(.s  <'t 
tlic  omnitry,  has  Ikcii  t;i\"iaMv  (K-oiili-(l  unun  1>\  tlu-  Sciiati'  La- 
in ir  C"<iniiiiittic. .      .;,■,.■,:.  .     . 

MKHTIN(;S     AND     CONVKNTIONS 

MiisitT  iUiiiksiiiitlis'  .  Iss,'iiutii>i!.~'\hv  t\\  intirtli  animal  I'di- 
vontiiiii  of  Hic  lntrrii,ilii>nal  Kailinad  Ma-tir  i'.huk-iniiii-'  A-- 
^<Hiati"ti  will  In-  lu  Id  at  Ih.til  Slurinan.  t'ltivai;' '.  .\ii,t;iist  JO-J_'. 
inclu.--ni'.      IIk-  suiiiiit-  l<'  lie  i'^ 'n-i<Kriil  ari'  a<   fMllnws:    W  iiat 

•lias  the  \»Miiatiiiu  Ari-"niiili>.lH<l  I  )urin|L;  its  T\\ini\  ^  lars  "i 
l\\isnni'i-;  I  hu-  W  iMinu :  (aiioti  ami  lliyli  S|kii1  Siirl  :  \h"\> 
li  kryin'^*  :  lr<iu;~  and  i  >■  ■->in'-:^  :  ("a^c  I  lariKiiiu!^  :  l-Ortiiny 
Mai'liim-.    i  hi  -    and    l'i>rnurs;    Spriniz    Makiiiii    and    Rijiairinii ; 

'  i.iici>nii>ti\i-  Iranu-  Makin;^  and  Kt  ipaiiiiii; :  \'\<.-i.\-  \\i>rk  and 
«>tlu-r  Mc-iIkmIs  ..f  liaviiii;  WmiW  DipUf:  Sli..ip  Kink^ ;  ()\\- 
Ai-ftylcnc  rr<KH>>  i<>r  VWldini:  and  C'nltinL;  ..i'  Miial-.  and 
Ileal  Trratnunt  ••!'  Motal.  In  addition  \>'  t!n<.  iln-  pi\-idcnt  lias 
i--iud  a  rcijui's'  •"  all  tneuilurs  df  tlu'  a--'H-iati"n  i"  |ii\-fni 
••ulijei'ts  that  rlK'\  arr  di-!inii(.'l\  inti  ri-Uii  in  and  will  In-  <>i  ni- 
ttTcst  t"  till-  a-»'ciati"n. 

Mii.\U''  J'liiiifi'i's'  .Issuri.rtii'ii.  I  lir  i'.ri\  third  annual  cumu- 
ti.iii  "I  till.'  .\la>ii.r  (  ar  \  1 .1 'i' aui  .ti\  r  Tainirr^'  A^Mn-iati^'n  il 
the  I'nited  States  and  Canada  will  he  held  in  the  Alliatiy  hotel 
at  heiiver.  (•>]..  Sepieinher  1(1  1.'..  incln^ixe.  Allien-  tiie  snhieet> 
|o  In  eiiM-.i<Iereil  are:  I  he  lini^h  ..i'  \\v;il,nle  l,iid>:  tiie  h.s- 
stiitial-  "f  a  l'i-i.iiai\  e  I'aiit  Making  (  >il  :  Inieri'T  <  ar  l\eni'\a 
tiT>;  the  .\io-t  l-i'i.iii>inieal  Method  .,1'  Ketni.\ini4  I 'aim  ir-ni 
l.oe. Mnti\e  _laekit>:  ra>^eM'-:er  <  ar  <  omreie  l"!o-,r^:  i  art-  i'l 
Steel  I'a^^ii'uier  I  ar  Kuof-.;  Siatnlard  I'aint  Materia!  i^r  Kail\\a\ 
]".i|nil>tni  nt  ;  l\teri..r  i 'assiiiLit  ;■  <  ar  I'aintinii:  (he  I're^iin  1  >a\ 
i'oretnaii  I'aitmr;  the  ireatineiit  "i  Ash.  ( )ak  or  Mahogany 
Natural  Finish;  Relative  L'o^t  oi'  Mainteitatiee  JUtween  Steel  atnl 

Wooden    l'a>~eni^er    Cars,   ami    tlu     I'aiinin.L;    of    W Jen    Ireiiiht 

Car  Root-.  Arranueniein>  ita\e  heeti  madi-  lor  a  -|>eeial  train 
whii'h  will  leave  over  the  Roek  Ulanil  Lines  froin  liiiia.i:<"  to 
J'etner.  li\  u  a\  of  Colorado  S|irini;s.  on  Satur<la\.  Sei'tunher  7. 
at  10:30  ]>.  ni.  The  train  will  anive  in  i  ojorado  S|irinu-  iarl.\ 
Monda\  uiornitiv.  >o  that  the  <la\  nia\  he  -jient  on  -i,;!  t  -eeiiiL:. 
aii<I  will  lea\e  at   7  \<.  111.,  arriving;  at    hetuer  ahont   10  p.   in. 

'I  Ic    /'■!i''U-hit:   li.^t   i^iics    iliihi-s    of   .>v, ■>■,•/,;)■)(•,<,    ,/,(,<, ■,«■    vf    ncvt    r-r    i\-^iil,ir 

Aik      I'.HNKl      A>si.ei\Tli'-N.       I'.      M.      N>IIi-.      .-.'      Sl.ili       .<t..      jl.-t'ii.      M:i-». 

)''l,i    er.iivcMlt-m,  to   r>c    lit  I<1  .  at    St.    l."iii-,    M... 
AvKUievN   Kvii.ttw   ^^\srKk   ^l^:lll\\ll^'   .\->''e.     .1.    \\  .     r.i>l.:.   1  ijd   ('.•L.tn 

Imildiiiw.    t  liit.-ij;!'.       .- 
.NMmtiVv    K  \ti  u  \v  Ti"'!.   T'lKii  Ml- \'-   .\sv,  im  \i  |f\.      A.    U.    |i;tvi-.  <  i  iitr:i)  i-f 

I  iciii  );4;i.    M:n'i.'|i.    •■:!• 
.  AMtKn  \.\   S^eiht  V   f".n  TKyiiM.  M  \uni  M  s. —  l'i..t.   I'..   .M.elnii  u.   l■Ili^v^-it^ 

..£    r.in:-iK:ini:i,    l'liil;iiUt|i)iia.     t'n. 

AwftlH  VS      ?■'•<  IKl  V-   <'i-      .MKellVNHM       l-.Ni.lNHRS.       (,';!l\ill      W  .      KiiT.      Ji      \\  . 

.'■•til     St.,     New     York. 
i\\u    FmkkmI'.n'.-    .V?--"!  lAiJM^    "1     •  ine,\(,M.      .N.io.ti    Kliiu ,    s-41    N..nh    .^Oih 

C'''ili'l.    <■  I'ii'-ig'!:-  -i*!-   ^'""•'•'y     '"    ni"'|'').    tliiiaii;!'. 
In  ri  KVM  I'.N  VI    IxAiixv  \v    t'rti.    .\s>uei  \  1 1..\.      t '.   •  i.    Il.ill.    .MiCm  iiiii  k   IniiM 

itiH.  <  l)ic:iH'>.  '       ■ 

1  \  I  1  K\  \l  I"N  \l       Kvil  «  \V     (rt-.VlkM       I"''NK\II  s'-     ,\-~.i|  i.\  i  l'\.        W  illi  ini      II. ill. 

tliii<i«i'   \-   .\<>rth  AVi«lvrti.   F.-e.:nali:i.    .^lil•ll. 
1\;|KKN.MI'pS  vi.    KviLK'-''*!)    MasiKK    I'.l  V<  IvSMMIIs"    .\.-.-.  T  1  \  m  ■  \-.~  .\.    I..    W 1 

«<irtli,   r;iiiia.<  »'lli".      riniveiili'Mi.    .\u)jii-t    -".    ."-luimnn    II. til.  »  iiu.i^.'. 
\lA-iv.k    l!(.ii.KK    Makkkt-"   .\s-Mi\in..v.— Many    |i.    \'..ii.i;l.t.   '■-=    lil.ii.v    St., 

.\ivk    Yi.rU, 
MA-'iKR   (AK   111  irt.KK>"   .\.ss..e.iMi"\;     J.    \V.    Ta.vl.'i.   «i!.l   (■..L.tiy   liiiil.liiip, 

♦  'lliiaK".  ' 

Masikk   C\li   A?!ii>    l.<'e".Mi>uv»    I'.mmkus'    .\^■.s<•e.   <'i     I'.    S.    \m>   (   \\mi\.—  \. 

I'.     l*aiVe.     i:\  ^     M..'   Uva>liiikr,     Ma-S.       ("Miiventi..!'.     S  fli min  r     pi-l.?, 

.\Il)aii.vH-iil,   tun\er,  l'.)l, 

KaIIWAY      Sf.KKKKEPEI!*';     AS*CIAI1...V.— J.      I'.      MlVpllN.      WnS     ('.     i':\]\u\\ \. 

Uliio.  '         , 
Traveiix*-,.  K.vtiiNKEKs'  A!'S"tiAiti.N.     \V.  •  >.  Tli- 111 |.-. .11.  X.   N.  r.  \   II.   U.. 
Ka-t     liirltal...    N.     Y.       ConwivtiMii,     .Vn.cii-t     .7  ,!ii,     Slniiii.ni     ILtvl, 
Cliiia^i'. 


Personals 


(.ENKRAL. 

II.  1-".  I'f.mh.ktox.  r.iad  f. .reii,,iii  of  i-ntrines  of  the  .Vtehison, 
Topeka  \-  Santa  l"e  at   Helen.  X.  .Me\.,  ha-  resi.mie<l. 

1.  I".  Si  II  u  AN.  <li\i-ioii  nia-iir  iiieilianic  of  the  Sati  .Nntotiio 
v\     \r,in-,is    r.i.--.    with    oi'liee   at    ^■oakl^n.     i'i\..    li;is    resiiiiied. 

W  .  I  >.  _|oii\>To\.  dixi-ion  ni.i-ter  nuehaiiie  of  the  Inter- 
national vV  <  ireat  Xortlurn.  with  olVue  ;it  I'.ilestine.  'i'ex.,  Itas 
re-iylled. 

.1.  I-".  Skntm AN  has  heen  apiminted  road  foreman  of  eii.nines 
of  the  r.altiniore  \  (  )hio.  in  eh.irue  of  the  loeonn.itives  hetwccn 
IMiil.idelphia    .iiid    l'..iltiinore.    .M.l.        '  ',        ,. 

II.  <  i.-i;oK\i,  h;is  heeii  appointed  ;is-,i-!.ani  stiiierintetideiit  of 
nioii\  •  p..wir  of  the  (  aii.idian  I'.Kiru-.  with  ofiices  at  Mont- 
leal.    '..hu  .    .-IKWeditlv;     L.     R.    johll-on. 

j.  !■  .Ml  I  •oNnr(,ii.  in.i-ter  nuili.iitie  of  the  .Nteliisoii.  Topel^a 
iS.    ."^.1111,1    le  ,it    Xewton.    K.in..   ha-  iniii   traiisferrcil  to  Shoiiton, 

low.i.    -lUTeediii'..;    J.   .R.    .^esioti.    ]ir..in..ted.  ■  ■•      -    . 

I.  Wkiiman.  road  fonin.in  of  mi^im  -  of  tlu-  Atrhisoti. 
'I'opek.i  \-  .">ama  le  at  Ari^ent'n.i,  K.in..  ha-  heen  aiipoimed 
ni,i-ter    nieehatiie,    with    olilee    .at     Xewton,    K.aii. 

j.  R  Si.MoN  ha-  iieeii  proni'-ud  to  nieehaiiieal  stipe rititeiidrii' 
■  f  the  .Xortlurn  di-triet  of  th.j  Western  lines  of  tiie  Atchis<iii, 
I  opi'^a   kV   -S.irta    le,   witli  olVui    at    l..i  jnnt.i,  O.l.  ■    ' 

John    t  .    I'.kK.w.w    h.a-    Iniii    app..inted    ro.ad    forem.an    of    en 
;^itie-  oil   the   .\(lironr!;iek   <Ii\i-ioii   of   the    Xeu    York   I'eiitr.il   iV 
llitd-oii    i\i\er.   eiee    X.  J.  (irave-.  a--i!.;tiei!   to  other  duties. 

1..  R.  JoiiN-nN.  assistant  superintendent  of  niotise  jiower. 
e.i-tern  lines,  of  the  (.'atiadian  I'aeilic  at  -Moinre.il.  <j»'e..  'i.i> 
heel!  aiii.ointed  lieiier.il  stipirititeinK  r.t  of  till'  Alliens  siiop.s; 
ili-triei.  ^    .  ...  .  -    . . 

A.  I..  C'ki-w  has  hii'ii  appoinieil  road  foreman  of  eii.uincs  of 
the  l.o-  \ni.;eie-  ili\i-ioti  of  th,-  .\telii-on.  Tojieka  iS.  Santa  l*e. 
with  headipiarlei-  at  S.in  Rirnardiuo.  I'al..  \  ice  W. titer  Reed. 
retired.        ■    •  ■      .       ■     -  .  ;  •■  .    '■    '    _•■ 

J.     I',    ^ll;  N(..    -eiier.al    foreui.tn    .f    tlu     .Mi--onri     I'aeiiie.    at 
\tehi-on.     k.iii..    ha-    heen    ap]>ointed    m.aster    ineohatiio    of    tilt.' 
<  hii.iha     chvi-ioii.     with    oltice    at     tails     I'ity.     .Xeh..    -iiceeedin.L!. 
W  .    <  ..    SelhiTt. 

\\  .  <  i.  Si.iiiii.  I.  in.i-ter  nieeh.'inie  ..f  the  <  •in.ih.i  di\i-ion  of 
the  .Ml--  •mi  I'aeilie.  ;ii  I'.all  C  it>.  .Xeh..  li.i-  heen  appoiiili-d 
ir.a-t'.r  iv.eehaiiie  of  the  t'lij.  r.ido  di\i-ion.  with  ol'liee  at 
I  h  'i-iiii^toii.    K.iii. 

l'i;\\K  ZiiiNN.  .a--i-tan'  I"  tin.'  ~iipetiiit<  iideiil  of  sliojis  of 
the  thiea^;...  I '.tirlii  ;.:t.  .ii  \  '.j'lii'i)  .ii  Anr-ira.  111.,  ha-  heen  ap- 
point! d  ei  yiiieer  of  te-t-,  with  ojiiee  ;it  Aurora,  stiee<  iditi.n  W'ill- 
iaiii  .\.   I  )i-rii\ .  ileei'asid. 

\\  .  I  .  ."^Miiii.  ni.etir  nieelianie  ..f  the  .\Ii-souri  I'aeilic-St. 
I.oni-.  iron  .M..iintain  X  Sontlu  rn.  with  i.Hiee  .at  Kansas  C  it\', 
h.a-  heen  .aii|poinied  ;:eneral  ina-ter  nuahanie  of  the  Western 
di>trie!.    with    <iir:ee   at    l\;nis;i-   (  it.\. 

r.    RiMNiA.    who    i-    a>sistant    -eeond    \  ice-jiresident    of  the 

Ro.k     Island     Line-    at    <  hieaijo.    h,i-    ;d-o    heen    ai>pointe(l  as- 

-i-iant    \  iei-pre-idiiit    in    ih.ar'je    of    ineeh.anieal    matters    of  the 

St.     I'atil    vV    Kan-.is    t  ity    Short     Line.        .      ■■  .  .        ..■■'.      ■      ■ 

I-".  I".  Sikkkii.  nia-ter  nieeh.aiiie.  (LI  ■'■.iiio  divisiif,  ■>{  ilu  Mis- 
souri I'aeilic  ,it  I  loi-inntoti.  Kan.,  h.i  -  lieeii  ajipi^'iiied  master 
niechanie  of  the  Kansas  City  'rvrminal  division,  with  oltice  at 
Kansa-   I  ity.    .Mo.,   -ucceeilinij   \\  ,   t  .    S.'  itli,   proiiMted. 
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1 ».    W.    C"i  NMNc.ii AM.    a.ssistant    superintendent    of    machinery 

of  tile  Soutiiern  district  ni  the  Missouri   Pacitic.  Iron   Mountain 

."i'  Southern,   wiiii   oltice  at   l-ittle   Rock,  Ark.,  has  had   liis  title 

hantted   to   tjeneral    ni.aster   inecli;inic;    his   duties,    however,   will 

he   the   same   as    heretofore.  ■ 

J.  \\.  Skxton.  master  nuch.im'c  of  the  Missouri  division  rind 
tlie  Shopton  shojis  of  the  Atchison,  Topeka  &  Santa  he  at  Shop- 
'.•>n.  Iowa,  has  heen  aiii>ointed  niechanicil  superintendent  of  llie 
Western  lims.  \orthern  district,  uitli  office  at  La  Junta,  Gclp.; 
-ucceedint;    M.   j.    Drury.    promoti-d.  ,  .  :  '. 

J.  r.  Mc.MiKKW,  who  has  Iteeii  appointed  master  mechanic 
of  the  Rio  (irandi-  division  of  the  Atcliison,  Tojjuka  &  Santa 
Fe.  with  oftice  at  Alhuciuerciue.  \.  Mex.,  as  announced  in 
^^''y''       ,:"'•■'.",■  ..,•'',-'       ■':        the    July    .  I  iiirriciiii     I:ii- 

.i:iiu\'r.  was  horn  Au- 
gust 21.  lf>5S.  lie  hcgan 
railu  ay  work  as  a  vvipor 
for  the  Atchison,  To- 
peka  &:  Santa  Fe  at 
l'iul>]o.  Col.1.,  in  Oct<i- 
her,  1877,  ;ind  Ji.is  heen 
with  tliat  road  ever 
since.  1  le  was  made 
locomotive  fireman  at 
Puehlo  in  1S7S.  and 
threi-  years  later  was 
made  li>coinotivc  engi- 
neer on  the  Rio  Grande 
di\ision  .it  S;m  Marcial. 
In  Janu;iry.  19(U.  lie  was 
lirotiioted  to  Pi.'id  fore- 
ni.in  of  ent;ines  'Ui  the 
]\i^>  (ir.ande  <livisii>n  and 
the  Third  district  <>f 
the  New  Me.xico  ili- 
vision,  lie  suhsequently 
luld  the  >anu'  i>o>iti.m  .  m  the  Western  division,  the  River 
li\i-ion  and  tiie  Colorado  di\i>i<.ii.  and  was  promoted  to  rnas- 
ler  mechanic   on    May    15.    1"12.  .  ;  ;i     /    :      ■  ■;   'V  :A '■;    , 

j.  11.  Kii-i'ATRU  K.  district  mechanical  superintendent  of  the 
'  hica.tio.  Rock  l^1,•lnd  \-  I'.icilic  at  Des  Moines,  Kiwa,  has  been 
:ds<i  aiJpointed  mechanical  >uperiiitendcnt  of  the  .St.  Paul  & 
Kaiis.-is  City  Short  Line,  the  iiosiiion  of  .su])erintendeut  of  nio- 
ii\e  power  of  that  ro.id   lijuiuL;  heen  aholished, 

W  .  L.  Tkxiv,  assistant  superintendent  of  machinery  of  the 
Western  district  of  the  Missouri  Pacilic-St.  Louis,  Iron^Ioun- 
t.iin  X:  J^olHhern.  with  otVice  at  K.ansas  C'ity.  Mo.,  has  been 
.i|'|"''"led  Meiur.il  nia-ier  mechanic  of  tile  Eastern  district,  with 
'Mice  at  St.  I.iiui^.  Mo.  The  oiVuc  of  assist.'mt  superinten<lent 
'f  iii,icliiiur>  ii.i^  lieeii  alioiished.  and  the  duties  of  these  Ol'ti- 
-  ir>    will    be   assumed    by    the   licneral    master   mechanic. 

I\.  J.  I  ruMii  I.I..  ,utiiv-i  -upirimendeiit  of  machinery  of  t'.?" 
vastern  district  of  the  Mis-oiiri  i';icilic-St.  Louis.  Iron  Mountain 
\"  Southern,  with  oliice  at  St.  Lnuis.  h;is  l»een  a])]iointed  •ne- 
chanic.al  su|>erinteiident  of  the  entire  Missouri  Pacitic-St.  Lor.is,. 
Iron  Mountain  K  Soutlurii.  with  oflice  ;it  St.  Louis.  The  Oi'T-cc 
of  suiieriiitnideiit  of  m.ichiiury  has  lieeii  abolished  aiitl  iiv^- 
duties  beret' ifore  inrfornied  by  that  oflicer  ha\e  been  assuiiH'd 
.!<y  the  mechanical   suiierintendent. 


PURCHASINt;   AND   STOREKKEPINCL 

('.  j.  Koci  U-.  .utini.;  nurc]i,i-<iiiL!  ;iL;ent  of  the  W  liile  Pass  & 
'  ukoii  k'Hilc-  at  \  .incnUN  er.  1'..  ('..  li;is  been  ap|i"inted  pur- 
'liasini;   aiieiil.   with   oftjc''  ;it    \'ancoU\er.  ;,,.:..-       .  ,; 

1.     \.   STKiiiKi.,   assi^t.iiit    to  the   receivers   of  the   Detroit.   To- 


J,    P.    McMurray. 


Ie<Io  v\.    I  ronton   .it    Detroit,    Mich.,  has  Ijeen   ap|M>inted  assistant 
to   the   receiver  and    purch.isiny  ajient,   with   oflice   at   Detroit. 

Rkrtii.n    .\i.i.k\    .\iiskn>    has   been   appointed   purcha?-inj.j   anent 

irf    the    Mich i.uan    t  entr.il,    with    oftice    at    Detroit.    Mich.      Mr. 

Aikciis  was  born   .Vuiiust   2.^.    lSf>9>  atllartford.  Vt.y  and   he   re- 

:';  -  )    ;  vcei\ed    a    puWic     school 

-education.  He  bei>an 
r.'iihvay  Work  on  .\|iril 
L  IJW,  with  tile  tVntral 
Wrniont  Railroad.  On 
April  LJW".  he  became 
a  clerk  iti  the  oftice  of 
the  ]»urchasin-^  a^ent  of 
the  K'utlanil  Railroad, 
u.i^  >ubsf(|ui-nth  chief 
clerk  in  that  oliice.  then 
assistant  stonkeeiier, 
in<i  on  IVbriiar_\  1.  I'll.S, 
was  pT<  .jnotfd  to  pur- 
chasinj:  ii?-:ent.  which 
ofiic<-  he  resisimd  <in 
Jitly  1  to  l«.-coine  ]tur- 
cliasint;  anient  of  the 
Alichisian  feniral.  and, 
i;  etl'ecli\e  July  11.  to  he- 
•  ikTMile  aJs<:>  |!?t-ijeral  tic 
;      ;    :  B.   A.   Aikens.  v       ajient   of  that  n>ad.   the 

l-ake  Sthire  K:  Michij;an 
Southern  i  the  Lake  Kru  >;  Western:  the  Lake  Erie,  .\iliance 
\  W  heehn.y  •  the  <  kneland.  Cincinnati,  Chica^ii&.  Si,  Louis; 
the  Pvoria  ^  ICuslern.  tlu  <  incinn.ati  Xortherii ;  the  Toledo  & 
Ohio  Central;  the  ZaiHsville  .X:  Western,  ami  tin:  Chicago,  In- 
diana &  Southern.  '  ;  V,    •■ 

E.  VV".  TW-KKK.  pijH'  <h..p  foreman  of  the  Alchis:c»ti,  T.)peka  & 
Siinta  le  ill  C<ilvis.  X.  .Nli.x..  h.i^  resigmd. 

Thomas  Mii-vufju.  has  l^:en  a|>pointey  boiler  foreman  <if 
the    Chicago.    Rock    Island    \:    Pacitic   at    .\rgenta,    .\rk. 

J,    T.\N<;xKY   has   been   ajipointed   foreman   oi  the   locomotive 
and  car  department  ;i!    Iinir  <  irove,  Mitnr.,  vi<;«?  E.'.\.  Swcelcy, 
■  i-vsitined.- ;.'..-_ ;-.;.--    .  _  '-   .  .      ■  ■;-'-;.'^  '-' ^- ■■';;":      '.;■  --■-■;. -^  :'-■    •:'"' 

G.  L.  Hkghkbg  lias  been  api)oiiited  night  eii.tiine  house  ior<*inan 
of  the  Chicago.  Rock  Mand  &  Pacitic  at  .Ypgenta,  .\rV  .  vio<» 
C.  A.  Welch.  -• 

T.  .\.Mi;RKiFfKi.it  h.is  Iieen  ;  jipointed  boilfr  toreman  •.<{  tiic 
.\tcliis«  11.  Tf«peka  &  Santa  I\-  at  Las  \Vgas,  Xev..  vice  W.  J. 
I  )oerfler.  resigned, 

II.    C.   CiKTAi.v.  nijiht   enuiiu    honse   toretnaii  of  tW  .Vtcbison. 
I  o;»ek.i  &  Santa  Ee  at  .\\edle<.  Cal.,  hUs  beeO  rfi>j>ointe«l  day  oji- 
gine  house  foreman  at   Har-tow.  ': 

j:  CKkvku.k,  apprentice  iiwtiuctor  of  tl)c  Atchis<^ri,  Topeka 
it  Santa  Ee, at  Topeka.  Kan.,  has  resigned  to  gp  with  the  El  Paso 
it  ;S<>nthwestern,  at  El  Paso.  Tex^  .        . 

\\  .  11.  (« Aisi.i:  h.is  been  appointed  assistant  engine  hous<'  f.  re- 
man of  the  Mmneapolis.  St.  Paul  &  Saujt  Ste.  Marie  at  North 
Lottd  dir  Lac.  Wi;^;.   vice   C.   A.    tJatiers.  transferred, 

'  :E,  Zi.MMKk.  former  engine  house  foreman" of  the  Minne- 
apolis. St.  Paul  *^t  Sautt  Ste.  Marie,  lias  been  transferred  lO 
North  -Fond   du    Lac.    Wis.,    vice   L.Colhurit,   resigned. 

I.  .V.ltAtKks.  former  assistant  engine  house  /oreman  of  tlu* 
Minneaiiolis,  St.  I'au!  \  .Sank  Ste.  Marie,  has  been  appointed 
euiiine  house   foreman  at  . 'elevens   Point.  Wis,,  vice   E.  Zimmer, 

tran-terred.   ■■-'■:-  ^-r-  '     .     ' 
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:-^;;:r/-f ?;;''■'  New  Shops    ;•.•->■:. 

Canadian  Pacific— The  town  of  Trenton,  Ont.,  has  given 
■  this  road  a  free  site  for  an  engine  house  and  station,  on  the 
,  •   condition  that  Trenton   is  made  a  division   point. 

Central    Vermont. — The    repair    shops    at    St.    Albans,    Vt., 
-will  be  enlarged.  ■'■:-;■''■:'::■■■■'..■■':  '^  ^  ^;.'     •:.'.',  >  .  7-   ''•''. 

;■       Chicago,    Peoria   &    St.    Louis. — The    shops    at   Jacksonville, 
':.  111.,  will  be  removed  to  Springfield  by  October  1.  ,-,,,. 

Cleveland.  Cincinnati,  Chicago  &  St.  Louis. — A  new  five- 
'  ;   stall  engine  house   will  be  built  at  Carey,   Ohio ;   a   10-stall  en- 
gine house  at  Hillsboro,  111.,  and  a  10-stall  brick  engine  house 
.at  Terra  Haute,  Ind.  ,  : 

-;      Georgia  Southern  &  Florida. — A  drop  pit  shop  will  be  built 
.:  -at   Macon,  Ga.,   for  locomotive  repairs. 

:  ■       Grand    Trunk. — It    is    reported    that    large    locomotive    shops 
:.  will  be  built  at   Brockville,  Ont. 

Ilunois  Central. — The  contracts  for  the  new  engine  terminal 
'■''^  at  Centralia,  III,  have  been  awarded.     They  include  a  48-stall 
•  .  engine  house,  an  erecting  shop,  power  house,  machine  shop,  car 
:    repair  shop,  mechanical  coaling  station,  three  cinder  pits,  an  in- 
spection pit  and  two  water  tanks.   The  contract  for  building  con- 
]  ■■  Struction  has  been  awarded  to  T.  S.  Leake  &  Company,  Chicago. 

..•:  L,\KE  Erie  &  Western. — Improvements  will  be  made  in  the 
shops  at  Rankin,  111.,  and  additional  power  equipment  will  be 
installed. 

Missouri,  Oklahoma  &  Gulf. — It  is  reported  that  $400,000 
will  be  spent  on  new  shops  of  steel,  brick  and  concrete  con- 
struction at  Muskogee,  Okla.  They  will  include  a  machine, 
repair  and  boiler  shop,  transfer  table  and  engine  house. 

New  York,  Ontario  &  Western. — The  car  shops  at  Middle- 
town,  N.  Y.,  were  destroyed  by  fire  July  3.  The  estimated  loss 
is   $250,000.      They   will   be    rebuilt.   .,r  v  '   .V^ 

Norfolk  &  Western. — It  is  reported  that  a  25-stall  engine 
house  will  be  built  at  Crewe,  Va.,  at  a  cost  of  about  $50,000. 

Northern    Pacific. — It    is    reported    that    a    car    wheel    shop 
.    will   be  erected  at   Missoula.   Mont. 

';  .;  Pere  Marquette. — A  contract  has  been  awarded  to  Hauser- 
-^  Owen- Ames  Company,  Grand  Rapids,  Mich.,  for  a  16-stall  en- 
gine house  at  Ludington,  Midi.,  that  will  cost  approximately 
$50,000.  The  contract  for  the  12-stall  engine  Juni.se  at  Port 
•  Huron,  Mich.,  has  been  awarded  to  Rabbit  &  Sons,  Toledo,  Ohio, 
to  cost  approximately  $40,000.  The  contract  for  the  coaling 
station  at  Saginaw.  Mich.,  has  been  awarded  to  the  Fairbanks, 
Morse  &  Company,  Chicago,  the  approximate  cost  being  $50,000. 

Virginian. — It  is  reported  that  contracts  have  been  let  for 
an  eight-stall  addition  to  the  engine  house  at  Roanoke,  Va., 
and   Victoria.  ;;    ;>*  ■      ...     ;      •=  :•  . 

Wabash  Railroad.— The  contract  for  a  complete  engine  termi- 
nal at  Detroit,  Mich.,  to  cost  $100,000,  has  been  awarded  to  C.  W. 
Gindcle  &  Company,  Chicago. 

Western  Pacific. — The^^ork  that  was  suspended  on  the 
shops  at  Sacramento,  Cal.,  wTTt-be  resumed  and  the  shops  will 
soon   be  completed. 

JELEGRAPH  SERVICE  RECORD. — According  to  an  officer  of  the 
Western  Union  Telegraph  Company,  the  Titanic  tragedy  pro- 
duced the  greatest  volume  of  telegraphic  communication  of  any 
single  event  in  history.  The  day  the  Carpathia  reached  New 
York,  Western  Union  wires  handled  715,000  words  (of  press 
matter)  compared  with  a  previous  high  record  for  a  single  day 
of  433,000. 


Supply  Trade  Notes 


Isaac  Block,  president  of  the  Hyman-Michaels  Company,  Chi- 
cago, died  July  10. 

The  Chicago  Steel  Car  Company  has  moved  its  general  office^; 
from  Chicago  to  its  plant  at  Harvey,  111. 

The  Jerguson  Manufacturing  Company,  Boston,  has  moved  it- 
general  office  from  221  Columbus  avenue  to  10  Post  Office 
Square.  ,  ;. 

The  Davenport  Locomotive  \\orks,  Davenport,  Iowa,  ha^ 
opened  an  office  in  the  First  National  Bank  building,  Cincin- 
nati, Ohio. 

:-  Harry  N.  Turner  has  been  made  eastern  railway  representa- 
tive of  the  Kay  &  Ess  Company,  Dayton,  Ohio,  succeding  D.  L. 
Paulus,   who   died  at  his  hgme  in  Atlantic  City,  N.  J.,  June  20. 

The  Railway  Motor  Car  Company.  Marion,  Ind.,  has  been 
incorporated  with  W.  P.  \\  orth,  J.  D.  Worth,  H.  B.  Shore,  G.  R 
Stewart  and  Eben  H.  Wolcott,  as  directors.  The  capital  stock  is 
$200,000. 

The  Brownell  Company,  Dayton,  Ohio,  maker  of  automatic 
and  throttling  engines,  boilers,  feed  water  heaters,  etc.,  has 
•opened  a  branch  office  in  the  Oliver  building,  Pittsburgh,  Pa., 
in  charge  of  B.  S.  Rederer. 

F.  T.  Heffelfinger  has  been  elected  vice-president  of  the 
.\merican  Arch  Company,  New  York,  succeeding  C.  B.  Moore 
who  has  resigned  to  go  to  the  Jacobs-Shupert  United  States 
I-irebox  Company,  Coatesville,  Pa. 

The  new  plant  of  the  Canadian  Steel  Foundries,  at  Longue 
Pointe,  Que.,  is  ready  for  operation.  This  concern  is  a  sub- 
sidiary ot  the  Canadian  Car  &  Foundry  Company,  and  it  is  the 
largest  producer  of  steel  castings  in   Canada. 

E.  P.  Williams,  purchasing  agent  of  the  Baldwin  Locomotive 
Works,  Philadelphia,  Pa.,  has  been  appointed  assistant  to  the 
vice-president.  Mr.  Williams  held  his  former  position  for  25 
years  and  will  be  succeeded  by  John  Lindauer,  Jr. 

The  Warner  &  Swasey  Company,  Cleveland.  Ohio,  has  pe- 
titioned to  increase  its  capital  stock  from  $500,000  to  $1,000,000. 
The  company  contemplates  the  construction  of  an  additional 
building  on  the  east  side  of  its  present  structures.        .  ,  ...... 

W.  H.  Davis,  formerly  with  the  Scully  Steel  &  Iron  Com- 
pany, Chicago,  has  gone  with  the  Jos.  T.  Ryerson  &  Son, 
Chicago,  with  office  in  New  York.  Mr.  Davis  will  be  espe- 
cially interested  in  the  machinery  sales   department.  .'•,.• ..      ^'. 

F.  H.  Stevens,  a  member  of  the  executive  committee  of  the 
.American  Locomotive  Company,  New  York,  has  been  elected 
director  of  the  United  States  Cast  Iron  Pipe  &  Foundry  Com- 
pany,  Burlington,    N.   J.,   succeeding  John   A.    Hayes.       :    \  /• 

Templeton,  Kenly  &  Company,  Ltd.,  Chicago,  have  moved  their 
Chicago  offices  and  shops  from  1335  Sloan  street  to  their  new 
plant  at  1016-1024  South  Central  avenue.  A  switch  from  the 
Baltimore  &  Ohio   Chicago   Terminal   connects   with   this  plant. 

The  Vulcan  Engineering  Sales  Company,  Chicago,  has  taken 
the  selling  agency  for  the  line  of  structural  and  plate  working 
machinery,  such  as  punchers,  shears,  rolls,  bulldozers,  etc.,  manu- 
factured by  the  Rock  River  Machine  Company,  of  Janesville,  Wis. 

W.  L.  Allison,  of  the  Franklin  Railway  Supply  Company. 
New  York,  with  office  at  Detroit.  Mich.,  has  been  made  gen- 
eral Western  sales  manager  of  the  American  Arch  Company. 
New  York,  with  office  in  the  McCormick  building.  Chicago. 
Mr.  Allison  will  represent  both  companies. 

Louis  E.  Carlton,  president,  of  the  Heywood  Brothers  & 
Wakefield    Company,    Wakefield,    Mass.,    died    at    his    home    in 
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Gardner.  Mass..  July  4,  at  the  age  of  50.  Mr.  Carlton  was  also 
president  of  the  First  National  Bank  of  Gardner,  and  was  a 
delegate  to  the  National  Republican  Convention  in  1908. 

The  U.  S.  Metal  &  Manufacturing  Company,  New  York,  will 
no  longer  act  as  agent  for  axles  made  by  the  Carbon  Steel  Com- 
pany, Pittsburgh,  Pa.  On  July  1  the  company  took  over  the  ac- 
count of  the  Pollak  Steel  Compan\-,  Cincinnati,  Ohio,  manufac- 
turer of  heat-treated  traction  axles,  tender  and  driving  axles, 
crank  pins,  side  and  driving  rods,  equalizers,  etc. 

The  Westinghouse  Electric  &  Manufacturing  Company,  Pitts- 
burgh, Pa. ;  the  Equitable  Trust  Company,  New  York ;  the 
Stone  &  Webster  Corporation,  Boston,  Mass.,  and  William 
Morris  Imbrie  &  Company,  New  York,  have  formed  a  syndicate 
to  purchase  the  controlling  interest  in  the  Electric  Properties 
Company,  New  York,  from  the  Westinghouse  Machine  Com- 
pany, Pittsburgh,  Pa.  >     ■' 

The  following  companies,  which  are  controlled  by  the  same 
interests,  have  moved  their  general  offices  to  the  new  Vanadium 
building,  Forbes  and  Meyran  avenues,  Pittsburgh,  Pa.:  The 
American  Vanadium  Company ;  the  A'anadium  Sales  Company 
of  America ;  the  Flannery  Bolt  Company ;  the  Vanadium  Metals 
Company;  the  J.  Rogers  Flannery  &  Company,  and  the  Key- 
stone Nut  Lock   Manufacturing  Company. 

John  Gill,  a  former  superintendent  of  motive  power  of  the 
Chicago,  Indianapolis  &  Louisville,  has  been  appointed  man- 
ager of  the  Permanent  Manufacturers'  Exhibit  of  Railway  Sup-.- 
plies  and  Equipment,  in  the  Karpen  building,  Chicago.  Mr. 
Gill  is  thoroughly  conversant  with  the  mechanical  department  ' 
of  railways,  having  worked  his  way  from  a  machinist  appren- 
tice to  superintendent  of  motive  power,  as  above  stated.  ; , 

The  National  Steel  Car  Company,  Ltd.,  Hamilton,  Ont.,  has 
been  organized  with  a  capital  of  $6,000,000,  and  will  erect  a  car 
building  plant  on  a  50-acre  site  on  the  water  front  east  of  Hamil- 
ton, where  the  company  will  make  wooden  and  steel  freight  cars. 
The  capacity  of  the  plant  for  the  present  will  be  30  cars  a 
day,  which  will  later  be  increased.  The  officials  of  the  company.  - 
are  as  follows :  President,  Sir  John  Gibson,  lieutenant-governor 
of  Ontario ;  vice-president  and  general  manager,  Basil  Magor,  ., 
of  New  York ;  assistant  secretary,  treasurer  and  purchasing 
agent.  Adolph  Butze.  The  directors  are  Sir  John  Gibson,  Wil- 
liam Southam,  and  J.  J.  Scott,  all  of  Hamilton ;  Sir  H.  Pcllatt, 
of  Toronto,  Ont. ;  W.  G.  Ross,  ^lortimer  Davis  and  C.  H. 
Cahan,  all  of  Montreal ;  William  Barclay  Parsons,  W.  Kirkpat- 
rick  Brice,  Murray  H.  Coggleshall  and  Basil  Magor,  all  of  New 
York.  The  company  has  placed  contracts  for  its  steel  work, 
and  all  contracts  are  being  let  for  completion  not  later  than 
November  of  this  year.  The  main  plant  will  be  900  ft.  x  200 
ft.     The  general  offices  will  be  at  Montreal,  Que. 

The  Lima  Locomotive  &  Machine  Company,  Lima,  Ohio,  has 
been  reorganized  as  the  Lima  Locomotive  Corporation.  The 
new  corporation  has  sold  to  Redmond  &  Company,  New  York, 
the  entire  issue  of  $2,000,000  first  mortgage  20-year  sinking  fund 
gold  bonds,  callable  at  110,  on  any  interest  date,  the  proceeds  of 
which  will  be  used  for  the  erection  of  additional  buildings,  pur- 
chase of  equipment  and  for  working  capital.  The  new  plant 
will  provide  employment  for  4,000  men.  For  many  years  the  old 
company  made  only  geared  locomotives,  but  during  the  past  ten 
years  it  has  steadily  increased  its  output  of  locomotives  of  all 
classes  until  further  extensions  have  become  necessary.  The 
new  corporation  owns  43  acres  of  land  at  Lima,  Ohio,  on  which 
there  is  a  modern  plant,  having  a  capacity  of  400  engines  per 
year.  This  capacity  will  be  increased  to  900  or  1,000  locomotives 
a  year.  The  net  earnings  for  the  past  seven  years,  after  de- 
ducting for  depreciation,  have  averaged  two  and  a  third  times 
the  interest  on  the  new  bonds.  The  directors  are:  A.  L.  White, 
Ira  P.  Carnes,  W.  T.  Agerter,  O  J.  Thomen.  George  L.  Wall 
and  Merle  Middleton,  who  is  chairman  of  the  board.    The  com- 
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pany  will  be  under  the  management  of  the  same  official  staff 
as  heretofore  with  the  officers  as  follows :  President,  A.  L. 
White;  vice-president,  George  L.  Wall;  secretary  and  treas- 
urer, W.  T.  Agerter. 

Gilbert  H.  Pearsall,  secretary  of  Joseph  T.  Ryerson  &  Son, 
Chicago,  has  been  made  a  vice-president  of  the  Jacobs-Shupert 
United  States   lirebox   Company.   Coatesville,   Pa.,  and  Charles 

Brearley  Moore,  vice- 
president  of  the  Amer- 
ican Arch  Company, 
New  York,  has  resigned 
that  position  to  become 
a  vice-president  of  the 
Jacobs-Shupert  C  o  m  - 
pany.  Mr.Pearsall  will  be 
in  charge  of  the  New  York 
office  of  the  Jacobs-Shu- 
pert company.  He  still 
retains  his  position  as 
secretary  of  the  Ryerson 

company,  with  which 
concern  he  has  been  con- 
nected since  May,  190L 
Since  January  1,  1905, 
he  has  been  in  general 
charge  of  the  sales  of 
that  company.  In  1887 
Mr.  Pearsall  entered  the 
service  of  the  Erie,  with 
office  at  Owego,  N.  Y. 
From  1891  to  1897  he  was  chief  rate  clerk  of  the  Chicago,  Bur- 
lington &  Quincy.  and  from  1897  to  1899  he  was  chief  clerk 
in  the  traffic  manager's  office  of  the  Indiana,  lUinois  &  Iowa, 
now  a  part  of  the  New  York  Central  Lines.  From  1899  and 
1901  he  was  city  freight  agent  and  freight  agent  of  the  Dela- 
ware, Lackawanna  &  W  estern.  In  May,  1901,  he  resigned  his 
;.  ■  ;  .\  .■/."  ^,  V     -^  position  with  that  road  to 

go  to  the  Ryerson  com- 
pany. Mr.  Moore  will 
have  charge  of  the  west- 
ern sales  department  of 
the  Jacobs-Shupert  com- 
pany, with  office  in  Chi- 
cago. He  was  born  in 
McComb,  111.,  in  1874, 
and  received  his  primary 
education  in  the  public 
schools,  graduating  in 
1891  from  the  Kewanee, 
111.,  high  school.  In 
1895  he  was  graduated 
from  the  Lake  Forest 
University  and  then 
went  to  the  Northwest- 
ern University  1  a  w 
school  from  which  he 
was  graduated  in  1898. 
In  1900  he  organized 
the  Columbia  Boiler 
Company  to  make  house  heating  apparatus  and  boilers.  In 
1902  he  organized  the  American  Locomotive  Elquipment  Com- 
pany, of  which  he  was  general  manager  and  a  director  until 
1911,  when  he  was  made  president  of  the  company.  Mr.  Moore 
shared  in  the  organization  of  the  American  Arch  Company  in 
1910  and  was  made  vice-president  and  a  director  of  that  com- 
pany. In  1911  he  organized  the  Boss  Nutt  Company,  Chicago, 
of  which  he  is  now  a  director.  Mr.  Moore  has  invented  and 
developed  a  number  of  locomotive  devices,  of  which  his  brick 
arch  is  the  best  known. 
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New  Shops 


Supply  Trade  Notes 


t".\N\iii.vN  pAiiiir. — Tlu-  tiiwii  >>\  Tri.ntcin.  <  )nt..  has  given 
this  road  a  fri-r  site  f<>r  an  iiiiiine  Iioum-  ami  station,  ^n  the 
cunihtioii    that    Trinloii    is    nia<K-    a   <hvi-i<'ti    p.  .int. 

rKNtKAi.  \kkm.i.\t.-  'Ilu'  iii>air  >li>ii»  at  St.  \lhaii.>.  \  t.. 
will   \k-  vnh»rt;c<l.      ■<  ' 

■  (Mu-.u^d.  Tkiikls  \-  St.  L.h  i.-.— Tin-  >h<>\>-~  at  Jack^-'tn  illi-. 
Jll.    will    hi-   rrni"\i<l   \>>   Spriiiiil'ichl   hy    ( X'toht-r    1. 

t   l.KVKl.AXI).    (.JN«  INNATl.     TllKAc;!!     X"     St.     LtJl!-.— .\     ncW     lU  l'- 

5tall  t-niihu'  house  will  he  hinlt  at  (  arey.  Ohio;  a  l()->tall  en- 
••inc  house  at  Hill>horo.  III.,  and  a  U)— tall  hrirk  en.i:ine  hoit>e 
at     I'erre    J  laute.    Ind.  ;     '  '• 

(iKoKtax  SncniKKN  ^;  l"i.oK!ip\.— .\  'Irop  jiit  -h-ii  will  he  hiidt 
at    Maeoii.    ( l;i..    for    loeomotive    repair*. 

(iKAM>  Tki  \K  it  i>  reported  that  larue  I..eonioti\o  >hop> 
.will   l)e   huilt   at    I'.roekv  ille.    ()nt. 

li.LiN<ils  (."kntkai..  rile  .oiitraet*  for  the  mw  rn.uiiie  tirniinal 
at  Ccntralia.  ill.,  have  h«'en  award<d.  lliex  inehnle  a  4S--ta'l 
cuiiino  house,  an  erect inir  >hop.  power  iiou>e.  niaohiiie  shop,  ear 
reiiair  shop,  meeliaiiieal  eoalinu  >taiion.  three  eindtr  pits,  an  in- 
speetioii  pit  and  two  water  tank-.  The  eontraet  for  huilduiu  con- 
.Mnuiion  lia*  heen  awar.le.l  to    Y.  S    l.eakr  \-  ('..inpany.  (•liiea!.;o 

l.\ki-  l-".kiK  vS;  \\i:>rKk\.  1  nijirov  luunt-  will  he  made  in  the 
shop*  at  Kankin.  Ill,  and  additional  i.owir  iMuipnunt  will  he 
in-tailed. 

Ml>-ot  Ki.  <lui\iio\i\  \  (hi  I.-  It  i>  ni.orted  that  .<4(I(MK10 
will  he  spent  on  new  -hop-  of  steel,  hriek  and  eoiierete  Con- 
struction at  .Muske-see.  <  )kla.  They  will  include  a  machine. 
rei)air  and  hoiler   >hop.   tran-tVr   tahle  and   engine  hou>e. 

Xkw    Nokk.   ((.MAkio  &    Wk-ikkv.      The   car   -h-p-   at    .\liddle- 
lown.   \.   v..   were  destroye<l  hy   lire  July   .V       i'he  e-timated   loss 
:  !>   $J5().(WK».      'iliev    will    he    rehnilt.  .  •  ■ 

XuKioi.K  \-  \\K.-rKUN.  It  i>  reported  that  a  J.=^-stall  engine 
hou-f    will   hi-   huilt   at    Crewe.    \a..  at    a   co.,    ,,f  ahout   ^.^^(MHXI. 

Xok-ilKkN  i'veiiu.-  It  •-  reported  that  a  car  wheel  >hop 
will    I'c    ereete.l    at    Mi»otda.    Mont. 

IVkk  M  AK.jrKTTK..- -  a  coi.trac!  ha-  heen  awardd  to  ll.tii-er- 
Owen  .\ine-  fompatn.  <.ran.l  kapi-l-.  .Micii..  for  a  Id-tal!  eii 
fjine  house  at  l.iidinytoii.  Micii..  that  u  dl  co-t  approximat.  !y 
.?.-().( rKK  Tlu-  coutract  for  the  lJ--tall  m-im-  liou-e  ;:t  I'ort 
Huron.  .Mich,  ha-  he.  ii  awar.lel  to  Kal.hit  \  S-  n-.  ToKdo.  Ohio. 
I,,  .-o-t  aiip'-oximatcly  >AUSU)  The  contra.,  f..r  the  c..alin'-: 
station   at    Saiiinaw.    -Mich.,   iia-   heeti   .awarded    to   the    1  airhaiik-. 

■  Mor-e  v\:  Tomp-aity.  (  liica'.;o.  the  ai.pp.ximate  c-i   heiiru  .<.-<MKK». 

\'iK(;iNlAN.-il  !s  leiiorted  that  contract-  have  heeii  let  for 
;.n  eiuht--tall  addition  to  tlu-  eie^me  h..u-(  at  R..an..kc.  \  a., 
and    \  ict'.ria. 

■  W  AitA-ii   Kmi.roai*.-    The  contract  f. .r  a  couiiilete  eni:ine  termi- 
nal at  Detroit.  Mich.,  to  co-t  SltHMHJO.  ha-  heen  awarded  tu  C.  \V. 

■  (iindele  iV  (.■oinpaiiy.  Chicaito. 

W.KSTKKN  l'\t  lilt  .-  I  he  w..rk  that  wa-  -u-peil.led  on  the 
shoiL^  at  Sacranunt...  *  al..  wi'l  Le  le-iimed  aii.l  the  -hop-  will 
-. ..  .n    he    completed. 

iKlFCRAfll  Si;kVHK  Kmok:-.  .\ccor.linu  t..  an  ofticer  of  the 
.  We-tern  I'nion  leleyraidi  C.mpanv.  tin-  ///.;<//>  trasody  pro 
.hiced  the  ureatest  volume  of  telev-raphic  counnuuication  of  any 
sIukK'  event  in  hi-tory.  Hie  <lay  the  C<trt„thu,  reache.l  New 
York,  Western  Imou  wires  handled  71.^(XI(>  w.nls  (of  pre-s 
.  Tuatte'r)  compare. 1  with  a  i.revi.ui-  hi;-;h  recrd  for  a  siniile  .lay 
.if   4.U00(>. 


Isaac  I'dock.  jire-i'leiit  of  the  Hv man-Mich.iels  Couipanv .  Chi 
cai;o,  died  July   10. 

The  Chicago  Steel  Car  Coinp.inv  lia-  inove.l  its  lieiieral  otlici 
ir.im  Chicago  to  its  plant  at   llarvev.  111. 

rile  Jerguson  Manufacttirinii  Com|)anv.  iJo-ioii.  ha-  moved  ii 
'-leiieral  otitice  Iroin  22\  (."olumhu-  avenue  to  10  Post  (  )tVu 
S(|uare. 

The  Davenport  Locomotive  Work-.  Davenp.>rt.  I..i\va.  ha 
..peiied  an  ol'tice  in  the  1-irst  Xatioiial  Uank  huil.iing.  Cincin 
nati.  <  >hio.    v       "  '  -  .   '      "  ■_•  •  ''.'  .  ,    '■  ■ 

Harry  \.  Turner  ha-  heeii  m;ide  ea-lern  railway  repre-enta 
live  of  the  Kay  &  l\s-  (I'lnpany.  Dayton.  ( )hio.  succedin^  D.  I. 
I'aulus.   who  dieil  at   his  home  in   .\tlantic  t'itv.   X.  J..  June  JO 

'idle  Uailwav  Motor  (  ar  I  oiuiiany.  Mariou.  Ind..  h;is  heei; 
mcrporated  with  W  .  I'.  Worth.  J.  D.  \\..rth.  II.  I'..  Shore,  (i.  Iv 
Stewart  ami  l-.hen  II.  WoK-,.tt.  as  ilirect.'rs.  The  capital  stock  i- 
.■^Jl  K !.()( K ). 

The  r.rovvnell  (  iimi)any.  Dayton.  Ohio,  maker  of  aut.imatic 
and  throttlin.u  en.iiiiies.  hoiU-rs.  feed  w.iter  heaters,  etc..  h:i- 
o|tened  a  hrancli  otiice  in  the  ()liver  huildiiiL;.  i'itl-hiiruh.  I'a. 
in   charge  of   1!.   S.    Ke.lerer. 

I-',  r.  I  letfelliiuier  has  Keen  electe.l  v  ice-iiresidetit  of  tlii 
\merican  Arch  l'oni])anv.  .\'ew  ^'ork.  sncceedinu  ( ".  1).  Mo,  .i-i. 
wli.i  has  resigned  to  jl;..  to  the  Jacoh--.Shupert  I  iiited  .State- 
linhox   Company,  (."oatesv  ille.   i'a.  v 

Tile  new  iilatit  "if  the  t  auailian  Steel  ]"oiuidries.  at  l.oniiue 
I'ointe.  One.,  i-  nady  for  opi-rati.m.  'I  his  concern  i-  a  suh- 
-idiary  ol  the  (anadi.in  (  .-ir  i\:  l-"oundry  (  ouiiiany.  and  it  is  tlie 
laruest    producer   of   steel    ca-tint;-   in    Cana.ia. 

!-"..  1'.  Williams,  iiurchasiii;.;  a.ueiit  of  the  llaldwin  l.oconiotiM 
Work-.  I'hiladelpiiia.  I'a..  has  heen  ajipointeil  assi-taut  to  tii. 
V  ice-iirc-'di-m.  Mr.  William-  hehl  hi-  former  i)o-ition  for  _'.- 
year-   anil    will    hi-    -ucceedid    hy   John    l.iiidaiier.   Jr 

rile    Warner    X;    .Swasey    Com]iaTiv,    Clevelaml.    (  )hio,    li.i-    pi- 
litioned  to  increa-e  its  capital   -tock   from  S.^(X).(KK>  to  Sl.fKX).0O(i 
The    coiniiany    conteiniilatis    tlie    construction    of    an    .idditioiia' 
liuildini;    on    the   cast    -ide   of   its   (treseiit    structure-. 

W  .  II.  Davi-,  formerlv  with  the  Sciillv  ."-iteel  X:  Iron  C.mi- 
panv.  (liica.i;.!,  lias  li-iue  wiih  the  Jo-.  '!'.  Kversoii  \-  .^oii. 
(  hicaijo.  wiih  ollice  in  .\ivv  ^  ork.  Mr.  I)avi-  will  he  espe- 
cially   iiiteri--ted    in    the   maihimrv    -ah-    department. 

I-".    II.    Steven-,   a    memhi-r   of   the    executive    committee   of   tin 
\merican    l.iconioii\e    (  onipanv.    .\evv     N  ork.    ha-    heen    electe  ' 
director   of   the    Cnited    States  last    Iron    I'ipe  \-    1-". nmdrv    Coni- 
liany.    ihirhiiiiton.    X.    J.,    .-ucceeding   John    A.    J  lave-. 

'leinpleton.  Keiily  iK:  (  om]iany.  Ltd..  (  hica',;o.  liavt-  iiioveil  tlieir 
(  hicago  oftices  ami  -liops  from  l.W^  Sloan  stri-et  t  i  their  new 
plant  at  10I()-10i4  .^outli  (eiiiral  .•iveiuie.  \  -wilcli  from  tli. 
l'.;dtiniore   iV    (  )Iiio   I'iiicago    Tt-rmiiial    cniieci-    with    tlii-    )ilaiir 

The  X'nlcan  I'.ngineering  Sale'-  Company.  Chicag.i.  ha-  lake' 
tile  selling  .agency  for  the  Hue  of  structural  and  jdate  workiii 
machinerv.  -iieli  as  j)iinchers.  -luars.  rolls,  hiilhlozers.  etc..  m.m'' 
factureil  hy  the  Kock  River  .Macliine  Company,  .if  Jauesvillc,  \N  i 

W  .  L.  .Mlisou.  of  the  Iranklin  Railwav  .Supply  (dmpan\ 
Xew  "NOrk,  with  otiice  at  Detroit.  Mich.,  lias  heen  made  gen 
eral  Western  sales  manager  of  the  -\nierican  .\rch  Coinpaii; 
Xew  ^■.lrk.  with  rifitice  in  the  Mclormick  huilding.  Chicago 
Mr.  .\llison  will  rejiresent  hoth  com]).iiiies. 

Louis  K.  Carlton,  iiresident  of  the  Ileywoo'l  Pirothcrs  >'' 
W'aketield    Comi^any.    Wakefield.    Mass..    died    at    his    h.ime    ii 
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i.-inlinr,  Mar^s..  July  4.  at  the  ngc  of  50.     Mr.  Carltfin  was  also 
:  .nsidtiit    cit    tlu-    lirst    Xatiunal    Bank    of   (lardner.    and   was   a 
fi'lcuati-   to   the    -Xatinnal    J\i-]iuhlioan    (."invention   in    1908. 

The  L".  S.  Metal  iV  Mantifacturini:  (.  nninany.  Xew  York,  will 

.)ii  longer  act  as  agent  i>>r  axle>  made  liy  the  Car])un  Steel  Coin- 

.any.   I'ittslmr.uh.   I'a.     (  >n  July  1   tlu-  ecuiipany  took  over  the  ac- 

"iini  of  the    I'ollak  Steel   I'omiiany.  Cincinnati.  Ohio,  nianutac- 

uref    of    lHat-trcati<l    tractii^n    axks.    tender    and    driving   axleSj 

.rank   jiins.   »i<le  and   ilri\ini^    rods.   ei|uali/ers.   etc.  .  / 

The  \\ Otinyhousc  Electric  iV  Manufacturing  (."ompany.  I'itts- 
iiirgh.  I'a.;  the  lujuitable  Irust  Company.  Xew  ^'ork :  the 
Stone  vK:  W  clxter  (.'orporation.  T.oston,  Mass..  .and  William 
Morri.~  Indirie  61;  Conijiany.  Xew  York.  ii.i\e  formed  a  syndicate 
lo  purchase  the  controlling  interest  in  the  Electric  Pro])crtie« 
t  .  imp.any.  .Vew  'S-irk,  ir-.'in  the  W'eslinghouse  Machine  Cyin- 
j'lmy.   I'itt-liurt;h.   I'a.  •■  .    ■  '      '^-,.-    /     '■■:: 

The  following  companies,  which  are  controlkd  hy  tlu'  .-ianie 
;nterests.  have  mo\e<l  their  general  otlices  to  the  new  \'anadiiun 
Iniilding.  T'lirbe*-  and  Meyran  avenues.  Pittsburgh,  I'a. :  The 
American  \'anadium  I'ouipaiix  ;  the-  X'.inadimn  S.'ilos  Compan> 
(•>f  .\nierica  ;  ilie  I'lamury  l'»'U  ComiJany ;  tin-  N'.an.idium  Metals 
»'omj).iny:  the  J.  ivoyers  ll.mnery  \;  I'onipanv.  ami  the  Key- 
stone   Xut    l.ock    Manufacturing    (.'opijiany. 

John  <iill.  ;l  former  -uperiniendenl  of  nioiivi-  jiower  ul  the, ' 
Chicago.  lndi;in;i]iotis  \  l.ouis\iIK-.  h;(s  been  ajtpoiiited  mau- 
;il:»t  fif  the  I\rm;nuni  Manuf.acturir-"  l-'..\liiliii  of  l\;iil\v.iy  Sup- 
j'lies  .•'tid  l-"(|uiiiim  nt.  in  the  K.irpen  building.  Chicago.  Mr. 
'iill  is  thoroUi^hlv  coincr»;im  with  the  mech:uiic;il  department 
■of  r;iilvv;iys.  b;i\inij  \vorke<i  hi>  way  from  ;i  m;ichini>t  .ajipren- 
tice   to   >uiierinun<leni    ■•i  n'otj\i'   pi.wer.  as  above  st.'ited. 

The  Xatii'ii.il  Steel  Car  Coni]i:in.\ .  l.t<l..  Ibimilton.  Out.,  has  • 
been  or.L;ani/ed  with  a  capit.il  of  S<).IHK).(K10.  .and  will  erect  a  c;ir 
liuibling  jdant  oil  ;i  .^O-acre  site  on  the  w.iter  front  eastCf  llaniil- 
toti.  u  lu  re  the  comjianv  will  make  wooden  and  steel  freight  cars. 
'J'he  ca|i.icit\  of  ib,  jil.ant  for  ihe  present  will  be  30  cars  a 
d;i_\ .  wliicli  will  Later  lie  increa^e<l.  The  oftici.als  of  the  company 
;iri-  a>  follows;  rre>iilent.  .^ir  John  •  iibson.  lieuten;nil -governor 
of  <int;Mio;  \  ice-presirknt  and  lirner.il  m.anager.  Piasil  Ma.uor. 
of  Xt  \\  ^'o^k :  ,a>si<t;mt  >ecretary.  trea>nrer  .and  purchasing 
.agent.  Adolpli  I'.nt/e.  The  directors  are  Sir  John  (iibson.  Wil- 
liam Soutliam.  ami  J.  J.  Sott,  all  of  llamilton:  Sir  11.  IVU.att. 
of  Toronto.  ()m.;  \\  .  C  Ko>s,  .Mortimer  Davis  ;ind  C.  II. 
Cahan.  .all  of  .Montreal:  William  I'liirchiy  I'arsuns.  W.  Kirkpat- 
rick  I'liice.  Murr.av  11.  Co>ggleshall  and  I'.asil  .Magor.  all  of  Xew 
York.  Ilk-  conip.any  has  placetl  contracts  for  its  steel  work, 
and  all  contracts  are  being  let  for  completion  not  later  than 
Xo\  ember  of  this  year.  The  m;iin  plant  will  be  900  ft.  x  2(K) 
ft.     The  general  oHice-   will  be  at  Montreal.  Que.  -     •.       . 

The  Lima  J-ocomoti\e  iS;  Machine  Company,  Lima.  Ohio,  has 
lieen  reor.u.anized  .a-  th.-  Lima  Locomotive  Corporation.  The 
new  corporation  has  sold  to  Jvedmond  &  Company,  Xew  York, 
the  entire  issue  of  -SJ.OOO.OOO  lirst  mortgage  20-year  sinking  fund  , 
gf.dd  bonds,  cill.able  at  110.  on  any  interest  date,  the  proceeds  of 
which  will  be  use<l  for  the  erection  of  additional  buildings,  pur- 
chase of  equipment  and  for  working  capital.  The  new  plant  - 
will  ])rovide  eini)loyment  for  4.(JO0  men.  For  many  years  the  old 
Company  made  only  geared  locomotives,  bitt  during  the  i)ast  ten 
years  it  has  steadily  increased  its  output  of  locomotives  of  all 
classes  until  fiu'ther  extensions  have  become  necessarj'.  The 
new  corporation  owns  43  acres  of  land  at  Lima.  Ohio.  t)n  which 
there  is  a  modern  plant,  having  a  capacity  of  400  engines  per 
year.  This  capacity  will  be  increased  to  900  or  1.000  locomotives 
a  year.  The  net  earnings  for  the  past  seven  years,  after  de- 
"lucting  for  depreciation,  have  averaged  two  and  a  third  times 
the  interest  on  the  new  bonds.  The  (hrectors  arc:  A.  L.  White. 
Ira  P.  Carnes.  W  .  T.  .Xuerter.  O  J.  Thoinen.  George  L.  Wall 
ami  Merle  Middleton.  who  js  chairman  •<{  the  board.     The  com- 
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jiany  will  be  un<kr  the  m.magement  of  the  same  4itticial  staft 
as  heretofore  with  the  ottieers  as  follows:  President.  .\.  L. 
White:  vice-president.  <  ieorge  L.  W.all;  sterftary  and  trcas- 
iner.    W.  T.  Agerter.  .'':.!  . 

(iilbert    II.    I'ear>all.    -ecret.iry   of   J.iseph    T.    Ryerson   &    Son. 
(  hicago.  has  lieen   made  a   v  ice-firesident   of  the  Jacobs-Shupert 
I  nited    J>iates  Tireiiox    vomp.aiiy.    I  <ialesvillv.    Pa.,   and   Cliarle.» 
'   '        ;  IJrearley     Moore,     vice- 

president    of    the    .\nier- 
ioan       .\rch       Conip.my. 
Xew   York,  has  resigned 
th.it    i>osition    to   iK'oonie 
a     vice-i)resident     of    the 
Jacobs-Shit])ert       C  o  ni  - 
pa  n  \- .    M  r .  I  'ea  rsa  H  w  i  1 1  1  k- 
in  cliarye  of  the  Xew^  <.rk 
ortice  of  tlu   Jacol»s-Sliu- 
pert    Company.      He    still 
retains    his.  positu^    as 
secretary  of  the  Ryerson 
coujjjany.       with       which 
c<»ncern  h<'  has  JKon  coii- 
nected   since    May.    1901 . 
Since    January     1,     1<;0.^. 
he   has    been    in    geiier.il 
<hargc    of    the    sales    •>f 
that    company.      In    1S.*^7 
Mr.  iVarsiill  entereil  the 
servireof  the  Krie>  with 
otticc  at    Ovvetjo.    X.    \. 
l"r<.m  lN<d  to  l.^"7  he  u;i«  chief  rate  clerk  of  the  Chicago.  Tur- 
lington \\;    Oniney.    .and    fnin    IS"*  7    to    l.S*/=>   he    was   chief   clerk 
in    the    tratlic   nianayer'-    ..Itice    of  the    Indiana.    Illinois  &    Iowa. 
now   a   ]jart  of  the  ,Xew    \  oik    (  enlra!    Lines.      IVoin   l>»^)  an<l 
I'dl    he   wa-   city    freii:ln    ;iv;em   and   freight   agent   of  the    Dela- 
ware. Lackawanna   v\    \\  eMern       In    M.iy.    l'»01.   he   resigned  his 
!  p<isit ion  with  that  road  to 

go  to  flic  K'yersoii  com- 
pany. Mr.  Moore  will 
have  charge  uf  the  west- 
ern s;ik*s  dei>;irtnunt  of 
tlie  Jacobs- Shuiiert  com- 
pany, with  oflice  in  «^ 'hi- 
cago. He  was  horn  in 
McConib.  III.,  in  1.^74. 
and  received  his  priinarv  . 
e<Jucation  in  the  pubhc 
schoids.  graduating  in 
l.^'*'l  fn>m  the  Kewauee. 
HI.,  high  school.  In 
1."*!''5  he  was  j;radu.ited 
fn.m  the  Lake  lore^t 
L'niversity  and  then 
went  to  the  Xorihwest- 
ern  Cniversity  1  a  w 
schoiil  from  which  he 
was  graduated  in  IS9^. 
Jn  1900  he  organized 
the  Columbia  1 'oiler 
Company  t<.  make  hou-e  luatini;  ai>p.iratus  .and  boilers.  In 
1902  he  ori^ani/e<l  tlu  American  Locomotive  luiuipment  (."<mi- 
l>any.  of  which  he  w.i^  general  m.an.ager  and  .a  director  until 
1911,  when  he  was  m.ade  president  of  the  company.  Mr.  Moore 
shared  in  the  ttrgani/ation  of  the  American  Arch  Company  in 
1910  and  was  made  vice-president  and  a  director  of  that  com- 
pany. In  1911  he  organized  the  Boss  Xiut  Company.  Chicago, 
of  which  he  is  now  a  director.  Mr.  Moore  has  invented  and 
devek)ped  a  number  of  locomotive  devices,  of  which  his  brick 
arch  is  the  best  known.    .  ...  -. 


C.    B.    Moore. 
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Car  Appliances. — The  Wine  Railway  Appliance  Companj',  To- 
ledo, Ohio,  has  issued  a  brief  catalog  describing  their  steel  car 
.;    ladders  and  freight  car  ventilators.  '::■■:  ^'y^  ["■'■'■':.,.■■ '^  ^ 

Snow  Flanger. — The  Railway  Appliance  Company,  Chicago, 
."  has  issued  an  8-page  pamphlet  illustrating  their  various  types 
':    of  snow  flangers  as  applied  to  locomotives  in  service. 

Forged     Steel     Valves. — The     Patterson-Allen     Engineering 
..    Company,   New   York,   has  published  a   folder   describing   their 
■;,    forged  steel  valves,  giving  the  price  list  and  table  of  dimensions 
I    for  the  various  sizes. 

Kerosene  Gas  Engines. — The  Wisconsin  Engine  Company, 
';.  Corliss,  Wis.,  has  published  a  leaflet  giving  a  general  description 
,'  of  its  kerosene  gas  engines.  This  company  builds  these  engines 
.     of  from  50  to  200  h.  p.  capacity. 

Wire  Glass. — The  Pennsylvania  Wire  Glass  Company,  Phil- 
.    adelphia,  Pa.,  has  issued  a  catalog  describing  their  cobweb  wire 

•  glass,  its  uses  and  advantages  in  building  construction.  Fire 
tests  that  have  been  made  on  this  glass  are  also  included. 

Turbines. — The  Kerr  Turbine  Company,  Wellsville,  N.  Y., 
has  published  bulletin  No.  24  on  the  Economy  steam  turbine  for 
belt  drive.  This  bulletin  illustrates  installations  and  describes  the 
construction  of  these  turbines  and  points  out  their  advantages. 

Roofing. — The  Barrett  Manufacturing  Company,  New  York, 
.'.  has  issued  a  catalog  entitled  A  Mile  of  Barrett  Specification 
;;:    Roofs,    which    apply    to    the    installation    at   the    Bush    terminals 

:  in  Brooklyn.  The  total  roof  area  of  these  buildings  is  3,100,000 
..\   sq.  ft.,  or  more  than  70  acres,  which  is  covered  with  the  Barrett 

'    specification  type  roofs. 

TR.^NSFORMERS. — The  Crocker-Wheeler  Company,  Ampere, 
.     N.  J.,  has  issued  bulletin   No.   151,  which  describes  and  illus- 

■  trates  the  Remek  distributing  transformers.  Various  processes 
in  manufacture  are  illustrated  and  the  detailed  construction  is 
explained.     One   of  the   special   advantages   of  the   Remek   type 

"^    of  transformer  is  in  the  low  average  core  loss. 

Small  Motors. — The  General  Electric  Company,  Schenectady, 
;  N,  Y.,  has  issued  bulletin  No.  4%3,  which  describes  small  mo- 
,^    tors  ranging  in  size  from  1/50  to  H  h.  p.  wound  for  either  di- 

•  rect  or  alternating  current.  The  illustrations  show  the  com- 
pleted motors  and  various  processes  used  in  manufacture,  to- 

'■■:    gether  with  structural  details  and  typical  installations. 

Chains. — The  Jones  &   Laughlin   Steel   Companj',   Pittsburgh, 

■  Pa.,  has  issued  a  clearly  illustrated  leather  bound  catalog  de- 
scribing their  various  types  of  chains  and  hooks,  together  with 

'.  a  brief  description  of  their  manufacture  and  maintenance. 
■•  Tables  are  also  given  of  tests  and  weights  of  the  various  grades 
'  of  their  chains.  Special  chains  and  attachments  are  also  illus- 
>:■■'  trated. 

OxY- Acetylene  Welding  and  Cutting. — The  Alexander  Mil- 

;■■  burn    Company,    Baltimore,    Md.,   has   issued   a    well   illustrated 

;■    catalog  of  23  pages  describing  the  work  that  may  be  done  with 

'.  their  welding  and  cutting  apparatus.     The  acetylene  generator 

and  oxy-acetylene  torch  are  also  described  and  illustrated.     A 

price  list  of  their  various  outfits  and  stock  list  is  included  in  a 

•  separate  folder. 

Draft  Gears. — The  Forsyth  Bros.  Company.  Chicago,  have 
issued  a  24-page  pamphlet  entitled  the  "Modern  Connections 
Between  Drawbars  and  Draft  Gears."  in  which  they  quote  from 
the  proceedings  of  the  M.  C.  B.  association  concerning  drawbar 
side  clearance.  Various  illustrations  are  included  which  show 
graphically  the  faults  of  a  restricted  side  clearance,  and  their 
improved  radial  yoke  which  tends  to  decrease  side  clearance 
restrictions. 


Pneumatic  Hammer- Drill. — The  IngersoU  Rand  Company, 
New  York  City,  has  issued  form  No.  4021,  which  describes  the 
new  type  BCR-43  Jackhamer.  This  machine  is  a  new  develop- 
ment of  the  hand  hammer  drills  and  is  designed  to  operate  with 
either  steam  or  air.  It  is  automatically  rotated,  being  equipped 
with  the  butterfly  value,  a  simple  piece  of  steel  oscillating  on  a 
central  trunnion  actuated  by  the  unbalanced  pressure  on  the  wings. 
The  drill  has  a  cylinder  2l4  in.  in  diameter  and  a  2  in.  stroke. 

Electric  Locomotives. — The  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh,  Pa.,  has  published  a  64- 
page  catalog  entitled  Baldwin-Westinghouse  Electric  Loco- 
motives. It  is  quite  complete,  and  includes  various  illustrations 
showing  the  different  types  of  electric  locomotives  and  many  of 
their  details.  A  brief  history  is  given  of  the  modern  railway 
motor,  with  illustrations  of  the  improved  details  in  design.  The 
unit  switch  control  system  is  discussed,  as  is  the  design  of  cabs, 
under  frames,  trucks,  wheels,  journals,  special  equipment,  etc.  A 
few  pages  are  devoted  to  data  concerning  the  selection  of  electric 
locomotives,  their  operation  on  curved  track  and  train  resistance. 

Fuel  Economizer. — The  Green  Fuel  Economizer  Company, 
Matteawan,  N.  Y.,  has  issued  catalog  No.  142.  which  contains 
104  pages  and  gives  data  that  would  be  of  service  to  power  plant 
engineers.  The  function  of  the  economizer  is  discussed  and  the 
amount  of  heat  that  has  been  saved  in  specific  cases  is  also 
given.  Various  installations  are  illustrated,  as  are  charts  de- 
scribing their  efficiency.  The  details  of  this  economizer  are 
also  illustrated  and  described  and  specification  dimensions  are 
given  for  the  different  sizes  of  economizers.  A  steam  table 
from  zero  to  350  lbs,  absolute  pressure  is  included 

Superheaters. — The  Locomotive  Superheater  Company,  New 
York,  has  issued  a  28-page  catalog  which  gives  a  brief  history 
of  locomotive  superheaters,  together  with  the  advantages  that 
are  now  obtained  by  their  use.  Several  examples  of  installations 
that  have  given  increased  hauling  power  with  a  decrease  in 
the  fuel  consumption  are  noted,  and  various  illustrations  are 
given  which  clearly  describe  the  various  parts  of  the  super- 
heater, as  well  as  the  operation  of  the  various  types.  A  state- 
ment of  the  number  of  superheaters  ordered  to  June  1,  1912, 
accompanies  this  catalog  and  shows  that  there  are  4,505  super- 
heaters in  service  and  under  construction. 

Throttle  Valve. — The  Watson-Stillman  Company,  New 
York,  has  issued  catalog  No.  86,  which  describes  the  Chambers 
throttle  valve.  The  feature  of  this  valve  is  that  it  is  opened  by 
turning  the  valve  rod  instead  of  pulling  it  in  the  ordinary  way. 
It  does  away  with  the  necessity  of  numerous  levers  in  the 
throttle  pipe,  and  is  operated  by  rotating  a  crank.  Among  the 
claims  presented  for  this  valve  are,  the  increased  room  in  the 
dome  for  inspection,  decreased  liability  of  failure  on  account 
of  there  being  a  less  number  of  parts,  that  steam  may  be  taken 
from  a  higher  point  in  the  dome,  the  ease  of  operating,  and  the 
ease  of  regulating  the  opening  of  the  valve. 

Vanadiu^i  Steel. — The  American  Vanadium  Company,  Pitts- 
burgh, Pa.,  has  issued  an  80-page  catalog,  which  is  clearly  il- 
lustrated and  contains  data  and  information  that  will  be  ac- 
ceptable to  engineers  using  this  class  of  steel.  A  brief  historical 
account  precedes  a  more  technical  discussion  of  this  steel.  The 
effect  of  Vanadium  in  steel  is  spoken  of,  together  with  its 
strength,  hardness  and  heat  treatment,  the  latter  including  sev- 
eral illustrations  of  metallurgical  photographs.  The  various 
types  of  Vanadium  steel  from  A  to  K  are  described  and  their 
chemical  contents  given,  together  with  their  physical  proper- 
ties. Nickel  chrome  Vanadium  steel  and  carbon  Vanadium  tool 
steel  are  next  considered,  as  are  the  various  methods  of  manu- 
facture. The  catalog  closes  with  a  discussion  of  the  use  of 
Vanadium  in  cast  iron  and  the  various  applications  of  all  the 
types  of  Vanadium  steel  It  is  quite  complete  and  would  be  a 
valuable  book  for  one's  library. 
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In  the  July  number  of  the  American  En-  :- 

-  giitccr  was  an  article  on  An   Ideal   Boiler    - 

Tube  Department  by  L.  R.  Pomeroy,  which    ■. 

showed  an  arrangement  of  equipment   for  r' 
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handling  450  Ijoiler  tubes  in  one  day  at  a  labor  cost  of  not  more 
than  three  cents  a  tube,  from  engine  to  engine.  In  the  August 
issue  of  this  journal  Walter  R.  Hedeman  had  an  article  on 
Care  of  Locomotive  Boiler  Tubes,  in  which  he  told  how  the  tubes 
should  be  applied,  maintained  and  renewed.  The  two  articles 
thus  covered  the  subject  thoroughly.  Did  you  find  anything  in 
these  articles  that  has  helped  you  to  get  better  results?  Are  you  : 
using  methods  or  tools  superior  to  those  described?  Can  you 
suggest  l)etter  ways  of  performing  the  various  operations?  Are 
there  other  phases  of  the  question  which  should  ha\e  been . 
considered?  If  so,  write  and  tell  us  of  your  ideas,  methods  or 
e.vperiences.  For  the  best  letter  on  any  phase  of  this  subject 
received  before  September  26,  1912,  we  will  mail  a  check  for  $10. 
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^,  ,  H.  T.   Bentlev.  assistant  sujerintendent  of-- 

Clean    and  -  '         .  ,,  . 

motive   power  and   machmerv   ot   the   Lhi-    • 

-  ■ '' '         ^4eat 

-  '-        cago  &  North  Western,  brought  out  an  ex-   .'^ 

Shops  cellent  point  in  his  address  to  the  master.  - 

blacksmiths'  at  their  recent  convention.     The  point  was  to  "keep 
the   shops   neat,   clean   and   tidy,   having   a   place    for   everything 
and  keeping  everjthing  in  its  place."     Most  every  foreman  can,' 
realize  the  wisdom  of  these  words,  for  what  one  of  us  but  can-  _  • 
not   do   much   better   work   if   things   are   not   scattered   around 
carelessly  and  the  general  appearance  of  the  shop  is  neat  and 
orderly?     Confusion   about   the   shop   will   wear   on   the   men's :.  . 
nerves,    greatly    interfering    with    their    productiveness.      When 

...  -     , ..  men  say  they  cannot  keep  a  blacksmith  shop  clean  they  do  not     ,■: 

r'/^TVPT'CXTTO  ^""-^    understand    the    meaning    of    the    term.      While    it    mayV 

■        .    ^v^-TN  1  E'iN  1  o       .  .      t.':         :.;  ^'        '         not  be  possible  to  go  through   the  shops   without   soiling  one's  ;■• 
EDI  TORI  M  S'        ■'  '-'•'-  -•':.-  ;/•■.-;.  o  o  1  o  ,    . 

,       :.■■--":.'■'[:'•'■■  ■:.^'  ■'        hands,  things  need  not  be  untid\-.     The  scrap  iron  can  be  kept   ^  ; 
Ten  Dollars  for  a  I.#ucr. ......,,...,>..,..,.... ^.. .........,.,..,;  441       {„  ^  certain  place,  and  facilities  ior  carting  the  scrap  awav  f rom  :  •  r 

Clean   and   Neat    Shops ; 441  '  a-    ■  t  i^      ■■- 

Ma.eter  Blacksmiths'  Convention  441       ^'^^   forses   and   the   hammers   should   be   surhcient   to   keep   the   ■.  ■ 

Engine   House   Equipment 442       shop    picked    up.      One    laborer    giving    all    of    his    time    to    this 

Traveling  Engineers-  Convention 44.'      work   would   SO   increase   the   output   of   the   workmen   that   his 

New  Pooks  .;..--:-:^^-'-v. .v..^...-......v.....^..,.y■  •»-+^      ^vages  would  be  more  than  paid  for.     Foremen  in  railway  shop;^:. 

COMMUNICATIONS:  6    !  V      ■  ^y  ■:'■-.'  ''}\.^:' ■'']■''  r-.-^''''  -'..  -^-r-" .  ''    departments  other  than  the  blacksmith  shop  would  also  do  well';^;. 

Repairing  Drivirg  ^oxes.  .^..i.  .:..U^. ...  .X, /,  .U}.-.r.:..^-^l,].^^.yU3       to   keep  this   matter  constantly   in   mind.    .^  ,.^  ,.,,...  .       ^-   ,      ^V; 

MISCELLANEOUS:  ,        ',      ''      .       'v^      ■..--..  ^.        ^  '        ,    -^    .,  ,,  „,     ,      '  r 

_     .       „  ^     .  ..       ■-     \    ",  ,     -.>',•■..--.;■  .,    ^  >:       The    International   Railwav    Master   Black-,     v 

Engine    House    Equipment    and    Ivicilities. ...^. ./...... ..;,;,..;i.;,j;:45.J.-'  Master  .  i    ,  .  •   V',- a„„„o*   *    ■ 

:    .  -     ;   ■    ,  /-    :     ,    .  .      ,  smiths  convention,  held  in  diicago.  August 

ILLUSTR.VTED:  ;::^^ -  ^       :    ■    ^^^^^^  Blacksmiths'  20-23.  clearly  demonstrated  the  value  of  an-V\ 

Master   Blacksmiths'   Association. ....  i.  .I :.;..;. I.  ;.V::  :..'/.>:. V..  Ua  ' "  "       Convention  association  made  up  of  shop  foremen.    The  ■.  , . 

Pneumatic  Hammer  for  Smith  Shop :.;.......-•••»....••■■  ■*^-*      nien  were  enthusiastic  and  eager  to  learn  of  the  experiences  of  "' 

Goodwin   Duplex  Water  Glass ......:.......  45S       jheir  fellow  members.     The  discussions  at  all  times  were  lively... 

Tender    Wheel    Lubricator 45'J  ,    .  ,        t-i  •  i  i-     t-     i  i       ^n        •      '       ■ 

Mikados  for  the  Lackawanra 459  ^"^^  '"  "i^"-''  '"'^^^^  protracted.     The  president.  1-.  1-.  Hoeffle.  is 

A  Novel  Design  of  Sling  Stay ...:;  ...i  46?  to  be  Congratulated  upon  the  way  in  which  he  presided  over  the 

Traveling   Engineers'   Association. »,, i,..^ ,./^i . . .-i, . . ...yv.. ,  463  meetings.      He   was   careful   to   see   that    every    member   had    a 

Solid  End  Main  Rod ..>.., ..  .-V. .............;..../ 478  chance  to  discuss  each  subiect,  and  in  manv  cases  restricted  the 

Link    Grinding    Machnie ...;.;;.i. 481  ,  r  i-  /     •  .i  "  \  ■      ^  .■^    .u     ' 

Shop  Safe  Guards  '  48'  members    from    speaking   twice   on   the    same    subject    until    the      • 

Boiler  Tube  Testing  Machine 484  other  members  had  been  heard  from.     While  the  subjects  were.- 

Locomotive    BlowoflF   Valve 48.S  along  the  same  lines  as  those  considered  at  previous  conventions,     '/ 

Sectional  Tube  Expander 485  there  was   something  new   presented   in   practicallv   all   of  them.'   >: 

Automatic    Temperature     Regulator ii.  .V. ,;.,...  ^....  ;,.•.:   486  ,,  ,   ,,  ,  ,        .  ^.        ■  c   ^i    '•  j      •    _    \ 

Coupler  Yoke  Shearing  and  Riveting  Press. ..  i ......  I... .:.:.; .... !  486  ^^a">'  «*  ^^^  members  make  investigations  of  their  own  duringr..;    . 

Combination   Pattern   Makers'  Grinder 487  the  year,  SO  as  to  be  able  to  talk  intelligently  at  the  conventions     ■; 

Attachments  for  Tool  Room  Lathes 48'  and  give  the  members  the  benelit  of  their  research.    This  feature,   ■ 

Radial  Engine  and  Tender  I'.utTer 489  ^f   course,   is   ideal   in   anv   convention,   and   each    master   black- ;;- 

Forging    Flat    Wrenches ;,.... i .......... .   489  .,       ,        u  .•  ,  ..•      t-  ..    .u  ^     ■  ..i 

•    ;:     .'      ^    ■  smith  should  continue  along  this  line.    At  the  present  time  there-, 

GENER.VL  NEWS  SECTION:    :  .  ;  •  1  -    ..   •      '^'.  -?-....-      '  ^^e  Special  fields  in  the  heat  treatment  of  metals,  the  handling 

Notes .!..  .1 .....!..-.....:...  ....',i>i,..' 490  of  vanadium  steel  in  both  frames  and  springs,  and  the  compara- 

Meetings  and  Conventions ;.>...  492  tively  new  processes  of  welding,  which  need  to  be  investigated,  vt:: 

Personals 492  q^^  ^^  ^^^  y^^^^  subjects  considered  this  vear  was  that  of  shop  -  -^ 

New    STiops    .....   49d  .■.,,.„  '  -     ,    • 

Supply  Trade  Notes  496  kuiks.     A  comparison  of  the  different  ways  ot   doing  the  same 

Catalogs   .. ...... .............  498      operation,  even  though  the  facilities  at  diflferent  shops  are  very 
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different,  cannot  help  but  suggest  better  and  improved  methods 
to  the  members  interested  in  the  work  that  is  under  discussion. 
As  H.  T.  Bentley  said  in  his  address,  any  convention  that 
tends  to  bring  its  members  together  in  the  interests  of  their 
employers  is  one  that  should  be  encouraged.  This  association 
may  certainly  be  included  in  that  category,  arjd  the  superior  offi- 
cers of  the  master  blacksmiths  may  rest  as^red  that  their 
companies  will  benefit  by  having  the  memL^r^  aitcjid  the  con- 
vention, provided,  of  course,  that  these  members  conscientiously 
attend  the  meetings.  The  meetings  this  year  were  well  attended, 
although  the  punctuality  was  not  all  that  might  have  been 
desired. 


Engine 
House 


:;:     Mr.  Cordeal's  third  article  on  efficient  en- 
,,.-, gine  house  operation  appears  in  this  issue. 
'  '     The  first  article,  which  considered  the  best 
■;;.       tquipment  ^ypg  gf  engine  house  organization,  was  pub- 

lished in  the  May  number,  page  221,  and  the  second  one,  on 
engine  house  reports  and  records,  appeared  in  the  July  issue, 
page  339.  The  question  of  providing  additional  facilities,  which 
is  covered  in  the  third  article,  must  be  treated  as  a  cold-blooded 
business  proposition,  but  to  do  this  properly  it  is  of  vital  im- 
portance that  the  right  point  of  view  be  selected.  For  in- 
stance, the  repairing  and  maintaining  of  locomotives  is  not 
the  real  l)usiness  of  a  railway,  but  is  incidental  to  the  con- 
ducting of  transportation,  from  which  the  revenue  is  de- 
rived. It  is.  therefore,  necessary  to  study  the  question  from 
an  operating  point  of  view,  rather  from  that  of  the  mechanical 
department.  Really  both  viewpoints  should  be  the  same,  but 
unfortunately  too  many  mechanical  department  officers  do  not 
appreciate  this  as  fully  as  they  should,  and  strive  to  reduce 
the  expenses  of  their  department,  regardless  of  its  effect  on 
the  road  as  a  whole.  There  is  also  the  danger  of  erring  too 
far  on  the  other  side  as  suggested  by  Mr.  Cordeal.  Each  en- 
gine house  must  be  considered  by  itself,  for  what  may  be  good 
in  one  case  would  be  all  wrong  in  another.  For  instance,  two 
trunk  lines  each  have  a  division  in  the  same  territory  on  which 
the  conditions  are  quite  similar.  One  road  pools  its  engines 
and  uses  one-third  the  number  of  locomotives  to  handle  the 
same  business  as  does  the  other  road.  Manifestly  the  engine 
house  facilities  on  the  first  road  must  be  more  complete  and 
elaborate  than  those  on  the  second  road,  which  has  very  much 
more  time  in  which  to  clean  and  repair  the  l<icomotives  and  r«"- 
turn  them  to  service.  The  important  thing,  therefore,  is  to  get 
the  engines  back  into  service  as  soon  as  they  can  be  used,  even 
though  the  meclianical  department  costs  may  lie  c<  nsideralily  in- 
creased  thereby. 


Traveling 
Engineers*     . 
J--      Convention 

interest  and  value. 


The  twentieth  annual  conveuticm  of  the 
Traveling  I'.ngineers'  .Association,  held  in 
Chicago  last  week,  fully  upheld  the  reputa- 
tion of  previous  meetings  in  attendance, 
'i'here  were  492  members  registered,  and  the 
total  attendance,  including  sup])lymen.  ladies  and  guests,  was 
over  1200.  Two  long  sessions  each  day  were  hardly  sufficient 
to  give  all  who  desired  to  speak  an  opportunity  to  be  heard. 
During  the  sessions  there  were  seldom  less  than  200  in  the 
meeting  room,  and  frequently  double  tiiis  number.  .\t  no  time 
was  there  any  lagging  in  the  interest,  and  often  the  president 
had  to  decide  the  claims  of  four  or  five  members  who  wished 
the  privilege  of  the  floor.  The  time  for  adjournment,  rather 
than  a  lack  of  speakers,  determined  the  closing  of  a  subject 
in  nearly  every  case.  '  .-^.'v  ;v^  ;'•■:.;    , 

A  spirit  of  this  kind — and  the  Traveling  Engineers'  Association 
is  noted  in  this  respect — can  hardly  help  but  produce  real,  tan- 
gible, beneficial  returns  to  the  members  who  are  fortunate  enough 
t*  be  present,  as  well  as  to  railway  companies  that  were  far- 
sighted  enough  to  send  their  employees.  With  very  few  excep- 
tions  all   of   the   nK)re   progressive   railways   were   represented; 


in  one  case  by  23  men,  in  another  by  19,  and  in  many  cases  by 
from  10  to  15  men.  The  subjects  considered  were  all  of  pri- 
mary importance,  and  if  there  was  any  way  of  determining  the 
improvement  in  such  matters  as  fuel  economy,  train  braking, 
feed  water  treatment,  etc.,  that  will  result  from  the  knowledge 
gained  at  these  meetings,  there  is  little  doubt  but  that  every 
railway  would  order  every  traveling  engineer  on  its  lines,  that 
could  be  spared,  to  attend  the  next  convention — and  that  they 
would  be  amply  repaid. 

The  1912  convention  was  particularly  fortunate  in  the  selec- 
tion of  the  men  who  were  invited  to  deliver  addresses  and 
profited  by  four  valual)le  papers  that  were  not  listed  on  the  pro- 
gram. These  were  by  S.  O.  Dunn,  editor  of  the  Railway  Age 
Gaccttc,  who  clearly  pointed  out  the  opportunities  of  the  travel- 
ing engineer  in  improving  the  efficiency  of  labor ;  J.  M.  Daly, 
general  superintendent  of  transportation  of  the  Illinois  Central, 
who  explained  the  best  practices  of  tonnage  rating;  H.  T.  Bent- 
ley,  assistant  superintendent  of  motive  power  of  the  Chicago  & 
North  Western,  who  pointed  out  the  duties  of  the  members  in 
the  safety  campaign,  smokeless  firing,  and  in  co-operation ;  and 
B.  A.  Worthington,  president  of  the  Chicago  &  .-Mton,  who  in- 
dicated the  duty  of  all  to  neutralize  the  misleading  socialistic 
ideas  that  are  being  adopted  by  the  thoughtless  or  ignorant.  A 
liberal  extract  of  each  of  these  addresses  will  be  found  elsewhere 
in  this  issue. 

The  traveling  engineer,  more  than  any  other  officer,  links  the 
mechanical  and  the  operating  departments  together,  and  in  the 
discussions  the  subjects  were  often,  very  properly,  considered 
more  from  the  operating  than  the  strictly  mechanical  point  of 
view.  The  discussion  on  the  braking  of  long  trains  was  an 
example  of  this.  The  consideration  of  this  report  occupied  two 
full  sessions  and  was  practically  all  confined  to  the  effect  of 
different  methods  of  handling  the  engineer's  brake  valve  on 
the  long  passenger  and  freight  trains  that  are  now  being  operated, 
and  the  interest  in  the  latest  apparatus  was  centered  in  its  effect 
on  the  train.  It  is  quite  evident  that  the  progress  in  mechanical 
devices  for  railways  is  advancing  more  rapidly  than  the  training 
of  men  to  properly  handle  them,  and  it  is  encouraging  to  see  this 
association  show  a  strong  tendency  to  give  its  greater  efforts 
in  this  direction. 

The  desire  of  the  members  to  obtain  the  maximum  amount  of 
information  in  the  time  allowed  was  indicated  by  the  number 
of  representatives  of  supply  companies  who  were  given  the 
jirivilege  of  the  floor  and  requested  to  answer  questions.  In 
this  way  expert  advice  of  great  value  was  very  frequently  ob- 
tained. 


NEW     BOOKS 


Methods  of  .'iitalyzing  Coal  and  Coke. — Teclinical  paper  No.  8.  Written  by 
Frederick  M.  Stanton  aiul  .\rno  C.  Fieldner.  I'ublished  by  the  Bureau 
of  Mines,  Washington,   1).  C.      <   .'•     T  •'..■•■,-...,'•     f  •,      ^    x 'j      • 

This  paper  describes  the  methods  used  at  the  laboratories  of 
tlie  Burcati  of  Mines  for  analyzing  coal  and  coke  and  deter- 
mining the  heat  value  of  these  fuels.  The  original  methods 
which  were  recommended  by  the  American  Chemical  Society, 
togetlicr  with  such  modifications  and  changes  as  have  been 
deemed  atlvisable,  are  included  in  the  paper.  Copies  may  be  ob- 
tained by  writing  to  the  director  of  the  Bureau  of  Mines,  Wash- 
ington. D.  C.    '      .     ...    .:.:-, ..A.    ,•  -V  •    '  •.  V  i.i-  .  V    •■    ": 


Railrnnd   O Iterating  Costs.     Dy   Suffern  &   Son.     Bound  in  cloth,   144   pages, 
8   in.   X    10;<i    in.     Published  by   Suffern   &   Son,   New   York.     Price  $2. 

To  those  who  are  compelled  to  use  the  statistics  of  railways,  it 
has  been  evident  that  the  matter  published  in  the  annual  report 
of  the  Interstate  Commerce  Commission  left  much  to  be  desired. 
The  reports  furnished  by  the  railways,  however,  include  vastly 
more  than  is  given  general  circulation,  and  about  a  year  ago 
Suffern  &  Son,  accountants.  New  York,  published  the  first  edition 
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of,  "Railroad  Operating  Costs,"  in  which  was  included  much  sta- 
tistical matter  that  had  not  previously  been  available.  This  book 
met  with  so  much  success  that  a  second  edition  is  now  being  is- 
sued. This  includes  later  reports,  covers  a  greater  number  of 
railway  systems,  and  has  been  extended  and  amplified  in  other 
directions.  For  example,  the  subject  of  maintenance  of  equip- 
ment is  now  treated  in  four  chapters  instead  of  one,  as  in  the 
first  volume.  There  is  also  an  entirely  new  chapter  on  fuel  costs, 
which  contains  much  original  information  on  this  highly  important 
subject.  The  volume  has  been  arranged  to  include  the  operations 
uf  the  year  1911. 


The  Modern  Locomotive.  By  C.  Edgar  Allen.  175  pages,  4J4  in.  x 
e'/i  in.  Flexible  cloth.  University  Press,  Cambridge,  England;  for 
sale  by  G.  P.  Putnatn's  Sons,  Xew  York.     Price  40  cents.       ■...-.;■.•■■■-... 

,  The  treatment  of  the  modern  locomotive  in  this  little  volume 
is    confined    almost    entirely    to    European    practice,    and    it    re- 

;■  lates  largely  to  locomotive  performance  rather  than  to  its  de- 
■  sign  and  construction.  The  author  has  succeeded  in  present- 
ing an  interesting  and  authoritative  account  of  locomotive  per- 

.  ■  formance,  although  it  is  necessarily  limited  and  concise.  It  is 
not  intended  for  the  specialist,  but  rather  for  that  numerous 
class  which  has  some  knowledge  of  mechanics  and  science,  and 

'  finds  the  locomotive  an  interesting  machine.  To  such  readers 
the  work  is  admirably  adapted.  After  a  brief  account  of  the 
development  of  the  British  locomotive,  considerable  space  is  de- 
voted to  combustion,  steam  generation,  superheating,  compound- 
ing, boiler  improvements  and  the  utilization  of  steam.     There  is 

:  an  excellent  chapter  on  counter-balancing  and  stability,  and  one 
•  on  performance  and  speed.     Though  the  price  of  the  volume  is 

.  .  only  40  cents,  it  contains  more  information  on  the  locomotive 

■  than  many  of  the   popular  treatises   published   in  this   country 

/which  are  larger  and  cost  several  times  as  much. 


''  Forney's  Catechism  of  the  Loconiotiz-e.  Part  II,  Third  edition,  revised  and 
enlarged.  I5y  George  L.  Fowler,  consulting  mechanical  engineer. 
Hound  in  cloth.  6  in.  x  9  in.,  287  pages.  195  illustrations.  Published 
by  the  Simmons-Boardnian  Publishing  Company.  Distributed  by  the 
McGraw-Hill  Book  Conip.iny,  239  West  39th  street,  Xew  York. 
■.;    ■  Price   $3. 

..In  Part  I  of  the  third  revised  edition  there  will  be  found  a  gen- 
V  ..  tral  description  of  the  construction  and  methods  of  operation  of 
-the  locomotive.     In  that  section  the  machine  is  regarded   from 
..;•  a  purely  physical  standpoint  and  scientific  discussions  of  the  ob- 
•  ■     served  phenomena  have  been  avoided.    In  Part  II,  which  is  now 
,.   ready    for   distribution,    the   more   technical    features   have   been 
,;.  collected,  and  here  will  be  found  the  discussions  of  the  reasons 
for  the   observed   phenomena.     This   volume   aims  to   show  the 
^'  reader  in  simple  language,  and  to  avoid  as  far  as  possible  mathe- 
matical calculations,  whj'  locomotives  are  built  as  they  are  and 
•'the  principles  of  their  operation.     While  much  of  the  text  is  a 
'discussion   of  principles   and   remains   unchanged   from  the   first 
edition,   the   later   experiments   and   more   thorough   knowledge, 
together  with  the  introduction  of  the  improved  apparatus,  has  re- 
quired  the   addition  of  much   entirely  original  matter.     In   this 
volume  will  be  found  a  discussion  of  the  principles  and  their  ap- 
plication, of  the  expansive  action  of  steam,  the  movement  of  the 
piston  and  rods,  tlie  design  of  locomotive  boilers  and  of  all  types 
of  valve  gear,  the  resistance  of  trains,  the  proportions  of  loco- 
motives, etc.      All  of  these    discussions  are  in    the  simplest   of 
language,   the    value   of  brevity    being   fully  appreciated  by  the 
author. 


Vahcs.  Vahe  Gears  and  Valve  Designs.  By  Franklin  DeR.  Fuiman,  M.  E., 
professor  of  machine  design  at  the  Stevens  Institute  of  Technology, 
Hoboken,  X.  J.  152  illustrations.  Cloth,  8  in.  x  10  in.,  130  pages. 
Price,  $3.50.        ,.  ;>•;;:.    ,.;••'.■■..:.;;■•■ 

A  paragraph  in  the  pi-eface  indicates  that  this  book  is  a  small 
edition  published  privately  by  the  author  with  the  expecta- 
tion of  printing  later  a  more  complete  treatise  in  better  form. 


It  is  a  collection  of  notes  for  use  in  the  class  room,  arranged 
to  fit  in  with  the  general  course  in  mechanical  engineering  at 
Stevens  Institute.  This  feature  is  too  strongly  emphasized  to 
make  the  book  a  satisfactorj'  one  for  the  general  use  of  young 
engineers.  As  a  guide  to  the  student  in  designing  valves  and 
laying  out  valve  gear,  it  may  be  regarded  as  a  good  general 
treatment  in  compact  shape,  orderly  arranged  and  well  indexed. 
The  section  relating  to  piston  valves  and  the  W'alschaert  valve 
gear  as  used  on  the  locomotives  is  too  brief  to  make  the  book  of 
value  in  the  locomotive  drafting  room.  The  most  useful  por- 
tion in  this  respect  is  the  condensed  arrangement  of  the  Au- 
chinclos'  method  of  design  of  the  Stephenson  link  motion.  The 
illustrations  are  uneven  and  often  crude,  and  the  technique  of 
the  drawing  is  poor.  The  student  should  have  set  l)efore  him 
the  best  examples  of  good  technique  in  mechanical  drawing,  if 
he  would  obtain  proper  ideas  in  regard  to  correct  appearance 
as  well  as  correct  proportion  in  machine  design.  In  another 
edition  this  feature  of  ihe  book  should  have  considerable  im- 
provement, with  the  use  of  uniform  sections  and  lettering,  and 
a  higher  standard  for  the  general  finish  of  the  drawings.  . 


::  REPAIRING  DRIVING  BOXES  .: 

Winnipeg,  Man.,  July  22,   1912.       ;  ; 

To  THE  Editor  of  the  .\meric.\n  Engineer:  ..»i 

Replying  to  Mr.  LeCompte's  criticism  on  our  methods  of  re-   ' 
pairing  driving  boxes,  I  do  not  consider  the  methods  described  • 
by   him    as   any   more   accurate   than    our   own.      The   only   es-  ., 
sential   difference   is   that   while   we   make   our   boxes    standard      '■ 
to  the  original  back  face,  Mr.  LeCompte  makes  them  standard      .. 
to  the  inside  of  the  shoe  and  wedge  flange.     The  trouble   of 
engines  failing  to  tram  is  unknown  to  us  as  each  box  is  standard 
and  the  wheel  centers  ar   standardized  at  each   shopping. 

The  accuracy  of  our  method  will  be  clearly  seen  from  the 
following  outline:  The  back  face  of  the  box  (the  inside  sur- 
face that  has  no  wear)  is  used  in  setting  up  for  planing.  Lines 
are  scribed  on  the  box  equi-distant  from  the  center  line,  and  t».  ". 
these,  by  means  of  a  "U"  shaped  gage  the  shoe  and  wedge 
channels  are  planed.  In  boring,  the  box  is  set  on  a  parallel 
strip  on  one  shoe  and  wedge  face,  with  the  original  unworn  ■ 
side  of  the  box  clamped  to  an  angle  plate  at  right  angles  to 
the  table.  This  assures  the  box  being  bored  true  with  the 
back,  as  well  as  parallel  with  the  face  of  the  shoe  and  wedge 
channels.       vf  -K''   ''     '  i       ■       '""■  ^=^  •   .  /^^    .^-^'IX  ■"•••-;. '^^-'"'^    ■'. 

In   connection  with  the  claimed   inaccuracy  in  our  method  of 
applying   the   babbit   end   play   liner ;    I    do   not   claim   that   we 
get   a    face   as    close-grained   and    perfect   as   a    machined    face,  r, 
but   the   face   is   practically   flat   and   is   square   with   the   inside       . 
flanges    of   the    shoe   and    wedge   fit.      We    place   the   box   in   a 
vertical    position    and    then    adjust    the   jig-plate    until    the    dis- 
tance between  its  face  and  the  box  corresponds  to  the  thickness  '- 
of  babbitt   required.     The  jig  piate  is   exactlj-   1   in.   thick,   and 
by  adding  1  in.  to  the  required  dimension  we  can  caliper  from 
the   shoe   and   wedge   fit   to   the   outside   face   of  the  plate,  also 
from   the   face   of  the   plate   to  the  back   face  of  the  box.     We     "  ; 
have  not   found  5  per  cent,   of  our  boxes  in  which  the  differ-    ' 
ence   (in  comparing  these  measurements)   amounted  to  1/32  in.  .  ;! 
Comparing  the  foregoing  with   Mr.  LeCompte's  methods  which  v 
require  the  liner  to  be  faced.  I  do  not  think  this  extra  operationJ^  ,  > 
is    warranted.      In    the    majority    of   shops,    where   the    liner    is  ■  ' 
faced  it  is  done  during  the  boring  operation. 

■■>";•'.--■.>.-''■  A '■.■;.::':•■.'  '^..  ^-'^.v^.^  !■;■  ^'f-^yr  ■ '^•'  *:*•  spidy.      :;"  •■ 

iTn  response  to  the  invitation  for  criticisms  of  the  methods 
described  by  E.  T.  Spidy  in  his  prize  winning  article  on  Repairs 
to  Driving  Boxes,  published  in  the  June  issue.  John  V.  , 
LeCompte,  foreman,  Mt.  Clair  shops.  Baltimore  &  Ohio,  sub- :  • 
mitted  a  criticism  which  was  published  on  page  334  of  the 
July  issue.  In  answer  to  this  we  have  received  the  above 
letter    from    Mr.    Spidy. — editor.]   '' ..'Z:  '._;•'■  :\'^  :.'^~:.  [''■:-..  {y^'^:-   ";' ■'^:' 
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'  The  twentieth  annual  convention  of  the  International  Railroad 
Master  Blacksmiths'  Association  was  held  in  the  Hotel  Sherman, 
Chicago.  111..  August  20-22.  F.  F.  Hoeffle.  of  the  Louisville  & 
Nashville,  presided.  Geo.  \V.  Kelley,  of  the  Central  Railroad  of 
Xew  Jersey,  an  ex-president  of  the  association,  made  the  opening 
prayer.  Leon  Hornstein.  assistant  corporation  counsel  of  Chi- 
cago, welcomed  the  Association  in  behalf  of  Mayor  Harrison. 
The  secretary-treasurer's  report  showed  a  total  membership  of 
337  and  a  cash  balance  of  $362.66  on  August  1,  1912.    ,        , ,       - 

PRESIDENT    HOEFFLES    ADDRESS        :    V 

f  The  president  made  special  mention  of  the  work  of  the  com- 
mittees and  spoke,  in  part,  as  follows :  The  opportunity  for  the 
members  to  take  part  in  the  convention  exercises  gives  them  a 
valuable  educational  experience  and  enables  each  to  measure  him- 
self alf>ngside  of  others  of  his  craft.  We  are  not  here  as  indi- 
viduals, but  as  representatives  of  the  railways  for  the  purpose  of 
devising  ways  and  means  of  making  improvements  and  advance- 
ments in  our  field.  The  best  minds  in  the  world  today  are  men 
who  make  individual  efforts  to  improve  their  efficiency  by  con- 
stantly studying  and  reading  good  literature  bearing  on  their 
work.  We  should  constantly  improve  ourselves  for  it  is  im- 
portant that  the  master  blacksmith  should  be  able  to  handle  with 
credit  any  work  that  he  may  l)e  called  upon  to  do.  To  become 
expert,  we  must  learn  to  realize  these  conditions  and  to  qualify 
ourselves  to  meet  them.  Great  changes  have  taken  place  in  the 
blacksmith  department  by  the  introduction  of  improved  methods 
and  devices  which  have  greatly  reduced  the  cost  of  making  forg- 
ings.  It  is  necessary  for  the  master  smith  to  keep  pace  with 
these  new  mechanical  and  operative  conditions. 

There  is  no  place  in  the  industrial  work  shop,  where  more  hard 
work,  closer  calculation  and  keener  insight  are  required  than  in 
the  forge  and  blacksmith  ship.  There  is  no  class  of  men  who 
watch  the  work  more  closely  in  the  operation  of  their  depart- 
ments than  the  master  blacksmith,  in  order  to  insure  the  safety 
of  the  public  which  depends  on  its  thoroughness.  As  improved 
ideas  are  brought  forth,  we  must  accept  them  and  when  neces- 
sary,  shake  off  the  old   methods  and  habits. 

H.   T.     BENTLEY'S    ADDRESS 

H.  T.  Bentley,  assistant  superintendent  of  motor  power  and 
machinery  of  the  Chicago  &  North  Western,  said  in  part :  The 
blacksmith  shop  is  one  of  the  most  important  parts  of  a  railway 
shof)  plant  for  when  it  falls  down  it  ties  u])  the  other  departments. 
On  a  recent  trip  to  England  one  thing  that  greatly  impressed  me 
was  a  dro[)  forge  shop.  It  contained  about  fifty  hammers,  and 
there  was  not  anything  from  a  watch  sjiring  to  an  anchor,  but 
what  they  made  imder  the  drop  ff)rge,  and  the  work  was  magnifi- 
cent. After  it  came  from  the  drop  forge  nothing  more  was  re- 
quired to  finish  it.  The  troul)le  with  us  is  that  we  leave  too  much 
stock  for  the  machinist  to  take  off.  They  say  :  "When  we  fmish 
it,  it  is  done.'' 

;  Everybody  who  is  working  for  a  railway  is  working  for  the 
purpose  of  helping  it  pay  dividends  and  keep  the  public  satisfied. 
It  would  not  keep  you  or  me  five  minutes  unless  we  were  earning 
money  for  the  company.  It  could  not  afford  to  do  so.  Therefore, 
every  man  should  try  to  reduce  the  cost  of  the  various  operations 
that  are  performed  by  him.  I  believe  if  you  will  look  into  the 
question  of  drop  forgings  it  will  enable  you  to  make  some  strides 
in  reducing  costs. 

I  have  been  through  a  number  of  blacksmith  shops  and  many 
of  them  look  untidy.  The  foreman  will  say:  "Vou  cannot  keep 
a  clean  blacksmith  shop."     A  blacksmith  shop  has  no  more  need 


to  be  dirty  and  filthy  than  any  other  place  around  a  locomotive 
plant.  I  have  been  in  a  blacksmith  shop  where  I  could  eat  my 
dinner  off  of  the  floor,  it  was  so  clean.  Tidiness  is  something 
we  ought  to  practice.  Have  a  place  for  everything  and  put  it  in 
its  place.  When  a  visitor  comes  in.  he  does  not  have  time  to  see 
how  many  forgings  you  are  making  but  the  clean  shop  makes  a 
favorable  impression. 

The  hydraulic  forging  machine  has  impressed  me  favorably  and 
I  think  there  is  a  great  field  for  it.  r  .  •    ■    ;    :'^'C:  V  -.■     .';•/• 

■  •.•:  ■..  ^  :••;  /:l-v  ..•.,  FLUE  WELDING  [■''^■''■■■^l'_:^'l'-^'':-^:'^--r^-- 
J.  P.  Kane  (B.  &  O.,  Newark.  Ohio)  :  Flue  welding  should  be- 
done  in  the  blacksmith  shop.  In  our  shop  the  flues  are  cleaned 
by  a  rattler  28  ft.  long,  running  at  15  r.  p.  m..  which  will  clean 
200  flues  in  two  hours  when  water  and  small  pieces  of  iron  are 
used  to  loosen  the  scale.  The  flues  are  then  dumped  near  a  cut- 
ting-off  machine,  on  which  the  first  cut  is  made  at  an  angle  of 
45  degs.  Afterwards  they  are  placed  near  a  crude  oil  furnace  of 
our  own  designs  having  3  heating  holes.  A  good  welding  heat  is 
obtained  in  48  seconds  and  the  flues  are  expanded  and  the  safe- 
ends  welded  and  shouldered  in  one  heat.  Both  operations  are 
performed  by  one  man  on  a  machine  having  a  shoulder  attach- 
ment, at  the  rate  of  40  flues  per  hour.  The  flues  are  then  cut  to 
length  and  expanded  for  the  front  end  of  the  boiler  on  an  espe- 
cially constructed  machine  which  performs  the  work  quickly. 
Each  flue  is  tested  under  400  lbs.  per  sq.  in.  hydrostatic  pressure. 
By  doing  so  the  number  of  flues  removed  from  the  boiler  after 
the  pressure  has  been  put  nn  is  about  one-fifth  of  one  per  cent. 
Discussion— J.  Masser  ( C.  X.  O.  &  T.  P.,  Ludlow,  Ky.)  :— We 
welded  60  superheater  flues  in  7  hours  on  a  hard  swedge  with  a 
blacksmith  and  2  helpers  using  a  coke  furnace  for  the  heating.  I 
believe  that  a  blacksmith  should  do  the  work,  not  a  boilermaker. 
G.  11.  Judy  (Pittsburgh.  Pa.)  : — In  the  past  the  blacksmith  has 
been  doing  the  flue  welding  but  the  man  who  puts  them  in  the 
boiler  ought  to  be  responsible. 

F.  r.  Hoeffle  ( L.  &  X..  Louisville,  Tenn.)  : — On  our  road  the 
flue  welding  is  done  in  the  boiler  shop,  but  recently  a  5'<^  in. 
superheater  tube  was  hrougllt  to  the  smith  shop  for  welding. 
This  we  did  on  a  4  in.  forging  machine  with  perfect  success. 

G.  W.  Kelly  ( C.  R.  R.  of  X.  J..  Elizabcthport.  X.  J.)  :— We  use 
a  handy  man  for  welding  flues  but  he  was  carefully  instructed  how 
to  do  the  work  by  a  mechanic,  as  are  all  the  other  handy  men  we 
use  on  machines.  ■..•'-•!.■;•:;;:;•■■  '■i-:'^-:':.;:-'' 

.\.  McDougal  (  B.  &  A..  Milo,  Me.)  : — We  use  a  hammer  for 
welding  flues  and  work  the  flue  back  and  forth  so  that  the  metal 
on  both  sides  of  the  weld  will  be  thoroughly  hammered ;  by  doing 
this  we  have  no  trouble  of  breakage  just  hack  of  the  weld.,    .  , r". 

;      V     CARBON    AND     HIGH     SPEED    STEELS      ^  v  ' 

F".  Kopenhoefer  ( C.  X.  O.  &  T.  P..  Ferguson,  Ky.)  : — For  high 
speed  steel  the  weight  of  the  hammer  and  the  force  of  the  blows 
should  be  varied  for  the  size  of  tool  to  be  forged.  As  this  steel 
is  more  dense  than  carbon  steel  it  should  never  be  worked  at 
too  low  a  heat  and  should  frequently  be  reheated,  keeping  it  as 
near  a  bright  red  as  possible.  When  the  tool  is  forged,  ,and 
while  it  is  still  red  hot.  it  may  be  easily  ground  on  a  dry  emerv 
wheel.  It  should  then  be  reheated  to  a  red  heat  and  be  allowed 
to  cool  in  a  dry  place  to  eliminate  all  forging  strains.  The  tool 
should  then  be  heated  slowly  to  a  good  red  heat  and  the  point  to 
a  good  sweating  heat.  Then  plunge  in  oil  or  harden  in  air.  One 
essential  is  a  clean  fire,  and  the  blast  should  not  touch  the  steel 
while  heating  it  to  harden. 

All  carbon  steel  tools  should  be  hardened  as  uniformlv  and  at 
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\s  low  a  temperature  as  possible.  It  is  better  for  a  tool  to  be 
Iiardencd  at  too  low  a  heat  than  to  be  so  brittle  and  hard  that  it 
..  ■  has  to  be  softened  by  tempering.  Do  not  heat  to  a  distinct  line 
-':  for  hardening;  also  avoid  dipping  to  a  distinct  line  on  tools  not 
to  be  hardened  all  over,  such  as  reamers,  drills,  taps,  etc.  All 
lools  whether  made  on  an  anvil  or  by  machine  should  be  free  from 
scratch  marks,  as  they  are  starting  points  for  cracks  or  breaks 
when  hardening. 

W.  J.  Coward   (Erie,  Kent,  Ohio): — We  use  compressed  air 

and  oil  for  hardening  and  believe  that  the  best  results  may  be 

iil)tained  by  strictly  following  the  makers'  directions.     For  lathe 

and  planer  tools  the  air  seems  to  be  best.     When  annealing  high 

speed   steel   we  heat  it  to  a  bright  red  and  cover  it  over  with 

,. ;  .  ,    charcoal  and  give  soft  coal  in  a  tire — and  leave  it  to  cool.        .-;  \r 

:'r  ;'.       W.  F.  Stanton  (J.  A.  Fay  &  Egan  Company.  Cincinnati,  O.)  :^- 

;.;  -...    We  use  the  best   grade  of  carbon   steel   for   reamers,   rose  bits, 

,'   ■  ■,     milling  cutters,  lathes,  tools,  planer  tools,  matcher  bits,  dovetail 

.■",;\    bits,    router    bits,    and    planer    knives.     Carbon    steel    should    be 

•'!:..'       heated  in  a  clean  tire,  and  kept  above  the  tuyre  iron,  as  the  steel 

:;■.-:        coming  in  contact  with  the  air  will  burn,  making  it  untit  for  use. 

.    V  \    After  the  tools  have  been  forged  we  re-heat  them  and  let  them 

:, :-   cool   off  before  hardening.     Treating  carbon   steel  tools  in  this 

;■'■:  manner  relieves  the  strain,  and,  when  hardened,  they  are  less 

■•.;■.  •    liable  to  crack.    '\-yi]^''-:.  l':'-'"  :■■-:  x-v";  ':'•■■  .y---:.-^r>'..-.y  :-.-^-^''''C-- '■■■..  ^ 

■  ~.        In  hardening  carbon  steel  for  woodworking  machines,  all  the 

;. .  '  '    pieces  are  cooled  off  in  oil,  and  drawn  to  a  certain  color  depend- 

.  ;       ing  on  the  shape  and  the  kind  of  work  they  are  to  be  used  for. 

:   .    We  tind  the  lead  bath  the  best   for  fine-edge  cutting  tools.     In 

.' »\    ,   annealing  we  use  charcoal,  mica,  burnt  bone,  and  iron  turnings 

■'':.-   packed  in  air  tight  boxes  and  heat  in  an  oven  and  leave  to  cool 

',•::•■'  slowly.     Too  much  annealing  is  worse  than  not  enough.     Steel 

.  ' .  j".    that  is  over-annealed  opens  the  pores  and  makes  the  grain  coarse, 

i."';-.'      and  if  not  worked  over  again  will  show  hard  and  soft  spots  on 

•^  ■?.'-■  hardening.       ";  •"'/■".,;•'  ■.•.■. ;.'  ■■■,"''■■.■■'[' ^V'-^ ■'■■., -l-  :  •  ■ '"^  -  '■■''  ?■'-'■  -' 

.  •/.  -y      The  method  of  hardening  high  speed  steel  depends  entirely  on 

the  purpose  for  which  it  is  used,  but  it  should  be  remembered 

that  any  tool  that  is  to  be  subjected  to  a  high  heat  while  working 

L...;.  ■    can  be  proper!}-  hardened  in  one  way  onlj-,  and  that  is  by  heating 

■  ^.;  t'   it  to  a  white  or  sweating  heat,  or  from  2150  deg.  to  2200  deg.  F., 

'  "        and  cooling  as  rapidly  as  possible  by  dipping  that  part  of  the  tool 

which   is  to  be  hardened   into   some  good  thin  oil.     Lathe  and 

planer  tools  for  all  general  purposes  should  be  preheated  slowly 

to  a  bright  cherry  red,  bringing  the  point  rapidly  to  a  white  or 

sweating  heat,  and  tlien  plunge  into  a  tank  of  tish  or  cottonseed 

oil,  keeping  them  in  motion  until  cool.     For  tools  that  are  to  be 

used  in  cutting  cast  iron  or  anything  containing  sand  or  scale, 

better  results  will  be  obtained  by  cooling  in  a  solution  of  kerosene 

in   which   has  been   dissolved  about   10  per  cent,   of  cyanide  of 

potasium,  and  10  per  cent,  of  common  salt.    Where  tools  of  this 

kind  have  been  forged  to  shape,  it  is  good  practice  to  re-heat  the 

tool  to  a  bright  cherry  red  after   forging  and  allow   it  to  cool 

slowly  in  a  box  of  sand  or  lime,  after  which  re-heat  and  harden 

in  the  regular  way. 

For  general  purposes  a  semi-muffle  furnace  burning  gas  is  the 
'.;';■■■■  most  desirable  for  treating  high  speed  steel.  When  large  quanti- 
ties are  being  hardened  continually,  the  barium  chloride  furnace 
Is  the  best  to  use  as  it  protects  the  steel  from  coming  in  direct 
contact  with  the  blast,  thus  eliminating  danger  of  oxidization.  In 
placing  tools  in  barium  they  should  be  first  preheated  to  about 
1300  deg.  F.  to  eliminate  the  shock  occasioned  by  subjecting  the 
cold  metal  to  the  intense  heat  suddenly. 

Discussion— C.  Watson  (111.  Steel  Co..  Chicago,  111.)  :— An 
instrument,  such  as  a  pyrometer,  should  be  used  to  determine  the 
temperature  when  tempering  steel.  We  take  a  sample  of  every 
bar  of  steel  and  get  its  critical  point.  This  is  recorded  and  all  tools 
made  from  the  bar  are  given  the  proper  treatment.  We  find  the 
only  proper  way  to  draw  the  temper  of  a  tool  again  is  in  an  oil 
bath.  We  have 'tried  lead  and  everything  else,  but  find  oil  gives 
the  best  results.  We  have  a  table  of  temperatures  indicating  the 
degs.  Fahr.  the  oil  bath  should  be  kept  at  to  temper  to  a  blue  or 


a  straw.    With  this  arrangement  any  irregtilar  shaped  piece  can 

be  tempered  uniformly,  if  left  in  the  oil  long  enough.  When 
judging  temperatures  with  the  naked  eye  there  will  be  a  variation 
of  200  or  300  degs.,  which  makes  it  impossible  to  give  the  steel 
the  proper  treatment.  At  the  South  works  we  rolled  a  lot  of 
manganese  rails  and  the  hardness  of  the  web  was  so  great  we 
could  not  drill  a  3/16  in.  hole.  We  tried  to  burn  it  through  with 
ox3'-acetylene  and  electricity,  and  we  got  steel  punches  and  tried 
them  but  it  was  not  until  we  had  given  the  punches  a  proper  heat 
treatment  that  we  could  do  anything,  and  then  we  punched  2,(X)0 
holes  in  the  rails  with  four  punches. 

H.  Tinimons  (Am.  Loco.  Co.,  Richmond,  Va.)  : — When  temper- 
ing long  articles,  such  as  taps  and  reamers,  they  will  probably  be 
bent,  if  there  are  hard  and  soft  parts.     Care  should  be  taken  ; 
lo  heat  and  cool  the  tools  uniformly. 

T.   E.   Williams    (C.  &  X.   W..   Chicago.   111.):— If   the   ingot" 
from  which  a  tool  is  made  was  hammered  before  it  was  thor- 
oughly   heated,    it    would    cause    the    tool    to    bend    while    being 
tempered. 

C.    F.    Hinkens    ( \\  estinghouse    Air    Brake   Co.,   Wilmerding, 
Pa.)  : — \\  here    pyrometers    are    used    they    should    be    set    level  - 
and  plumb,   for  if  they  are  not  they  will  be  liable  to   vary  as 
much  as  100  deg. 

George  Hutton  (X.  Y.  C.  W.,  Albany,  X.  Y.): — Assuming 
that  taps  are  made  of  carbon  steel,  there  is  not  a  factory  that 
can  make  12  taps  and  guarantee  that  th.ey  will  come  out 
straight.  You  get  them  in  the  annealed  bar  and  machine  them. 
Some  want  lo  put  them  in  a  furnace  right  off.  but  if  they  are 
preheated  properly,  they  will  be  more  liable  to  come  out 
straight.  If  a  pyrometer  is  placed  in  a  furnace  that  is  not 
muffled  it  will  not  register  the  correct  temperature  of  the  mate- 
rial being  heated  on  account  of  the  variation  due  to  drafts.  In 
my  experience  taps  and  reamers  of  high  speed  steel  are  much 
easier  heat  treated  than  the  carbon  steel  tools.  With  carbon 
steel  there  is  danger  of  not  getting  them  hot  enough,  and  the 
high  speed  steel  has  much  less  chance  of  being  destroj'ed  in 
the  treating  than  carbon  steel.  .;^.,- 

C  W.  Schafer  (C.  of  Ga..  Macon,  Ga)  :— A  pyrometer  may 
be  checked  with  common  salt  which  melts  at  about  1.465  deg. 
V.  If  any  foreign  element  sticks  to  a  tap  or  reamer  while  it  is 
lieing  cooled,  so  that  the  cooling  material  does  not  reach  the 
tool,  the  spot  it  covers  is  Hable  to  be  soft.  The  best  way  to 
heat  a  tap  or  reamer  is  in  an  electric  furnace.       ^ : '-y^ 

■  ■■■■r^<'-ri^^ '-l'--- ■'■■■■  ■■'■y-   '  -DROP     FORCINGS    -■■>':'"" '^'^  ■:■'■'  ■^'  '"■ 

H.  E.  Gamble  (P.  R.  R..  Altoona.  Pa.)  :— The  dies  on  the 
drop  forging  machines  must  be  designed  so  that  the  work  may 
be  readily  lifted  from  them  after  each  blow  of  the  hammer. 
-Also  there  should  be  enough,  but  not  too  much,  metal  to  com- 
pletely fill  the  die.  With  these  suggestions  followed  the  dies 
will  give  good  service.  Sometimes  the  dies  will  last  until  re- 
dressing wears  them  out.  and  again  they  will  not  last  nearly 
as  long.  This  is  sometimes  attributed  to  the  operator  not  hav- 
ing hi.<  material  properly  heated,  his  dies  not  lined  up.  or  the 
work  not  of  the  proper  size.  In  our  shop  wc  use  carbon, 
vanadium,  Bessemer  and  crucible  steels;  in  some  cases  wc 
case-harden  the  faces,  while  in  others  we  heat  from  1.480  deg. 
to  1.5(X)  deg.  F..  cooling  the  face  and  drawing  it  to  900  deg.  F. 
We  do  not  harden  the  tongue  of  the  die.  Be  sure  that  the  work 
is  properly  heated  and  strike  as  few  blows  as  possible  with  the 
hammer;  the  first  blow  does  the  most  work.  ~:.\   '?:.'■       •    .-;■. 

Jolin  Cunningham  (Union  High  School,  Grand  Rapids, 
Mich.)  : — Oil  furnaces  are  almost  universally  used  for  heating, 
but  in  some  cases  large  coal  furnaces  of  the  reverberatory  type 
are  used  with  a  steam  blast,  the  object  being  to  prevent  oxidation 
of  the  metal.  The  steam  blast  has  also  been  used  in  oil  furnaces 
with  success.  Concerning  the  materials  and  life  of  drop  forging 
dies.  Machittcry  tells  us  that  forged  blocks  of  open  hearth  steel 
should  be  used  for  this  work,  as  the  cast  steel  blocks  are  liable 
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to  have  flaws  or  blow  holes  that  will  interfere  with  the  making 
of  a  good  die.  A  rough  estimate  of  the  life  of  a  drop  forging 
die  used  for  medium  sized  work  on  Bessemer  steel  was  given 
by  a  foreman  of  long  experience  as  about  40,000  pieces. 

Gray  iron  castings  may  be  used  successfully  for  certain  classes 
of  light  forgings  where  the  impressions  are  not  too  deep,  or 
definite,  and  there  are  not  many  articles  to  be  made.  They  are 
much  cheaper,  and  as  the  impression  can  be  molded  in  the  die 
but  httle  machine  work  is  necessary.  Considerable  work  can 
be  done  with  them  if  they  are  carefully  designed  and  kept 
properly  adjusted.         :..■■.     .;..•,,.-■     ;;-■  .•:,.•'.•..•■, 

V  v;;,-^.^.y;-^r,--.-  :■;  CASE  HARDENING  '.■^.  /"■.■'MS-\:\'':-(<. 
Wilham  Nicholson  (C.  P.  R.,  Montreal,  Can.)  : — Case- 
hardening  results  are  dependent  wholly  upon  the  character  of 
the  metal,  the  carbonizing  material,  the  temperature  of  the  fur- 
nace, length  of  time  the  work  is  subjected  to  the  carbonizing 
heat,  and  the  heat  treatment  following  the  carbonizing  process. 
The  work  to  be  case-hardened  at  the  Angus  shops  is  packed 
in  bone  black  with  a  covering  of  about  '4  in.  of  the  same  mate- 
rial and  the  pieces  are  separated  by  scrap  leather.  This  will  re- 
quire abuut  6y.>  hours  of  heating  from  the  cold  furnace,  and  we 
have  always  had  good  results. 

,  G.  Creeden  (B.  &  A..  Springlicld,  Mass.)  : — We  have  one  an-: 
nealing  Ferguscn  furnace,  72  in.  x  30  in.  x  28  in.,  where  we 
do  all  case-hardening  and  annealing.  We  use  cast  iron  boxes 
and  pack  the  steel  in  charcoal.  The  boxes  are  placed  in  the 
furnace  in  tlie  morning  and  heated  to  about  l.:i00  deg.  F.  for 
about   9   hours.      The    furnace    is    shut    down    at    night    and    the 
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boxes  remain  in  them  until  the  next  morning.  They  are  then 
taken  out  and  cooled  on  the  floor.  This  will  give  a  good  an- 
nealing without  a  scale  on  the  material. 

'  We  heat  our  long  carbon  steel  reamers  in  a  lead  pot  to  1,500 
deg.  F.,  and  quench  them  in  salt  water.  We  draw  them  in  hot 
oil  to  373  deg.  F.  We  treat  all  carbon  steel  in  this  manner, 
varying  the  temperatures  according  to  the  class  of  work  to  be 
done. 

When    hardening   high-speed    steel    cutters    we   place   them    in 

an   open   oil   muffle   furnace   and   bring  them    to  a   cherry   red. 

They   are   then    placed    in   a    lead   pot   at   about    1,950   to   2,000 

deg.  P.,  for  about  two  or  three  minutes,  which  will  give  them  an 

even   heat.     Then   dip  in   an   oil   bath,   made  up   of  25   gal.   of 


paraffin  oil  and  25  gal.  of  lard  oil  with  2  bushels  of  fine  table  salt. 
There  is  a  '/j  in.  pipe  at  the  bottom  of  the  tank  with  1/16  in. 
holes  6  in.  apart,  through  which  air  is  blown  before  dipping 
the  cutters,  so  as  to  thoroughly  mix  up  the  entire  contents. 
-After  the  air  is  shut  off  and  the  oil  has  settled,  put  the  cutters 
in  and  move  them  about  until  cool. 

Discussion — F.  F.  Hoeffle  (L.  &  N.,  Louisville,  Ky.)  : — We 
use  a  liquid  potash  of  2'/j  parts  bichromate  of  potash,  5  parts 
Prussic  potash  and  10  parts  of  salt,  which  gives  good  results. 

G.  Lindsay  (E.  &  T.  H..  Evansville.  Ind.)  : — We  have  dis- 
continued using  the  combination  mentioned  by  Mr.  Hoefile,  as 
it  left  a  rough  surface  on  the  work.  1  do  not  believe  it  is 
necessary  to  case-harden  as  deeply  as  we  do.  for  we  never 
wear  all  the  way  through  the  skin.     Four  hours  is  plenty. 

Geo  Hutton   (X.  Y.  C.  W.  Albany,  X.  Y.)  : — We  use  a  com- 
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pound  made  of  cyanide  and  salt  that  takes  only  3  hours  to  case- 
harden    and  although  it  is  not  1/16  in.  deep,  it  is  enough. 

J.  T.  McSweeney  (B.  &  O.,  Baltimore,  Md.)  : — Saltpeter  is 
the  quickest  thing  to  case-harden  with. 

H.  E.  Gamble  (P.  R.  R..  AUoona,  Pa.)  :— We  are  still  using 
from  3  to  14  hours  for  case-hardening;  it  depends  largely  on 
the  bulk  to  be  hardened.  We  are  not  using  bone,  but  find  that 
a  salt  and  soda  mixture  is  giving  good  results. 

T.  E.  Williams  (C.  &  N.  W.,  Chicago,  111.)  :— We  use  granu- 
lated bone  in  our  case-hardening  altogether.  We  have  tried  out 
several  compounds,  and  have  not  had  the  success  that  we  have 
had  with  bone.  We  charge  our  box  at  night,  and  the  night 
watchman  takes  care  of  it.  .    . 

FORGING     MACHINES.     DIES    AND     FORMERS        • 

A\'.  Stock  (  M.  C.  Jackson,  Mich.)  :— It  is  not  a  question  of 
how  many  dies  a  man  develops,  but  how  useful  they  are.  Not 
how  much  a  certain  die  reduces  the  cost  of  a  certain  forging, 
but  how  much  actual  money  is  saved  each  week  or  month  by  this 
or  that  particular  die.  You  may  have  a  die  that  shows  a  sav- 
ing of  150  per  cent,  on  one  forging  and  yet  it  may  not  save  your 
company  $10  a  month.  On  the  other  hand  you  may  have  one  that 
only  shows  a  saving  of  5  per  cent,  and  at  the  same  time  makes 
a  monthly  saving  of  $50.  A  foreman  blacksmith  should  never  be 
satisfied  until  he  has  developed  dies  enough  to  keep  his  machines 
going  all  the  time.  Forgings  made  with  the  proper  dies  do  not 
have  as  much  excess  material  to  be  machined  off  as  hand  forged 
work,  resulting  in  a  considerable  saving  in  labor  cost  as  well  as 
in  the  cost  of  the  material. 

J.  W.  Riley  (L.  V.,  Sayre,  Pa.)  :— The  Lehigh  Valley  is  mak- 
ing  1,500,000  grab   irons   to  comply  with   the   safety   appliance 
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requirements.  With  tlie  dies  shown  in  Fig.  1,  we  can  turn  out 
4,000  ends  in  9  hours  on  a  li/2-in.  forging  machine.  It  requires 
one  heat  and  two  blows  to  make  each  end.  The  header  used 
for  the  second  blow  is  provided  with  a  projection  that  almost 
punches  a  hole  through  the  end.  With  this  it  is  estimated  that 
350  ft.  of  1  in.  round  iron  is  saved  a  day.  When  heading 
the  second  end,  the  first  one  is  placed  on  a  button  which  holds  the 
iron  in  line,  so  that  when  bending  it  no  twisting  is  necessary. 
After  the  ends  are  formed  they  are  trimmed,  when  necessary, 
and  punched  on  a  hammer  fitted  up  for  that  purpose,  a   shear 


Fig.    3 — Dies    for    Trailer    Spring    Hanger    and    Trailer    Hanger; 
Chicago  &   Nortli    Western.   -  . .  i-iv  ■-..,: 

blade  being  placed  in  the  top  hammer  holder  and  a  punch  in  the 
header  holder.  Six  thousand  ends  can  be  trimmed  and  punched 
in  9  hours.  They  are  bent  cold  on  a  power  punch,  which  makes 
a  bend  at  every  stroke  of  the  machine.  The  dies  are  made  of 
carbon  steel  and  60,000  grab  irons  have  been  made  on  one  set 
of  dies  without  dressing.  The  headers  are  made  of  piston  rod 
steel  which  is  hardened  about  like  carbon  steel.  They  require 
dressing  quite  often.  .y^i'v   :,•;/,>•: y'  '-1'      '■.■'\        "-■•-■.: 

G.  Creedon  (B.  &  A.,  West  Springfield,  Mass.)  :— Dies  used 
on  a  4-in.  forging  machine  for  making  grease  plugs  for  side 
rods   are   shown   in   Fig.  2.     The   plugs   are   made   from   1^4-in. 


Fig.   A — Dies  for   Forminn    Back   Section   of   Side   Rod;    Cliicago   & 

North   Western. 

square  iron  and  the  three  operations  are  made  with  one  heat.  The 
first  stroke  upsets  the  rod,  the  second  punches  it  and  the  third 
cuts  it  ofif  to  the  required  length.  The  plugs  have  proved  very 
satisfactory  and  do  not  rattle  oflf. 

T.  E.  Williams  (C.  &  N.  W..  Chicago,  111.)  :— Dies  for  our 
large  machines  are  nearly  all  made  of  cast  iron.  Those  sub- 
jected to  severe  wear  have  steel  inserts  hammered  from  old 
driving  axles.  The  small  dies  are  nearly  all  made  of  cast  steel, 
with  tool  steel  inserts  put  in  where  necessary.     We  made  140 


equalizers  for  way-cars  from  common  bar  iron  2  in.  x  3  in.,  bend- 
ing them  on  a  bulldozer  and  upsetting  them  on  a  forging 
machine,  for  a  total  cost  of  $110.  If  these  were  hammered  from 
old  axles,  bent  and  finished  at  a  fire,  the  cost  would  have  been 
at  least  $700.  Allowing  $150  for  material  and  labor  on  the  dies, 
this  leaves  a  saving  of  $440. 

Fig.  3  shows  a  front  trailer  spring  hanger  made  on  a  6-in. 
Ajax  forging  machine.  This  seems  to  be  a  very  small  forging 
for  such  a  large  machine,  but  as  it  requires  about  14  ins.  of 
plunger  travel  to  make  the  weld,  it  cannot  be  made  on  a  small 
machine.  It  costs  about  $4.75  apiece  to  make  them  by  hand ;  we 
are  now  making  them  on  the  machine  for  85  cents  each.  The 
second  forging  in  Fig.  3  is  a  trailer  hanger.  This  piece  is  3  ins. 
round  witli  an  8  in.  x  8  in.  x  1'4  in.  collar  which  is  upset  in  two 
strokes  in  a  single  groove  die.  To  make  this  by  hand,  it  would 
have  to  be  forged  from  the  solid  rod. 

Fig.  4  shows  the  dies  and  plungers  for  making  the  back  sec- 
tion of  a  locomotive  side  rod.  We  have  several  of  these  side 
rods  in  service,  and  some  of  them  have  come  to  the  blacksmith 
shop  to  be  straightened  after  having  been  badly  twisted  up  in  a 
wreck ;  they  showed  no  fracture,  proving  that  they  were  well 
made.  Fig.  5  illustrates  the  dies  and  plunger  used  for  forming 
the  forked  end  of  a  main  rod. 

George  W.  Kelly  ( C.  R.  R.  of  N.  J..  Elizabethport,  X.  J.)  :— 
We  have  a  5-in.  universal  Ajax  machine,  driven  through  gears 
by  a  40  h.  p.  motor,  and  a  3'/'2-in.  machine  equipped  with  the 
automatic  control  made  by  tlie  Monitor  Controller  Company. 
The    machine    is    started   by   simply   pushing   a    button    attaclied 


Fig.    5 — Dies    for    Forminn    Forked    End    of    Main    Rod;    Chicago    A.   :..'.;. 

North    Western. 

near  the  clutch  of  the  locking  lever.     This  energizes  a  series  of  :;.' 
relays  in  the  controller  box  on  the  wall,  which  are  so  adjusted    ' 
that  the  current  fed  to  the  motor  will  not  overload  the  circuit 
and   damage  the   motor.     The   system  is   so   regulated   that  the   .- 
machine   will   ordinarily   attain   full   speed  in  about   six   seconds 
from  the  time  the  button  is  pushed.     It  is  stopped  by  pushing  -'- 
another   button.     This   system    saves   time   for  the   operator,   as   ,■;. 
there  are  no  belts  to  shift,  no  switches  to  pull,  and  no  rheostat    • 
to  fool  with.     There  is  a  saving  of  electricity,  as  the  machine    •" 
will  more  likely  be  stopped  when  not  working ;  a  saving  in  the 
life  of  the  motor  and  perhaps  in  the  wrecking  of  the  machine. 
The  machine  may  be  "inched"  along  as  readily  as  before  and 
the  system  on  the  whole  has  proved  satisfactory. 

A.  W.  McCaslin  (P.  &  L.  E.,  Pittsburgh.  Pa.)  :— A  collection 
of  forgings  that  are  made  in  the  Pittsburgh  &  Lake  Erie  shops 
are  shown  in  Fig.  6. 

SPRING      MAKING  '  '  "' 

H.  D.  Wright  (C.  C.  C.  &  St.  L.,  Beech  Grove,  Ind.)  :— When 
repairing  springs  measure  them  up  and  see  that  you  have  the 
same   amount   of   steel   in   pounds   and    in    inches   as    when   the 
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I'.i  ha\i'  llaws  .>r  1>i.>\\  li. .li>  that  will  intiTlVri'  witli  tlu'  niaklii;-: 
c't  a  y.Mid  tltc.  A  rnuvili  r^iimati'  mi'  tlu-  lii'i-  I'l'  a  iliup  t'lryiniL; 
i!ic  usod  liir  iiuiliuin  >i/r(l  w<\k  uii  ['.(.-.mukt  -iirl  \va>-  .uiviii 
liy  a    I'Mmiiaii  .'f  idiii:;   ixiu tkiii-i'  a>  alM.ut   4(I.IKI(I  piv(.-i>. 

dray  ir<'ii  ca>iinia>  nia\  Ik-  ii-id  >iu'i,c>.-iull\  I'l  ■!  i-iitaiii  cla>>t.s 
"l  liulil  icij^iiiL;'.  wluii  till'  iniiirrs-iiiiis  :irc  ii.  ■!  {m,  iKiii.  ,.r 
iloliiiilc.  aiiil  ilun  aii'  ii.'t  man\  ;:nii-K-.  i..  In-  niadi'.  Tluv  aw 
imicli  i-IuMi'iT.  ami  as  i1k'  iiniiri--.i,,n  i-an  \n-  in.  .l.lid  in  tlic  dii- 
liut  link-  UKuliiiU'  utirU  i-  mcc^sarv.  t  ..n-idrraliK'  udk  laii 
If  il-'tir  Willi  ilk'tn  ii  i1k\  an.'  laixi'iiUy  di-iuuvd  ami  Uipi 
ir"liir'y  adjustnl.-^  .    ■ .  ■. 

CASH      IIAkl)HNIN(; 

William  Xioli.'JMin  H'.  I'.  i\..  M  iHirial.  «an.i:-  (.im- 
iMPU-iiin.y  roii.ts  art-  (kin-n<Kni  wIimIK  uim.u  iIk-  iliai.uiir  of 
llic  nii'ial.  five  vMrliotii/iiiu:.  matt.  rial,  tin  li  iniu  raiin\'  .■!"  tin-  ir.r- 
naiv.  Jviiutli  "''t  litiu-  itii-  u..rk  i>  >nlitt<'ir.l  i..  tin-  vmiI".  iii/iiiu 
!u-al.  ami  llii-  lurai  ti\;nnK'm  i".  .ll..\\  iii'^  ilir  iMrl...ni,iiiL;  |.riHi---. 
Till.-  \\"rk  '1'  ''I  '"•'i^s-1''"'''^'"-''  •''  il'"-'  \iivu-  -li..',!-  i>  |iai'kt.(l 
Ml  Ii'Viif  lil;.i-k  Aviili  •!•  o.\ vrin*4  "t  al».in  in.  "i'  '.lu-  -anu'  mail'-, 
rial  anij  •.lir.t>i»\-4  *  art,-  yi)>irai' il  l'\  ->ra|'  Kailnr.  Tlii^  will  n-- 
<  liiri'  a!»'Ut  >>•  .  Ik'UV.s-  .if  luai.iiiL;  fr.'iii  ilu'  i-.Ll  fnriia.r,  ami  \\  *• 
liau-  a^va\. »  !i;i<i  i!......-!  riMi!i>. 

•;i.  V  ri.:».-«ii'i  ill.  »\  \.  SpvitiLiiiilil.  .Ma--.i:  We  lia\i'  <'iu'  aii- 
tU'a'iiii;  I  I  ru'i'"  n  lurnai-i .  "_'  in.  \  oti  in.  \  _'S  in.,  \\liiri-  w«.- 
ltd  ;i!I  cmm -iKnitcii'iii:  ami  immaliiiL:,  W.t  ii-i  .-.i-i  ir-ii  Ii.'Nc- 
an.l  I'aok  tli«-  -Uil  in  ^'Ii.ii'i.  ■.•:1.  I  lir  li..\i.>  arc  iil.ua.l  in  ilir 
furiiao-  in  life  iii.rniiii.'  anilkiaUil  t"  a'>"n!  l,;fMI  iK-u.  I',  f.  r 
ilM'titA.'    liours':       riu'    fiini;u\    i«    -Ian    .k.un    ;i    mL;iit    an<l    'In- 
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Fig.    1  —  Dies    for    Formino    Ends    of    Gr.ib    Irons:    Lehigh    Vnlley. 

Ii.  ..xt^    riinaiti    ir,    iIkti    until    ilu-    iu\t    ni.'rniiiL:        Tluv    arc    iluii 

taken   "\n   ami   ».••.. >li-<l   .'ii    ilu    .'I'M.r.       riii>    will    vi\<.    a   ■-; I   aii- 

lu-aliii.i;   uiihfiii    .a    >caK-   ■ 'ii    ilu-   m.iurial. 

W  c  lu-at  -'Ur  \>'U'j.  rariM'ii  >Uil  nanurs  in  a  k-.-ul  ]«■{  \i>  1..HK) 
<li-u.  1-..  ami  qiii  lull  'iuni  in  -alt  waur.  W  c  draw  tluni  in  Imt 
oil  1. 1  .^7.'  det:.  I-.  \\  I-  treat  all  carli.>ii  steel  in  tiii>  in.iniK-r. 
varyin.u  the  teiniitraiure-  uccnlins;  t"  tlii'  class  .'f  wrk  t.j  be 
th>nv.   ■'.''■  :'':^  ''■■'■''..'■■'■■.    ■■  '  ■■-.    ■■  -  ' 

\\  litii    harikiiin!:    iiivli-siH-ed    steel    cutters    wc    pl.'ice    tlu-in    in 

an    "iit.-ii    .'il    nuil'tje    inrnace    and    hrin'^    tluin    t^    a    cherry    red. 

Tbev     are    llu-n    iikiced    in    a    lea. I    p^t    at    .-iIh.hi     ].''.=;(»    t..    J.(KK) 

lUu.  1-..  I'lr  ;;l'<'iit  lU'i  I'T  three  niimue-.  which  will  uivc  them  an 

e\in    he;il.      Then    .lip    in    an    "il    hath,    nia.le    u\)    •■i    2?    Lial.    ui 


l-.-iratVin  ..il  and  _'.=;  i;a'..  :>{  I.ird  .>il  witli  _'  luishcls  ..f  fmc  tahk'  .salt. 
There  i>  a  _■  in.  pipe  .it  the  li..it..m  <<\  tile  tank  with  1 /Id  in 
h.'K's  :i  in.  apart.  tlir..n.!.;h  which  air  is  M..wn  hef..re  .lipi>iiv. 
;hi-  cmii-rs.  s.>  a>  t.i  lli..r..iii;lily  mix  up  the  iiitiie  c.iiil(.nt> 
After  the  :iir  is  shut  i<i'i  and  the  "il  ha>  Mitle.l,  put  the  cutter- 
in  aii.l   n>..\c  them   .■il>..ui  until   c.'"l. 

I'iscussirii  -  \-.  v.  Il,.el'lle  (I..  \  .\'..  1 ..  .uis\  ille.  Ky.  i;— W, 
ii-i-  a  li.niid  p..l.i-h  "f  _'■  ii.-irl>  hichr.  .ni.ite  "f  i).ila>h.  .^  pari- 
l'ni--.ic  p. itash  aii.l   10  part.-  "f  sail,  which  i^ives  .y..".!  result>. 

t  i.  Lindsay  (!-"..  \  T.  II.  1-Aan>\il!e.  Iml.t:  We  have  .iis- 
c.'iitimu-d  iisiii'-;  thi-  C"mhinati"n  nuiiti.iiu.l  hy  Mr.  IlLcflle.  as 
it  lelt  a  ri'Mi.;!!  surface  . 'ii  the  w..rk.  I  A"  ii"t  liclie\e  it  i- 
He.-.  ~>;-ry  t..  c.-isi'-h.irilcn  ;i-  .Ici-ply  .i-  w  c  .1".  ]••}-  w a.-  iie\er 
wiar  .dl   tlu-   w.iy   thr.'U'-;li   the  <kin.      I"iir  li"ur>  i~   ))Ietity. 

<i.-"    ;ll!tt"ll    I  \.    ^.    (.'.    W.    .\lliail>.    .\.    ^  .  )  :      \\  e    ll-e   ;i    c.'lll- 
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Fig.    2 — Forging     IVInchine    Dies    for    M.iking    Grease    PUigs:    Boston 

-  &    Alljany. 

P"im.l  ma.il-  ••\   cvani.le  ami  -all   th.ii   lake>  ..ni\   ,^  li..ur-  t..  ca>e- 
h.ir.k-M    aii.l   ;iItli..UL;h   it    i-  n..t    1    l<i  in.    .leep.   it    is   eiU'iUih.' 

j.  T  .Mc.>weiiie\  I  I'.,  v^  <  •..  l'.;iltim"rc.  M.l.  i  :  .Saltpeter  is 
ilu-  .iircke-t    thiiiL;    t.'   c.i-i -har.Icn    with. 

II.  I-'..  (ianiMc  (P.  1\.  Iv.  .Mt.M.na.  I'a.  >  :  We  are  -till  u-iiii,' 
ir. 'Ill  .^  t..  14  h.iitr-  f.  .r  c.-i-e-hardeiiiniL; :  it  depemi-  lar'^elx  .m 
the  hulk  t'.  he  h;irdei;ed.  We  are  n..t  u-iiii.;  h..ne.  hut  timi  th.it 
;;    -all   and   s.xla  mixtun-  is  !.;i\ini;   i;...  ..1   results. 

r.  I-..  W  illi.ini-  (('.  iS,-  \.  W  .  (  hica.i.;".  111.)  :  We  u-e  .uraiui- 
l;ile.l  '  "lu  in  .'itr  c.i-i--hardi  tiiiij^  alpiiietlur.  We  ha\e  tried  .'Ut 
-lAiral  C"iii;..  tuii.l-.  and  haw  n.-l  li;id  the  .-ucce---  that  we  h.ivi- 
h;id  with  1m. lie.  W  i-  ch;ir^:e  ..iir  h.i\  at  iii.i;ht.  an. I  the  nii.dit 
walchiuaii    take-    c;ire   "f   it.  .  .         '^      -         •      .    •- 

I  oR(;iN(;    .\i.\CHi\i:s.    i)ii:s    and    i okmkks 

W.  St"ck  I  M.  I  ..  Jack-"n.  .Muli.  i:-lt  is  n..t  a  i|iiesti"n  "f 
li.iw  niaii>  diis  a  man  devel..p-.  hut  h.>w  u-eful  the>  are.  .\"t 
li.iW  much  a  certain  dii-  reduces  the  c  .-t  .>f  a  certain  foruint:. 
hut  h.'W  miich  actual  iiMiuy  i-  sa\eil  e.icli  week  m"  iiMuth  hy  this 
..r  that  partici'lar  .lii.  ^'"1I  may  ha\e  a  die  th.it  sh.'ws  a  sav- 
iiii.;  ..f  1.^0  |)er  ciiit.  "ii  ..ue  I'.i.uin.yr  ami  \ct  it  may  imt  save  \.itir 
c 'm]i.iny  ^Wi  .i  m..nth.  (  )n  tiie  ..ther  liaiul  vni  ni;iy  liave  <>nc  that 
"Illy  -II.  .ws  a  s.i\  iiii;  ..f  .^  per  cent,  and  at  the  sauu-  time  makes 
a  m.'UlIily  -a\iiiii  ..f  $.^().  .\  |. .reman  hl.ick-milh  sh..ulil  never  be 
-.iti-licd  until  he  lias  (level.  .pe<l  dies  enoui.;!!  t.>  keep  hi-  machines 
.UoiuLr  all  the  time.  |-'.  .rvini.;-  made  with  tlu-  pr.ipir  dies  d.«  u.>t 
have  as  much  excess  material  u>  be  machined  off  as  liand  fi>ri;e(l 
w. .rk,  resultini;  in  a  cmsiderable  savinv:  in  labor  cost  as  well  as 
in   the  est  of  tlie   material. 

J.   W.  Kiley   (I..  \'..  .^ayre.  I'a. ):— I'lie  I.ehiuh  \alley  i-  mak 
iiiii    ]..^(K>.()(K)    L;rah    ir.  .ii-    P.    c.nnide    with    the    safely    appliance 


Ski-ti:miikk'.  I'^li. 


AMKRIcAX     J-X(il\KKK. 


44; 


rt(|i'imiK'iils.  Willi  till'  (Mrs  shciwii  in  I'ii^.  1.  \vi'  lan  turn  i.ut 
l.(KK>  iinls  in  ''  lumrs  on  ;i  l'_.  in.  fnr.yiuj^  in;uliinc.  li  i<.i|nii«.s 
'Hi'  luat  and  t\v<>  lilous  in  inako  laoli  iiid.  I  lio  luaiKr  usc<l 
fur  till'  siH'nnd  Muw  is  prM\i<I((|  witli  a  priiiii-tion  that  alnmst 
]iiinclK'S  a  Imli'  lln-.'U.yii  tin.'  tinl.  With  thi<  it  is  vsii)nat<.<l  that 
}H)  it.  Ill"  1  in.  rnnnd  imn  is  s.iM-d  ,1  <l;i\.  Wlun  iua'hii;^ 
ihr  SLViitid  end.  the  first  cnn.'  is  plaird  i>n  a  lintti«n  whicii  hidds  ilu- 
irun  in  hni\  s<  >  tliat  whin  hiinhnt;  it  ni  1  iwislinu;  is  mcissarv . 
Alter  tht-  inds  art-  Icinud  llu\  are  trimnud.  wlun  ticicssary, 
and   liuneiud    on   a    li.iinnur    lllttd    up    lor   th.it    purpose,   a    .sliear 


Fig.    3 — Dies    for    Trailer    Sprinq     Hanger    nnd    Trailer    Hanger: 
Chicago   <£    North    Western.      . 

Iiladc  luin;_:  iilaeid  in  the  lop  li.ininier  holdir  anil  a  puneh  m  tin- 
header  liohlir.  .*si\  tlioi'saiid  <.nils  eaii  In-  trimmed  and  puiiehe'l 
m  ''  honrs.  I  hex  arc  lunt  eold  on  a  powxr  pnneli,  whieli  niahes 
a  IkiuI  at  e\ir\  sirolv^  ni  ihe  inaehiiu-.  1  lie  dits  avr  in.ide  of 
earn.  .11  sUil  and  (i(l.(K)(l  virali  irons  haxi-  heiii  madr  on  oiiO.  sel  ■ 
of  dies  without  dressing.  I  l;e  hiaiK  rs  are  made  of  jiision  rod 
steel  wl'.ieh  is  Iiardeiied  ahout  like  earhoii  sletl.  Ihev  require 
diassin;.;   ipiite   oltc-n.  .' 

(i.  Creedon  (i!.  vV  A..  W  e-t  SprinL;tielil.  Mass.)  s -hies  used 
on  a  4-in.  foryinu;  maehiiu-  for  inakinti  i^rease  phiiis  f, ir  side 
rods    an-    shown    in    !"iy.    2.       I  lie    phiiis    ari'    made    from    1    i-in. 


■ 

?^{tflJ« 

lArJyi  ^^^^^ii^^  ' 

** 

4^:SA^i:mm^                   .j^ 

■^ 

Fig.    4 — Dies    for    Forminn    Back    Section    of    Side    Rod;    Chicago    & 

North    Western.      ;   [■■'/'■ 

sipiare  iron  and  the  tlnat-  o|ier.iiions  are  made  with  one  heat.  I  he 
first  stroke  upsets  the  rod.  the  seeond  punehis  it  and  tiie  third 
eiits  it  off  to  tile  reiptired  leti!.;th.  Ihe  plii^s  lia\e  pro\ed  very 
satisfaetory  and  do  not    rattle  off. 

'1".  I'.,  \\  iili.nus  (I.  \  .\.  \\  ..  (hiea;-;!'.  Jll.):-l)ies  for  onr 
larye  niaehiiies  are  nearly  all  made  of  cast  iron.  Tiiose  suh- 
ieeted  to  severe  wear  have  steel  inserts  lianmiered  from  olil 
driving  axles.  The  small  dies  are  uearl>  all  niaik'  of  east  slL-el. 
with   tool    sti-el    inserts   imt    in    where   necessary.      Wi'    made   14(> 


eijuali/irs  for  w. ay-ears  from  eoiunion  har  iron  2  iiK  .\  .^  in..  l>end- 
iiiL;  tlieni  on  a  hulldo/er  and  npseltiii.y  them  on  ;i  {..riiint; 
inaehiiK.  for  a  total  eost  of  Slid.  If  these  AVcTe  lianimered  Ire.m 
old  axles,  heiit  and -finislud  at  a  lire,  the  cVst  .Wi.uld  ha\e  lueii 
at  Kast  S7(K),  AHowin.u  $1.-0  for  m.iti  rial  and  lalmr  on  the  dies, 
this  leaves  a  s;fviii.(f  of  $44(f 

l-i.U'.  3  sliow.s  a  front  tr.iiUr-  sjirnii;  han.i;er  made  "n  a  <•  in. 
Aia.v  for.i.;in,y  niaeiifiie  i  his  sceiiis  to  lie  a  Yery  small  lUtyitlt; 
for  sucii  a  larjie  inaeliiik-.  hut  as  it  veiniire'^  ahoiit  14  iiis.  .if 
tihin.L;er  travel  to  uiaki-  tht  wild,  it  eanih>t  Ik-  inade  on  a  sniall 
niachiiie.  It  costs  alii«iU.S4.7.T  api<ve  tn  make  iheiti  hy  hand;  we 
are.uow  inaktijj:  them  on  the  iiiaehitie  for  S.>- eeni>  each.  Die 
-eeond  fiiruiii;..;  in  li.L;  .^  i^  .1  irailer  hani.;tr.  This  ]>i<,»-f  is  .^  in*, 
louiid  with  ait  S  in.  \  S  in.  .\  1'  ;  iiu  eoHar  wliieli  is  up^-t  in  tw.i 
strokes  in  a  .sini;1e:  i>roo\  e  dii.-.  lii  ^inal^e  this  h\  h.-nnU  it  Wouhl 
li.i\e  to  he   l'orj.;e<l   from  the  solid  rod. 

lit;.  4  shows  the  die-  .ind  )>lunv;ers  fj>f  tnakinu  ihe  haeK  mc- 
tioii  ''f  ;i  loeonioiixe  -ide  r..ii.  We  haVtr  sevefal  of  llu-sv  >ide 
I'oiis  in  servile,  and  snine  oi  iluni  have  lonve  to  lIu-Maiksinitir 
shop  t.i  he  --tr.iivhleneil  all<r  liavini;  liecir  ll.^^f1^  twisted  n)i  in  a 
vvnek;  ihev  showeil  iio  fracture,  pt'ivviiiii  that  lluy  were  Well 
m.iile.  fi-.i.  .^  illustrat(~  ihe  die-  and  ptnniier  ns»d  for  l'>irntiii:j 
lite   forked  end  of  .1  in.iin   rod.  ■  , 

(.eoi--e  \V.   Kellv    (<  ■.   K.   K.  of  X.  j..  j-.li/iiT-rthi'ort.  S.  ).):— 

We  liiive  a  .^  ill.    univer-al     \ia\    inaeliiiie.  drtvjii   tlirouuh   i;eJH-» 

h_v    a   4((  li.   p.   nii'toi,  and   a  .V  .-in.    niacliine  eifljipped    with    the 

anioiM<P»<-    Control    tn.idi     hv    the    .M<initor    ('oinrolKr    *  limpaiiy. 

I  Ih     ni.;ehine    is    siaritd    hv     siniplv     puslniit:    a    hntion    allaelu-d 


Fig.    5 — Dies    for    Forminn    Forked    End    of    Main     Rod:    Chicago    &. 

North     Western. 

Hear  tlie  elmdi  of  tlu'  lockinti  lever.  This  Oneri;i/es  a  seriis  i^f 
relays  in  the  controller  ho\  ou  the  wall,  which  are  so  ad.iuste<l 
that  the  current  U<\  to  the  nioi,,r  will  not  overload  the  cireuit 
aiui  (laniaiii  the  umtor.  Ihe  svstein  i.s  sn  rtt;tilate«l  that  the 
inachiue  will  ordinarily  attain  full  speed  iii  ahotil  si\  seeontls 
from  the  time  the  hutton  is  pushed.  It  is  sti.|i|K-(l  hv  v"*!'*"" 
another  hutioii.  This  s\>tem  savis  time  'for  the  iiptr;tior.  as. 
there  ;ire  no  helts  to  shift,  iio  switches  to  ptiU.  and  iio  rheostat 
to  fi  lol  with.  llieii.  is  ;i  saviie^  of  i-liH-tricitv.  as  the  niachin* 
will  more  likelv  lie  st.ipped  when  not  wovkin;.;:  a  savinvt  in  the 
life  'it  the  motor  and  peiliap-  in  the  wreckiiii;  of  the  machine, 
rile  machiiK-  mav  he  ■'iiu-Iied"  aloii^  as  ri'adilv  as  hefoi^  and 
the  svsteiii  oil  the  whole  li;is  proved  satisfactory. 

A.  W.  MeCasliu  (  1'.  \  I.,  l...  I'ittslnirKh.  I'a. »  :— A  collection 
of  fitr.ninys  tliat  art-  made  in  tlu'  I'ittsliuryh  vK  l.;ike  l-.rie  sli,,ps 
are  sill  ivvn  in   I'iii.  d. 

SPKIN(;      MAKING 

11.  1).  W  rii^ht  (C.  C.  ('.  vV  .<t.  I...  1  leech  < ".rove.  Ind.i*  When 
reitairiii'-;  spriniis  measure  them  njt  and  see  that  you  liavv  the 
same   anioum    of    steel    in    ponnds   ami    in    inches   as    wiiiti    the 
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spring  was  new.  and  if  not.  add  plates  until  you  get  it.  By  using 
our  rules  and  scales  a  little  more,  we  can  save  many  a  dollar 
that  is  thrown  away  in  the  scrap.  I  have  made  a  test  on  a 
spring  plate  to  lind  out  its  condition  after  twenty  times  resetting 
and  tempering.  The  plate  was  J^  in.  x  i^j  in.  .x  22'/2  in.,  and 
weighed  8  lbs.  8L.  ozs.  After  being  set  and  tempered  once,  it  had 
lost  K'  oz.,  making  tlie  plate  weigh  8  ll)s.  8  ozs.  After  twenty  times 
setting  and  tempering  it  had  lost  1  lb.  8}4  oy.s.,  making  the  plate 
weigh  7  lbs.,  a  reduction  of  18  per  cent.  The  analysis  of  the 
steel  before  and  after  treating  is  given  in  the  following  table : 

.-     '   "  '    ,       '-'•■■'   '         ^    -  ••  I'efore.  .\fter. 

Phosiihorus    0.05  i)er  cent.  0.05   i>er  cent. 

Sulphur    0.033   |(er  cent.  0.038  i)er  cent. 

Manganese    0.i6  per  cent.  0._'3  per  cent. 

Carbon    0.55   per  cent.  0.50  per  cent. 

.  This  shows  a  difference  that  has  not  improved  the  material 
any.  In  treating  vanadium  spring  steel,  heat  it  to  about  1400 
degs.  F.  and  set  just  the  same  as  any  other  steel;  then  dip  in  oil 


foreman  should  know  the  degree  of  heat  at  which  the  different 
lots  of  steel  should  be  worked  to  the  best  advantage,  and  the 
amount  of  flashing  required  to  bring  the  steel  to  the  proper  tem- 
per; each  test  piece  should  be  given  a  pressure  test,  so  as  to 
determine  the  load  the  spring  will  carry.  A  spring  plant  should 
be  so  laid  out  that  there  will  be  no  backward  movement  of  the 
work. 

John  Holl  (C.  C.  C.  &  St.  L.,  Delaware,  Ohio)  :— I  have 
noticed  that  tlie  spring  leaves  that  were  dipped  in  cold  od  will 
not  give  as  good  service  as  those  dipped  in  warm  oil. 

O.  D.  Vawter  (Wabash,  Moberly,  Mo.)  : — When  handling  re- 
paired springs  we  use  as  much  of  the  old  material  as  possible 
and  if  the  set  is  all  right  with  the  exception  of  a  few  broken 
plates  we  simply  add  new  plates  without  resetting  the  spring. 
We  allow  the  first  and  second  plates  to  stand  off  5-16  in.  to 
;  J  in.  and  give  the  plates  a  gradual  taper  to  the  top. 

J.  Carruthers    (D.   M.  &  X.,   Proctor,   Minn.)  : — We  have  re- 
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Fin.   6 — Examples  of   Forgings   Made  at  the   Pittsburgh    &    Lal<e    Erie   Shops    at    McKees    Roct<s,    Pa. 


and  let  it  stay  until  cold,  then  draw  back  until  the  scales  shed 
freely — a  liltle  more  freely  than  they  do  on  ordinary  carbon 
steel. 

G.  P.  White  (P.  M..  Saginaw.  Midi.)  :— There  should  be  one 
main  spring  plant  for  the  system  located  at  the  same  point  as 
the  general  storehciusc.  -\11  si)rings  should  be  handled  through 
the  store  department  for  the  following  reasons : 

First,  we  all  have  some  difiiculty  in  keeping  the  stock  of  steel 
on  hand  for  making  repairs.  If  the  responsibility  of  keeping  all 
points  si'pplit'fl  with  springs  fell  on  the  store  department,  it 
would  make  more  of  an  effort  to  keep  the  material  for  repairs 
on  hand. 

Second,  the  cost  of  repairs  would  be  kept  more  accurately  as 
the  springs  would  all  be  repaired  on  monthly  store  orders. 

Xotiiing  but  the  best  of  steel  should  go  into  a  spring,  as  the 
life  of  the  locomotive  depends  a  great  deal  on  the  springs.     The 


cently  ai)plied  some  vanadium  steel  spring  to  our  engines  as  an 
experiment.  I  straightened  out  one  of  the  plates  a  number  of 
times  in  an  air  press  the  same  as  I  would  any  other  and  it  lost 
1-16  in.  of  its  set.  A  ^-'m.  block  was  then  placed  in  the  center 
of  the  plate  and  the  plate  was  bent  that  much  beyond  its 
straightened  position  and  it  was  found  that  it  lost  ^  in.  of  its 
set.  We  treated  this  steel  the  same  as  we  did  the  ordinary  spring 
steel. ''..   ''.  "■' 

FRAME      REPAIRING 

Geo.  Hutton  (X.  Y.  C.  &  H.  R.,  West  Albany,  X.  Y.)  :— We 
have  changed  the  frame  from  a  spliced  front  end  to  a  solid 
frame  throughout  on  some  of  our  engines,  forging  the  solid 
front  ends  from  scrap  with  oil  welds  in  most  every  case  with 
good  results.  The  welded  portion  is  always  made  larger  than 
tlie  section  of  the  frame.     On  new  engines  the  frames  come  from 
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the  manufacturer  properly  annealed  and  in  my  opilifon  we  should 
not  anneal  the  pedestals  and  braces  every  time  the  engine  is 
shopped.  Some  recommend  annealing  other  parts  of  the  frame 
after  an  oil  weld  has  been  made,  so  as  to  relieve  the  strain.  I 
believe  this  does  the  frame  more  harm  than  good.  Experts 
have  tested  frames  that  have  run  3  years  without  annealing  aad 
have  found  no  change  in  the  structure  of  the  material.  The 
frame,  if  properly  annealed,  will  stay  in  that  condition  as  long 
as  the  life  of  the  engine,  except,  perhaps,  when  it  has  had  numer- 
ous welds.  In  that  case  the  whole  frame  should  be  annealed  in 
a  furnace  large  enough  to  handle  it. 

F.  Xorris  (Sheffield  Car  Works,  Three  Rivers,  Mich.)— The 
thermit  process  is  the  best  for  repairing  frames  while  they  are 
in  place  on  the  engine,  as  the  welds  are  made  with  steel  and  can 
be  made  stronger  than  ordinary  welds  by  making  the  section 
larger  than  the  frame  itself.  When  repairing  the  frames  in  the 
smith  shop  too  great  care  cannot  be  taken  to  see  that  the  frame 
is  not  overheated.  Whenever  possible  the  welding  should  be 
done  under  the  steam  hammer  and  the  frame  hit  as  hard  as 
practicable.  It  requires  more  force  to  weld  steel  than  iron  on 
account  of  its  being  harder  and  the  light  blows  will  not  affect 
much  more  than  the  surface. 

C.  V.  Landrum  (X.  C.  &  St.  L.,  Nashville.  Tenn.)  :— A  suc- 
cessful method  of  repairing  frames  that  are  broken  in  the  bot- 
tom rail  close  to  the  jaw  is  shown  in  Fig.  7.     We  cut  the  rail 
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Flo-    7 — Method    of    Repairing    Frame    Breaks    in    the    Lower    Bar 

Near  Pedestal. 

about  10  in.  or  12  in.  from  the  jaw  and  cut  the  jaw  about  4  or 
5  in.  above  the  rail  and  weld  with  oil.  If  the  bottom  rail  is 
broken  near  both  jaws  we  weld  in  a  piece  connecting  the  two 
pedestals. 

J.  W.  Smith  (I.  C,  Paducah,  Ky.)  :— I  have  never  made  new 
frames  complete,  but  have  made  half  of  them  and  use  old  driv- 
ing axles  with  good  results.  We  weld  the  frames  with  thermit. 
I  believe  that  cast  steel  frames  after  they  are  made  ought  to  be 
annealed  in  a  suitable  furnace  and  be  allowed  to  cool  off  slowly 
with  the  furnace. 

F.  F.  Hoeffle  (L.  &  N.,  Louisville,  Ky.)  : — I  have  had  con- 
siderable experience  in  welding  frames  with  oil  and  thermit 
and  am  a  clean  cut  thermit  man.  The  only  objection  to  this  type 
of  weld  is  that  it  leaves  the  frame  bulky  at  the  joint.  We  have 
made  24  of  these  welds  during  the  past  year,  and  they  have  all 
been  successful.         ,■-•'■;":•.;■. v    -;:  V^"^'-:!.:-: 'vv=  >".'■■■ -i^  -V;  5..".'''-';'^:--'... 

O.  D.  Vawter  (Wabash,  Moberly,  Mo.)  : — In  making  an  oil 
weld  on  a  4  in.  steel  or  iron  frame,  we  spread  the  frame  and  build 
a  furnace  around  it.  A  depression  is  rammed  in  on  each  side 
of  the  frame  while  at  a  welding  heat,  with  round  pein  rams  and 
wedges  that  are  heated  in  the  same  furnace  are  welded  in  on 
each  side  of  the  frame.  An  oil  burner  is  used  on  each  side,  un- 
less the  break  is  under  the  firebox.  In  that  case  a  machinist  cuts 
a  V-shape  piece  out  on  each  side  of  frame  and  the  weld  is  made 
the  same  as  on  an  anvil.  On  large  6  in.  cast  steel  frames  we  use 
several  small  wedges  and  weld  the  same  as  on  the  anvil.    1  find 


one  wedge  on  each  side  cannot  be  rammed  hard  enough  to  weld 
the  center  of  frame. 

S.  Uren  (Sacramento,  Cal.)  :— A  rapid  change  in  tempera^re 
has  as  much  to  do  with  frame  breakage  as  anything  else.  In  the 
Sacramento  valley  an  engine  starts  out  with  the  temperature  at 
perhaps  50,  60  or  75  deg.;  it  goes  75  miles  and  gets  into  snow 
banks.  The  lower  braces  dragging  through  the  snow  are  con- 
tracted while  the  upper  portion  of  the  frame,  next  to  the  boiler, 
is  expanded. 

H.  D.  Wright  (C.  C.  C  &  St.  L.,  Beech  Grove,  Ind.)  :— I  have 
found  that  the  cast  steel  frame  gives  trouble  where  the  risers 
are  placed  when  casting.  The  question  has  been  asked  time  and 
time  again:  "Why  doesn't  the  frame  break  in  the  smaller  section?" 
The  reason  is  that  the  frame  was  not  churned  as  it  should  have 
been  while  it  was  being  cast.  The  smaller  section  cools  before 
the  larger  sections,  and  as  it  contracts  pulls  the  material  in  from 
the  larger  section.  On  an  order  of  frames  I  recommended  that  a 
riser  be  placed  at  every  large  part  on  the  frame,  at  th^top  of  the 
legs  and  down  through  the  front  sections  where  there\s  a  large 
body,  and  that  the  inspector  make  special  efforts  to  see^hat  the 
frame  was  well  churned  while  it  was  being  cast.  We  got  50 
engines  with  those  frames,  and  when  they  went  through  the  shop 
they  were  perfect. 

HEAT    TREATMENT     OP    METALS 

J.  F.  Keller,  of  Purdue  University,  showed  on  an  emery  wheel 
how  the  different  kinds  of  steels  could  be  determined  by  the 
sparks.  He  described  to  some  extent  the  change  in  molecular 
structure  of  steel  undergoing  heat  treatment  and  the  benefit  de- 
rived from  such  treatment.  He  also  quoted  from  the  1911  pro- 
ceedings of  the  American  Society  for  Testing  Materials  as  to  the 
proper  methods  of  heat  treating  various  steels,  stating  that  sec- 
tion 14  under  the  heading  of  Practice  Recommended  for  Anneal- 
ing  Miscellaneous,  Rolled  and  Forged  Carbon  Steel  Objects 
would  especially  appeal  to  the  master  blacksmiths.  This  section 
is  headed  as  follows:  '"14:  Special  anneaUng  to  remove  the  effect  - 
of  rolling  or  otherwise  working  the  object  in  the  cold  or  at  any 
unduly  low  temperature,  and  states  that  for  steel  containing  less 
than  0.15  per  cent,  carbon  the  object  should  be  heated  to  about 
1,652  deg.  F.,  and  cooled  with  a  slowness  which  should  increase 
with  the  thickness,  i.  e.,  the  least  dimensions  of  the  piece.  Great 
brittleness  may  be  caused  by  annealing  very  low  carbon  steels 
in  the  neighborhood  of  1,292  deg.  F.,  after  they  have  been  subject 
to  cold  working. 

T.  J.  McSweeney  ( B.  &  O.,  Baltimore,  Md.)  : — In  treating 
self-hardening  steel  we  have  found  it  best  to  follow  the  instruc- 
tions of  the  manufacturer.  To  anneal  it  we  pack  the  pieces  or 
parts  in  a  box  with  the  bone  that  we  have  used  for  case-harden- 
ing, and  heat  until  red.  then  allow  it  to  cool  in  the  box.  In  treat- 
ing beading  tools  we  cool  the  tool  off  in  oil  and  then  bring  it 
to  a  cherry  red  and  quench  in  oil.  In  treating  carbon  steel,  such 
as  shear  blades,  etc.,  where  the  blades  are  36  in.  long  and  over.r 
it  is  quite  difficult  to  keep  them  straight  in  treating  and  temper- 
ing. With  2  in.  x  8  in.  x  36  in.  blades,  heat  to  1,200  and  1.400 
deg.  F. ;  then  put  into  a  tank  of  flowing  water  for  30  seconds, 
and  then  into  a  tank  of  oil  and  leave  to  cool  off.  •  >    -  •  ,'•: ' 

F.  F.  Hoeffle  (L.  &  N..  Louisville.  Ky.)  : — An  axle  should  be 
allowed  to  cool  after  final  forging  before  it  is  given  any  heat 
treatment,  for  the  reason  that  in  the  process  of  forging  there  is 
liable  to  be  an  uncqualized  condition  of  the  metal,  such  as  hard 
spots  on  the  surface  and  internal  strains.  Tire  steel  used  for 
blacksmiths'  tools,  such  as  flatters,  fullers  and  swedges.  will 
not  stand  the  treatment  that  a  good  carbon  steel  tool  will,  and 
by  the  time  it  has  been  cut  and  hammered  down  to  the  proper 
size  it  will  have  cost  considerable. 

R.  Maronde  (111.  Steel  Co.,  Chicago,  111.)  : — The  accompanying 
table  gives  a  portion  of  the  results  of  tests  made  by  the  Illinois 
Steel  Company  on  three  hnk  chains  of  ^  in.  material  to  com- 
pare the  effects  of  various  methods  of  the  heat  treatment.    Three 
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-.priii'^  \\.i>  iKw.  .iinl  ii   ti't.  ;iil<l  pl.iii-  until  >  "U  ,L;it  ii.     i'.\    u-iii'^  I'Mrinnm   sluailil   knew   tlu'   iliLirci    "f  lu;it   ;U    wliidi   \\w  (lit"t\rin, 

i't;r   r:tU-  an<l   M-aI(.>   ;i   liitlr   iilhi'.   \Vf   i-an   sa\i'   inaii>    a   li^Ilar  \>^\>   mi'   sticl   ^liMiild   \\-   wurkid    to   tlu'   lust   advaiita.uc.  aii<l   ili, 

tiiat    i^    ihri.wii    auay    in    tin-    -irap.      I    !ia\c    iiiadi-    a    Ii-^t    •  n    a  a.ir.Mimt  nf  t]a>liiii,y  rt(|iiiix<l  l^  liriiiy  tlu'  >t<.'i.-l  t"  tlif  propt-r  letn- 

-pvni!^  plau-  ti'  .iii'l  "lit   it-  (■•■niiiti.'ii  ai'tir  t\\iin>    tiiiK>  n-'.-ttiiiL;  per:    raih    tist    jiiiiX'    ^IimuIiI    In.'   yivrii    a    pn-s-urc    ti'st,    so   a>   t" 

ami  tiiiipfriiiy,     T!u-  pl.iii    wa-    's    in.    \  .>   j   in     \  21   .    in.,  aip'  'lilirniiiu'  llu-  l^ail  the  sprinii  will  oai"r\.     A  sprint;  plant  slii.nli 

uijyiu-il  S  I'ls,  S' _■  !>/>.     Ai'tt.!"  Siinii  mI  ami  lin);Hri..l  muc.  it  lia'I  In-  so  lai<l  <a't   that   theix-   will   he  no  haekwanl   nio\einent   of  tlu 
lost   -J  .1/..  niaktili;  tlu-  plali-  wA-it-li  S  Ihs.  S  o/s.     .\ltri"  t\\(.iit\  liuus 
"cllin,::  aint  tempi  rin-  it   lui'l  lo-i    1   Hi.  S' ..  o/-..  niakinu   the  pl.ite 
ueiyli    7    !h-..   a    reilnetion    of    IS   jur   eeiH.       I  he   anal\-is   of    ilu' 


«Uvl   hefot'e  ailil  alter  trcaliii.n  i>  liivvn  in  tlte   foilouiiiii  tahle  : 
■■•■;•   ■',■   .  l;t  f<in-.  .\fit  1. 
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H.ii.--    |.iT   ii-nl.  li.li.--    per   i-iT.t. 

ii.i-,>.<    I'l-r   I'fiii.  0.(1.;,-    iitr   ci-iil. 

il.Ji)    I'l-r   11  i; I.  ii.j.;    ].ir  >iiit. 

11..^,^    I'cr   iilit.  I>.  sil    I'll    iilit. 


'I'liis  -liow »  a  i.lirYerenet.-  that  Iia-  not  ininvovcil  the  material 
any.  Iti  treatinv  \ana<liiini  spring  stetl.  hiat  it  !•'  aho-.-.t  ]4(t'l 
•lti;s.  i".  aini  set  .iii-l  llu-  sair.e  a.-  any  oilf-r  steel;  iheu  <lip  in  oil 


Work. 

John  lioll  n.  I".  I'.  \-  St.  1...  Delaware.  Ohioi:— I  ha\  . 
Tiotieed  that  the  >prin!.;  lea\  es  that  were  (lipi)e(l  in  eold  od  wil' 
Hot  yive  as  .!.:ood  serxiei-  as  tho-e  dii>iie(l  in  uarni  oil. 

t  >.  I'.  \'awier  (  \\  ahash.  .Moherly.  .\lo.  i: — When  handling;  re 
paireil  springs  we  use  a-  mueh  of  tlu-  old  material  as  possihh 
and  if  the  set  i-  all  ri.L;ht  with  the  exeeptiiiii  '<\  a  few  hrokei 
lda!e>  wi-  sinipl\  adtl  new  jilates  withoitt  resetting  tlu-  siniii!.; 
We  allow  tlu-  tirst  and  seeond  plates  to  staiul  otY  .s-l()  in.  to 
_•   in.  and  iii\e  tlu-  plates  a  .gradual  taper  to  the  top. 

J.  I  arruther.s    iD.   .M.  &   .\..   I'rocU'r.   Minn. )  :— W'c  have   re 


FIc-    c — Exnmnles  of    rorgiiigs    Made  .it  the    Pittshurgh    &    L.ike    Erie    Shops    nt    McKees    Rocks.    Pa. 


and   kt    it    »t:t\  f.irtil   oold.   tluii    <h-aw    haek    I'tuil    llu-    -rak--    du-i 


euilv    aiijilud    -ouii    \aiiailnim    -iiel    sjiriii',;    to  oii|-   i  n'..;n)es   as   an 


ireeK      a    little    n'ore    irte'y    th.ni    tluy    do    ,,ii    ,.rd!n;n\    v-;irhon        experimetii.      I    -trai^hteni  <1    oui    one   of   tlu    pl.-ites   a   immher   of 
-teel.  time-   ir,  an  air  jin-s  tlu-  sanu-  a>    1    wonld  any  other  and  it   lo-i 


•  i.    r.    While  <  I".  "M..   :'a.i.:inaw.   .Mieii  i  ;      1  here  -h.i'.-hl  he  one        l-ld  in    of  ii-  ->i.      \    i,  in.  hloek   w.'is  tlu-n  )daiH-d  in  the  eeiUer 


main  -iirinu  i  l:.-nf  for  the  N^ston  loeaieil  .-it  the  -aiiu  pouM  .-i- 
tlle  tieller;;.!  -I..reili -t'l-e-.  .Ml  -priti'-;-  -lloldd  he  liandleil  thro;i;..:h 
jliv  .^toTe  departnu-nt    for  the   fo]l..win;:   re.-i-on-: 

lirst.  We  all  ha\e  - o-ne  diiVienlty  in  ker;'inL:  tlu  -tock  >'\  -tiel 
on  hand  f'-r  m.-ikin-.^  rep;dr-.  It  the  r< -p.  n^iLilitx  i.f  kiepinv:  all 
[■•ints  st'i  I'lied  wiili  -jirinij-  fel!  on  the  sion-  ile:)arir.ieiit.  it 
woirld   make  nti'i'e.  of  an  etf.iri  in  keep  ihe  material   for  rc.iairs 

on  haiul.  •  •  

'  Sici'ijii.  the  eo-t   of  n-pair-  W'ltdd  In-  ki-pt   m  in-  aeeii'aielv    a- 
tiie  springs  wonh!  all  he  rejiairecl  on  m  >nti)l\    -tore  order-. 

.Xothini;   hni   the   he-t    "i   steel    -hot'ld   l;o   into  a   -prin.::.  a-   tlu- 


ot  tlu-  pl'ite  and  the  plate  wa-  hent  th,-it  mueh  hi-\onil  it- 
-traiti'.Ueiuii  pi. -in. in  and  it  wa-  found  that  it  lost  '  .s  in.  of  it- 
sii.     W  I-  trialed  tin-  -t(el  the  same  as  w »-  did  the  ordin;ir_\   spriii'.; 

-leJ. 

I'KAMH      KHP.\IKIN(; 

(.eo.    Jlntton    (  .\.    ^^   I'.  \    II.    K.,    \\\->t    Alhany.    .\".    \ .  )  : We 

have  elnmyi-d  the  frame  from  a  sjilieed  front  eiul  to  a  solid 
Iranie  tlironv;hout  on  -i.nie  of  our  eii^iines.  t'or.uini;  the  soli.l 
front  ends  from  scrap  with  oil  welds  in  most  e\er>  case  with 
t;o,id    re-idts.       I  he    welded    portion    i-   alwa>s    inaik-    lar.yer    th.in 


lil'e  of  thv  loconiotiw  deiieiul-  ;•   yreat   de.d   on  the  -prin--.      The       the  section  of  tlu-  franu-.     (  )n  lu-w   eii.uines  the  frames  couu-  from 
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I  Ik-  iiianufacturcT  pn.pciiy  aiimaltd  and  in  my  npini(.n  wc  sTiotiM 
not  anneal  the  pedestals  and  liraees  every  time  tlie  en.yine  is 
sIiKpped.  Some  reenmnund  annealing  otlur  parts  <>i  the  frame 
after  an  oil  weld  has  liien  made,  so  as  to  relieve  the  strain.  1 
lielieve  this  does  tlie  frame  more  harm  tlian  .U"<'d.  ICxperis 
liave  tested  frames  tliat  liave  run  3  years  witliont  annealinti  and 
liave  foun<I  no  ehan.f^e  in  tlie  structure  of  tlie  material.  The 
frame,  if  projierly  amiealeil.  will  stay  in  that  conditiun  as  ],,iio 
a>  the  life  of  the  eii.uine,  exeei>t.  iierliajis.  when  it  has  had  nunur- 
.■us  welds.  In  that  case  the  whole  frame  should  l)e  annealed  in 
,1   Inrnace  larue  enou.i^h  to  handle  it. 

I".  Xorris  (  ShellieM  Car  Works.  Three  Rivers,  Mich. )— The 
thermii  process  is  the  hest  for  repairin.tf  fninies  while  they  are 
in  jilace  on  the  en.t;ine.  as  the  wehls  are  m.ide  with  steel  and  can 
be  made  stron.yer  than  onlinary  welds  I.y  makiui;  the  section 
larjfer  than  the  frame  itself.  When  repairini;  the  frames  in  the 
suuth  shop  too  lireal  care  caiiuoi  In'  taken  to  see  that  tlie  frame 
is  not  overheated.  Whenever  ])o»iMc  the  weldini;  should  !«,< 
done  uiKler  the  steam  hammer  ;ind  the  frame  hit  as  hard  as 
]iractica.Me.  It  leipiires  more  force  to  \\il<l  steel  than  iron  on 
account  of  its  lnini;  h.arder  and  the  lii^lit  Mow.-  u  ill  not  alTict 
mi'.cli  iiKu-e  than  the  surfato. 

(.'.  \'.  l.andrum  (  \.  ( '.  \  St.  1.,  Xasluille.  Tcnn. »  :— .\  Vuc- 
eessiul  metli..(!  ..f  rep.iirin-  frames  that  are  hrokiti  in  the  hot- 
toui    rail    closi-   to   the  jaw    i^    shown   in    \'\'j..   7.      \\  c   ciit    the   rail 
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Fig.    7 — Method    of     Repairing     Frame     Breaks    in    the    Lower     Bar 

Near  Pedestal. 

alioiit  10  in.  or  \2  in.  from  the  jaw  and  cut  the  jaw  about  4  yr 
5  in.  above  the  rail  and  weld  with  oil.  If  tin-  l„itton)  rail  Ts 
broken  near  both  jaws  we  weld  in  a  piece  coniK-ctini:  the  two 
I)edest:ils. 

J.  W.  .Smith  (1.  C'..  I'aducah.  Ky.t: — 1  have  never  made  new 
fr.imes  complete,  but  have  made  half  of  them  and  usf  ,i|<l  driv- 
ini;  axles  with  .yood  result-;.  We  weld  the  frames  with  thermit. 
1  believe  that  cast  steel  frames  after  they  are  made  ousiht  to  he 
iinneak'd  in  a  suitable  furnace  and  be  allowed  to  cool  ott  >lowly 
with   the   furnace.  .~ 

1-.  I".  Iloeltle  (1..  iK;  \..  I.i.uisville.  Ky."l  :— T  have  Iia<l  con- 
siderable exjierience  in  weldiny  fr.imes  with  oil  ;ind  thermit 
atiil  am  ;i  clean  cut  thermit  man.  The  only  olijcction  to  this  lyiie 
<if  weld  is  th;it  it  leaves  the  frame  bulky  at  the  joint.  We  have 
ni;i<le  24  of  these  welds  durini;  the  jiast  ye.ir.  and  they  have  all 
been  successful. 

<  ).  1).  Wiwter  (  \\  ;  bash.  Moberly.  Mo.  i  :-  In  m.ikin.u  an  oil 
Avehl  on  .-i  4  in.  steel  or  inm  frame,  we  spread  the  fr.niie  and  buihl 
a  furnace  around  it.  \  dejiression  is  r;immed  in  ou  each  side 
of  the  fr.anii'  while  at  :i  we'dii;!.;  heat,  with  round  pein  rams  and 
wedjjcs  that  .ire  heatid  in  the  same  furnace  are  welded  in  on 
e:ich  side  of  the  fr.inie.  \ii  oil  burner  is  used  on  each  side,  im- 
less  the  break  is  un<ler  the  lirtbox.  In  that  case  a  machinist  cuts 
a  \'-shape  piece  out  on  each  side  of  frame  and  the  weld  is  made 
tile  same  as  on  an  anvil.  On  l.iriie  6  in.  cast  steel  frames  we  use 
several  small  wed!.;es  and  wehl  the  same  as  on  the  anvil.     1  lind 


one  we<l.ue  on  each  side  cannot  be  ranmied  hard  enouph  to  weld 
the  center  of  frame. 

S.  I  Ten  (  Sacramento.  C  al. ):— A  rapii!  chanye  in  temperature 
has  as  much  to  do  witli  frame  breakage  as  anythinj^  else.  In  the 
S.icramento  valley  an  eniiine  starts  out  with  the  temperature  at 
).erh:ips  50.  ^^O  ..r  7.=i  det;.;  it  K"es  75  miles  and  i;ets  into  snow 
li.niks.  J  he  lower  br.ices  drriy^int;:  through  tlur  sn<iw  arc  con- 
tracted while  the  u])per  portion  of  the  frame,  next  to  the  l.oik-r. 
i>  expanded. 

II.  1).  Wriglu  {C:C.  (■  ^K-  Stvh..  r.eech  llr-.ve.  Ind  i  :  — I  have 
found  that  the- ciisl  >teel  fr.ime  yives  tn.ulilc  where  the  risi-rs 
are  placed  when  castin;.;.  The  (juestion  has  been  aske<l  time  and 
time  again  :  "W  hy  <ln-n"t  the  frame  break  in  tlie  sm.aller  ^ec^ion:-" 
I  lie  reaso,n  is  th.it  the  frame  waH  not  churned  as  it  >>Ii..uld  have 
been  while  it  was  being  c.ist.  The  suVallcr  section  i^oyls  helore 
the  larger  .sections,  and  ;is  it  contracts  jndls  the  material  in  from 
the  larger  .secti.tn.  ()n  :in  order  of  frames  1  recommen<led  that  a 
riser  1>e  (daced  at  ever\  l.iriit'  jLiri  on  the  frame,  at  the  top  of  ttw 
legs  and  «l<iwn  thri.ngh  ;he  front  sections  \vliero  there  is  a  large 
luidy,  ami  that  the  inspector  m.tkc  -s|>ocial  etP.irts  to  st-e  that  tlie 
ir.ime  w.is  well  churiui!  while  it  wns  laifYg;  ca->t.  VVe  .got  50 
engines  witli  those  frnius,  ;md  when  they  went  through  the  ■>]],,]> 
they  were  iK-rfect.  -  ,        - 

HKAT    TRRATNIKNT     OF     MET.ALS 

J.  1-.  Keller,  of  I'urdue  I  Diversity.  showe<l  on  ;in  emery  whi-e1 
how  the  ditterent  kinds  of  steels  cou!<l  be  determined  by  the 
sp;l^k^.  1  le  <le«cribed  to  some  extent  the  clianue  in  molecular 
strticture  of  steel  underiioing  heat  treatment  an<l  the  beneiit  de- 
rive<l  from  .-uch  treatment.  He  also,  quoted  fnon  the  IMH  pro- 
cee.din.gs  ot  the  .Xnienc.uf  Society  for  Testing  Materials  a«>  to  the 
projier  methods  of  he.it  treating  various  steels,  .stating  that  sec- 
tion 14  under  the  heading  of  Practice  Kecojiimended  for  .Xnne.il- 
iiiii  Miscell.ineous,  UolK-.l  ,ind  i-"orged  Carbon  .Steel  Objects 
would  especially  appeal  to  the  m:i>ter  black,smiths.  This  section 
!S  heailed  as  loIlow>:  "14:  Special  anne.thng  to  remove  the  etlect  - 
of  rolling  or  otheiwise  working  the  object  in  the  Cold  ..r  at  any 
unduly  low  temperature,  and  states  that  for  steel  containing  less 
than  0.1.^  i)er  cent,  carbon  tJu-  object  s.hould  be  heated  to  about 
].U?2  <lviX.  v..  and  co.  ik.l  with  a  slowness  which  should  increase 
with  the  thickness,  i  e..  the  least  <limen^i^lIls  of  the  itiece.  ( ireat 
brittletiess  may  bt-  cau-vd  by  annealing  very  low  carbon  steels 
in  the  neighborhood  of  1,_>'»2  ,u.j.,  |"._  after  they  ha\  e  been  subject 
to  cold  Working. 

T.  J.  McSweeney  i  1'..  i\.  O.,  I'-altimore.  Ald.t  :— In  treating 
self-hardening  .steel  we  have  foiind  it  best  "to  follow  the  instruc-  ; 
tions  of  the  manufacturer.  To  anneal  it  \Ve  pack  the  pieces  or 
p.irt-  in  a  box  with  the  bone  that  we  have  use<l  for  case-hanlen- 
ing.  and  heat  until  rcfl  then  .illow  it  to  coolin  the  Imx.  In  treat-  " 
ing  bea<ling  tools  we  codl  the  too]  otY  in  oil  and  then  bring  it 
to  a  cherry  red  ami  i|uench  in  oil.  In  treating  carbon  steel,  such 
a<5  shear  blades,  etc..  where  the  lila<k-s  are  3f)  in.  long  and  over, 
it  is  <iuite  thtticult  to  keeji  them  straight  in  treating  and  temper- 
ing. With  2  in.  x  S  in.  x  3(>  in.  blades,  heat  to  l.ifM)  and  1.400 
deg.  1'.;  then  put  into  a  tank  of  tlow ing  water  for  30  seconds, 
and  tlun  into  a  tank  ■>f  oi]  ;in<l  leave  to  C<k»l  off. 

1".  I.  iloetile  (1..  &  X  . Louisville.  Ky.  (  : — .\n  axle  should  be 
.allowed  to  Cool  .after  lin.al  forging  before  it  is  given  any  heat 
treatment,  for  the  reason  that  in  the  process  of  forging  there  is 
hable  to  be  an  un((|uali/ed  condition  of  the  metal,  .such  as  hard 
spots  on  the  sin-face  :'nd  'uiernal- strains.  Tire  steel  used  for 
blicksmiths"  tools,  such  as  tlatters.  fullers  and  swe<lges.  will 
not  st.nid  the  tre.itnient  that  a  goo<l  carbon  steel  tord  will,  ancl 
by  the  time  it  has  been  cut  and  hammered  down  to  the  jiropir 
>i/e  it  will  have  cost  consiilenible. 

K.  Maronde  (111.  Steel  Co..  Chicago,  ]\\.)  : — The  accompanyina 
t.ible  gives  a  jiortion  of  the  results  of  tests  made  by  the  Illinois 
Steel  Company  on  three  link  chains  of  -'4  in.  m.aterial  to  com- 
pare the  ettects  of  various  methods  of  the  heat  treatment.     Three 
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tests  were  made  of  each  of  the  following  methods  and  the  aver- 
age results  are  given  in  the  table:       .  .^  . 


Mrtliod    of    Annealing. 


Per  I'ltimate 

Cent,  strength. 

Elonga-  Lbs.  per 

tion.  s(i.  in. 

3.',600 
32,530 


32,800 

31.566 
29.600 

31.733 
31,666 


Heated  in  a  forge  fire  to   1.000  deg.  F.  and  buried  in  ashes 

for   2   days    23 

Heated  in  a  forge  fire  to  1,000  deg.   F.  and  cooled  in  air..     23 

Heated  in  a  coke  furnace  to  1,500  deg.  F.  and  {(uerchcd 
in  tempering  oil  and  then  reheated  to  1,100  deg.  F. 
and  ceded  in  air    23 

Heated  in  a  wood  fire  to  1,000  deg.  F.  and  buried  in  ashes 

for  2  days 25.. 

Heated  in  a   wood  fire  to   1,000  deg.   F.  and  cooled  in  air..      17 

Old  chr.in  that  had  been  in  use  for  about  six  months  with- 
out   arrealirg 12 

New  chain  made  of  dredge  iron 30 

Geo.  F.  Hinkens  (Westinghouse  Air  Brake  Co.,  Wilmerding, 
Pa.)  : — Our  company  has  specifications  covering  the  heat  treat- 
ment for  all  forgings  subject  to  stresses.  With  proper  heat 
treatment  we  can  get  a  high  elastic  hmit  with  ductility,  especially 
with  vanadium  steel.  :••.:;;..•:■■'.'.       - 

:         PIECE    WORK 

T.  F.  Keane  (Ramapo  Iron  Works,  Hillburn.  X.  V.)  : — There 
are  many  things  to  be  said  concerning  the  advantages  of  piece 
work  over  day  labor.  With  piece  work  a  man's  ability  is  accu- 
rately known.     The   men   will   not  only  apply   all   their   skill   in 
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Fig.    8 — Foundation    Die    for   4,000    lb.    Steam    Hammer;    Central    of 

New  Jersey. 

doing  the  work,  but  they  will  improve  their  output  and  learn 
better  and  more  efficient  methods  of  handling  their  tools,  so  that 
they  may  work  them  up  to  greater  capacity.  Always  give  the 
same  kind  of  work  to  the  same  man,  as  men  constantly  doing  the 
same  work  will  increase  their  output  and  turn  out  better  work. 
Cutting  piece  work  prices  shows  great  ignorance  and  inexperi- 
ence on  the  part  of  a  piece-rate  man.  It  is  a  sign  when  some 
men  make  more  money  on  their  piece  work  that  they  are  taking 
an  interest  in  their  work  and  that  they  are  hustling  and  working 
more  efficiently.  If  their  work  is  done  properly  they  deserve  all 
the  money  they  can  make.  The  chances  are  if  another  man  was 
put  at  the  same  work  he  would  not  be  able  to  make  as  much. 
'The  man  should  understand  that  the  price  set  on  a  piece  of 
work  is  satisfactory  to  the  emplo\'er,  provided,  of  course,  that 
it  had  been  set  properly  in  the  first  place,  and  that  what  the  em- 
ployer wants  is  production.  It  pays  to  treat  the  men  with  con- 
sideration and  investigate  their  complaints  if  they  make  any. 
And  it  may  be  necessary  at  times  to  raise  a  price  to  take  care 
of  certain  unforeseen  conditions.  There  are  hundreds  of  little 
things  to  consider.  If  everything  is  given  the  proper  attention 
there  is  no  reason  why  the  straight  piece  work   system  should 


not  be  looked  upon  with  favor  by  the  employee,  who  through 
it  will  make  more  money.  •-••.,■.  »     . 

SHOP    KINKS 

G.  W.  Kelly  (C.  R.  R.  of  X.  J.,  Elizabethport,  N.  J.)  :— A 
foundation  die  used  on  a  4,000  lb.  steam  hammer  is  shown  in 
Fig.  8.     It  is  a  steel  casting  which  is  keyed  to  the  base  of  the 
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Fig.  9 — Hammer   Dies  for   Making    Hooks;   Central   of   New   Jersey. 

hammtr.  and  is  hollowed  out  and  holds  smaller  dies  5  to  Sj^S 
in.  thick,  for  making  link  hangers,  valve  rod  ends,  hooks,  etc., 
where  the  number  to  be  made  would  not  warrant  the  making  of 


1 

L- 

1 pJ ,J 

1 

L 1                                               , 

■         •   '           L                                   J 

-v^ 

.■,•..■.■".•■•■                     

I 
I 
I 
I 


Fig.    10 — Hammer    Dies   for    Making    Valve    Rod    Ends;    Central    of 

New  Jersey. 

larger  dies.  This  is  a  convenient  arrangement,  the  blocks  being 
easily  handled  and  simple  to  make.  Should  the  impressions  fce 
too  rough  after  they  have  been  cast  heat  them  before  .thc^are 
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jilaned  and  smooth  the  impression  by  pressing  in  a  neat  forged 
■  ■  sample  of  the  work  to  be  done  by  the  dies.  Figs.  9  and  10  show 
.;  ji  set  of  these  dies  for  making  hooks  and  valve  rod  ends.  With 
V  this  arrangement  a  number  of  different  forgings  can  be  made  in 
:;  a  short  time. 
.'       Forging  machine  dies  for  making  grate  shaker  rods  are  shown 

in  Fig.  11.    The  plate  A  is  adjustable,  as  shown  on  the  drawing. 

The  lug  is  cut  by  the  beveled  cutter  at  C.  which  leaves  the  2  in. 
,;  X  ^  in.  iron  bar  shaped  for  the  next  weld  without  wasting  the 
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Fig.    11 — Dies   for    Making    Grate   Shaker    Rods;   Central    of 

New  Jersey. 

material.  The  weld  is  completed  by  a  blank  plunger  striking  the 
plate  A. 

An  eyebolt  die  that  provides  for  either  a  n^  in.  or  Ij^  in. 
stem  is  shown  in  Fig.  12.  The  head  of  the  bolt  is  bent  on  a 
machine  with  a  IVS  in.  eye  and  by  using  either  the  upper  or  lower 
side  of  the  right  hand  die  in  the  illustration,  either  size  stem 
may  be  welded  on.  The  impression  in  the  left  iiand  die  was  made 
m  the  smith  shop.  A  neat  forging  was  made  the  same  size  as 
the  eye  and  pressed  in  the  hot  die  under  the  steam  hammer. 
The  surface  of  the  block  was  then  machined  and  the  block  re- 
heated so  that  the  forged  eye  could  be  pressed  in  further  until 
the  correct  depth  of  the  impression  was  obtained. 

Fig.  13  shows  an  effective  method  of  removing  defective  brake 
shoe  heads  from  a  Kewanee  passenger  or  freight  brake  beam. 
A  block  is  placed  on  the  back  rest  of  a  bulldozer,  as  shown,  and 


T.  P- 


the  plunger  pushes  the  brake  beam  through  the  head,  shearing   ; 
oflf  the  rivets. 
A.  McDougall  (Bangor  &  Aroostook.  Milo  Junction.  Maine)  :—  .• 


Fig.    12 — Dies   for    Making    Eye    Bolts;    Central   of    New   Jersey. 

The  device  shown  in  Fig.  14  is  used  for  cutting  of?  old  car 
bolts.  It  is  made  up  of  old  4  in.  x  6  in.  angles  with  two  8  in.  x 
12  in.  brake  cylinders.    The  pistons  of  the  two  cylinders  are  coll- 


Fig.   14 — Bolt    Stripping    Machine;    Bangor    &.    Aroostook.       '*! 

nected  by  a  U-shaped  iron  into  which  the  end  of  the  lever  fits. 
A  spiral  spring  is  connected  to  the  lever  and  the  back  of  the 
frame  to  draw  it  back  in  position  for  cutting.    A  rubber  cushion 
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Fig.  13 — Effective  Method  of  Removing  Old   Brake  Shoe   Heads  from    Brake   Beams;   Central   of   New  Jersey. 
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is  fastened  to  the  frame  for  the  lever  to  strike  against  as  the 
bolt  is  cut  off,  and  in  this  way  relieve  the  frame  of  the  sudden 
shock.  The  machine  will  cut  off  bolts  up  to  and  including  1  in. 
in  diameter  and  is  mounted  on  wheels  so  that  it  may  be  moved 
about  the  shop. 
-.  J.  J.  Murphy  (Wabash,  Decatm,  111.)  :— A  steam  hammer  tool 
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:'■••  Fig.    15 — Hammer    Dies    for    Removing    Yokes    from    Couplers; 

•''Ti-'  ,■'■'.■.•"■<•.  Wabash    Railroad.-,  ,r:.'  ■..•  ,.,-.. 

is  shown  in  Fig.  15  for  stripping  yokes  from  couplers.  The 
lower  die  is  made  of  cast  steel  and  the  top  one  was  hammered 
from  a  steel  driving  axle.  The  anvil  of  the  hammer  is  removed 
and  the  lower  stripping  die  is  put  in  its  place ;  on  our  hammer 


it  is  possible  to  So  l6cate  this  die  that  the  coupler  may  be  easily 
tipped  over  on  to  it  from  a  warehouse  truck.  The  upper  strip- 
ping dies  is  made  long  enough  to  suit  these  requirements.  With 
this  arrangement  it  is  not  necessary  to  do  much  lifting  and  we 
have  stripped  392  couplers  in  nine  hours,  whereas  it  was  only 
possible  to  strip  163  formerly  in  the  same  time  and  with  con- 
siderable hard  work.  ,'i- 

W.  H.  Sleep   ( C.   P.  R..  Montreal.  Que.)  :— A  plant  for  bend- 
ing retaining  rings  for  car  and  locomotive  wheels  is  shown  in 


Fig.     16 — Old     Boring 


IVIIII     Used     for     Bending     Retaining     Rings; 
Canadian  Pacific. 


Figs.  16  and  17.  I  he  outfit  was  made  from  material  reclaimed 
from  ihe  scrap  pile.  The  machine  used  for  bending  is  a  dis- 
carded boring  mill  and  the  straiglUening  press  is  made  with  two 
16  in.  air  cylinders.  1  have  seen  and  used  machines  made  espe- 
cially for  this  work,  but  they  do  not  equal  these  for  speed  and 
quality  of  the  work  done.  A  36  in.  ring  can  be  rolled  and  straight- 
ened in  IK'  minutes  They  are  scarfed  on  a  bulldozer  and  welded 
by  a  Beaudry  hammer,  being  heated  for  welding  in  an  oil  fur- 
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Fig.    17 — Plant    for    Forming    Retaining    Rings;    Canadian    Pacific. 
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nace.     Any   one   making  their   own   rings   will   find   this   an   ef- 
ficient  outfit,    the   material    for   which    can   be    found   in    nearly 
every  railway  scrap  yard.     The  press  is  also  useful  for  a  num- 
ber of  other  jobs  that  require  straightening.   >V"  :\'':-r'-:r'^-.-^:.-: ':':'.. 
A  method  of  making  brake  hangers  is  shown  in  Fig.  18.     The 
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Fig.    18 — Dies    for    Making    Brake    Hangers;    Canadian    Pacific 

rod  is  first  bent  to  a  U-shape  on  a  bulldozer  and  both  ends  are 
upset  at  one  operation  on  a  forging  machine.  It  is  then  passed 
to  another  machine  and  finished.  We  use  two  machines  for  doing 
this  so  as  to  perform  the  whole  operation  in  one  heat. 


Fig.    19 — Dies    for    IVIaking    Safety    Chain    Eyes:    Canadian    Pacific. 

The  die  shown  in  Fig.  19  is  used  for  making  safety  chain  eyes 
for  passenger  car  trucks.  The  first  operation  is  performed  on  a 
bulldozer  and  one  blow  of  the  forging  machine  completes  the  work. 

Dies  for  making  baggage  car  grab  irons  are  shown  in  Fig.  20. 


Fig.     20 — Dies    for     IVIaking     Baggage    Car     Grab     Irons;     Canadian 

Pacific. 

A  Bradley  hammer  is  used  for  drawing  a  1^  in.  x  J/2  in.  rod  to 
5^  in.  round.  The  material  is  then  cut  with  a  saw  and  finished 
on  a  forging  machine. 


D.  M.  Dulin  (X.  &  W.,  Portsmouth,  Ohio)  :— Figs.  21  and  22 
show  dies  used  for  making  wedge  bolts  and  great  iron  ends.  A 
wedge  bolt  can  be  made  with  one  stroke  of  the  machine.  The 
plunger  die  is  forced  back  by  the  1  in.  springs  and  is  held  in 
place  by  two  ^4  '"•  guide  plates. 

The  grab  irons  are  made  with  two  strokes  of  the  machine, 
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Fig.   21 — Dies   for    IVIaking    Wedge    Bolts;    Norfolk  A,   Western. 

The  first  stroke  upsets  the  end  and  the  second  flattens  it  out 
and  punches  the  hole  part  way  through  it  with  the  little  knob  on 
the  end  of  the  die.  The  ends  are  bent  to  shape  at  the  same 
heat  on  a  portable  bulldozer  that  is  located  near  the  operator." 
When  both  ends  are  formed  the  grab  iron  is  taken  to  a  punch 
and  the  burrs  are  removed  from  the  holes  in  the  ends.  With  this 
u.___.  x-' H     »- ^-- ^ ^- — 

r-^--i 


Fig.   22 — Dies   for  Making    Grab   Iron    Ends;    Norfolk   &  Western. 

arrangement   we   are   able   to   make  a   clean   cut  hole,   which  is 
sometimes  hard  to  do  when  punching  iron  while  hot.         .  C;  t .    ,, 

H^    S  ;  >    ■»    OXY-ACETYLENE    WELDING  ^; ' 

C.  J.  Fackler  (Am.  Car  &  Foundry  Co.,  Jeffersonville,  Ind.)  : — 
We  have  the  Davis-Bournonville  system  in  our  plant,  and  as  an 
experiment  I  had  five  welds  made  in  H  in-  and  a  ^  in.  round 
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is  "fastciU'tl  {!■>  tlu-  franu"  fur  the  \v\vr  to  strike  ;it;:ii!i>t  as  iIr- 
bolt  is  cut  '(Y.  and  in  tliis  way  rcIiiNc  tlK'  I'ranu'  nf  tlu'  Muldiii 
shock.  Tlic  machine  will  cut  off  IkiIi>  up  t"  anci  incluilinii  1  in. 
in  diameter  and  i>  mnuiUcd  on  wllocN  S"  that  il  may  he  nrnved 
al)i)ut  tile  slii'p. 
J.   ].  Murjiliy   (Waha.sh.  Detatm,  111.)  :-   .\  .ste;'.m  liammer  t<><>l 


- — 3 


it  i^  iins-«ilile  t"  c"  locate  tliis  die  lliat  the  coujiler  ma\  he  easily 
li|iped  o\(.r  ><n  l<<  it  I'roin  a  warehouse  truck.  'I'he  ui)per  strip- 
1  ini.;  <Iies  is  made  \'<uv.  en  >u.uh  t"  suit  t'.ie>e  rei|uirements.  Willi 
this  arran;.;ement  it  is  na  necessar\  Im  d.i  nmch  lifting  and  we 
ha\e  >tripped  .V  2  c^'Uiilers  in  nine  Imurs.  ulureas  it  was  onlv 
pov^ililr  to  >lrip  \(\^  formerly  in  the  same  lime  and  with  con- 
siderahli-    iiard    work.  .  ' 

W      II.   Sleeii   (f.    1'.   k..   MMUtreal.  One. )  :  — .\   plant   for  hend- 
in.u   relainiui;   rin^;s   for   car  and   hicomoli\e   wlieels   is   shown    in 
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Pig.     15— Hammer     Dies    for     Rerviovinn     Yokes    from     Couplers: 
;  Wabash    Railroad.. 

is  sliowii  in  l-"i.«.  1.^  for  -tripjiinii  vnkr-  fii>m  t-'Hiphr^.  The 
lower  die  is  ma<le  of  cast  steel  and  the  i^p  oiu-  \\a^  hamniere>: 
from  a  steel  drivini;  axle.  The  ainil  nf  the  hannner  is  rtin..\i.(i 
and   the  lower  strippitii;   die  is   |iul    in   its  place:   >>\\   mir   hannner 


Fig.     15 — Old     Bormg     fvlill     Used     for     Bending     Ret.ilning     Rings: 

Canadian  Pacific. 

I  iL;>.  I'l  ;ind  17.  Ilie  outlit  w;i>  made  fri'in  material  reciaime(l 
iri'tn  ilie  >crap  pik.  lite  machine  used  f^ir  lietidin.u  is  a  dis- 
cariied  ii'.rin'-;  mill  ami  the  st  rai;..;l.tt  ninu  pre-s  i>  uia<K-  with  two 
Ifi  in.  ;iir  c\linilers.  I  ii;i\e  si'v  I1  ;md  used  in:iciiines  made  espe- 
ci;ill>  I'i'r  this  work,  iuit  the\  ilo  imi  equal  liiese  for  si)ee(l  and 
c!ii;ilit_\  I'f  the  wurk  i|one.  .\  .V)  in.  rini;  can  he  rolKd  and  sirai.yht- 
(  ned  in  1  '  _■  niinutis  They  are  scarfed  on  a  hulldnzer  and  welded 
l.\    ,1    I'liudrx    hannn.  1-.   hcint?    luateil    fur   weldim.;   in   an   oil    fur- 


Fig.     17 — Plant    for    Forming     Retaining    Rings;    Canadian    Pacific. 


Srl'TKMIll.K.     ]^\2. 


A M !■  R I (  AX     EXCIXEER. 


453 


;  :ice.      Any   oik-    luakmt;    tluir    dwn    riii.u-    will    liiid    tlr<    an    of-  D.  M.  Diilin   (  X.  &  W..   PMrisnxiuth.  OhioV:— Hgs.  21  atul  22 

.cicnt    outlit.    tho    material    t..r    wliidi    can    \>v    \nuu<\    in    marly      sh.nv  <liv>  used  f..r  niakin-  wf.ljio  l.nlts  and  gn-at  iron  ends.     A 

.very  railway  scrap  yard.     Tin-  iiriss   is  also  u.stUii   l<ir  a  num-      wcduc  Ixdt  can   l>c  made  witli  one  stn.kc  oi  the  machine.     The 

-lor  of  other  jolis  tliat  re(!nire  -iraiiihtenint;.  phniger  <1ie  is   forced  hack   l;y   the   1   in.  springs  and  is  held  in 

\   inethoil  of  niakinu  l.rake  ]ian;..;er-  is  si'owii   in    1ml;.   IS.     The       pl-'i^'i'  '•>'  two.  I4  in.  irinde  platfs. 

The   i;rah   irons   are   made   with   two  strokes  of  the   machine. 


.  ,\        ■.-       ■  ■■-/'  '   \ 

■■*•- 

1 

Fig.     18 — Dies    for    Making     Brake    Hangers:    Canadian    Pacific. 

rod  is  iirst  iunt  to  a  I'-shapi-  on  ;i  Imlldo/er  and  lioth  ends  are 
upset  at  one  optralion  on  a  forL;in,!.i  machine.  It  is  tlun  passed 
to  anoilur  maclnne  and  linisiicd.  \\  e  u^e  two  niachino  for  doin,a: 
tlii^   -o  as   to  ]ierform  tlu'   whole  opiration   in   one  luat. 


Fig.    19 — Dies    for    Making    Safety    Cliain    Eyes:    Canadian    Pacific. 

Tile  die  shown  iti  V]'^.  V^  is  nsed  for  makini*  safety  chain  e_\es 
for  iiasseniier  car  trnck>.  Tlie  lirst  o]ier;ition  is  performed  on  a 
Iiidldo/tr  ;ind  one  Mow  of  the  foryinu  machine  complete^  the  worl;. 

Dies  for  nhikinti  hay^ave  car  .^riili  irons  ;ire  shown   in    lit*.  2(1 


Fig.    21 — Dies    for    Making    Wedge    Bolts:    Norfolk    <S.    Western. 

The  lirst  stroke  Upsets  the  end  ami  tiu-  <econd  flattens  it  out 
and  jiunches  the  hole  part  w;iy  throntih  it  with  the  httlc  knoh  on 
the  end  of  the  die.  The  ends  are  henl  to  ^hape  at  the  same 
heat  rtn  a  portahle  ludhlozer  that  is  located  near  the  operator. 
When  both  ends  are  forme<l  the  jirab  iron  is  taken  to  a  punch 
:ind  the  hnrrs  are  removed  fpMn  the  liolcs  in  the  ends.     With  this 


k-^--H 


1^     ^^____H      f^____,:'.___+-_-.r:-— ^ 


Flg.    22 — Dies    for    Making    Grab    Iron    Ends:     Norfolk    &    Western. 

;irraniiemeni    we   are   ;d)le    to   make   a    clean   cut   hole,   which   is 
sometimes  hard  to  do  wlun  punching  iron  while  hot. 

\      ;       •     OXY-ACKTYI.KNF     \N  HI.I)1N(; 
C.  J.  1-ackler  (Am.  Car  &  l-'oundry  Co..  Jeffersonville.  Tnd.^  : — 

^/s  ill    round.      The  m:iterial  is  then  cm  with  a  s;iw  ;md  finished       We  have  the  Davis-l'ournonville  system  in  our  plant,  and  as  an 
on  a  foryiny  machine.  experiment  I  had  live  weld-  made  in  ■}s  in.  and  a  -^s  i"-  round 


Fig.     20 — Dies     for     Making     Baggage     Car     Grab     Irons:     Canadian 

Pacific. 

A  lir;idle.\   h;tmmer  is  used  for  drawinji  a  1:'4  in.  .\  '  _.  in.  rod  to 
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mild  steel  rods  18  in.  long.  These  were  bent  on  the  anvil  in  the 
shape  of  a  coil  spring.  I  was  not  a  bit  careful  as  to  how  hard 
I  hit  them,  as  I  wanted  to  break  them  if  I  could.  There  were  3 
fractures  in  the  ^  in.  piece,  and  one  in  the  V^  in.  piece  which  were 
due  to  the  carelessness  on  the  part  of  the  welder  and  not  on 
account  of  the  system.  Two  pieces  of  2  in.  x  2  in.  mild  steel 
were  welded  together,  and  after  being  brought  up  to  a  high  heat 
it  was  drawn  down  to  one-fourth  of  its  original  size.  A  slight 
fracture  was  found  on  one  corner.  I  then  tried  bending  it  back 
and  forth,  but  I  could  not  break  it.  I  am  convinced  that  a  weld 
can  be  made  on  2  in.  material,  but  it  is  necessary  that  a  good 
operator  should  do  the  work.  The  oxy-acetylene  welding  is  used 
in  our  shop  on  light  stock,  such  as  3,/16  in.  plates,  making  welds 
from  6  in.  to  8  ft.  in  length. 

SHOP    EFFICIENCY 

J.  T.  McSwceney  ( B.  &  O..  Baltimore,  Md.)  : — Every  foreman 
is  trying  to  have  harmony  with  discipline  among  the  men  in  his 
shop.  Xo  shop  can  attain  high  efficiency  unless  harmony  does 
exist.  You  should  have  as  much  light  in  the  shop  as  you  can. 
Keep  the  windows  clean  and  if  possil)le  have  the  walls  white- 
washed every  year.  Do  not  let  the  finished  material  lay  on  the 
floor.  Put  it  on  the  outside  in  a  pile.  Also  have  a  place  to  re- 
ceive the  material  to  be  repaired.  Do  not  bring  it  into  the  shop 
until  you  are  ready  to  repair  it.  In  this  way,  you  will  have  no 
accidents  on  account  of  not  having  room  for  the  men  to  work,  and 
will  be  able  to  do  more  work  to  the  man  than  if  they  are  hemmed 
in  by  a  lot  of  material.  It  is  up  to  the  foreman  to  be  the  leader 
in  the  organization  as  well  as  the  organizer.  The  best  results  are 
obtained  by  careful  analysis  of  the  special  conditions  and  re- 
quirements. See  that  a  broad  view  of  all  subjects  is  taken. 
Don't  issue  any  orders  unless  you  intend  to  live  up  to  them,  and 
dont'  issue  too  many.  Be  always  on  the  lookout  for  improve- 
ments that  will  reduce  the  cost  of  making  the  material.  One  of 
the  best  things  to  increase  the  shop  efficiency  is  to  have  the  ma- 
chinery kept  in  good  repair.  There  is  nothing  worse  to  look  at 
in  a  shop  and  nothing  that  lowers  the  efficiency  more,  than 
neglected  machines  or  tools,  or  steam  pipes  and  air  pipes  leaking. 

■■::''■:•- :'--:::.y.:J.:  OTHER    BUSINESS        .:.■-■/;;.;;■,  ^. 

During  the  convention  addresses  were  made  by  C.  W.  Cross, 
superintendent  of  apprentices  of  the  New  York  Central  Lines, 
Chicago,  and  T.  H.  Curtis,  formerly  superintendent  of  ma 
chinery  of  the  Louisville  &  Nashville,  and  now  on  the  Com- 
mittee of  Investigation  of  Smoke  Abatement  and  Electrificat- 
tion  of  Railway  Terminals  in  Chicago.  T.  ¥.  Keane  of  the 
Ramapo  Iron  Works  also  read  a  paper  on  Frogs  and  Cross- 
ing, and  many  members  spoke  on  the  benefits  derived  from  the 
association  during  its  20  years  of  existence.  The  convention 
was  in  sess'on  a  day  longer  than  expected,  on  account  of  the 
amount  of  business. 

The  following  t>fficers  were  elected  for  the  ensuing  year : 
J.  T.  McSweeney,  Baltimore  &  Ohio,  Baltimore,  Md.,  presi- 
dent; H.  E.  Gamble,  Pennsylvania  Railroad,  Altoona,  Pa.,  first 
vice-president ;  T.  F.  Buckley.  Delaware,  Lackawanna  &  W'est- 
ern,  Scranton,  Pa.,  second  vice-president,  and  A.  L.  Woodworth, 
Cincinnati.  Hamilton  &  Dayton.  Lima,  Ohio,  secretary  and  treas- 
urer. It  was  the  sense  of  the  association  that  the  convention  be 
held  on  the  .Atlantic  sea  coast  next  year,  either  at  Richmond,  Va., 
or  Philadelphia,  Pa. 


PNEUMATIC  HAMMER  FOR  SMITH  SHOP 


Jointed  Car.s  on  the  Boston  Elevated. — The  Boston  Elevated 
Railway  is  building  for  its  street  surface  lines  a  "jointed  coach"; 
that  is  to  say,  a  street  car  made  in  two  parts,  or  two  cars  fast- 
ened permanently  together,  with  a  covering  or  hood  at  the 
middle,  the  entrance  for  passengers  being  at  the  middle.  The 
car  will  have  the  capacity  of  an  ordinary  car  about  50  ft.  long, 
while  at  the  same  time  it  can  be  run  around  curves  at  street 
corners,  where  a  straight  50  ft.  car  could  not  conveniently  be  run. 


.  BY  SAM  LEWIS 

Foreman  Blacksmith,  Grand  Trunk  Pacific,  Rivera,  Manitoba 

The  pneumatic  hammer  shown  in  the  accompanying  illustration 
has  proved  very  efficient  in  a  blacksmith  shop  that  is  not  equipped 
with  modern  appliances.  It  may  be  made  from  scrap  material 
usually  found  about  locomotive  shops ;  the  yoke  was  made  from 
an  engine  drawbar,  the  cyhnder  from  an  old«xle,  and  the  base 
block  from  a  center  casting  taken  from  an  old  locomotive.  It 
was  designed  originally  to  make  brake  shoe  keys,  but  may  be  used 
for  various  other  purposes,  and  is  heavy  enough  to  weld  1^  in. 
round  iron.  The  stroke  of  the  hammer  is  6J/2  in.,  and  the  or- 
dinary shop  air  pressure  of  70  lbs.  per  sq.  in.  is  used.  The  valve 
arrangement  is  especially  ingenious,  being  made  to  produce  the 
heaviest  blow  possible.  The  end  of  the  valve  rod  is  forked  and 
slotted  as  shown,  the  idea  being  to  maintain  a  maximum  valve 
opening  as  long  as  possible.  The  hammer  is  operated  by  a 
treadle  which  is  connected  to  the  main  valve  and  the  force  of  the 


\^—/2—M 
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Air  Hammer  for  Light  Smith  Shop  Worlfc-' 


blow  can  be  easily  regulated  by  this  treadle.  Pipes  connect  to 
both  ends  of  the  cylinder.  The  piston  is  raised  by  the  air  pres- 
sure acting  on  the  small  annular  space  on  the  underside  of  the 
piston.  The  pressure  is  always  applied  to  this  end  of  the  pis- 
ton, while  the  main  valve  is  open,  but  the  resultant  lifting  force 
is  only  sufficient  to  raise  the  piston  and  does  not  materially  de- 
tract from  the  downward  force  of  the  hammer.  The  exhaust  is 
accomplished,  as  shown  in  the  illustration,  through  the  1  in.  hole 
in  the  piston  and  the  f^  in.  outlet.  The  bottom  of  the  yoke  is 
fastened  to  the  base  casting  by  four  y%  in.  bolts,  and  the  anvil 
block  is  held  to  the  yoke  by  a  wedge.  The  cost  of  making  this 
hammer  is  very  small,  and  with  it  from  600  to  700  brake  shoe 
keys  can  be  made  in  ten  hours.  Credit  should  also  be  given  to 
L.  Lozo,  locomotive  foreman  of  the  Grand  Trunk  Pacific  at 
Fitzhugh,  Alberta,  for  the  design  of  this  machine. 


German  Express  Trains. — The  fastest  train  in  Germany  is 
the  so  called  "D-Zug20,"  between  Berlin  and  Hamburg,  which 
maintains  an  average  speed  of  55.2  miles  an  hour. 


Engine  House  Equipment  and  Facilities 


Suggestions   as   to  Some   of  the  More  Important   Tools   and  Appli- 
ances,  and  of  the  Principles  Which  Should  Govern  Their  Selection. 

):  BY  ERNEST  CORDEAL,  "^ 

Bonus  Supervisor,  Atchison,  Topeka  &  Santa  Fe,  La  Junta,  Col. 


Under  the  head  of  engine  house  facilities  are  to  be  consid- 
ered the  tools,  machines  and  appliances  which  are,  or  may  be, 
employed  to  facilitate  the  handling  and  repairing  of  engines  in 
service.  Facilities  should  not,  as  is  often  the  case,  be  given 
an  exaggerated  value  in  their  effect  upon  the  total  efficiency 
of  operation.  Adequate  facilities  do  not  insure  efficient  opera- 
tion, and  lack  of  them  does  not  imply  inefficient  performance. 
The  best  of  tools  and  appliances  in  the  hands  of  a  poorly 
organized,  incompetently  directed  force  are  simply  an  added 
expense  in  the  form  of  excessive  overhead  charges.  Scarcitj- 
of  machines  or  tools,  or  the  antiquity  of  their  design,  will  be 
only  a  more  or  less  serious  handicap  to  an  engine  house  other- 
wise efficient.  Any  shop  may  be  over  equipped  as  easily  as 
under  equipped,  and  the  results  on  a  cost  basis  are  apt  to  be 
more  serious  in  the  former  than  in  the  latter  case.      \  -     -    ^  >V 

It  should  be  acknowledged,  then,  that  organization  is  the  prime 
factor  and  that  adequate  modern  equipment,  while  a  great  aid 
in  minimizing  costs  and  limiting  time  of  detentions,  is  only  an 
item  of  secondary  moment.  Only  after  the  force  has  been 
properly  organized  and  comprehensive  reports  and  records  have 
been  provided  to  furnish  accurate  data  as  to  performance  is  it 
possible  or  profitable  to  make  an  intelligent  study  as  to  require- 
ments. Any  attempt  to  provide  modern  tool  equipment  for  an  en- 
gine house  at  which  efficient  organization  is  lacking  would  in  all 
probability  result  in  over  equipment  and  increased  costs,  while 
the  same  result  may  obtain  should  the  modernizing  of  a  well 
organized  plant  be  undertaken  without  careful  figuring  as  to 
the  first  cost,  depreciation  and  utility  of  the  facilities  to  be 
introduced.      ■■%;'v  :■/'•:.• ';  ?'.,v'"':  '■  .'-  ■■^!'V.';:-,  •'■'■:'■:, ■:''''i\'-^----'-\\:y, ■:  ■%, 

There  is  a  tendency  on  the  part  of  engine  house  foremen 
and  master  mechanics  to  lay  undue  stress  on  the  matter  of 
facilities.  A  lack  of  equipment  is  probably  the  most  common 
excuse  advanced  to  explain  inefficient  operation  and  high  repair 
costs,  while  in  truth  this  feature  is  probably  the  least  prevalent 
cause  of  unsatisfactory  conditions.  It  is  not  the  intention  to 
convey  the  impression  that  up-to-date  equipment  is  an  undesir- 
able adjunct  to  the  engine  house,  but  it  is  absolutely  essential 
that  careful,  intelligent  study  should  precede  the  ordering  of 
expensive  machines  and  tools  to  insure  a  fair  return  on  the 
investment.  .As  a  concrete  example  of  insufficient  consideration 
of  the  needs  in  the  purchase  and  installation  of  expensive  ap- 
pliances might  be  cited  the  case  of  traveling  cranes  in  some 
comparatively  small  engine  house  where  the  service  obtained 
would  not  pay  the  interest  on  the  money  invested,  and  where 
by  the  exercise  of  competent  planning  and  supervision  the  work 
could  be  performed  at  a  slightly  increased  labor  cost  in  equal 
or  less  time  without  the  crane.  Before  recommending  the 
amount  and  quality  of  equipment  to  be  supplied  to  any  engine 
house  a  thorough  investigation  should  be  made  to  determine 
definitely  the  following  points:  ■'■^■-       '-''V-.y^^i  '   -v-  • 

(1)  Cost  of  the  appliance  and  depreciation  rate.  >■:;-.:_ 

(2)  Quantity  of  work  to  be  handled. 

(3)  Possibility    of   making   the    repairs   in    question    at   other 
l^X  ;■.■  If.'''  engine  houses,    '^'/.■■■■i:'^/'-:-/:^.]'.^^^^-'  J ;[^         "'':''-' \-  '-:] 

•j    (4)  Cost  of  operations  performed  by  the  appliance.     '''■'■/,{:'■,:'-■':•■ 

•     (5)  Cost  of  operations  without  the  appliance.  r  • .'     :    .;' 

:■:    (6)  Value  of  possible  time  saving.  ^■^  ^.     •■  :  p- :.V;= ; 

Under  the  first  head  should  come  a  consideration  of  all  the 

machines  on  the  market  designed  for  the  performance  of  the 


work  in  question.  This  investigation  should  cover  the  first 
cost,  durability,  capacity  and  adaptability  of  the  machine.  After 
definite  conclusions  have  been  reached  as  to  what  may  be  ex- 
pected of  the  various  types  of  machines  available,  the  second 
item,  that  of  quality  of  work  which  may  be  handled,  should  be 
introduced  and  a  careful  estimate  made  as  to  the  proportion  of 
time  which  it  will  be  profitably  possible  to  keep  the  machine  in 
use.  The  possibility  of  so  arranging  the  performance  of  certain 
classes  of  repairs  as  to  centralize  the  work  at  one  point  on  a 
division  should  be  carefully  considered.  For  example,  it  may 
be  found  that  a  drop  pit  at  one  terminal  will  be  able  to  handle 
all  of  the  driving  wheel  work  for  the  division  and  that  a  little 
foresight  will  enable  all  the  power  to  be  handled  in  such  a  way 
as  to  allow  for  the  necessary  detention  at  that  point  when 
repairs  of  this  nature  are  necessary.  It  would  then  be  ob- 
viously unnecessary  to  place  drop  pits  at  both  ends  of  the 
division,  and  the  one  which  was  installed  might  be  made  more 
eff.cient  by  allowing  for  its  construction  a  part  of  the  cost  of 
the  second  pit.  ; 

When  the  quantity  of  work  of  a  certain  class  which  will  be 
performed  is  known,  together  with  the  output  capacity  of  the 
various  available  machines,  it  is  a  matter  of  simple  calculation 
to  determine  which  appliance  will  effect  the  best  results.  The 
machine  which  guarantees  the  lowest  piece  cost  will  not  prove 
the  most  economic  unless  the  quantity  of  work  is  such  as  to 
permit  almost  continuous  operation,  and  it  is  therefore  neces- 
sary to  base  cost  figures  on  the  output  of  a  certain  period, 
preferably  a  year,  rather  than  on  the  direct  cost  of  labor  and 
machine  charge  per  piece.  In  computing  estimated  costs  the 
items  which  must  be  given  consideration  are :  labor,  power, 
depreciation  of  machine,  and  interest  on  money  invested.  Any 
appliance  which  fails  to  show  a  lower  piece  cost,  when  figured 
on  this  Ijasis,  than  that  obtained  with  the  old  facilities,  is  an 
item  of  extravagance  which  should  not  be  considered. 

.Another  item  which  should  not  be  overlooked  is  that  of  the 
possibility  of  reducing  the  time  of  detention ;  in  other  words. 
increasing  the  time  locomotives  are  in  actual  revenue  earning 
service.  A  saving  in  time  on  the  performance  of  a  particular 
item  of  repairs  does  not  necessarily  imply  that  an  equal  amount 
of  time  is  added  to  the  actual  time  in  service  of  the  locomotive ; 
in  fact,  on  the  contrary,  as  a  general  rule,  the  repairs  can,  under 
competent  supervision,  be  completed  in  less  time  than  that  al- 
lowed for  rest  to  the  engine  crews  and  for  washing  boilers  and 
otherwise  preparing  for  the  return  trip.  Any  time  saved  which 
can  not  be  utilized  by  the  engine  in  actual  service  is  valueless 
and  should  therefore  receive  no  consideration  in  estimates  cov- 
ering improved  facilities. 

A  number  of  specific  items  which  may  be  classed  as  engine 
house  facilities  will  be  taken  up  in  detail  to  illustrate  the  method 
which  should  be  employed  to  determine  their  economy  and 
some  suggestions  will  also  be  made  as  to  what  equipment  is 
necessary    under    various    conditions. 

■  r. :.,-.•  :V-.,:.  .     ;>-;.v-     :..   ..       CRANES.       '  .\- /''\^.^/ :'--\"    '  _ '  " 

The  employment  of  traveling  cranes  in  engine  houses  to  facili- 
tate the  handling  of  material  from  one  place  to  another,  or  in 
lifting  heavy  parts  to  place,  may  in  general  be  considered  as 
uneconomic,  except  as  applied  to  very  large  points.  Let  us 
assume   that   the   point   under   consideration   has   a   thirty   stall 
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house  handling  on  an  average  sixty  engines  a  day.  A  careful 
study  wHI  probably  determine  that  a  labor  gang  of  ten  men 
at  a  rate  of  $1.50  a  day  could  handle  all  of  the  material  and 
provide  help  for  handling  all  the  heavy  repair  parts.  Conceding 
that  the  crane,  if  installed,  would  take  the  place  of  these  ten 
laborers,  the  next  step  is  to  determine  whether  or  not  the  crane 
could  be  purchased,  the  necessary  supporting  structure  erected, 
and  the  power,  repairs  and  operators  furnished  at  a  less  yearly 
cost  than  that  of  the  original  labor  gang.  In  the  case  cited 
it  would  be  necessary  to  show  a  yearly  cost  of  $4,500,  allowing 
300  working  days  to  the  year.  Estimating  that  the  yearly  cost 
of  operation  for  the  crane,  including  wages  of  operators,  cost  of 
power  and  cost  of  repairs,  amounted  to  $1,500,  it  would  then  be 
necessarj'  to  determine  whether  the  crane  could  be  purchased 
and  installed  at  a  cost  which  would  provide  for  interest  and 
depreciation.  It  will  be  noted  that  the  difference  between  the 
cost  of  operation  of  the  crane  and  the  cost  of  labor  to  perform 
a  like  amount  of  work  leaves  a  yearly  sum  of  $3,000.  Making 
an  allowance  of  eight  per  cent,  for  interest  and  depreciation, 
it  will  be  seen  that  this  surplus  would  render  economical  the 
installation  of  a  crane  at  a  cost  of  less  than  $37,500. 

Crane  service  in  the  engine  house  can  not  be  considered  as  a 
time  saving  feature,  for,  although  it  is  true  that  parts  may  be 
transferred  from  one  place  to  another,  or  can  be  raised  to  posi- 
tion in  considerably  less  time,  the  actual  saving  on  any  one  job 
•will  be  more  than  swallowed  up  by  delays  on  other  work  due 
to  the  fact  that  the  crane  can  perform  but  one  operation  at  a 
time,  and  that  the  time  wasted  by  mechanics  in  waiting  for 
crane  service  will  be  much  greater  than  where  a  labor  gang  is 
provided.  A  labor  gang  has  the  advantage  of  being  susceptible 
of  division  into  ihe  number  of  units  composing  it,  for  the  simul- 
taneous performance  of  a  variety  of  small  jobs  and  concentra- 
tion into  one  force  in  case  of  need,  while  the  crane  can  only 
perform  one  operation  at  a  time  regardless  of  the  amount  of 
power  required.  An  additional  advantage  of  the  labor  gang 
over  the  crane  is  that  in  times  when  the  work  is  not  sufficient 
to  require  the  whole  gang,  or  the  entire  time  of  the  gang,  a 
part  of  the  members  or  a  part  of  the  time  may  be  utilized  on 
other  classes  of  work,  while  in  the  case  of  the  crane  standing 
idle,  or  only  working  at  a  part  of  its  capacity,  the  overhead 
charge  to  be  borne  by  foregoing  and  subsequent  operations 
would  be  accruing.  •.;■'■•..■;;"  ';'•  "'"i     ■'  >     .'.■'•..• 

.^■•i^y  '  ■■■•%;;..;„■-■"  DROP  PITS.  'V' .  ' .  ^i  ;..:.■'■■■■  r^  ■['''  1"  /   ■' 

One  of  several  methods  may  be  employed  for  removing  a  pair 
of  driving  wheels.  If  a  crane  of  sufficient  capacity  is  available 
the  simplest  method  is  to  merely  lift  the  engine  off  of  the  wheels. 
A  locomotive  hoist  accomplishes  the  same  result  in  a  consid- 
erably increased  time;  or  at  a  great  expense  of  time  and  labor 
the  engine  may  be  jacked  up  until  the  wheels  can  be  rolled  out. 
The  drop  pit,  however,  presents  advantages  for  engine  house 
use  over  any  of  the  methods  mentioned.  The  pit  when  properly 
erected  should  be  as  permanent  as  the  engine  house  itself,  and 
the  charges  for  repairs  will  be  negligible.  When  equipped  with 
a  proper  jack  for  lowering  and  raising  the  wheels  the  operation, 
when  only  one  pair  of  wheels  are  to  be  removed,  should  con- 
sume less  time  than  any  of  the  other  methods  with  the  possible 
exception  of  the  crane.  '  The  consideration  of  cranes  of  high 
capacity  for  engine  house  use  is  obviously  out  of  place  as  the 
higher  cost  and  small  range  of  utility  would  prohibit  their 
installation. 
,  '.The  hoist  or  drop  table  may  be  used  to  advantage  in  a  very 
large  engine  house  where  it  is  a  common  practice  to  remove 
two  or  more  pairs  of  drivers  and  where  the  volume  of  work 
of  this  nature  warrants  the  expenditure  of  the  comparatively 
large  amount  of  money  entailed  in  their  purchase  and  installa- 
tion. For  the  ordinary  engine  house,  however,  the  drop  pit 
, serves  all  purposes  to  the  best  advantage  and  insures  the  lowest 
unit  costs.  As  has  previously  been  mentioned,  it  is  not  neces- 
sary that  every  engine  hous«  be  equipped  with  a   drop  pit,  as 


with  proper  supervision  as  to  conditions,  it  is  perfectly  prac- 
tical to  so  handle  locomotives  that  work  requiring  the  dropping 
of  wheels  may  be  performed  at  one  main  point  for  each  divi- 
sion. W  hen  drop  pits  are  to  be  installed,  or  old  ones  remodeled, 
the  actual  work  should  be  preceded  by  a  careful  study  of  the 
amount  of  work  to  be  handled  to  determine  the  number  of 
engine  pits  which  it  will  be  necessary  to  use  for  this  class  of 
work.  The  dimensions  of  pits  should  be  made  to  provide  for 
all  of  the  variations  in  types  of  power  in  actual  service  or  in 
prospect,  so  as  to  avoid  frequent  remodeling  or  inconvenience 
in  performing  work  on  engines  with  exceptionally  high  drivers 
or  an  unusually  short  wheel  base.  Pits  should  be  constructed 
with  a  view  to  permanency,  reinforced  concrete  being  probably 
the  best  material  for  the  purpose.  The  provisions  for  draining 
should  be  given  special  attention  to  insure  a  clean,  dry  pit 
under  all  conditions. 

Xothing  is  as  destructive  to  drop  pit  jacks  as  being  allowed 
to  stand  in  a  pit  partially  filled  with  water,  nor  is  anything  so 
discouraging  and  distasteful  to  workmen  as  being  required  to 
work  in  a  slimy,  evil-smelling,  unsanitary  hole.  The  jack  car- 
riage should  be  made  as  wide  and  with  as  long  a  wheel  base 
as  possible  to  insure  the  greatest  protection  from  tipping  and 
also  to  facilitate  its  easy  movement  under  load.  The  jack  head 
should  be  constructed  to  give  ample  support  for  the  wheels  to 
avoid  any  danger  of  their  slipping  off  and  falling  into  the  pit. 
The  best  type  of  jack  for  drop  pit  use  is  a  subject  of  consider- 
able difference  of  opinion,  some  mechanics  holding  that  the 
hydraulic  type,  although  very  much  slower  and  requiring  more 
physical  effort  for  its  operation,  is  better  adapted  to  the  pur- 
pose on  account  of  the  steadiness  of  movement  which  minimizes 
the  liability  of  accident.  The  air  jack,  however,  while  con- 
siderably cheaper  as  to  first  cost  and  maintenance,  and  many 
times  faster  in  operation,  if  carefully  constructed  and  so  ar- 
ranged as  to  provide  for  raising  and  lowering  by  means  of  a 
valve  placed  so  as  not  to  require  the  operator  to  stand  in  the 
pit.  will  pro\e  a  far  more  satisfactory  machine  for  the  purpose. 

The  question  is  often  asked,  when  drop  pit  improvements  are 
suggested,  as  to  how  much  can  be  economically  expended  on  this 
facility,  presupposing  that  redesign  will  effect  a  certain  saving 
in  time  and  labor  per  pair  of  wheels  dropped.  Let  us  suppose 
that  with  the  old  equipment  a  mechanic  and  helper,  with  rates 
per  hour  of  forty  and  twenty  cents  respectively,  are  able  to 
remove  and  replace  a  pair  of  wheels,  considering  only  such 
time  as  influenced  by  the  pit  facilities,  in  four  hours,  which 
represents  a  labor  cost  of  $2.40.  Assuming,  then,  that  improve- 
ments can  be  made  which  would  reduce  the  time  of  removing 
and  replacing  the  wheels  to  two  hours  at  a  labor  cost  of  $1  20, 
it  is  still  necessary  to  determine  the  average  number  of  wheels 
which  it  will  be  necessary  to  drop.  Let  us  say  that  from  past 
records  it  is  found  that  an  average  of  one  pair  of  wheels  are 
handled  each  day.  By  reducing  the  labor  cost  by  $1.20  per  pair 
this  amount  of  work  would  provide  a  fund  of  $438  per  year 
to  pay  the  interest  and  depreciation  on  the  new  equipment.  As- 
suming the  rates  of  the  two  combined  at  8  per  cent.,  it  will  be 
seen  that  an  expenditure  under  $5,475  would  be  justified  in  mak- 
ing improvements  which  would  insure  the  decrease  in  time.  The 
feature  of  time  detention  should  also  be  considered  when  drop 
pit  improvements  are  contemplated,  as  with  effective  equip- 
ment work  on  driving  wheels  and  boxes  may  be  done  within  the 
time  ordinarily  allowed  for  handling  and  rest  of  crews,  and  it 
becomes  unnecessary  to  hold  engines  out  of  service,  as  is  often 
necessary   on  account  of  inadequacy  of  facilities. 

Before  leaving  the  subject  of  drop  pits  it  might  be  well  to 
say  a  word  as  to  the  provision  of  small  pits  for  the  purpose  of 
handling  engine  truck  wheels.  The  common  practice  of  jack- 
ing up  the  engine,  removing  and  replacing  the  pilot,  and  tear- 
ing apart  the  truck  frame  to  renew  a  pair  of  engine  truck  wheels, 
or  their  boxes,  is  by  no  means  an  efficient  operation,  and  a 
comparatively   small   amount   of  this   work   would  warrant   the 
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consideration    of   one    or   more    small    pits    for   handling   these 
wheels.       -^.r.^  ■;-■■;■    ••■;•■■_:•.,;.-  :  ■-■...;■=.!;  ,;5:;-,  •■   v.  ■,;.;■ -•.:•■•;.  .-i- 

JACKS. 

It  is  doubtful  whether  there  is  any  one  item  under  the  general 
head  of  facilities  which  deserves  more  close  attention  than  that 
of  jacks  for  raising  engines.  Poor  jacks,  or  jacks  of  insuffi- 
cient power,  are  the  cause  of  much  wasted  time.  Another  large 
item  of  time  waste  is  often  engendered  by  the  careless  method 
of  handhng  which  leads  to  the  impression  that  the  supply  is  in- 
sufficient when  in  reality  the  number  of  jacks  is  ample  for  all 
needs,  provided  they  can  be  found  and  are  in  proper  condition 
for  use  when  desired.  Every  engine  house  should  be  equipped 
with  jacks  of  sufficient  capacity  to  raise  without  difficulty  the 
heaviest  class  of  engine  on  the  division,  the  number  of  such 
jacks  required  at  any  point  being  easily  determined  from  a 
study  of  the  class  and  quantity  of  repairs  to  be  handled.  Hesi- 
tancy is  often  exhibited  by  engine  house  foremen  and  master 
mechanics  in  the  ordering  of  new  jacks  for  the  reason  that  the 
best  articles  in  this  line  are  very  expensive;  however,  the  initial 
cost  of  good  jacks  will  be  insignificant  when  compared  with 
the  saving  in  cost  of  operations  which  they  are  able  to  effect. 

Cases  have  often  come  under  observation  in  which  two  or 
more  men  have  spent  from  three  to  five  hours  in  trying  to 
raise  an  engine  with  poor  jacks  or  jacks  of  insufficient  capacity, 
when  the  operation  might  have  been  performed  in  one-half  hour 
or  less  with  the  proper  facilities.  An  item  of  equal  or  perhaps 
greater  moment  than  the  supplying  of  jacks  of  proper  number 
and  capacity  is  the  care  of  such  equipment  when  furnished. 
These  machines  are  in  need  of  almost  constant  attention  in 
order  that  they  may  be  kept  in  the  best  of  condition.  A  certain 
man,  fully  conversant  with  the  work,  should  be  assigned  the 
duty  of  making  the  necessary  repairs,  and  he  should  be  held 
responsible  for  their  condition.  A  platform  centrally  located 
should  be  provided  on  which  all  jacks  should  be  kept  when  hot 
in  use,  and  definite  instructions  should  be  issued  insuring  their 
return  to  this  place  as  soon  as  operations  requiring  their  use 
are  completed.  It  is  safe  to  say  that  six  or  eight  good  jacks, 
which  should  be  a  sufficient  number  to  handle  the  work  at  any 
engine  house  of  average  size  handling,  say,  fifty  to  sixty  engines 
a  day,  would  pay  for  themselves  and  their  care  manj-  times 
over  during  a  year  by  the  amount  of  time  saved  on  the  various 
operations.        ,;..;  ..•..•-..;. 

M.ACHIXE    EQUIPMENT. 

The  engine  house  requirements  as  to  machine  equipment  will 
vary  greatly  with  the  class  of  work  to  be  handled  and  the 
proximity  to  the  shops.  The  engine  house  which  is  located  at  a 
point  where  no  back  shop  is  in  operation  must  be  provided  with 
a  sufficient  number  and  variety  of  machines  to  take  care  of  all  the 
machining  operations  which  will  ordinarily  arise.  As  a  rule,  such 
engine  houses  are  of  minor  importance ;  that  is,  they  are  located 
at  intermediate  points  between  division  terminals  where  shops 
are  provided,  and  the  work  they  are  required  to  perform  is 
therefore  only  the  lightest  of  running  repairs.  It  is  not  economic 
to  provide  such  engine  houses  with  expensive  up-to-date  ma- 
chines, as  their  use  would  be  intermittent  and  a  large  part  of 
the  time  they  would  stand  idle.  A  few  old  machines,  which 
have  served  their  term  of  usefulness  in  a  shop,  when  carefully 
repaired,  will  serve  all  purposes,  and  will  allow  for  a  minimum 
cost  of  performing  operations,  as  the  hourly  machine  charge 
will  be  very  low,  although  the  labor  charge  will,  of  course,  be 
slightly  higher  than  with  a  new  machine. 

A  small  engine  lathe,  shaper,  drill  press  and  single  head  bolt 
cutter,  with  possibly  a  small  planer,  will  generally  furnish  the 
necessary  equipment  for  such  points.  The  original  cost  of  this 
equipment  when  supplied  from  the  discard  of  large  shops  will 
be  very  small  indeed,  and  if  the  machines  are  put  in  good 
repair  before  installation  and  are  kept  in  good  condition  by 
periodical  overhauling,  they  will  handle  the  ordinary  run  of 
work  at  a  minimum  cost.. 


The  engine  house  which  is  located  at  a  shop  point  is  the  one  •- 
which    desires    the    most    careful    investigation    as    to    machine 
equipment.     It  is  too  often   the  case  that  an  engine  house  so 
located  as  to  be   within  a   few  hundred  feet  of  a  back  shop  is 
provided  with  no  machines   whatever,  making  it  necessary   for  "..' 
every  job,   no  matter  how   small,  to  be  taken  to  the  machine 
shop.     This   system   presents   many   disadvantages,   both   to   the 
engine  house  and  to  the  shop  management.     The  machine  shop 
foreman  has  constant  occasion  for  complaint  in  that  his  regular  .- 
shop  work  is  delayed  and  his  plans  interferred  with  on  account  ': 
of  the  necessity  of  giving  engine  house  work  preference,  which  f. 
often  entails  the  removal  of  a  piece  of  work  from  a  machine  iri    '.; 
order  to  substitute  a  rush  job.     The  machine  operator  loses  a   ,•' 
very  considerable  amount  of  time  in  making  trips  to  the  engine  ."v 
house    to   obtain    measurements.      The    engine    house    mechanic     •' 
wastes  a  far  greater  amount  of  time  in  taking  his  work  to  the    C; 
machine  shop  and  waiting  for  it,  or  running  back  and  forth  at     ' 
frequent  intervals.     The  simple  operation  of  fitting  a  bolt  will  y-. 
require   the   machine   operator  to  make  two   or   more  trips  to 
the  engine  house,  consuming  more  time  in  making  the  trips  than  ; .." 
in  turning  the  bolt.    The  drilling  of  a  hole  in  a  clamp  or  bracket,      .; 
which  requires  but  a  few  seconds,  will  entail  a  trip  consuming 
several  minutes.  :,^       v^, •;*:  v  .  ;    '-^1' ^•'■— "'*'■.,■.■;  :^;; 

A    little    study    will    show    conclusiveTy    that    a    few    simple   •'. 
machines  centrally  placed  in  the  engine  house,  manned  by  one 
or  more  all-around  operators,   will  effect  a  saving  in   time  of   a 
repair  men,  will  relieve  the  machine  foreman  of  much  aggrava- 
tion, and  will   provide   a   means  of  rendering  the   engine  house 
more   or   less   independent   of   the   shop,   which    is   at   all   times 
desirable.      Such    equipment    should   only   provide   for   the   per- 
formance of  those  operations  which  are  of  frequent  occurrence, 
and  should  not  be  expected  to  take  care  of  work  requiring  heav^ 
machining,    as   this   can   be   accomplished   by   the   regular   shop 
machines   at   less   cost.     A   small   engine   lathe   for   fitting  bolts 
and    pins,    turning    piston    and    valve    stem    packing    and    other 
miscellaneous   small    parts ;    a    small    drill   press   and   bolt   cutter 
to    handle    the    innumerable    operations    of   this    nature;    and    a 
small    planer   or   good    sized    shaper   for   reducing    rod   brasses 
or  eccentrics,  planing  keys,  liners,  shoes  and  wedges,  crosshead 
gibs  and  other  small  parts  would,  as  a  rule,  be  a  sufficient  equip-  .'.' 
ment  for  the  ordinary  engine  house,  although  it  will  occasionally 
prove   expedient   to  install   a   small   high   speed  boring   mill   for 
boring  rod  brasses,  eccentric  straps,  rocker  boxes,  etc.     When 
considering  the  machine   equipment   of  engine   houses   it   should 
be   borne   in   mind   that   the   actual   time   consumed,   or   the   cost    . 
of  the  various  items,  will  not  be  as  low  as  for  the  same  opera-      ■. 
tions    performed    in    the    machine    shop,    the    great    advantage     - 
gained  being  in  the  time  saved  by  eliminating  the  trips  between 
shops.-    1...     ..  /._  ..,v^....  .;         .  - 

".'-'■/''  TOOL    ROOMS,      •  ^^^■'      '  '^'^'     •■■*r"'     'V 

The  tool  room  is  as  necessary  an  adjunct  to  the  engine  house  ■  "^ 
as  it  is  to  the  shop,  and  should  be  as  fully  equipped  and  effi- 
ciently handled.  The  best  of  tools  are  of  doubtful  advantage 
unless  properly  cared  for  and  easily  available.  The  engine 
house  tool  room  should  contain  a  supply  of  all  of  the  regular 
and  specif  tools  needed  for  the  performance  of  the  various 
operations  included  in  running  repairs,  and  should  be  in  charge 
of  a  man,  or  men,  who  are  competent  to  make  the  repairs  neces-  ' 
sary  to  keep  them  in  the  best  of  condition. 

There  are  certain  tools,  of  course,  which  it  is  necessary  for  o 
each  mechanic  to  have  with  him  at  all  times,  such  as  a  hammerj 
chisels  and  monkey  wrenches,  and  these  tools  should  be  kept 
by  the  workmen.  Then  there  are  the  regular  tools  such  as 
sledges,  bars,  wrenches  for  various  parts,  small  jacks,  motors, 
air  hammers,  etc..  which  are  in  demand  at  all  times,  but  not 
sufficiently  so  to  require  their  being  furnished  to  each  individual 
workman.  These  tools  should  be  kept  in  the  tool  room  where 
they  may  be  obtained  with  as  little  trouble  and  loss  of  time 
as  though  they  were  kept  in   the  cupboards  of  the  workmen. 


458 


■  i  ,■ 


as  is  often  the  practice.  Keeping  these  tools  in  a  tool  room 
provides  for  their  proper  care  and  prevents  their  loss  or  de- 
struction, as  it  also  insures  the  minimum  necessary  number  of 
each  article. 

It  has  been  observed  that  in  the  average  engine  house  a 
large  part,  even  to  a  majority,  of  the  time  of  the  mechanics 
is  consumed,  not  in  the  actual  work,  but  in  getting  together 
the  necessary  tools  and  materials  for  its  performance.  In  many 
cases  each  mechanic  is  provided  with  a  helper  regardless  of 
the  class  of  work  to  which  he  is  assigned,  the  reason  being 
given  that  the  low  rate  man  may  save  the  time  of  the  mechanic 
by  making  the  necessary  trips  to  the  tool  room,  store  house  or 
shop.  A  much  more  economical  plan  would  be  to  employ  tool 
runners  who,  under  the  direction  of  the  repair  foreman,  would 
do  the  necessary  running  about  for  an  entire  gang  of  men. 

BOILER    W.\SHING. 

Perhaps  the  most  important  of  comparatively  recent  inven- 
tions for  facilitating  the  handling  of  engines  is  the  hot  water 
boiler  washing  system.  The  advantages  of  this  system  have 
been  so  widely  advertised  and  its  adoption  has  been  so  universal 
that  extended  comment  would  seem  unnecessary.  Under  the  old 
cold  water  system  the  operation  of  washing  a  boiler  was  one 
which  could  not  be  rushed  for  fear  of  damage  to  the  firebox 
and  boiler;  engines  were  frequently  held  from  their  regular  runs 
or  let  go  out  dirty.  With  a  properly  constructed  hot  water 
system,  cooling  down  is  unnecessary,  the  actual  draining,  wash- 
ing and  filling  processes  consume  but  a  few  moments,  and  there 
is  no  danger  of  damage  to  the  sheets.  The  system  has  the 
triple  advantage  of  saving  time  and  therefore  reducing  the  cost 
of  the  operation  of  washing,  insures  the  minimum  time  out  of 
service  for  the  locomotive,  prolongs  the  life  of  sheets,  staybolts 
and  flues,  and  thereby  reduces  the  cost  of  boiler  repairs  and  the 
frequency  of  boiler  troubles,     .^r^r^i.'  '■:^,::-.  .:■..•■',.■{:,■.    -i.':-:- '^■':-    .: 

\..  ..-■■:■'' /^'■}'-<'.~''^'-'-^y-v.  SIGNALS.      ;'/    '''.-^■■'^i-'- ■'■''■:    '■'■"■  y '-'J''' 

In  very  few  engine  houses  has  the  importance  of  a  signaling 
system  been  recognized.  The  engine  house  foreman,  one  of  the 
busiest  of  men,  spends  a  large  part  of  his  time  hunting  for  his 
various  under-foremen.  If  you  have  ever  tried  to  find  a  particular 
man  in  a  busy  engine  house  you  will  realize  just  what  a  proposi- 
tion this  is.  Some  one  is  constantly  wanted,  the  hostler  to 
move  an  engine,  the  inspector,  the  boiler  foreman,  anyone  of 
the  various  gang  bosses,  and  the  common  method  is  to  inquire 
and  hunt  until  they  are  located.  A  simple  and  inexpensive 
method  of  alleviating  this  condition,  thereby  saving  much  valu- 
able time  and  many  miles  of  walking,  is  to  install  a  small  air 
whistle  in  the  foreman's  office.  A  code  of  signals  can  be  ar- 
ranged so  to  attract  the  attention  of  the  person  required. 

The  system  of  signaling  may  be  carried  still  further  by  pro- 
viding a  line  of  electric  push  buttons  connecting  each  stall  of 
the  engine  house  with  the  tool  room  or  foreman's  office.  This 
system,  together  with  the  employment  of  tool  and  material 
runners,  will  save  a  great  deal  of  the  time  of  high  rate  mechanics, 
as  when  they  are  in  need  of  a  tool  from  the  tool  room  or 
material  from  the  store  house  or  the  assistance  of  the  labor 
gang,  they  may  make  their  wants  known  without  leaving  their 
work.      :'.■-■  \:;:  ■...  V:'  ^■ 

The  suggestions  wbich  have  been  made  do  not  in  any  degree 
cover  the  ground  embraced  under  the  head  of  engine  house  facili- 
ties, nor  has  there  been  any  attempt  to  point  out  just  what  the 
best  equipment  would  be  for  any  particular  engine  house.  The 
whole  object  has  been  merely  to  place  the  subject  in  such  form 
as  to  emphasize  to  engine  house  foremen  and  master  mechanics 
the  importance  of  making  a  thorough  study  of  conditions  to 
determine  what  can  and  should  be  done  to  assist  in  the  handling 
of  engines,  and  to  assist  them,  if  possible,  :n  figuring  the  savings 
which  may  be  expected  from  improved  facilities  so  that  these 
things  may  be  placed  before  the  officers  who  make  the  appro- 
priations in  such  light  as  to  insure  their  approval. 
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A  high  pressure  water  glass  arranged  so  that  both  members 
of  the  locomotive  crew  can  see  the  water  level  from  any  point 
in  the  cab  without  the  use  of  mirrors,  has  been  applied  to  the 
Pacific  type  locomotives  recently  built  for  the  San  Pedro,  Los 
Angeles  &  Salt  Lake.  This  water  glass  was  designed  and  is 
being  manufactured  at  the  Los  Angeles  shops  of  the  Southern 
Pacific.     It  has  a  number  of  advantages  in  addition  to  its  range 
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Goodwin    Duplex   Water    Glass. 

of  visibility.  Plain  glass,  %  in.  in  thickness,  is  secured  in  place 
in  the  same  manner  that  the  reflex  glass  usually  is.  The  con- 
nection to  the  boiler  fittings  is  made  with  ground  joints,  each 
end  of  the  frame  holding  the  glass  being  secured  by  two 
studs,  eliminating  the  necessity  of  using  any  gaskets  or  nipples. 
A  special  ball  washer  is  provided  for  the  joint  which  can  be 
easily  ground  in  place.  The  material  throughout,  except  the  small 
studs,  is  of  brass. 


Around  the  World  in  Thirty-nine  D.xys. — E.  J.  Scott  and 
J.  A.  Allen,  of  Phoenix,  Ariz.,  claim  they  have  encircled  the 
globe  in  39  days,  which  is  about  19  hours  less  than  the  time 
made  by  the  Paris  reporter  last  year. 
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MIKADOS  FOR    THE   LACKAWANNA 


Some  of  the  pusher  locomotives  on  the  Buffalo  &  Sus- 
quehanna operate  over  a  switch-back  in  which  there  are  five 
leads.  The  conditions  at  this  point  are  such  that  the  engines 
normally  make  about  seven  hundred  engine  miles  to  one  hun- 
dred train  miles.  This  service  causes  excessive  flange  and 
rail  wear,  the  former  being  particularlj'  noticeable  on  the  pusher 
engine,  and  especially  on  the  tender  wheels.  John  W.  Clark, 
ihe  roadmaster.  suggested  experimenting  with  water  lubrication 
_  .  and  the  arrangement  shown  in  the  accompanying  illustration  was 
applied.     It  consists  simply  of  a  ^'^-in.  pipe  tapped  into  the  rear 


Water  Lubrication  for  Tender  Wheel   Tires  When   Operating   Over 

Sharp  Curves. 

of  the  tender  tank  and  carried  down  to  a  point  about  8  in. 
above  the  rail  near  the  tire  of  the  rear  tender  wheels.  Valves 
permit  adjustment  to  allow  the  proper  amount  of  water  to 
play  on  the  flanges  and  tire  of  the  wheel.  The  improvement  in 
both  flange  and  rail  wear,  as  well  as  the  reduction  in  the  tend- 
ency of  derailment  was  immediately  noticeable  and  the  scheme 
is  considered  a  success.  "•  <••.;  :  ;  .     '    ;    ^ 

It  has  been  found  impossible  to  use  it  during  the  winter 
months,  but  at  that  time  there  is  sufficient  snow  and  rain  on 
the  rail  to  reduce  the  friction.  It  is  used  when  the  locomotives 
are  backing  up.  as  well  as  going  ahead,  and  has  caused  no 
trouble    from    slipping   of   the    drivers.      When   going   ahead    it 


In  addition  to  the  seven  large  hard  coal-burning  Pacific  type  • 
locomotives,  illustrated  on  page  391  of  the  August  issue  of  this    • 
journal,  the  Delaware,  Lackawanna  &  Western  is  also   putting^ -. 
in  service  15  locomotives  of  the  2-8-2  type,  built  by  the  American    v 
Locomotive  Company.     These  are  to  be  used  in  both   fast  and  ; 
slow  freight  service  between  Buffalo  and  Elmira,  X.  Y.,  the  ob- 
ject being  to  operate  larger  train  units.    At  the  present  time  con- 
solidation   locomotives   having  26-in.    x   30-in.    cylinders   and   a   :• 
maximum    tractive    effort    of    24,400    lbs.     are    used    in    slow 
freight   service    in   this    district,   and    locomotives   of  the  2-6-0 
type  with  a  maximum  tractive  effort  of  29,480  lbs.  are  generally 
employed  for  fast  freight  trains.     The  new  Mikados  have  28-in.  •;. 
x  30-in.  cylinders,  63-in.  wheels,  and  a  tractive  effort  of  57,000 
lbs.     They  are  fitted  with  very  large  high  degree  superheaters. 

Compared  with  other  locomotives  of  the  same  type  that  have 
been  recently  illustrated  in  these  columns,  the  new  Lackawanna 
engines  stand  among  the  leaders  in  weight  and  capacity.     While 
they  are  exceeded  slightly  in  total  weight  by  at  least  three  other 
recent    designs,    and   in    tractive    effort   by    four    other    designs,  ,'■:■ 
there  is   but  one  other  group  of   Mikado  engines   that  exceeds      . 
them  in  evaporative  heating  surface,  and  since  they  were  not  fit-    f: 
ted   with   superheaters   the   Lackawanna   locomotives   in   regard 
to  boiler  power,  judged  from  a  basis  of  equivalent  heating  sur-    '■ 
face,  are  the  most  powerful  of  their  type.     The  boiler  is  of  the    '- 
straight  top  type  and  measures  88  in.   outside   diameter  at  the 
first  ring  and  89^  in.  at  the  largest  diameter.     The  accompany- 
ing table  will  permit  a  comparison  with  three  other  boilers  of  ".  v 
Mikado   type    locomotives.      The   most    striking    feature    evident 
from   this   comparison   is   the   size   of  the   superheater   that   has  '■_.].., 

General    Dimensions    of    Boilers    for    Recently    Rcilt    Mikado     . 

;,.    ,■,;..  ••:.,-•.  ;  ;.  '   .  .     -  Locomotives. 

Rbad    ......;?/........;.. D.,L.&W.  C.  &  O.  Erie.  C^R.I.&P.':, 

Type  of  boiler   Str.  W.  T.  Str.  Str.       - . 

Outside  diameter  at  first  ring,  in..  88  SiH  84  86          "•' 

Outside  diameter  at  throat  slieet,  in.  S9H  96  87^  8954    ;"  ' 

Number  and  diameter  of  tubes,  in.  304—2  238— 2'^  232— 2'A  238— 2^:; 

Number  and  diameter  of  flues,  in.  43 — 5^  40 — Syi  36 — 5'/i  36 — 5^4  ' 

Length  of  tubes,   ft 21  19  21  21 

Steam   pressure,   lbs 180  170  170  180 

Heating  surface,  firebox,  sq.  ft...  261.3  311.2  219  260         ,- 

Heating   surface,   tubes,    sq.    ft 4,592.8  3,740  3,936  4.004 

Heating  surface,   total,   sq.    ft 4,854.1  4,051.2  4,155  4,264        ->  : 

Heating  surf.,    superheater,   sq.ft.  1,065  845  843  848 

Heating  surface,  equivalent,  sq.  ft.  6,451.6  5,318.7  5.420  5,536         T. 

Grate  area,  sq.  ft 63.1  66.7  70  63       •  .• 

Evap.   H.   S.    -h   superheater  H.   S.  4.56  4.79  4.93  5.03 

Evap.  H.  S.  -H  grate  area 76.9  60.7  59.4  61.5 

been  applied.    Although  2  in.  tubes  have  been  used,  which  give    ." 
the  very  large  evaporative  heating  surface,  still  the  superheater 


Mil<ado  Locomotive  Designed  to  Haul   Heavier  Freight   Trains  Between  Buffalo  and  Elmira  on  the  Lackawanna. 


washes  the  sand  from  the  rails  and  reduces  the  resistance  of 
the  train. 


Electric  Line  in  Austr,\li.\. — The  electrification  of  the  su- 
burban lines  of  Melbourne,  Victoria,  will  include  300  miles  of 
single  track. 


is  even  relatively  larger  and  has  one  square  foot  of  heating 
surface  to  every  4.56  sq.  ft.  of  evaporative  heating  surface.  This 
is  about  5  per  cent,  less  than  the  same  ratio  on  the  Chesapeake 
&  Ohio,  7^2  per  cent,  less  than  on  the  Erie,  and  9.4  per  cent. ; 
less  than  on  the  Rock  Island.  The  superheater  is  composed  of 
43  elements  arranged  in  four  rows  of  niiie  each  and  one  top 
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as  is  <itiiii  llu'  i>r;n.-tior.  KiiiMii^  tlKso  timls  in  a  tnnl  rex  mi 
I>r(>\i(k■^  fur  tluir  pruprr  i-ari'  ami  ])rf\iiit";  tlu-ir  l^ss  nr  de- 
struction, as  it  alsii  insures  the  niininnnn  necessary  nunilier  <<i 
each  article. 

It  has  heen  nliserxed  that  in  the  a\era!L;e  eni^ine  Imuse  a 
larye  part,  ewn  m  a  niajurit},  of  the  time  <>i  tlie  nuch.iiiics 
is  consmnetl.  imt  in  the  actual  work.  Imt  in  iiettin.n  together 
tlic  necessary  tools  and  materials  for  its  ])erforniance.  In  many 
cases  v:ii"h  mechanic  is  provuled  with  a  helper  re};ardless  of 
the  class  of  wiirk  to  which  he  is  assigned,  the  reason  lieing 
given  that  the  low  rate  man  may  save  the  time  of  the  mechanic 
liy  makinu  the  necessary  trips  to  the  to..l  room,  store  house  or 
•shot).  A  nnicli  more  economical  i)lan  would  he  to  employ  tool 
runners  who.  under  the  ilirection  of  the  rejiair  fureman.  would 
do  tile  necessary   running   ahout    for  an   entire  g.ing  >'f  men. 

lloll.KK     U  ASH  l\(;. 

TVrhaps  the  mo>t  imi»ortani  of  comparatixely  recent  inven- 
tions for  facilitating  the  handling  of  engines  is  the  hi  ■!  w.iter 
Boiler  washing;  system.  The  advantages  of  this  s>  stem  li.i\e 
luen  So  widely  advertised  ami  its  adoption  has  heen  >o  unixersal 
that  I  xteiided  coinnutit  would  setin  umiecess.irv.  I  n<ler  the  old 
Cold  water  system  the  oper.tlioti  of  washing  ;i  ImiKr  was  one 
which  could  not  he  rushed  for  fear  of  damage  to  the  lirehox 
and  lioiliT:  engines  were  fri(|neml\  held  from  tlu-ir  regul.ar  runs 
or  let  go  out  dirty.  With  :i  i(roperl\  constructed  hot  w.iter 
system,  cooling  down  is  umiecessarv.  the  actu.d  draining,  unsh- 
ing  and  tilling  processts  consume  hut  ,i  few  moiiuiits.  and  ihcro 
is  no  danger  of  damage  to  the  slu'il>.  The  system  has  the 
triple  advantage  of  s.'iving  time  and  tlunfore  reducing  the  cost 
of  the  operation  of  washing,  insures  the  mininuun  time  out  of 
Service  for  the  locomotive,  prolongs  the  life  of  sheet<,  st.iyholts 
and  tlue<.  .md  tlierehy  reduco  the  cost  of  Imiler  rei)air>  ,ind  the 
fretpU'ucy    of   lioilcr    irouMes. 

"  ■  '-' ^'  "  ■■'  ■   V  "    ■'      "■■'v'-  ■.,:'"-'■.:.■'  SICN.VI.S.  .  '  ■     ;  ^.  .  .' 

In  \er>  few  eiigiiU'  houses  has  the  impiprtance  >•{  ;i  signaling 
systcTii  heen  recognixid.  I  he  engine  house  foreman,  one  of  the 
hiisiest  of  men.  spends  a  l.irge  part  of  his  time  hunting  i"r  his 
•yariittTs  under-fonmin.  If  >ou  have  ever  tried  to  imd  ,i  p.iniculir 
m;ui  in  .i  husy  engine  house  yon  will  realize  just  what  a  proposi- 
tion thi>  is.  ."Some  one  is  constantlv  w.anted.  the  hi'stler  to 
move  an  itigine.  the  inspi-ctor.  the  hoilir  foreman,  anvcnt-  of 
the  various  g.ing  Ik'SScs.  and  the  ciimnon  method  i-  to  iiKiuire 
and  hunt  until  iluy  art'  located.  .\  simjili'  and  iue.xpensive 
nuthod  <>i  alleviating  this  condition,  therihy  >aving  much  valu- 
alilc  time  ;iml  m.iny  miles  of  walking,  is  to  install  ;i  small  .air 
whistle  in  the  foreman's  ot'lice.  .\  c 'de  of  signals  can  he  ar- 
ranged  so   to  attr.ict   the  attention   of  the   iKrsou    niinind. 

The  ~\stem  ■  ^i  si.gnaling  ma\  Iji'  carried  still  further  hv  pro- 
viding a  line  of  electric  \'U-]i  liutinus  cotnucting  each  stall  "f 
the  engine  hoU'<e  with  the  toi.l  roi  .m  or  foreman'-  ol"tu-i-.  This 
system,  tooi-tlur  with  the  emplovnunt  of  to,,]  and  materi.al 
rutnur<.  will  s.ive  a  gre.it  ileal  of  the  time  of  hi'..:ii  rate  mechanics. 
.  .-js  when  tlifv  are  in  nceil  ol  a  tool  frum  the  t' 'ol  ro.  .m  (.r 
.hiaterial  from  the  -tore  h-  u>e  > 'r  the  a-si-t;nice  "f  the  lahor 
gang,   they   may   make   their   wants   km.wu    without    leaving   their 

The  sug^gestions  which  liave  heen  ma<le  do  not  in  any  ilegree 
Cover  the  groimd  emhraced  under  the  head  oi  engine  housi.'  t.icili- 
tH??.  iviT  has  there  heen  aii.v  ;iliem]it  to  p.iim  "Ut  ju>t  wh.at  the 
l)est  ei|itipmem  would  he  i><r  aiiv  p.articular  engine  liou-e.  The 
whole  ohject  has  heen  merely  to  ])lace  the  sulijeci  in  such  form 
as  to  emphasize  to- entiine  hou<e  fi'renien  and  master  mechanics 
the  impiirtanci-  of  ni;ikim;  ;i  thoroULih  >tu<l>  "f  c^nditii'iis  to 
<letermine  wh:it  can  and  should  he  done  to  assist  in  the  handling 
of  engines,  and  t"  assist  them,  if  possihle.  in  liguring  the  savings 
which  may  he  expected  from  improved  tacilities  >,  >  that  these 
things  may  he  jil.-iced  hefore  the  i>n"icers  who  make  the  appm- 
priatiors  in  si;ch  light  as  to  injure  their  a]iproval. 


GOODWIN  DUPLEX  WATER  GLASS 


A  high  pressure  water  glass  arrange<I  so  that  hoth  members 
of  the  locomotive  crew  can  see  the  water  level  from  any  point 
in  the  cab  without  the  use  of  mirrors,  has  heen  applied  to  the 
I'acillc  type  locomotives  recently  huilt  for  the  San  Pedro,  Los 
.\ngeles  &  Salt  Lake.  This  water  glass  was  designed  and  is 
being  m;umfactnred  at  the  Los  .\ngeles  shops  of  the  Southern 
I'acitic.     It  has  a  number  of  advantages  in  addition  to  its  range 
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Goodwin    Duplex    Water    Gtciss.     - 

of  visibility.  I'lain  glas>,  "s  in.  in  ihickiiess,  is  secured  in  place 
in  the  sanu-  manner  th;it  the  rellex  gl;iss  usuallv  is.  The  con- 
nection to  the  boiler  fittings  is  m;ide  with  ground  joints,  each 
end  of  the  frame  holding  the  gla~s  being  -ecureil  by  tvvO 
stiuls,  eliminating  the  iiecessilv  of  using  .any  gaskets  or  nipples. 
.\  special  ball  washer  is  provided  for  the  joint  which  can  be 
easily  ground  in  place.  The  material  throughout,  c-xcept  the  small 
studs,  is  of  brass.         -     .    '  ',    ,■  ^         ■  •'  ' 

.\koi\ii  tiik  WHki.ii  i.\  Til  iktv-.ni-NK  IXvv-. — K.  J.  Scott  and 
J.  .\.  -Mien,  of  I'hoenix,  .\riz..  claim  they  have  encircled  the 
globe  in  39  d:iys.  which  is  about  1'*  l^iurs  less  than  the  time 
made  by  the  Paris  reporter  last  year. 
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MIKADOS  FOR    THE   LACKAWANWA 


Some  of  tlic  ])iisluT  locomotives  on  the  lUitTalo  &  Sus- 
iielianna  operate  over  a  switch-hack  in  wliicli  there  are  live 
■ads.  rile  conditions  at  this  point  are  sucli  that  tile  cn.uines 
ormally  make  ahoiit  seven  lumdred  en.yine  miles  t<»  one  hun- 
red  train  miles.  This  service  causes  excessive  flani;e  ami 
ail  wear,  the  former  heini^  particularly  noticeahle  on  the  pusher 
Mfiine.  and  especially  on  the  tender  wheels.  John  W.  Clark, 
he  roadmaster.  sujjuosted  experimentin;,'  with  water  luhrication 
.ind  the  arrangement  shown  in  the  accom|>anyin^'  illustration  was 
ipplied.     it  consists  simply  of  a    's-i'i.  pipe  tapped  into  tiie  rear 
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Water   Liibricntion   for   Tender  Wheel   Tires   When   Operating   Over 

Sharp  Curves. 

of  the  tender  tank  and  carried  down  to  a  point  ahout  S  in. 
alio\e  the  rail  near  the  tire  of  the  rear  tender  wheels.  Xalves 
permit  adjustment  to  allow  the  pro])er  amonnt  of  water  to 
play  on  the  flanjies  and  tire  of  the  wheel.  Ihe  imi)rovement  in 
Iioth  llans.:e  and  rail  wear,  as  well  as  the  reduction  in  the  tend- 
ency of  derailment  was  immediately  noticeal)le  and  the  scheme 
is  considered  a  success. 

It  has  heen  found  impossihie  to  use  it  ilurin;4  the  winter 
niontlis.  hut  at  tliat  lime  there  is  sutiicient  snow  ami  rain  on 
t!ie  rail  to  re<luce  the  friction.  It  is  use<l  when  the  locomoti\es 
are  Itackini;-  up.  as  well  as  jiointi  ahead.  an<l  lias  causeil  no 
trouhle    from    sliii])!!!!.;    of    tlie    drixers.      When    ijoinii    ;ihead    it 


In  addition  to  tiie  seven  larjie  hard  coaMiuniinfi  I'acilic  type 
locoinotixes.  illustrated  «  n  ]i;ifre  .Wl  of  the  Anyust  is^ue  of  this 
journal,  the  Delaware.  i,ackawami;i  6t  Western  is  also  putting 
in  service  I.t  l<icomotives  of  the  2-S-2  type,  huilt  hy  the  .\nHTtcan 
l-ocomotive  Company.  Tiiese  are  to  l)e  use<l  in  liotli  fa>l  and 
slow  freij^ht  service  between  i'.uffalo  and  I-llmira.  .V.  \'..  tlK-  ol)- 
ject  heinj.;  to  operate  larj^er  train  units.  At  the  present  time  con- 
solidation locomotives  havin;..:  20-in.  x  .W-in.  cylinders  and  a 
maximum  tractive  etTort  of  24.-KK)  Ihs.  are  use<l  in  <1<)W 
freiulit  ser\ice  in  this  district,  and  loc<jniotives  of  the  J-^»-0 
'.yiie  uith  a  maxinmiu  tractive  elf-irt  of  J<>.4<*<0  Ihs.  are  lienerally 
emploved  for  fast  freifjht  trains.  Tlie  new  Mil<;idos  have  JS-in. 
X  .^)-in.  cylinders.  6.Vin.  wiitvls.  and  a  tractive  elfort  of  57.(KJO 
Ihs.     Tiny  are  titteil   with  very  larye  hiiili  de.urec  sui)erheaters. 

Conii)ared  with  other  loci>moti\cs  nf  the  same  type  tliat  have 
heen  recentlv  illustrated  in  these  columns,  the new  I,.Hckaw;uma 
engines  stand  among  the  lea<lers  in  weigin  and  capacit>.  While 
they  are  excccde<l  slijjhtly  in  total  weight  hy  at  least  tliree  otlier 
recent  designs.  ati<l  in  tractive  effort  hy  four  other  clesigns, 
there  is  hut  one  other  gmup  of  Mikado  engines  that  exceeds 
ihem  in  evajiorative  heating  surface,  ami  since  tliey  were  not  iit- 
te<i  with  su]Hrheaters  the  L.ickawanna  l«tcon«>ttves  in  rejoin! 
to  huiler  power.  ju<lge<l  from  a  hasjs  of  equivalent  iteating^  sur- 
face, are  the  most  iiovverful  of  their  type.  Tiie  huiler  i-  ..f  the 
Straight  top  type  and  measures  NS  in.  <ait-i<le  diameter  at  the 
tlrst  ring  and  >'9j4i,  in.  at  the  largest  diameter.  The  accompany- 
ing tahle  will  permit  a  comjtarison  witii  tiiree  otlier  l»oilers  of 
Mik.ido  lyjie  locomotives.  Tlie  most  strikin.g  feature  evirlent 
from    this    comparison    is    tiie    sizt    of   tiie    superiu-ater   tiiat    lias 

<"iEXEI«.\L     ]>iMEXSIONS  or      ■'.■'ll.KRs      l .  ,r      ReCESW-V      MriLT     MrK.M**, 

.■■:-.:  ■-.h:o  ■.''.■■.: -■   ^     '■ '    l-"i;"Mui  ivEs.  .'  ■;        •-    .."  ^■'■-  ■ 
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lueii   api>lie<l.     Altliough   2  in.   tulns  liave  heen   used,   which   give 
the   very  large  evai)orative  he;iting   surface.   stiHtlu-  superliealer 


Mikado   Locomotive   Designed   to    Haul    Heavier   Freight  Trains   Between    Buffalo  and    Elmira  on  the   Lackawanna. 

waslies   the   sand    from    the   r.iils   and   reduces   the    resistance   of  is    even    relatively    larger    and    lias    one    s<iuare    foot    of   Iieating 

the  train.  surface  to  every  4.56  s(|.  ft.  of  eva])orative  Iieating  surface.     This 

':'■■-'              --      -  i^  ahoui  .->  per  cent,  less  than  tiie  same  ratio  mi  tlie  I  hesajK-ake 

I'.l.KcTkK-    l.i.vK    IN-    .\isTK  Ai.i  v.— The    electrification    of    the    su-  i!v:   Ohio.   7' j    per   cent,   less   th.iii   mi    the    Erie.  an<l  9.4  per   C«nt; 

Inirhan   lines   of    Melliourne.    \ictoria.   will    include   M%)  miles   of  iess  than  on  tlie   i-tock   island.     The  superheater  is  cmiiposi-.l  of 

single  track.  43   elements  arrangetl   in    four   rows   «>f   nine   eacli  and   one   top 
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row  of  seven,  as  is  shown  in  the  accompanying  boiler  illustra- 
tion. This  gives  a  surface,  figured  on  the  inside  of  the  tubes, 
and  not  including  the  area  of  the  header,  of  1,065  sq.  ft.,  making 
it  the  largest  superheater  ever  applied  to  a  non-articulated  loco- 
motive. The  grate  area  of  63  sq.  ft.  is  practically  the  same  as 
is  shown  on  the  Rock  Island  design,  but  the  ratio  of  grate  area 
to  evaporative  heating  surface  is  very  much  larger.  '; 

In  construction,  the  boiler  presents  no  novelties.  Tate  flex- 
ible staybolts  have  been  freely  used  and  the  firebox  is  fitted  with 
a  Security  brick  arch  carried  on  four  water  tubes.  The  dome 
is  built  up  of  three  parts,  there  being  a  J/2-in.  sheet  ring  con- 


of  driving  box  is  meeting  with  general  approval,  and  that  it 
has  now  been  adopted  for  82  locomotives,  either  built  or  under 
construction.  The  self-centering  guide  for  the  extended  piston 
rod  and  the  self-centering  arrangement  for  the  valve  stem  guide 
have  lieen  applied  to  the  Mikado  as  well  as  the  Pacific  type. 
The  piston  valve  is  16  in.  in  diameter  and  has  a  7-in.  travel,  the 
steam  entering  through  the  outside  pipe  at  the  top  of  the  steam 
chesL  It  will  be  noted  that  the  ordinary  type  of  reverse  lever 
is  used  and  that  the  reach  rod  is  placed  very  low,  connecting  to  a 
downwardly  extending  arm  on  the  lift  shaft.  The  same  design 
of  six  hopper  ash  pan*  applied  to  the  Mountain  and  Mikado 
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304.  Z  Tabes.    -43,  Sg  Flues. 
Tubes  Beaded  Otvr  Marked  Thus  + 


Arrangement   of  the    Firebox   Sheets  and    Boiler   and    Superheater   Tubes  on    Mikado    Locomotives  for   the   Lackawanna. 
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Bolter  of   New   l\^lkado   Locomotive  for  the   Delaware,    Lackawanna   &  Western. 


necting  the  two  flanged  1  in.  sections.  The  smoke  stack  has  a 
very  long  interior  extension,  bringing  its  lower  edge  but  one  foot 
above  the  top  of  the  exhaust  nozzle. 

In  the  construction  of  the  running  gear  the  latest  approved 
practices  of  the  builders  have  been  followed  in  many  particulars. 
It  will  be  noticed  that  the  same  type  of  long  main  driving  box 
which  was  used  on  the  Pacific  type  above  mentioned,  and  was 
illustrated  and  described  in  detail  in  the  August  issue  of  this 
journal,  page  393,  has  also  been  applied  to  these  locomotives. 
It  is  stated  by  the  American  Locomotive  Company  that  this  type 


type  locomotives  built  for  the  Chesapeake  &  Ohio  Railroad  has 
been  specified  on  these  engines. 

The  general  dimensions,  weights  and  ratios  are  shown  in  the 

following  table:      .•.>''  C;;  "i'' •■:■'-•'•■"*■/'•:  - 

•y  .  ^r  ■.;..:■': ,  General  Data.        "^l    '■.'•■■■    \/ 

Gage    .^..;.v^-..V..' ^.,;......;:..4  ft.   8H   in. 

Service     Freight 

Fuel    Anthracite   coal 

Tractive   effort .,v, 57.000  lbs. 

Weight   in    working   order :;:i'...* 312,000  lbs. 

Weight  on  drivers   ; 236,500  lbs. 


"See  American  Engineer  &  Railroad  Journal,  October,  1911,  page  384. 
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Weight  of  engine  and  tender  in  worlcirg  order 471,700  lbs. 

Wheel    base,    driving 17   ft. 

Wheel  base,  total    35   ft.   5  in. 

Wheel  base,  engine  and  tender 67   ft.  7  in. 

Ratios. 

Weight  on   drivers   -r-    tractive  effort 4.15 

Total   weight    -H    tractive   effort 5.47 

Tractive  effort    X    diam.  drivers   -i-   equiv.   heating  surface* 556.60 

Total   equiv.   heating  surface*   ■—   grate  area 102.40 

Firebox  heating  surface   -i-   total   equiv.   heating  surface*,   per  cent...      5.40 

Weight  on  drivers   -r-  total  equiv.  heating  surface* 36.60 

Total  weight   -f-   total   equiv.   heating  surface* 48.50 

Volume   of  both   cylinders,   cu.    ft 21.40 

Total  equiv.  heating  surface*    -f-   vol.   cylinders 301.40 

Grate  area  -f-  vol.  cylinders 2.94 

Cylinders. 

Kind    \^^.;;.'.w: Simple 

Diameter  and  stroke. 28  in.  x  30  in. 

I'ah'es. 

Kind    Piston 

Diameter  16  in. 

Oreatest    travel    7  in. 

Outside  lap   1   3/16  in. 

Inside   clearance    0  in. 

Lead     .'•  •  Jb  >"• 

Wheels. 

Driving,   diameter  over  tires 63  in. 

Driving,    thickness    of   tires 3  J^   in. 

Driving  journals,   main,   diameter  and   length 11    in.   x   21   in. 

Driving  journals,  others,  diameter  and  length 10 Vj  in.  x  13  in. 

Engine  truck  wheels,  diameter 33  in. 


Smokestack,    diameter    18  in. 

Smokestack,  height  above  rail 182  9/li  in. 

Tender. 

Frame 13  in.  chan.  center  and  10  in.  chan.  side  sills 

Wheels,   diameter 33  in. 

Journals,  diameter  and  length 6  in.  x  11  in. 

Water  capacity   8,000  gals. 

Coal  capacity    14  tons 

•Equivalent  heating  surface  equals  4,854.1  sq.  ft.  +    (1.5   X   1,065  sq.  ft.) 
=  6.451.6. 


A  NOVEL  DESIGN  OF  SLING  STAY 


V  >.   !:      BY  GEORGE  SHERWOOD  HODGINS.    .  ";..■  S 

The  boiler  sling  stays  on  the  London  &  South  Western  express 
and  tank  engines  are  simple  in  construction  and  strong.  On  the 
roof  sheet  of  the  boiler,  over  the  flue  sheet,  an  old  form  of  U- 
rail  is  riveted,  and  to  this,  at  regular  intervals,  are  pinned  the 
crow's  feet.  The  pin  used  is  sharpened  at  one  end  and  has  a 
hinged  key  at  the  pointed  end.  This  enables  it  to  be  pushed  into 
place  easily,  and  when  in  position  the  hinged  key  automatically 
locks  it. 

The  stay  itself  drops  through  a  hole  in  the  crow's  foot,  and 


Type  of  Sling  Stay  Used  on 


Engine  truck  journals 6  in.  x   12  in. 

Trailing    truck    wheels,    diameter 42  in. 

Trailing  truck  journals 9  in.   x   14  in. 

Boiler. 

Style     Straight 

Working   pressure    1 80  lbs. 

Outside   diameter   of   first    ring 88  in. 

Firebox,  length  and  width 108  in.  x  8414   in. 

Firebox  plates,  thickness • .•  •  •  •  ^   in.  and   'A   in. 

Firebox,   water  space F — 6  in.;   b.   and   B. — 5  in. 

Tubes,  number  and  outside  diameter ^^"'T*/    -"* 

Flues,   number   and   outside   diameter .43— -Sf^  in. 

Tubes,  thickness  and  material >o.   1 ' ,  B.  W.  G.  Iron 

Flues,  thickness No-   9.   B.   W    G. 

Tubes,   length    ''  "• 

Heating  surface,   tubes  and  flues '''o^f,  *^'  l^' 

Heating   surface,    firebox    ofo  i    ^'^'   d' 

Heating  surface,   total    Tnic      ^'^'   r 

Superheater   heating  surface '55,    ^'l"   r 

Grate  area   • •••••• ".1  sq.  ft. 


is  secured  in  place  by  a  nut  with  a  split  key  above.  The  "neck" 
of  the  stay  has  a  pin  on  one  side  which  fits  into  a  recess  in  the 
crow's  foot,  and  this  enables  the  nut  to  be  put  on  above,  and  the 
tap  bolt  entered  from  below.  This  arrangement  subsequently 
prevents  the  stay  from  turning  or  slackening  in  any  way.  The 
crown  sheet  stay  is  practically  a  tap  bolt  which  screws  through 
the  crown  sheet  and  up  into  the  enlarged  socket  at  the  lower 
end  of  the  stay. 

The  whole  arrangement  is  such  that  the  stay  is  always 
tight  in  the  crown  sheet,  and  any  vertical  movement  of  the  flue 
sheet  tends  to  lift  the  nut  on  the  crow's  foot  and  provide  the 
necessary  "give  and  take"  for  the  expansion  and  contraction 
of  the  firebox. 


Traveling    Engineers*  Association 


The    Twentieth    Annual    Convention    Maintained    the 
Hi^  Standard  of  the  Previous  Meetings  of  This  Body. 


The  twentieth  annual  convention  of  the  Traveling  Engineers' 
Association  was  opened  bj'  President  W.  C.  Hayes,  superintend- 
ent of  locomotive  operation  of  the  Erie,  at  the  Hotel  Sherman, 
Chicago,  on  August  27.  There  were  about  375  members  and 
guests  present.  After  prayer  by  Dr.  Kennedy  Marshall,  S.  O. 
Dunn,  editor  of  the  Railu'ay  Age  Gazette,  was  called  on  for  the 
opening  address. 

ADDRESS     OF     S.     O.     DUNN 

Mr.  Dunn  spoke  forcefully  of  the  necessity  for  greater  ef- 
ficiency of  railway  operation,  particularly  in  connection  with 
the  work  of  the  employees.  After  drawing  attention  to  the  con- 
tinual decrease  in  the  net  earnings,  due  principally  to  the  in- 
crease in  operating  expenses  and  taxes,  he  pointed  out  that 
although  government  regulation  had  been  partially  responsible, 
the  main  cause  of  the  recent  increases  in  operating  expenses  had 
been  the  advances  in  the  wages  of  railway  employees.  He  then 
continued  as  follows:  '''' \  ' 's-Z-'':^---'':^  ^- ■■^' ':'::i,K'' ■■:'>■  ■■'■'■■■■ 

"All  who  are  connected  with  railways  agree  that  it  is  the  duty 
of  state  and  national  governments,  in  regulating  and  taxing 
them,  not  to  make  or  keep  their  rates  so  low  as  to  impair 
reasonable  gross  and  net  earnings.  A  majority  of  those  con- 
nected with  railways  think  that  the  tendency  of  the  regulating 
authorities  is  to  make  and  keep  rates  and  gross  earnings  too 
low.  But  net  earnings  depend  not  only  on  how  much  gross 
earnings  are,  but  also  on  how  much  operating  expenses  are ; 
and  employees  are  not  unanimous  in  believing  that  it  is  to  their 
interest  and  is  tbeir  duty  to  do  all  that  they  can  to  further 
the  efficiency  in  operation,  which  is  necessary  to  enable  the 
roads,  while  paying  reasonable  wages,  to  keep  operating  ex- 
penses as  low  as  practicable. 

"All  who  work  for  railways  and  receive  from  them  salaries 
and  wages  are  employees.  The  president,  the  general  man- 
ager, the  superintendent,  the  traveling  engineer  are  just  as  much 
employees  as  the  engineman,  the  switchman,  or  the  track  laborer. 
But  ordinarily  we  divide  those  on  railway  payrolls  into  the 
officer  class  and  the  employee  class.  Xow,  you  and  all  other 
officers  recognize  the  fact  that  it  is  to  your  interest  to  increase 
efficiency  just  as  much  as  you  can.  It  needs  no  argument  to 
convince  the  traveling  engineer  that  it  is  advantageous  to  so  do 
his  work  that  the  number  of  tons  moved  one  mile  by  each  en- 
gine crew,  by  each  engine  and  by  each  pound  of  coal  shall  be 
the  greatest  practicable.  To  accomplish  this  is  what  you  are 
employed  for,  is  what  you  are  here  for.  But  among  employees, 
that  is,  among  those  who  work  for  what  are  called  "wages." 
as  distinguished  from  what  are  called  "salaries,"  there  is  a  quite 
general  opinion,  not  perhaps  often  explicitly  put  into  words,  but 
often  very  explicitly  manifested  in  acts,  that  they  have  nothing 
to  gain  and  something  to  lose  by  heartily  co-operating  with  the 
railway  managements  in  efforts  to  increase  the  efficiency  of 
operation  to  the  utmost.  I  need  not  detail  any  of  the  various 
manifestations.  You  are  familiar  with  them,  because  you  are 
on  the  firing  line  all  the  time,  laboring  to  get  the  greatest  ef- 
ficiency from  the  most  important  and  distinctive  part  of  railway 
equipment  and  those  who  handle  it.  This  feeling  is  one  that 
pervades  a  large  part  of  labor  in  all  hues  of  industry.  The  em- 
ployees are  apt  to  say — if  not  in  words  at  least  in  attitude  and 
acts — that  the  company  will,  of  course,  gain  by  getting  as  much 
and  as  good  work  as  possible  from  each  man.  They  are  apt 
to  say  that  the  individual  officer  will  also  gain;  by  this  means 
the  traveling  engineer  may  get  promoted  to  master  mechanic  or 
assistant   superintendent,   and  thence  to   higher   positions.     But 


the  effect  on  the  employees,  they  are  apt  to  contend,  will  be. 
not  to  increase  their  wages  or  reduce  their  hours  of  work,  but 
to  make  necessary  fewer  men,  and,  thereby,  throw  some  out 
of  employment.  \.:..-    : /;■     ;■ ;  :  f: ;;  •'•  .,-.^''h^^'.    ■;  ,1:- ■  '  ••:• -:^^  ;  -     •:■■ 

"As  to  promotion,  the  history  of  our  railways  and  the  biogra- 
phies of  their  present  officers  show  that  the  avenues  leading  up 
to  the  very  highest  offices  always  have  been  open  to  every  em- 
ployee. The  managements  are  no  more  disposed  to  close  that 
door  on  anyone  now  than  they  ever  were.  They  know  that  the 
best  way  to  get  capable  officers  is  to  let  the  process  of  natural 
selection  work  itself  out  among  all  of  the  1.700.000  employees. 
Today,  as  in  the  past,  every  hard-working  and  competent  em- 
ployee has  a  fair  chance  of  being  advanced  for  individual  ef- 
ficiency, even  to  the  highest  positions. 

"Aside  from  the  matter  of  promotion,  is  it  not  to  the  interest 
of  all  railway  employees  that  the  railways  should  be  as  econom- 
ically and  efficiently  operated  as  is  reasonably  practicable?  Is 
.it  not  to  the  interest  of  all  workingmen  that  all  industrial  proc- 
esses should  be  as  efficiently  and  economically  performed  as  is 
reasonably  practicable?  We  will  all  agree  that  it  is  undesirable, 
in  the  pursuit  of  industrial  efficiency,  to  so  speed  men  up  or  to 
require  them  to  work  such  long  hours  that  their  health  will  be 
impaired,  or  that  they  will  be  denied  the  time  and  opportunity 
for  reading,  for  the  pleasures  of  home  and  social  intercourse, 
and  for  the  performance  of  their  duties  as  citizens  of  a  demo- 
cratic country.  But,  conceding  this,  is  it  not  to  the  interest  of 
all  employees  to  work  to  the  healthy  limit  of  their  capacity  and 
to  co-operate  with  their  employers  in  developing  and  adopting 
every  method  and  device  that  will  increase  their  individual  and 
collective  efficiency? 

"The  answer  given  by  many  employees  is.  in  substance,  no." 
The  machinist  says,  in  effect,  that  if  each  machinist  does  all 
he  can  there  will  not  be  enough  places  for  all  machinists.  The 
engineman  says,  in  effect,  that  if  he  moves  as  many  ton  miles 
per  hour  as  he  can  there  will  not  be  enough  employment  for 
all  enginemen.  If  it  be  true  that  if  all  those  employed  in  each 
craft  do  all  they  can  there  will  not  be  employment  for  all  mem- 
bers of  each  craft,  it  must  follow  that  if  all  the  employed  work- 
ers in  the  country  do  all  they  can  there  will  not  be  enough  em- 
ployment for  all  who  want  to  work.  This,  of  course,  involves 
the  assumption  that  at  any  given  time  there  is  only  a  certain 
amount  of  work  to  be  done,  and  that  unless  it  is  equitably  di- 
vided among  all  there  will  be  some  who  can  get  nothing  to  do. 
I  read  not  long  since  in  the  official  publication  of  one  of  the 
largest  railway  brotherhoods  an  article  opposing  the  use  of 
methods,  devices  and  equipment  adapted  to  increase  the  amount 
of  work  done  by  each  shop  employee  and  the  number  of  ton 
miles  of  freight  handled  by  each  train  crew  on  the  express 
ground  that  these  things  tend  to  cause  unemployment. 

"Xow,  if  it  could  be  shown  that  the  use  of  methods  and  ma- 
chinery that  enabled  each  worker  to  turn  out  a  larger  product, 
whether  that  product  were  corn  or  manufactures,  or  ton  miles, 
did  tend  to  injure  the  workers  as  a  class,  either  by  increasing 
unemployment  or  in  any  other  way,  we  all  ought  to  oppose  the 
use  of  such  methods  or  machinery.  Industry  exists  for  men, 
not  men  for  industry;  and  whatever  in  any  industry  is  injurious 
to  those  employed  in  it  should  not  be  tolerated  unless  it  can 
be  clearly  shown  that  the  compensating  benefits  it  confers  on 
the  employees  and  on  societ>'  as  a  whole  exceed  the  harm  that 
it  causes.  But  is  it  true  that  increased  industrial  efficiency 
does  tend  in  any  way  to  injure  working  men.  except  in  very 
exceptional,    temporary    and    isolated    cases?      What    do    men 
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work  for?  Not  for  money,  but  for  the  things  that  money 
buys — food, .  shelter,  raiment,  and  so  on.  And  what  must  be 
the  effect  of  Hmiting  the  amount  of  work  that  men  do?  Ob- 
viously, it  must  be  to  limit  the  total  amount  of  things  that  are 
produced  and  that  can  be  consumed.  \\  hat,  on  the  other  hand, 
must  be  the  eflfect  of  increasing  industrial  efficiency?  Ob- 
viously, it  must  be  to  increase  the  amount  of  the  things  that 
are  produced  and  that  can  be  consumed.  Does  increased  pro- 
duction and  the  possible  increased  consumption  that  results 
from   it   do  harm? 

"If  it  were  true  that  the  greater  the  amount  of  work  done 
by  each  person  who  was  employed  the  more  unemployment 
there  would  be  and  the  worse  off  the  working  classes  would 
be,  we  would  find  the  least  unemployment  and  the  highest 
state  of  welfare  among  the  workers  in  those  countries  where 
the  individual  efficiency  of  labor  is  the  least.  On  the  contrary, 
it  is  in  countries  where  the  individual  efficiency  of  labor  is 
the  greatest  that  we  find  the  least  unemployment  and  the 
highest  state  of  welfare  among  those  who  work  with  their 
hands.  The  industrial  efficiency  of  a  nation  is  made  up  of  all 
the  individual  efficiencies  of  all  its  people;  and  you  cannot  get 
the  greatest  national  industrial  efiiciency  if  you  limit  the  in- 
dividual efficiencies.  On  the  contrary,  that  way  lies  national 
and   individual   industrial   and   commercial   disaster   and   penury. 

"If  you  go  among  the  employees  of  railways  or  any  other 
class  of  working  men  and  present  this  argument  you  may  be 
answered  that  the  demonstration  is  conclusive  that  an  increase 
of  production  accomplished  by  an  increase  in  the  quality  and 
quantity  of  work  done  by  each  employee  would  be  beneficial 
to  all  if  the  increased  product  were  equitably  divided,  but 
that  the  trouble  would  be  that  the  increased  product  would  not 
be  equitably  divided — that  the  lion's  share,  or  all  of  it,  would 
be  appropriated  by  the  capitalist  class.  But  the  question  of 
the  division  of  the  product  is  a  question  of  distribution,  not 
one  of  production.  Limiting  what  is  produced  merely  limits 
the  amount  that  there  is  to  be  divided,  and  clearly  brings  no 
nearer  the  'social  justice'  which  cries  out  for  an  equitable  sys- 
tem of  distribution.  The  workers  are  able  now,  and  always 
will  be  able  to  get  just  as  equitable  a  division  of  a  large 
product  as  of  a  small  product.  Therefore,  it  is  to  their  in- 
terest, while  seeking  by  every  lawful  and  honest  means  to  get 
a  fair  division  of  what  is  produced,  to  also  exert  themselves 
to  the  healthy  limit  of  their  capacity  to  make  the  amount  pro- 
duced as  great  as  practicable.  A  fairer  distribution  of  golden 
eggs  will  never  be  produced  by  killing  the  goose  that  lays 
them. 

"There  is  another  aspect  of  this  matter  as  it  relates  espe- 
cially to  railways  and  their  employees  which  is  not  often  con- 
sidered. The  fact  is  recognized  that  the  public  authorities 
should  deal  fairly  with  railways  and  with  their  employees  in 
regulating  the  railways.  The  fact  is  also  recognized  that  the 
railway  is  a  public  service  corporation  and  that,  therefore,  its 
owners  and  you  and  its  other  officers  owe  high  and  peculiar 
duties  to  the  public.  But,  as  I  have  already  said,  the  engine- 
man,  the  switchman  and  the  track  laborer  are  just  as  much, 
and  no  more,  employees  of  the  railways  as  are  its  president, 
its  general  manager  and  its  traveling  engineer.  Therefore, 
every  employee  of  a  railway,  merely  because  he  is  an  em- 
ployee of  a  railway,  also  owes  high  and  pecuUar  duties  to  the 
pviblic  which  are  similar  to  and  supplement  yours.  One  of 
the  duties  of  the  officers  is  to  endeavor  to  operate  the  proper- 
ties as  economically  and  as  safely  as  practicable  in  order  that 
the  transportation  sold  to  the  public  shall  be  as  cheap  and  safe 
as  practicable.  But  you  cannot  do  your  work  satisfactorily 
and  effectively  unless  you  are  given  the  earnest  and  hearty 
co-operation  of  your  subordinates;  and  it  is.  therefore,  the 
duty  of  every  railway  employee  to  give  to  the  officers,  and, 
through  them,  to  the  company,  and.  through  it.  to  the  public, 
the  best  service    that  he    can.     For  employees  individually  or 


collectively  to  seek  tp  interfere  with  the  development  of  rail- 
way efficiency  to  the  very  highest-  point  is,  therefore,  unfair, 
not  merely  to  their  superior  officers  and  to  the  company,  but 
to  the  public,  fpr,  in  the  long  run,  the  effect  must  be  to  in- 
crease the  cost  and  impair  the  quality  of  the  transportation 
rendered  to  the  public.  The  employees  have  a  right  to  de- 
mand good  wages.  They  have  a  right  to  demand  the  adoption 
of  methods  and  appliances  that  will  protect  them  while  they 
are  at  work.  But  they  have  no  more  right  than  the  owner's 
and  officers  of  the  railways  by  any  act  of  omission  or  com- 
sion  to  hinder  the  most  economical  and  efficient  operation. 

"The  education  of  the  railways  regarding  their  duties  to  their 
employees  and  the  public  has  progressed  rapidly  in  recent 
years.  Doubtless  by  constant  efforts  on  the  part  of  those 
who  appreciate  the  rightful  position  of  the  railway  in  industry  and 
commerce  the  public  will  also  be  educated  to  a  better  under- 
standing of  its  duty  to  the  railways  and  their  employees,  and, 
by  similar  means,  the  employees  will  be  educated  to  a  better 
understanding  of  their  duty  to  themselves,  to  the  railways  and 
to  the  public.  While,  therefore,  we  cannot  reasonably  hope  that 
the  employees,  the  railways  and  the  public  will  ever  exactly  ap- 
preciate and  fully  perform  their  duties  to  each  other,  we  can 
at  least  reasonably  hope  for  and  expect  changes  in  their  atti- 
tudes and  relations  all  around  which  will  be  mutually  and 
greatly  benelicial  to  them  all." 

PRESIDENT     HAYES'     ADDRESS 

"Xo  greater  problem  confronts  any  local  officer  upon  any 
division  of  the  railways  in  this  country  today  than  that  which 
rests  on  your  shoulders.  The  greatest  operating  problem  of 
the  times  is  yours.  It  is  your  duty  to  make  locomotives  haul 
every  ton  of  freight  one  mile  at  the  lowest  possible  cost  for 
repairs,  fuel,  lubricating  materials,  tools,  and  other  supplies. 
On  this  factor  the  cost  of  performing  every  operation  that 
enters  into  plans  of  any  magnitude  on  any  railway  in  this  coun- 
try is  founded. 

"It  will  thus  be  seen  that  the  chief  factor  in  securing  results 
in  locomotive  operation  is  the  ability  on  the  part  of  the  super- 
vising officer  in  charge  of  this  work,  first,  to  so  train  him- 
self that  he  will  be  able  to  impart  such  instruction  to  engineers 
and  firemen  in  regard  to  this  problem  that  they  will  see  clearly 
just  how,  where  and  when  the  different  savings  can  be  made; 
second,  to  follow  up  systematically  all  educational  lines  by 
practical  demonstration,  and  to  keep  engine  crews  fully  alive 
to  the  subject;  third,  to  stimulate  their  interest  by  periodical 
class  meetings  in  which  new  phases  of  the  subject  may  be  dis- 
cussed— in  other  words  to  point  the  way  in  every  conceivable 
way  in  order  that  the  operation  of  locomotives  may  be  made 
not  only  economical,  but  attractive;  fourth,  to  arouse  on  the 
part  of  the  engineers  and  firemen  friendly  competition  in  re- 
gard to  the  result  of  their  individual  performance  of  which 
proper  detailed  record  should  be  kept;  and  lastly,  to  teach  all 
engineers  that  there  is  a  language  which  the  locomotive  speaks 
and  which  every  engineer,  worthy  of  the  name,  readily  under- 
stands, for  every  piece  of  apparatus  about  the  locomotive  has 
its  voice  of  contentment,  or  wail  of  protest.  Hence,  the  abil- 
ity to  understand  and  appreciate  that  language  fully,  cuts  a 
large  figure  in  economical  locomotive  operation. 

"Those  principles  properly  worked  out  are  the  only  positive 
way  to  improve  the  service  rendered.  Keeping  diligently  at 
it  so  that  results  will  flow  in  a  progressive  and  permanent  way, 
remembering  at  this  time  one  thing  which  in  itself  is  quite  im- 
portant; namely,  that  this  city,  as  well  as  many  others,  is  ex- 
pending considerable  time  and  money  in  developing  anti-black 
smoke  ordinances,  it  is  more  than  ever  important  that  greater 
care  and  skill  than  ever  be  practiced  in  the  operation  of  loco- 
motives so  as  to  minimize  the  amount  of  black  smoke.  As  a 
guide  to  better  the  firing  of  locomotives  the  skilful  engineer 
and    fireman    can    do    much    toward    the    prevention    of    black 
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smoke.  But  the  price  of  a  clean  stack  is  constant  vigilance  on 
their  part  in  order  to  keep  themselves  free  from  complaint  or 
from  violation  of  the  law.  Therefore  recommendation  is  now 
made  that  the  question  of  proper  elimination  of  black  smoke, 
as  far  as  locomotives  are  concerned,  be  taken  up  by  this  con- 
vention, with  a  view  to  finding  a  solution  to  that  vexing  prob- 
lem. With  the  agitation  that  is  now  going  forward  on  the  part 
of  many  states  and  municipalities  throughout  the  country,  the 
time  is  not  far  distant  when  black  smoke  will  be  a  disturbing 
factor  which  will  have  to  be  met  and  mastered,  principally,  I 
may  say,  by  the  efforts  of  the  members  of  this  association. 
"When  it  is  considered  that  every  member  of  this  associa- 
tion is  a  self-educated  man — practically  speaking — who  has  to 
wrest  whatever  success  may  be  secured  in  improved  opera- 
tion of  locomotives  by  making  a  study  of  the  best  methods 
that  may  be  employed,  and  then  also  making  a  study  of  a 
sure  method  to  best  impart  that  information  to  others,  so  that 
it  may  be  reflected  in  the  service  performed,  it  can  readily  be 
seen   that   the   task   which   each   traveling   engineer   has   set   be- 


what    opposes    him,    no    matter    what    obstacles    confront    him.'    - 
"This  might  be  paraphrased  as  follows,  so  as  to  have  direct  . 
application:      'Give  me  the  man  who  is  always  on  time,  whose    . 
resourcefulness  can  always  be  depended  upon,  whose  chief  aim    ^ 
is    not    always    manufacturing    an    excuse    for    a    failure,    who  •• ; 
spends    more   time    seekmg   a    remedy    for    some    trouble   than  i^ 
hunting  an  excuse   for  not  being  able  to  do  things,  and   I   will  ." 
show   you   a   successful   officer   or   locomotive   engineer,   as   the   "^ 
case  may  be,  whose  standing  is  pointed  to  with  pride,  and  the  ;, 
result  of  whose  work  in  locomotive  operation  is  economy  ex-  ;  ; 
emplified.'     He  is  always  at  the  head  of  the  hst.  and  his  record  ■;■ 
is    such    that    it    furnishes    to    others    a    splendid    example    for    .• 
emulation.'*:  ,  V   =;,  '■''■'■     "      -'         '    :-.   ' '-"  ■■'i;?'':'.  ■■'•^!-'  ;'if 'f^'   ■ifSr'^J-'^'  ;■ 

CHEMICALLY     TREATED     WATER    AND     INCREASED  "; 
;    :  ■  LOCOMOTIVE  EFFICIENCY  'i^::^  :  ^.r^-yl-.S- 

The  report  of  this  committee  consisted  of  conclusions  drawn  ,\ 
from  the  replies  to  a  series  of  23  questions  submitted  to  the  '^ 
members.    To  a  request  for  a  description  of  the  type  of  system  ^ 
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-  :  OPERATIOX   OF    HATER    TREATING  PLANT. 

.,'.  .  77k?  water  is  softened  by  means  of  two  chemicals: 
milk  of  lime  to  precipitate  the  carbonates  of  lim-c  and 
magnesia,  and  soda  ash  to  precipitate  the  sulphates  of 
lime    and    magnesia. 

The  untreated  water  and  chemicals  discharge  at  top 

■•■Of  the  4  ft.  standpipc  in    16  ft.   treating  tank,  where 

.they  become  thoroughly  mixed.      The  water  and  chem- 

■  -icals   flow   downward.      The  precipitates  settle   on    the 

hopper    bottom    and    are    discharged    through    a    6    in. 

pipe   to    the   sewer.       The    water   passes   up    through    a 

filter  and  then  through  an  8  in.  oicriiow  pipe  into  the 

service   tank. 

The  lime  and  soda  ash  are  dissolved  in  a  m'olving 
steel  drum  (lime  slacker)  and  then  drawn  off  through 
a  strainer  into  the  chemical  tank,  and  made  up  to  a 
definite  strength.  The  plunger  pump  forces  this  solu- 
tion through  a  separate  1  '4  in.  pipe  line  to  the  top  of 
the  mixing  standpipe  in   the  treating  tank. 

The  power  to  operate  the  chemical  pump,  lime  slacker 
'■  and  paddles  in  chemical  tank  is  furnished  by  a  small 
steam  or  gasoline  engine,  or  an  electric  or  water 
motor.  When  sufUcicnt  pressure  is  on  the  untreated 
water  main,  a  water  motor  is  used  and  alt  the  water 
to  be  softened  passes  through  the  water  motor  before 
entering   the   tank. 


General  Arrangement  of  Powers  Water  Treating  Plant  as  Used  on  the  Santa  Fe. 


fore  him  is  not  by  any  means  a  sinecure,  but  one  involving 
large  responsibilities,  requiring  a  high  type  of  man  with  a 
keen  knowledge  of  the  situation,  in  order  that  he  may  meas- 
ure up  to  the  duties  of  the  position.  In  fact,  he  must  be  after 
the  fashion  of  the  man  Kipling  had  in  mind  when  he  penned 
the  following  words,  'Give  me  the  man  who  can  hold  on  when 
others  let  go;  who  pushes  ahead  when  others  turn  back;  who 
stiffens  up  when  others  weaken;  who  advances  when  others 
retreat;  who  knows  no  such  word  as  "can't"  or  "give  up";  and 
I   will   show   you   a   man   who   will   win   in   the   end   no   matter 


used  for  treating  feed  water,  but  one  road  submitted  its  blue 
prints.  These  showed  the  construction  and  arrangement  of  the 
Powers  water  treating  plant  in  use  on  the  Santa  Fe. 

The  committee  reports  that  the  use  of  soda  ash  in  the  tank 
in  the  proportion  of  about  1  lb.  per  1,000  gal,  the  use  of  caus- 
tic soda  in  smaller  proportions,  and  also  the  water  treating 
plants,  have  all  met  with  success  so  far  as  scale  formation  is 
concerned.  In  connection  with  the  graphite,  luminator  and 
crude  oil  treatments,  the  committee  has  no  information  of  any 
beneficial  results  having  been  obtained. 
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But  one   complete   report   was  submitted  in  reply  to  the  re- 
quest  for  the  cost  of  treating  feed  water.     This  was  from  the 
;  Santa  Fe.     The  accompanying  table  gives  the  average  costs  for 
the  different  divisions:      •,     ;•.;      ■  •         -  .         .  --.        .    .-   • 
L'osT   OF   Treating   Water  on   the   Santa  Fe.  /■''  ■■': 

.;,     .    .   :.-';\v    ■-  Grains  of  Lbs.  incrsts. 

/'..■>•■:/,■;•■■.■'■'-'  ■.•"■'•  Incrustants.  removed 

.  ■'  '  ■  :  •  V    ■•  / '^ ^       per       Cost  per     Total  lbs. 

Station.       .■.'..■  before     After        Re-         1,000  1,000  incrsts. 

■■   .    .'         treat.      treat,    moved,     gals.  gals.         removed. 

Illinois    Div '. .  . . .  29.2  3.6  25.6  3.65  .0313  972,193 

Missouri    Div J5.7  4.4  21.3  3.04  .0210  470,463 

Kansas  City   Div 20.7  4.8  15.9  2.27  .0230  595.491 

Eastern    Div 28.4  4.(<  24.4  3.48  .0282  1,073,922 

Middle    Div 36.9  4.3  32.6  4.65  .0444  1,100,651 

Oklahoma  Div 34.3  4.3  30.0  4.28  .0319  808,954 

All  Eastern   Lines 30.8         4.2         26.6         3.80         .0298         5,021,674 

Western  Div 33.8  2.9  30.9  4.41  .0425  654,506 

Arkansas   River   Div 52.4  3.6  48.8  6.97  .0553  1,596,271 

Colorado   Div 47.8  3.5  44.3  6.32  .0231  894,667 

New  Mexico  Div 42.9  4.3  38.6  5.51  .0186  1,006,544 

Rio  Grande   Div 24.3  4.1  20.2  2.88  .0311  648,573 

Pan    Handle   Div 42.4  3.3  39.1  5.58  .0432  427,695 

Plains    Div 31.4  4.2  27.2  3.88  .0182  41.853 

.  Pecos   Div 39.2  3.8  35.4  5.05  .0611  956.886 

•"All    Western    Lines 38.9  3.7  35.2  5.02  .0375  6,226,995 

■  A.    T.   &   S.    F.    Proi)er..      34.9  3.9  31.0  4.42  .0336        11,248,669 

.Albuquerque    Div 34.1  4.2  29.9  4.27  .0393  1,152,635 

Arizona    Div 25.0  3.2  21.8  3.11  .0257  K27 1.690 

"   Los   Angeles   Div 23.6  2.5  21.1  3.01  .0274  1,042,723 

Valley   Div 22.6  2.9  19.7  2.81  .0261  171,916 

Coast  Lines   26.3  3.2         23.1  3.30         .0297         3,638,964 

A.  T.  &  S.  F.  Svstem — 

1911  .■ 30.6  3.5  27.1  3.87  .0324  14,887,633 

1910   31.6  3.6  28.0  4.00  .0318  15,284,164 

-      1909  35.4  3.7  31.7  4.52  .0332  13.063,320 

1908  35.8  3.9  31.9  4.55  .0346  11,102,859 

;     1907  32.6  4.3  28.3  4.03  .0355  9,579,772 

:■      1906 35.0  4.1  30.9  4.41  .0361  7,906,233 

;'•  The  conclusions  from  the  answers  to  the  questions  in  con- 
nection with  the  mileage  of  flues  and  fireboxes  before  and  after 
treatment    of    feed    water    show    that    an    increase    in   mileage    of 

'  from  78  per  cent,  to  150  per  cent,  is  being  obtained  where  the 
water  is  handled  in  treating  plants.  Equally  good  results  fol- 
lowed the  use  of  anti-scale  chemicals  in  the  tenders.  Follow- 
ing is  the  report  of  the  Santa  Fe  on  this  feature: 

"Since  the  adoption  of  our  water  treating  system  the  mileage 
of  fireboxes  and  flues  has  been  doubled  and  trebled.  One  of  the 
best  examples  is   the   Los   .\ngeles  division.     In  the  latter  part 

■  -of  1505,  eight  large  Pacitic  type  oil-burning,  passenger  loco- 
motives went  in  service  on  that  division,  and  up  to  December, 
1907.  each  of  these  locomotives  had  received  a  new  firebox,  six 
of  them  had  received  three  sets  of  flues,  and  the  other  two,  two 
sets;  the  average  mileage  of  all  fireboxes  was  66,064,  the  lowest 
62.452,  and  the  highest  81.608.  The  average  mileage  per  set  of 
flues  during  this  period  was  25.167.  There  are  mountain  grades 
c>n  which  helpers  are  used.  The  work  performed  by  these  en- 
gines is  heavy  fast  passenger  service,  and  a  very  large  part  of 
the  division  is  1  per  cent,  grade.  Shortly  after  these  engines 
received  new  fireboxes,  or  in  the  latter  part  of  1907  and  the 
beginning  of  1S08,  a  number  of  water  treating  plants  were  in- 
stalled and  three  other  plants  were  installed  in  1910.  consequently 
some  of  the  locomotives  made  considerable  mileage  with  the 
second  firebox  before  the  in.stallation  of  the  water  treating  plants 

,.  was  completed.  There  are  no  serious  defects  in  those  boxes 
yet.  and  they  have  up  to  January  of  this  year  given  an  average 
"service  of  108.589  miles,  and  are  still  going;  the  flues  have  given 

r'.;an  average  service  of  over  44.000  miles,  an  increase  in  flue  mile- 

:■:  age  of  78J/S  per  cent. 

'.,     "The  accompanying  diagram  shows  the  flue  performance  of  all 
■classes  of  boilers  on  the  Los  Angeles  division  for  the  last  eight 

•years,  which  includes  the  performance  of  the  eight  passenger  lo- 
comotives previously  referred  to.  Vou  will  note  a  constant  im- 
provement, notwithstanding  the  increased  work  demanded  of  the 
locomotives;  this  improvement  seems  to  keep  pace  with  the  im- 

■,  .provement  in  the  condition  of  the  feed  water. 

'  ^    "We  use  treated  water  to  prevent  incrustation,  and  give  credit 


for  the  prevention  of  incrustation  and  improvement  in  the  per- 
formance of  our  fireboxes  and  flues  to  the  system  of  treating 
water.  We  use  an  anti-foaming  treatment  to  prevent  foaming, 
both  with  our  treated  water  and  in  territories  where  the  water  is 
not  treated,  which  does  the  work  verj'  satisfactorily,  eliminating 
all  of  the  troubles  due  to  a  foaming  boiler,  reducing  the  cost  of 
fuel  and  lubrication,  and  enabling  us  to  handle  tonnage  that  it 
would  be  impossible  to  handle  otherwise.  In  territories  where 
the  water  is  not  bad  enough  to  warrant  the  installation  of  treat- 
ing plants,  but  does  give  trouble  with  foaming,  we  find  that 
anti-foaming  preparations  have  a  favorable  effect  in  preventing 
incrustation  as  well.  It  is  but  just  and  fair  to  a  water  treat- 
ment that  counteracts  or  prevents  foaming,  to  give  it  credit  for 


--; 

'*..  " 

■■■---W^ 

■■■:-'l  '    ',  ■  •  1 '  "  ^' 
J'  • 

-.-Mmmm 

Trtaflng  Planfs  tnsfalka 

\  n      .^  ii^  1  ■-■■■■ 

85\«l          III  11-^  5 

IJiM  iiiiiiiiiiiirtiiiWiiiliiiiiiiNJ 

SO 

40 

tsopoo 

ZOOfiOO 

t^ 

J-.-i-ii* 

1  W  r  t  ■  t 

B 

i-M-l 

a 

— 

:  :::  :I 

1  i  1  1 1 

m 

ttt "  t" 

Fft+4 

m 

30 
iO 
10 

isopoo 
loapoo 
sofioo 

IHin  inrr 

f  4i 

■      ■■    i 

: 
i 

-*— f-  — f-  ■  -M- 

}i||t|nW 

TTTMrrn 

IB 

■■-(-■  + 

;;  1 : ; 

4-  ttnti; 

0 

0 

..... 

:±      :!: 

\      \     !           lii 

;   ::  ::; 

*:*i 

mk 

Isfes 

/907 


i9oa 


1909 


mil 


i9ia 


Solid  Line  Shows  Number  of  Engine  Miles  per  Flue  Leaking  Failure 

and    Dotted    Line  the    Number  of  Such    Failures  on  the   Los 

Angeles   Division  of  the  Santa    Fe  for  the  Past  7  Years. 

adding  to  the  life  of  the  firebox  and  flues,  on  the  theory  that 
when  it  prevents  foaming  it  keeps  the  water  in  a  more  dense 
condition,  so  that  it  absorbs  more  readily  the  heat  that  is  pass- 
ing through  them,  and  by  so  doing  prevents  their  overheating  and 
consequent  damage." 

Other  conclusions  reached  by  the  committee  were  that  treated 
water  increases  the  tendency  to  foam ;  that  anti-foaming  chem- 
icals are  successful ;  that  treated  water  does  not  increase  the  mile- 
age between  washouts ;  that  the  efficiency  of  the  locomotive  is 
increased  by  the  use  of  treated  water,  especially  if  used  in  con- 
nection with  an  anti-foaming  treatment ;  that  the  increased  foam- 
ing of  waters  treated  for  scale  increases  the  cost  of  maintenance 
of  the  locomotive;  that  blow-off  cocks  should  be  freely  applied 
and  used,  that  their  operation  should  be  convenient  and  that 
the  frequent  use  of  blow-off  cocks  for  short  intervals  is  better 
than  longer  openings  at  long  intervals.  The  committee  stated 
that  soda  ash  is  beneficial  in  waters  where  the  encrusting  solids 
are  heavy  and  the  alkali  salts  light.  .'  ;5: 

Committee: — F.  Mc.\rdle,  chairman;  George  Austin.  W.  S. 
Reid.  W.  H.  Wallace.  Wm.  Daze.  W.  D.  Cooper  and  T.  F. 
Lyons  '" 

■.:•.-'■  ':;-:i~,.;i    .  DISCUSSION.  ;;;  •■ '  ;  ;^ . 

The  discussion  was  confined  principally  to  the  treatment  of  wa- 
ter by  chemicals  introduced  in  the  locomotive  tanks,  or  direct 
to  the  boiler.  Some  trouble  was  reported  with  the  use  of  soda 
ash  in  superheater  locomotives  causing  a  deposit  on  the  inside 
of  the  small  superheater  tubes.  A.  M.  Bickel  stated  that  the 
use  of  soda  ash  on  these  locomotives  had  been  discontinued  on 
the  Lake  Shore  &  Michigan  Southern.  F.  P.  Roesch  (El  Paso 
&  Southwestern)  explained  that  unless  the  blow-ofT  cocks  were 
opened  frequently  or  an  anti-foaming  compound  was  used, 
soda  ash  would  cause  a  deposit  of  scale  in  the  superheater.     He 
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.,  7  had  found  it  difficult  to  get  the  enginemen  to  use  the  blow-off 
cocks  as  frequently  as  desirable,  but  had  had  excellent  results 
from  the  use  of  an  anti-foaming  compound.  Other  members 
testified  to  the  success  of  the  anti-foaming  compound,  but  all 
agreed  that  the  proper  use  of  the  blow-off  cocks  would  have  a 
:  decided  effect  on  a  foaming  condition,  and  even  where  the  com- 
feV-:     pound  was  used  blowing  down  should  not  be  neglected. 

The  cost  of  the  treatment  in  the  tender  appears  to  be  from 
three  to  ten   cents  a  thousand  gallons,  depending  on  the  qual- 
..     ity  of  the  water.     The  anti-foaming  treatment  costs  from  one 
and  one-half  to  two  cents  a  thousand  gallons.  >- 

'    ■'.       Replying  to  a  question  \Vm.  Daze   (Santa  Fe)   explained  that 
;-'    bottom  blows  were  used  instead  of  surface  blows  to  overcome 
a  foaming  condition,  because  the  chemicals  causing  the  foaming 
settle  to  the  lowest  point.     This  is  especially  true  where  a  com- 
pound  is   added   to   overcome   the   foaming.     One   member   re- 
ported that  the  enginemen  on  his  division  had  found  castor  oil 
'  *     to  be  effective  in  reducing  foaming.       •:••:.    .  "  '  ..^  "  -  •  >'.v    • 
The  mileage  between  washouts  is  increased  where  the  water 
is  treated  at  wayside  tanks,  and  decreased  when  chemicals  are 
introduced  in  the  locomotive  tank.     Frequent  blowing  down  in 
the  latter  case  will  tend  to  increase  the  time  between  the  wash- 
outs.    Blow-off  cocks  should  not  be  used  when  the  injector  is 
working. 

One  member  reported  on  an  experiment  with  settling  tanks 
to  remove  the  sediment  in  dirty  waters.  The  results  were  a 
complete  failure,  although  the  equipment  was  extensive  and 
most  carefully  designed.  It  was  reported,  however,  that  the 
Santa  Fe  is  now  building  some  tanks  for  this  purpose.  ;;  •■"■,']• 

The  discussion  as  a  whole  indicated  the  complete  success  of 
treating  feed  waters  by  the  introduction  of  compounds  direct 
to  the  tender  tank,  if  blow-off  cocks  are  applied  and  used. 
This  applies  to  both  scaling  and  foaming  waters.    :■-...;:..:. 

RELATION   OF   MECHANICAL   APPLIANCES  TO   FUEL 

;  .^;,.,...r^_:^/  :o.:.V.,;;::vvv:;.  ECONOMY  :,  y;^'-^.:.. .■■{';,.-■■:  ;■'"■.■: 
The  only  object  in  burning  fuel  is  to  obtain  from  it  the 
stored-up  energy  and  utilize  this  energy  to  produce  motion. 
:  "This  being  the  case,  any  device  or  mechanical  appliance  that 
will  enable  us  to  obtain  more  energv'  from  a  given  amount  of 
fuel,  or  to  utilize,  by  converting  into  work,  a  greater  part  of 
the  energy  contained,  must  be  classed  as  a  distinct  factor  in  the 
fuel  problem.  The  percentage  of  economy,  due  to  any  mechan- 
ical device,  can  be  calculated  by  the  increased  amount  of  work 
obtained  from  a  given  quantity  of  fuel ;  and  as  work  in  this 
instance  means  motion,  the  time  element  must  enter  in  the 
problem.  Therefore,  to  get  the  true  measure  of  economy  for 
any  mechanical  device,  the  work  must  be  measured,  not  in 
train  or  engine  miles,  but  in  ton  miles  per  hour.  The  relation 
of  any  mechanical  appliance  to  fuel  economy  would,  therefore, 
be  in  proportion  to  the  decrease  in  fuel  consumption  per  mile 
in  hauling  the  same  tonnage  at  the  same  speed ;  to  the  increase 
in  speed  with  the  same  tonnage  on  an  equal  amount  of  fuel 
per  mile;  or  to  the  increased  tonnage  hauled  at  the  same  speed 
on   the  same  consumption  of  fuel  per  mile  run. 

Viewing  the  proposition  from  this  standpoint,  there  is  no 
question  but  that  of  all  mechanical  appliances  the  high  degree 
superheater  stands  pre-eminently  at  the  head.  The  most  com- 
prehensive and  carefully  conducted  tests  carried  out  in  this 
country,  with  a  view  to  obtaining  definite  data  bearing  on  the 
fuel  economy  due  to  the  use  of  superheat  were  made  by  the 
New  York  Central,  in  connection  with  the  Pennsylvania  Rail- 
road in  1910.*  The  final  results  of  these  tests  are  shown  in  the 
following  table,  in  which  it  is  seen  that  the  saving  in  fuel  due 
to  superheat  (allowing  2.3  per  cent,  as  due  to  improved  cir- 
culation of  the  arch  tubes)  was  equal  to  26  per  cent,  while 
the  total  saving  due  to  the  installation  of  a  brick  arch  and  a 
superheater  was  equal  to  33.3  per  cent.     This  test  also  shows 

•See  American   Engineer  &  Railroad  Journal,  December,   1911,  page  470. 


that  the  application  of  the  brick  arch  resulted  in  a  net  saving  in 
fuel  of  7.3  per  cent. 

A  series  of  tests,  conducted  by  the  chairman,  covering  a 
period  of  several  months,  showed  that  the  increase  in  fuel 
economy  is  proportionate  to  the  increase  in  tonnage,  which 
proves  the  theory  that  the  efficiency  of  a  superheater  loco- 
motive is  proportionate  to  the  increase  in  superheat,  and  the 
degree   of   superheat   depends   on   the   rate   of   combustion;    the 


Dby  Coal  per  Dynamometer  II.   P.   Hour. 


■;?  *'^'>-  -  Speeds. 

'-.^■:  ''•■•-:■:  12.5 

15.0 

17.7 

Average 4.70 

Relative   Coal    Consumption...      100 


Saturated  Steam, 

No  Arch.  Superheater. 

4.67  3.15 

4.75 

4.69        ■■■<.  ':■ 


71.7 


Superheater  and 
Brick  Arch. 

2.90 
3.25 

3.27       .  "• 
3.14 
66.7 


rate  of  combustion  being  necessarily  higher  when  handling  an  ;'. 
increased  tonnage  at  the  same  rat  of  speed.  The  final  results '  ,. 
checked  very  closely  with  the  results  found  on  the  Xew  York  v'_' 
Central  and  the  Pennsylvania. 

Undoubtedly,  next  in  order,  as  a  mechanical  appliance  affect-  •,;■ 
ing  fuel  economy,  is  the  brick  arch,  although  the   feed   water  .'•.•. 
heater  runs  it  a  close  race  and  in  some  instances  precedes  it.   !, 
The  value  of  the  brick  arch  as  a  fuel  economizer  is  due  (where.' 
arch  tubes  are  used  to  support  it)   to  the  increased  heating  sur-  - 
face   of   these  tubes,   and    to   the   better  utilization   of  the   fire-  ; 
box   heating   surface. 

Xo  better  illustration  of  the  method  by  which  the  appli-  ' ". 
cation  of  the  brick  arch  utilizes  the  full  firebox  area  to  the  \ 
best  advantage  can  be  given  than  that  shown  in  the  article  "  > 
contributed  to  the  February.  1912,  number  of  the  American  ■''. 
Engineer,  bv  F.  F.  Gaines,  superintendent  of  motive  power  , 
of  the  Central  of  Georgia,  from  which  the  table  on  the  following  ,.  .. 
page  showing  the  results  of  several  tests  is  taken. 

It  will  be  noticed  that  by  a  change  in  firebox  construction... 
and  the  substitution  of  a  vertical  hollow  wall,  an  even  greater,  ••. 
fuel  economy  is  effected,  and  there  is  no  question  but  that  if  :  ; 
this  type  of  firebox  was  used  in  connection  with  a  high  de-  '  ■]'. 
gree  superheater,  a  greater  per  cent,  of  the  energy  now  un-  ;  C 
avoidably  lost  in  the  present  type  of  locomotive  would  be  ,'  .: 
conserved.  '  •.  ■-, 

The    economical    value    of    the    brick    arch    depends    on    the  v  i 
type   of  boiler,    the   relation   between    the   firebox   heating   sur-    ;  . 
face  and  the  tube  heating  surface,  the  nature  of  the  fuel  and     .  1 
character   of  the   service,   and  it   is   due   to   the   failure   to  take 
into  consideration  the  above  essentials  that  so  many  widely  vary- 
ing  results   are   obtained,   and   so   many   different   opinions   find 
credence  for  and  against  the  value  of  the  arch.     Facts  are  stub- 
bom   things,   however,   and   as   repeatedly   verified   tests   can   be 
taken  as  facts,  we  can  safely  assert  that  in  the  majority  of  the 
present-day   locomotives  the  intelligent  application  of  a  correct 
brick   arch   will   result  in   an   economy   of   fuel   ranging   from   5 
to   15   per   cent. 

Among  other  mechanical  appliances  tending  toward  fuel 
economy,  the  feed  water  heater  must  not  be  overlooked.  Prom- 
inent among  the  successful  types  are  the  Buck-Jacobs,  as  used 
on  the  Santa  Fe,  and  the  Gaines,  used  on  the  Central  of 
Georgia.  Personal  observations,  made  by  the  chairman,  as  to 
the  efficiency  of  the  former,  proved  that  the  temperature  of 
the  feed  water  was  increased  75  deg.  This  multiplied  by  the 
number  of  pounds  of  water  heated  will  give  the  saving  in  heat 
units,  and  this  product  divided  by  the  number  of  heat  units 
obtained  in  the  firebox  from  each  ton  of  fuel  would  represent 
the  fuel  saving.  No  absolute  data  on  this  particular  subject 
is  available,  however,  but  various  estimates  have  placed  the 
feed  water  heater,  where  the  temperature  is  raised  50  deg., 
or  more,  as  being  equal  to  from  8  to  12  per  cenL  in  fuel 
economy.  •   .r.  ' 

While  the  mechanical  stoker  has  a  bright  future  ahead  of  it. 
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and  will  unquestionably,  when  perfected,  be  applied  to  such 
locomotives  as  consume  an  amount  of  fuel  beyond  the  physical 
capacity  of  the  fireman  to  handle,  yet  as  a  fuel  economizer 
per  se,  the  committee  is  not  prepared  to  go  on  record  with  any 
definite  statements.  Although  many  tests  have  indicated  that 
an  economy  in  the  amount  of  fuel  per  ton  mile  per  hour  has 
frequently  been  obtained  with  the  different  types  of  stokers, 
yet  other  tests  have  shown  contrary  results,  thereby  still  leav- 
ing the  question  of  economy  in  pounds  of  coal  somewhat  in 
doubt,  but  when  calculated  on  the  basis  of  cost  per  pound  of 
coal,  the  balance  is  in  favor  of  the  mechanical  stoker,  as  tests 
have  proved  that  by  means  of  this  appliance  a  cheaper  grade 
of  fuel  can  be  handled  successfully.  The  committee  is  pre- 
pared to  go  on  record,  however,  to  the  effect  that  on  large  en- 
gines, which  tax  the  ability  of  the  fireman  to  the  utmost,  the 
application  of  a  successful  mechanical  stoker  will  result  not 
only  in  an  increased  efficiency  of  the  locomotive,  but  also  in  a 
measure  of  fuel  economy  after  the  enginemen  become  suf- 
ficiently familiar  with  it  to  handle  it  intelligently. 

There  are  several  other  mechanical  devices,  such  as  me- 
chanically operated  fire-doors,  grate-shakers,  coal-passers,  etc., 
that  have  a  direct  bearing  on  the  fuel  problem,  but  in  the  ab- 
sence of  any  authoritative  data  on  the  efficiency  of  any  of  these 


ture,  however.  The  fact  that  there  is  a  smaller  quantity  of 
steam  being  exhausted  and  that  it  escapes  at  a  higher  velocity 
would   evidently   demand   a   smaller   nozzle. 

Superheaters  on  switch  engines  is  a  late  development  that 
attracted  considerable  interest.  Members  that  have  had  ex- 
perience with  such  locomotives  reported  them  to  be  surpris- 
ingly successful.  One  speaker  reported  a  saving  of  50  per  cent, 
in  fuel  and  an  increase  of  one-third  in  the  amount  of  work 
performed.  On  the  Lake  Shore  &  Michigan  Southern  the 
dampers  in  the  front  end  have  been  removed  from  super- 
heater   switching    engines    with    no    apparent    disadvantage. 

Stokers. — Clement  F.  Street  was  called  on  and  briefly  re- 
viewed the  development  of  locomotive  stokers  during  the  past 
year.  He  stated  that  the  stoker  was  now  positively  out  of 
the  experimental  stage  and  was  as  reliable  as  any  piece  of 
machinery  could  be.  There  are  now  175  Street  stokers  in 
service  or  on  order.  The  greatest  development  of  the  past 
year  has  been  the  appreciation  of  the  necessity  for  regular 
attentif)n  and  inspection  of  stokers  at  the  terminals.  This  fea- 
ture is  now  fully  understood  and  every  stoker  is  inspected 
and  lubricated  before  the  locomotive  goes  out  on  its  run,  with 
the  result  of  a  practical  elimination  of  stoker  failures  on  the 
road. 
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Train 

Number. 

Extra 

2/36 

3/37 

1/36 

Date. 

1/13/11 
1/14/11 
1/16/11 
1/17/11 

Actual 

Time 
Consumed. 
6  hr.  34  m. 
6  hr.  42  m. 
6hr.  12  m. 
6  hr.  39  m. 

Stops. 

Pounds 
coal  consumed. 

A 

Pounds 
water  evaporated. 

Per  pound 
Total           of  coal. 

96,800             8.10 
109,000             8.16 
105,750             8.49 

109.800  7.71 

421,350             8.10 

121,458            5.95 
124,887              5.70 
113,095             5.93 
121,883             5.42 

481,323              5.74 

110,400             7.36 
120,000             7.27 

102.801  7.45 
117,166             7.51 

Miles 

run 

to  one 

ton  of 

coal. 

16.74 

14.98 

16.08 

14.04 

Tons  coal 

used         Relative 
in  excess,    efficiency 
based  on      based  on 

Engine  1014  coal  con- 
as  unit  of    sumption 

comparison,  per  mile. 

•••t«                      ••••• 

Engine 
Number. 

•1014 
1014 

Numbe 
6 
8 
7 

7 

5 
5 
5 
8 

9 
10 

9 
12 

Time 

r.     Consumed. 

1  hr.    4  m. 

1  hr.  33  m. 

49  m. 

1  hr.  12  m. 

r 

Total. 
11,950 
13,350 
12,450 
14,250 

52,000 

20,400 
21,900 
19,087 
22,500 

83,887 

15,000 
16.500 
13,800 
15,600 

60,900 

Per   1,000 
ton  miles. 

93 
104 

97 
111 

101 

159 
170 
148 
175 

163 

117 
128 
107 
121 

118 

Per^ 
hour 

1,820 
1,991 
2,008 
2,143 

1,991 

2,833 
2,715 
2,841 
3,068 

2,865 



26  hr.    7  m. 

4  hr.  38  m. 

15.38 

100.00 

tl012 
1012 

Extra 

1/36 
Extra 

2/36 

1/18/11 
1/19/11 
1/20/1 1 
1/21/11 

7  hr.  12  m. 

8  hr.    4  m. 

6  hr.  43  m. 

7  hr.  20  m. 

57  m. 
1  hr.  16  m. 

45  m. 
1  hr.  43  m. 

9.80 

9.13 

10.48 

8.89 

'.'..'.' 

•  •  •  • 

a   ••  •  • 

•  •  •  •  • 





29  hr.  17  m. 

4  hr.  41  m. 

9.54 

15.94 

61.96 

S1716 
1716 

Extra 
1/36 

Extra 
1/36 

1/23/11 
1/24/11 
1/2S/11 
1/26/11 

8hr. 

7  hr.  24  m. 

6  hr.  50  m. 

7  hr.  28  m. 

2  hr.  33  m. 
1  hr.  41  m. 
1  hr.  20  m. 
1  hr.  42  m. 

1,875 
2,230 
2.080 
2,089 

13.33 
11.43 
14.49 
12,82 

13.14 



29  hr   42  m. 

7  hr.  16  m. 

2,050 

450,367              7.39 

4.45 

85.58 

•Engine  1014 — 21  in.  x  32  in.  Cooke  consolidation — with  new  firebox  and  combustion  chamber,  with  hollow  brick  wall  and  provision  for  mixing  hot 
air  with  burning  gases.     Total  heating  surface,  2,987.33  sq.  ft. 

tEngine   1012 — Same  class  engine  as  1014,  but  with  original  boiler  unchanged,  and  brick  arch.     Total  heating  surface,  3,022.29  sq.  ft. 

§Engine  1716 — 22  in.  x  30  in.  Baldwin  consolidation — brick  arch.     Total  heating  surface,  3,230  sq.  ft. 

Analysis  of  fuel:  Moisture,  1.39  per  cent.;  volatile  combustible  matter,  30.56  per  cent.;  fixed  carbon,  55.11  per  cent.;  ash,  12.94  per  cent.;  sulphur, 
1.5  per  cent.     B.t.u.  per  lb.  dry  coal  (Mahler  Atwater  calorimeter),  13,179;  B.t.u.  per  lb.  actual  coal,  12,996. 


appliances  in  this  respect,  the  committee  would  prefer  to  have 
the  relative  economies  of  them  brought  out  in  the  discussion 
on  the  floor.  -."t::^-  ^ '■■':'•'<■  ■■        v"   •■  v'.  '     V    '  .   .../ 

Committee :— F.  P.  Roesch,  chairman ;  Dan  Daley,  F.  R. 
Scott,  Y.  S.  Merriman,  D.  J.  Madden,  G.  E.  Spangler  and 
G.   M.    Carpenter. 

vv'-' '^' ■'■■  ■  •  ■:■-'''-'-'  v'"      DISCUSSION.        '"'     ■- ^    ■-■■•'-  ■'■- 

''''  Superheaters. — The  subject  of  superheaters  was  first  placed 
before  the  meeting  for  discussion  and  the  remarks  of  the 
members  indicated  that  the  service  of  superheater  locomotives 
is  so  uniformly  successful  as  to  offer  very  few  features  for 
discussion.  Such  test  results  as  were  quoted  showed  the  re- 
ported figures  to  be  correct  and  the  comment  of  the  speakers 
showed  that  no  difficulties  of  any  importance  have  developed 
There  was  some  question  as  to  the  proper  size  of  nozzle  to 
use  on  a  superheater  locomotive  that  had  been  converted  from 
a  saturated  steam  locomotive.  It  was  finally  explained  by  a  rep- 
resentative of  the  Locomotive  Superheater  Company  that  if 
the  size  of  the  cylinders  had  not  been  increased,  the  nozzle 
would  have  to  be  decreased.     There  is  no  set  rule  on  this  fea- 


Mr.  Street  stated  that  there  were  no  test  figures  available 
as  to  fuel  economy,  but  that  he  hoped  to  have  complete  tests 
in  the  near  future.  He  explained,  however,  that  present  serv- 
ice indicated  that  the  amount  of  coal  per  engine  mile  and  per 
ton  mile  would  be  decidedly  increased,  but  that  the  amount 
per  ton  mile  per  hour  would  be  less.  Stoker  locomotives  are 
worked  to  their  greatest  capacity  all  the  time  and  handle  larger 
trains  at  higher  speeds.    There  was  no  discussion. 

Brick  Arches. — The  president  called  on  Le  Grand  Parish, 
president  of  the  American  Arch  Company,  for  a  report  of  the 
progress  in  the  use  of  arches  during  the  past  year.  Mr.  Parish 
stated  that  85  per  cent,  of  the  new  locomotives  are  fitted  with 
brick  arches.  In  1907  but  25  per  cent,  had  arches.  He  said 
that  the  most  important  recent  development  toward  improved 
combustion  was  the  use  of  the  combustion  chamber,  particu- 
larly the  design  developed  by  F.  F.  Gaines,  superintendent  of 
motive  power  of  the  Central  of  Georgia.  As  an  instance  of 
what  can  be  expected  in  this  direction  he  said  that  the  very 
large  Mallet  locomotives  for  the  Virginian,  which  have  a 
tractive  effort  of  115,000  lbs.,  were  estimated  to  require  9,000 
lbs.  of  coal  an  hour  to  give  their  full  power.     It  was   found, 
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however,  that,  principally  on  account  of  the  application  of  the 
Gaines  combustion  chamber,  they  consumed  but  7,500  lbs.  of 
coal  an   hour  at   full   power. 

Mr.  Parish  stated  that  the  tests  by  Dr.  Goss  at  Coatesville 
showed  an  nicrease  of  8  per  cent,  in  the  amount  of  water 
evaporated  per  pound  of  semi-anthracite  coal  and  of  12  per 
cent,   with   bituminous   coal. 

Replying  to  a  question,  the  speaker  explained  that  the  qual- 
ity of  the  fuel  would  determine  whether  the  arch  should  be 
tight  to  the  flue  sheet  or  not.  In  85  per  cent,  of  the  appli- 
cations it  is  set  away  from  the  sheet  from  5  to  6  in.  The 
openings  are  larger  at  the  corners  than  at  the  center. 

The  value  of  the  circulation  in  the  arch  tubes  was  explained 
to  vary  in  relation  with  the  distance  from  the  upper  end  of  the 
tube  to  the  surface  of  the  water.  It  is  now  the  practice  to 
place  the  back  end  of  the  tubes  close  to  the  crown  sheet.       ,..,- 

■   :^      .]:  V  MR.    WORTHINGTON'S    ADDRESS  :  W    ■ 

B.  .\.  Worthington,  president  of  the  Chicago  &  Alton,  accepted 
an  invitation  to  address  the  convention,  and  spoke,  m  part,  as 
follows :  "      . 

There  is  no  position  in  the  railway  service  where  more  effective 
work  can  be  done  than  in  the  position  of  traveling  engineer,  and 
no  position  that  can  bring  about  more  economy  than  from  the 
head  end  of  a  tram,.  Very  much  good  can  be  done  on  the  part 
of  traveling  engineers,  especially  by  instructing  firemen  to  prop- 
erly perform  their  duties,  as  the  average  fireman  can  save  his 
wages  every  trip  over  the  road  through  proper  fuel  economy. 
.  Much  good  can  be  done  by  instructing  the  engineers  to  use 
careful  judgment  in  starting  trains,  and  in  forcing  them  to 
speed,  and  in  moving  them  between  stations  with  as  small  con- 
sumption of  fuel  as  IS  consistent  with  necessary  speed  and  time 
requirements.  Also  in  instructing  the  engineers  in  the  proper 
use  of  the  steam  m  the  cylinders.  Boiler  feeding  is  quite  as  im- 
portant for  fuel  economy  as  the  right  use  of  steam.  While  en- 
gineers should  maintain  a  nearly  steady  steam  pressure,  they 
should  permit  liberal  variations  of  the  water  level  within  safe 
limits  to  save  fuel. 

Firemen  should  be  instructed  that  the  blowing  of  pop  valves 
wastes  usually  about  a  shovelful  of  coal  per  minute,  or  a  lump 
of  coal  as  large  as  a  lemon  every  second,  and  that  the  avoidance 
of  popping  will  save  considerable  of  their  energy  and  at  the  same 
time  save  dollars  for  the  company. 

Another  thing  comes  to  my  mind  suggestive  of  how  the  traveJ- 
jng  engineers  can  do  much  good,  not  only  for  themselves,  but 
for  the  benefit  of  their  fellow  workmen.  As  is  well  known, 
there  is  prevailing  among  the  laboring  classes  generally  through- 
out the  country  a  spirit  of  unrest  manifesting  itself  through 
strikes  of  the  various  crafts  and  demands  for  higher  compensa- 
tion, until  the  employers  have  reached  a  stage  where  they  find 
themselves  unable  to  grant  further  concessions  and  maintain  the 
solvency  of  their  properties.  Yet  labor  in  all  lines  of  service 
has  never  been  better  paid,  and  the  working  conditions  have 
never  been  less  arduous  in  this  country  than  they  are  at  the 
present  time. 

In  your  daily  association  with  men  in  the  service,  think  of  the 
influence  for  good  which  you  might  exercise  if  you  would  but 
make  the  effort.  Half  of  the  troubles  of  these  men  come  through 
ignorance — ignorance  which  is  fostered  by  various  societies  and 
by  labor  leaders  who  are  supported  and  aided  by  newspapers 
through  the  dissemination  of  socialistic  literature.  In  fact, 
there  seems  to  be  a  yellow  fever  of  literature  prepared  for  the 
spread  of  incorrect  information,  which  is  misleading  to  the  men 
who  have  not  the  chance  or  opportunity  to  get  at  the  facts  to 
enable  them  to  take  a  broader  view  of  things.  Soon  the  men 
who  fall  under  the  baneful  influence  become  unable  to  distin- 
guish between  the  right  and  the  wrong.  Naturally,  they  develop 
a  morbid  thirst  for  sensational  printed  matter,  and  the  more 
they  read  the  less  they  learn. 

Men  in  your  position  who  are  able  to  look  on  both  sides  of 


the  problem,  should  speak  out  plainly  and  do  everything  possible    • 
that    will    work   as   an   antidote   to   these    dangerous    influences. 
What  I  am  pleading  for  is  the  wider,  nobler,  unpaid-for  service 
which  conservative  men  are  able  to  render  to  society,  simply  by     ; 
being  thoughtful  and   helping  other  men  to  think,   thereby   ex- 
ploding wild  and  impracticable  theories  and  bringing  them  out  . - 
to  the  test  of  reason,  obstinately  opposing  all  rash  experiments,  f; 

We  should  not  forget  that  the  existence  of  many  of  our  fellow- 
men  is  along  dark,  confused  and  bitter  lines.     Some  are  groan- 
ing under  the  burden  of  want,  partly  because  of  their  own  idle- 
ness  or   incapacity,    or    partly    because    they    are    following    the  >; 
socialistic  doctrine  that  they  are  entitled  to  a  life  of  ease  and  '" 
pleasure  at  the  expense  of  somebody  else ;  some  because  of  the    '■ 
greed  and  injustice  of  other  men;  and  some  because  of  the  lack    V 
of  proper  guidance  and  of  good  counsel  and  human  sympathy.    - 

The  question  naturally  arises  to  each  and  every  one  of  us  as    j 
to  how  best  to  meet  this  situation.    Manifestly,  if  we  take  a  nega- 
tive position  no  good  will  be  accomplished.     Our  influence,  to  be 
felt,  must  be  positive  and  along  unmistakable  lines.     All   reac-   .  - 
tionary    sentiment    and    false    standards    should    be    rebuked    by  '■_  • 
those  of  us  who  are  able  to  explain  the  fallacy  of  such  danger- 
ous doctrines.     There  is  a  loftier  position  than  merely  to  stand  * 
high  in  the  world,  which  can  be  attained  by  stooping  to  help  your  . 
fellowman  to  a  higher  moral  plane ;   by   fearlessly  pointing  out  .;.. 
the  pathway  of  truth,  purity  and  righteousness,  which   will  cer-  ''■■ 
tainly  result  in  the  greatest  good  to  the  greatest  number,  and  -' 
what  we  need  today  is  a  larger  number  of  men   who  will  not  *■ , 
hesitate  to  stand  for  the  right  and  declare  in  unmistakable  terms  /; 
their  honest  convictions  against  the  evils  that  are  present  on  all  ; 
sides,  and  the  wild  theories  that  are  being  exploited  among  the 
laboring   classes   today,   causing   so   much   socialistic   unrest   and 
labor  trouble. 

It  should  be  remembered  that  decay  begins  in  discord,  which  :.'; 
is  simply  a  loss  of  balance  in  an  organism  because  one  part  of 
the  system  gets  more  than  its  share  of  sustenance  and  the  other 
part  too  little,  and  if  the  process   is  continued,   destruction   is 
inevitable. 

The  traveling  engineers  could  do  much  good  by  conservative    >:■ 
action,  in  softening  and  ameliorating  unavoidable  inequalities  of  .-. 
life  which  have  existed  since  the  world  began,  and  by  striving  to   •. 
change  the  feeling  of  jealous  hatred  against  the  more  fortunate    '} 
ones    into   a    feeling   of   generous    fortitude    and    hospitality,    en- 
deavoring to  keep  the  relations  between  man  and  man  and  be- 
tween class  and  class  in  a  healthy  condition  for  the  benefit  of 
society  as  a  whole. 

If  the  traveling  engineers  of  the  country  will  work  along  these 
lines,  much  good  can  be  accomplished,  and  their  splendid  serv-  • 
ices  in  this  way  will  tend  to  offset  the  socialistic  sentiment  which 
seems  to  promise  to  men  of  limited  understanding  a  life  of  ease 
and  comfort  through  legislative  enactment  and  through  the 
coercive  forces  of  union  labor,  regardless  of  the  industry,  fru- 
gality and  merit  of  the  individual. 

HANDLING     LONG    TRAINS    WITH     MODERN     AIR 
BRAKE    EQUIPMENT 

The  control  of  slack  in  passenger  and  freight  trains  is  an  im- 
portant factor  in  successful  handling;  in  freight  trains  this  item 
is  affected  by  so  many  variable  conditions  that  a  hard  and  fast 
rule  for  its  control  is  impossible.  The  slack  action  is  affected 
more  by  unequal  braking  power  than  by  any  other  single  item, 
and  it  has  been  verj'  aptly  said  by  W.  V.  Turner,  in  a  paper  before 
the  Western  Railway  Club,  that  "the  operation  of  the  brake  is 
according  to  fixed  laws  and  conditions  over  which  the  engineer, 
of  all  men,  has  the  least  control,"  and  still  it  is  on  the  engineer 
that  the  responsibility  rests  for  the  proper  handling  of  trains. 
With  all  these  variable  conditions  to  be  met,  his  success  funda- 
mentally depends  upon  the  use  of  proper  judgment,  the  ability  to 
grasp  and  analyze  conditions  as  they  arise,  and  to  select  the  gen- 
eral rule  of  operation  of  the  brake  that  will  cover  the  situation 
with  the  least  shock  and  danger. 
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To  make  tlie  handling  cf  long  trains  successful  it  will  be 
necessary  to  have  the  co-operation  of  both  the  transportation 
and  mechanical  departments,  the  former  interested  in  the  make- 
up of  trains  and  the  latter  in  the  maintenance  of  equipment. 
When  shorter  trains  were  general  and  comparatively  light  power 
was  used,  the  make-up  of  a  train  was  not  given  special  consid- 
eration, nor  was  it  essential  that  it  should  be,  but  when  you  con- 
sider that  in  the  ordinary  100-car  train  there  is  over  fifty  feet  of 
slack,  the  energy  stored  in  a  moving  loaded  train  (especially  when 
concentrated  at  any  one  point)  is  terrific. 

To  give  some  idea  of  the  effect  of  unequal  braking  power  in  a 
long  loaded  train,  we  call  attention  to  tests  made  on  the  Chesa- 
peake &  Ohio.  The  train  consisted  of  3  Mikado  engine,  dyna- 
mometer car,  wooden  underframe  coach,  one  hundred  loaded 
steel  cars  and  a  caboose.  The  gross  weight,  exclusive  of  engine, 
was  6.592  tons.  The  train  was  moving  at  a  speed  of  twelve  miles 
an  hour  on  level,  straight  track,  with  th-i  steam  pressure  on  the 
engine  down  to  eighty  pounds.  The  engine  was  equipped  with 
two  No.  5  Nevv  York  pumps  and  "LT"  equipment.  The  brake 
pipe  pressure  had  gradually  fallen  from  seventy  to  sixty  pounds, 
when  one  of  the  triples  near  the  head  enu  went  to  quick  action, 
but  quick  action  did  not  carry  through  the  entire  train,  as  the 
brake  pipe  recording  gage  on  the  caboose  showed  a  seven-pound 
service  reduction.  A  buff  was  recorded  on  the  dynamometer  car 
of  830.000  lbs.  and  the  drawhcad  was  driven  up  and  the  Farlow 
attachment  stops  sheared  off  on  the  tifty-ninth  car.  The  quick 
action  probably  carried  close  to  the  tifty-ninth  car,  causing  the 
head  end  of  the  train  to  stop  and  the  slack  running  up  in  the  rear 
portion  caused  the  shock. 

On  another  run  with  a  Mikado  engine  ascending  a  .3  per  cent. 
grade  with  eighty-five  fifty-ton  steel  cars,  6,025  gross  tons,  and 
being  pushed  by  a  helper,  the  train  was  moving  at  a  speed  of 
eleven  miles  an  hour,  when  the  air  hose  burst  on  the  fourth 
head  car,  causing  a  buff  of  610,000  lbs.  on  the  dynamometer  car 
and  breaking  down  the  drawhead  and  draft  sills  on  the  twenty- 
first  car  from  the  leading  engine. 

The  same  condition  is  true,  only  in  a  lesser  degree,  when  the 
slack  IS  run  in  rapidly  with  a  heavj-  service  application  of  the 
brakes,  and  it  is  of  the  greatest  importance  that  the  equipment 
be  kept  in  the  best  possible  condition,  the  adjustment  of  piston 
travel  uniform,  the  brake  cylinder  leakage  kept  to  the  minimum, 
and  that  the  enginemen  be  instructed  as  to  the  proper  methods 
of  handling. 

With  the  improved  equipment  that  has  been  put  in  service 
recently,  the  success  of  handling  the  long  train  depends  chiefly 
on  how  the  equipment  is  operated.  By  long  trains  we  mean 
eighty-rive  cars  or  over.  We  would  in  no  case  recommend  tliat 
more  than  a  seven  to  ten-pound  initial  reduction  be  made,  and  as 
far  as  possible  that  that  reduction  be  allowed  to  stop  the  train. 
When  within  fifty  to  seventy-five  feet  of  the  stop  another  reduc- 
tion should  be  made,  so  that  the  brake  pipe  will  be  exhausting 
when  the  train  comes  to  a  stop.  The  latter  reduction  is  made  to 
keep  tlic  slack  bunched  and  to  leave  the  train  in  a  good  position 
for  starting.  When  a  stop  can  be  contemplated  far  enough  in 
advance,  the  throttle  should  be  closed  gradually,  and  the  train 
allowed  to  drift  before  an  application  is  made,  so  as  to  allow  the 
slack  to  assume  its  normal  position  and  bunch  slowly,  for  in  the 
case  of  the  large  engines  the  internal  resistance  will  very  readily 
bunch  the  slack  when  the  engine  is  shut  off.  In  every  case  where 
the  train  consists  of  loads  on  the  head  end  and  empties  on  the 
rear  the  application  should  be  begun  before  the  engine  is  shut 
off,  keeping  the  train  stretched  as  far  as  possible,  otherwise  when 
the  brakes  take  hold  on  the  rear,  the  slack  will  run  out  rapidly, 
due  to  the  excess  braking  power  concentrated  on  the  rear,  with 
a  tendency  to  part  the  train. 

•:  In  all  air  brake  operation  the  chief  factor  is  the  time  element, 
and  this  governs  either  when  applying  or  releasing  the  brakes. 
The  ideal  method  of  controlling  the  slack  in  long  trains  would  be 
to  cause  the  serial  operation  of  the  brake  on  each  car  rapidly 


enough  to  make  each  car  do  its  braking  and  at  the  same  time 
equalize  the  retarding  force  of  each  car,  but  as  a  rule  with  a  long 
train  the  stop  is  completed  before  the  brakes  on  the  rear  of  the 
train  are  effectively  set,  and  while  the  time  element  is  reduced 
by  the  introduction  of  the  quick  service  triple,  it  is  still  an  ever- 
present  factor  and  one  which  both  the  air  brake  companies  are 
trying  to  overcome  by  the  use  of  the  electro-pneumatic  and  load- 
and-empty  brakes,  which  are  in  process  of  development. 

When  releasing  the  brakes,  the  time  factor  becomes  of 
greater  moment  so  far  as  the  serial  operation  of  the  brake  is 
concerned,  and  where  an  effort  is  made  to  start  long,  heavy  trains 
before  the  release  of  the  rear  brakes  the  danger  of  parting  is  as 
great  as  when  stopping  trains.  After  coupling  up  at  water  or 
coaling  stations,  or  after  a  full  service  application  has  been  made, 
we  recommend  that  the  enginemen  be  instructed  to  place  the 
brake  valve  handle  in  full  release  position  not  longer  than  fifteen 
seconds  and  then  return  it  to  running  position,  and  that  no  effort 
be  made  to  start  the  train  until  one  mmute  has  elapsed  with 
fifty  cars  or  less,  and  with  trains  of  over  fifty  cars  two  minutes 
additional  be  allowed  for  every  twenty-five  cars  over  fifty.  For 
instance,  three  minutes  should  be  allowed  for  seventy-five  and 
live  minutes  for  one  hundred  cars.  This  is  to  be  independent  of 
the  pump  capacity,  for  the  length  of  time  required  to 
release  the  brakes  depends  on  the  time  required  to  build  the 
pressure  up  on  the  rear  of  the  train,  which  is  entirely  controlled 
by  the  frictional  resistance  of  the  brake  pipe.  When  releasing 
the  brakes  in  all  cases  we  recommend  the  "kick-off"  to  release 
such  brakes  on  the  head  end  as  may  have  re-applied. 

The  successful  handling  of  freight  trains  depends  on  the  con- 
dition of  draft  rigging,  piston  travel,  brake  cylinder  and  brake 
pipe  leakage,  all  of  which  is  dependent  on  the  thoroughness  of 
terminal  inspection. 

Yard  test  plants  should  be  installed  at  all  terminals,  brakes 
put  in  serviceable  condition,  and  brake  pipe  leakage  determined 
ijcfore  the  engine  couples  to  the  train.  The  amount  of  brake 
pipe  leakage  permissible  is  determined  by  the  length  of  the  train, 
but  it  must  be  remembered  that  brake  pipe  leakage  is  byond  the 
control  of  the  engineman,  and  on  the  amount  of  leakage  depends 
to  a  great  extent  his  ability  to  handle  the  train  successfully.  The 
maximum  amount  of  leakage  determined  on  by  a  certain  large 
system,  that  is  operating  long  trains  successfully,  is  as  follows : 
Eight  pounds  for  trains  not  to  exceed  twenty-five  cars,  seven 
pounds  for  trains  up  to  fifty  cars,  si.x  pounds  for  trains  up  to 
75  cars,  and  five  pounds  for  all  trains  over  75  cars. 

The  make-up  of  trains  is  determined  largely  by  local  conditions, 
such  as  yard  facilities,  classification,  character  of  lading  and 
types  of  cars ;  however,  upon  the  make-up  of  the  train  also  de- 
pends the  ability  of  the  engineman  to  successfullj-  handle  it  to 
avoid  break-in-two  shocks  and  shifting  of  lading.  While  it  is 
considered  impractical  to  alternate  loads  and  empties,  some  ef- 
fort should  be  made  to  equalize  the  braking  power  of  long  trains 
as  affected  by  loads  and  empties  or  light  and  heavy  loads,  such 
as  coal  and  merchandise.  This  can  be  done  to  some  extent  by 
distributing  the  lights  and  the  loads  in  cuts  throughout  the  train, 
rather  than  by  placing  the  loads  ahead  and  empties  behind,  as  is 
the  common  yard  practice.  One  of  the  most  prolific  causes  of 
break-in-twos  is  the  improper  handling  of  cars  on  hump  yards 
and  failure  to  make  thorough  inspection  to  determine  the  condi- 
tion of  the  cars  after  they  have  been  humped.  >■'' 

Where  engines  are  equipped  with  large  pumps,  there  has  been 
some  doubt  as  to  the  ability  to  stop  long  trains  by  the  use  of  the 
conductor's  valve,  or  where  the  break-in-two  occurs  near  the 
rear,  and  several  cases  are  known  where  the  train  proceeded  for 
a  considerable  distance  after  breaking  in  two  without  any  appre- 
ciable fall  in  pressure  shown  by  the  gage  on  the  engine ;  while 
this  is  possible  where  the  train  has  not  been  charged  up,  several 
tests  which  were  conducted  on  a  100-car  train  show  that  by  open- 
ing the  conductor's  valve  all  brakes  could  be  set ;  the  feed  valve 
would  release  the  first  ten  to  fifteen  brakes  and  keep  them  re- 
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eased,  the  remainder  of  the  brakes  would  remain  applied,  these 
lests  being  conducted  with  the  brake  valve  handle  in  running  po- 
sition. Where  the  train  is  properly  charged,  a  break-in-two 
would  stop  the  train ;  therefore  the  enginemen  should  be  im- 
pressed with  the  fact  that  when  handling  long  trains  with  en- 
Ltines  of  large  pump  capacity  they  should  not  attempt  to  start 
;mtil  all  auxiliaries  have  had  time  to  charge.  It  requires  from 
fourteen  to  twenty  minutes  to  charge  the  one  hundredth  car  from 
zero  to  seventy  pounds.  We  do  not  mean  to  imply  that  it  is 
necessary  to  stand  still  that  length  of  time,  but  sufficient  time 
should  elapse  after  coupling  up.  when  the  engine  has  been  de- 
tached for  long  periods,  to  give  the  auxiliaries  time  to  charge  up 
sufficiently,  so  in  case  of  a  break-in-two  the  brakes  would  set.  It 
has  been  the  experience  of  the  committee  that  where  trains  break 
m  two,  proceed  and  leave  the  rear  section,  it  usually  occurs  at 
water  tanks  or  where  the  engine  has  been  detached  from  the  train 
for  a  considerable  length  of  time  and  an  effort  is  made  to  start 
without  waiting  for  time  to  recharge.  The  conductor  should  be 
instructed  that  when  necessary  to  stop  the  train  from  the  rear, 
the  conductor's  valve  should  be  opened  wide,  without  the  usual 
effort  to  make  a  service  application. 

A  few  general  instructions  should  be  given  to  enginemen, 
which,  together  with  the  use  of  good  judgment,  will  practically 
eliminate  break-in-twos.  Care  should  be  used  not  to  run  the 
slack  in  or  out  too  rapidly ;  the  heavier  the  engine  and  the  longer 
the  train  the  more  care  and  time  should  be  used.  No  accurate 
stops  should  be  attempted ;  where  the  engine  has  to  be  spotted, 
such  as  at  water  tanks  and  coaling  stations,  it  should  be  de- 
tached from  the  train.  A  light  initial  reduction  should  be  made 
and  that  allowed  to  stop  the  train,  except  that  when  within  fifty 
to  seventy-five  feet  of  the  stop  another  reduction  should  be  made 
so  that  the  brake  pipe  will  be  exhausting  when  the  stop  is  com- 
pleted, this  to  leave  the  train  in  a  favorable  position  to  start. 
Straight  air  should  not  be  used  to  make  stops  or  to  handle  trains 
except  when  releasing  brakes,  and  then  only  to  assist  "K"  triples 
in  preventing  slack  from  running  out. 

When  beginnnig  an  application,  the  speed  of  the  train  should 
be  taken  into  consideration.  It  must  be  remembered  that  the 
retarding  force  of  any  given  cylinder  pressure  increases  as  the 
speed  decreases.  When  handling  long  trains  on  grades,  such  ap- 
plication should  be  made  as  necessary  to  control  the  speed  of 
the  train,  care  being  taken  to  prevent  overheating  of  the  tires. 

On  long  grades  where  upward  of  seventy-five  cars  are  handled 
and  where  the  character  of  the  grade  will  permit,  it  will  be  found 
of  advantage  to  turn  up  about  75  per  cent,  of  the  retainers  on 
the  head  end  of  the  train.  This  will  have  a  tendency  to  keep 
slack  from  running  in  and  out  each  time  an  application  and  re- 
lease are  made,  and  this  is  especially  so  where  light  loads  or 
empties  are  being  handled  on  the  rear.  ^  :■>;•..•■;••■,.  ^'    ,  < 

With  trains  of  over  seveiity-five  cars,  the  brakes  should  not  be 
released  after  the  speed  has  reduced  below  fifteen  miles  an  hour. 

When  backing  long  trains,  where  possible  to  do  so,  they  should 
be  allowed  to  drift  to  a  stop;  otherwise  steam  should  be  used 
with  the  locomotive  brake  released  to  keep  the  slack  from  run- 
ning out  too  rapidly. 

Handliu'^  Passenger  Trains. — With  tlic  introduction  of  heavy 
steel  passenger  equipment  came  the  introduction  of  the  double 
'•PM"  equipment,  the  "LN"  and  "J,"'  a  little  later  the  "PC,"'  and 
now  the  electro-pneumatic  brake  is  being  pushed  for  passenger 
service.  :< :  '  :;::^  i.:  •.■■.•.■  ^"'.•.'.■"'■.  ''^"■■rV:-'.'":'' 

The  double  'PM''  equipment  consists  cf  two  separate  sets  of 
brakes  on  each  car,  a  brake  for  each  truck,  and  has  proved  more 
or  less  unsatisfactory,  due  to  the  increase  in  the  volume  to  be 
taken  care  of  and  the  attendant  liability  of  stuck  brakes  unless 
the  greatest  amount  of  care  is  used.  In  ordinary  passenger  train 
handling  with  double  "PM"  equipment  it  is  necessary  that  very 
close  attention  be  given  to  the  condition  of  triple  valves,  espe- 
cially as  to  the  tightness  of  the  packing  ring ;  otherwise  unless 
heavy   reductions  are  continually   made,   trouJjle   will   be   experi- 


enced with  the  brake  sticking.  In  instructions  to  enginemen  we 
recommend  that  they  make  no  reductions  of  less  than  fifteen 
pounds,  the  reduction  being  split,  the  initial  reduction  to  be  six 
pounds,  so  as  to  gradually  bunch  the  slack  in  the  train,  that  to 
be  followed  with  a  nine  or  ten-pound  reduction  before  releasing. 
The  brake  valve  handle  should  be  kept  in  full  release  position 
with  over  eight  cars  for  at  least  five  seconds.  Unless  the  en- 
ginemen will  follow  these  instructions  there  will  be  more  or  less 
trouble  experienced  with  the  "PM"'  equipment,  due  to  burned-up 
brakes  or  slid  flat  wheels,  the  explanation  being  that  the  heavy 
load  remaining  on  the  slide  valves  of  each  triple  valve  where  the 
pressure  is  reduced  to  but  a  few  pounds  below  standard,  coupled 
with  the  slow  rise  in  brake  pipe  pressure  requires  that  the  triple 
valve  piston  packing  rings  be  a  good  fit  to  insure  release.  It 
must  be  understood  that  if  the  speed  of  a  train  is  slow  the  heavy 
reduction,  if  made  while  moving,  will  have  about  the  same  effect 
as  quick  action.  A  light  reduction  should  be  made  to  stop  the 
train,  and  after  being  stopped  the  brake  pipe  pressure  should  be 
further  reduced,  so  as  to  insure  release.  "V.: '';..?;.  ■:• 

With  either  the  "LN,"  "J"  or  "PC"  equipments  the  best  results 
are  obtained  by  splitting  up  the  reductions,  for  in  long  passenger 
trains  the  slack  action  can  be  made  very  uncomfortable  for  pas- 
sengers. We  recommend  that  in  each  case  the  prcliminar>'  re- 
duction be  from  six  to  eight  pounds,  and  after  a  short  interval 
the  necessary  reductions  be  made  to  stop  the  train.  It  must  be 
remembered,  however,  that  the  brakes  with  these  equipments  are 
positive  and  severe,  and  care  should  be  taken  at  slow  speeds  to 
prevent  wheel  sliding.  With  the  "PC  equiptnent  it  is  necessary 
to  make  a  seven  or  eight-pound  reduction  of  brake  pipe  pressure 
before  the  brake  applies,  the  high  differential  being  used  so  that 
slight  variations  in  brake  pipe  pressure,  such  as  would  be  caused 
by  a  sluggish  feed  valve,  will  not  cause  an  undesired  application. 

On  account  of  the  large  volume  of  air  required  for  heavy 
passenger  trains,  and  the  various  devices  on  engines  operated  by 
air,  it  is  imperative  that  passenger  engines  be  equipped  with  two 
pumps,  and  they  should  not  have  a  main  reservoir  capacity  of  less 
than  50,000  cu.  in.        - >  ■  -.    .'-^; ^^^^ '-• ;  •:'  >-:v:^ -:■:;?.>: 

Committee:  W.  F.  W^alsh,  chairman.  E.  F.  Wentworth,  W.  V. 
Turner,  C.  W.  Wheeler,  H.  A.  English,  j,nd  H.  A.  Flynn. 

■'-.  V  '  'U  y^^:'  :^'''^/J:r-'         DISCUSSION,     "^v  ■^'^' •■:;' vi'-'-'r  ^y'"  ;^■^^• '?"- 

This  subject  aroused  the  most  discussion  of  any  of  the  reports 
presented  at  the  meeting.  It  appeared  that  the  trouble  with 
rough  stops  on  long  passenger  trains  and  damage  to  the  cars  in 
long  freight  trains,  due  to  poor  handling  of  the  brakes,  was 
quite  general,  and  that  there  was  considerable  doubt  in  the 
minds  of  many  members  as  to  the  proper  methods  to  overcome 
it.  W.  V.  Turner,  of  the  Westinghouse  Air  Brake  Company, 
■opened  the  discussion  with  a  very  clear  ard  complete  explanation 
of  the  proper  proceeding  in  braking  long  trains,  and  during  the 
two  sessions  given  up  to  a  discussion  of  this  subject,  he  was 
called  on  frequently  for  further  suggestions  to  suit  special  cases. 
It  was  made  clear  b)'  Mr.  Turner  that  it  was  impossible  to  make 
rules  that  would  fit  all  cases.  The  engineman's  judgment  must 
be  depended  on,  as  he  is  the  only  one  who  can  know  the  exact 
conditions.  He  should  be  taught  to  give  the  time  element  care- 
ful consideration  in  every  case,  and  should  be  instructed  in  prin- 
ciples rather  than  being  given  rules  to  follow. 

T.  F.  Lyons  (Lake  Shore  &  Michigan  Southern)  stated  that 
most  of  the  flat  wheels  could  be  avoided  by  a  more  careful 
manipulation  of  the  brakes,  which  usually  means  a  longer  time 
allowed  in  making  the  stop.  The  success  of  the  two-application 
method  depended  on  how  much  the  speed  was  reduced  with  the 
first  application.  If  the  speed  was  not  reduced  to  about  20  miles 
an  hour,  tlic  second  application  would  not  give  a  smooth  stop. 
He  also  strongly  advocated  the  cultivating  of  judgment  rather 
than  the  teaching  of  rules.  Several  other  members  spoke  of  the 
multiple  application  method  not  being  successful,  but  it  ap- 
peared that  either  the  conditions  were  not  normal  or  that  the 
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;,,  speed  was  not  reduced  sufficiently,  as  explained  by  Mr.  Lyons. 

The  fact  that  the  loaded  and  empty  cars  in  freight  trains  are 

not  equally  distributed  throughout  the  train   was  held  by  some 

members  to  be  responsible  for  many  bad  order  cars.     This  make- 

,.'.  up  of  train   was   strongly   recommended  by   some   speakers,   but 

7  later  in  the  discussion  the  fact  was  made  clear  that  if  the  tonnage 

-:•  could  be  increased  by  grouping  the  loads  ahead,  this  factor  would 

•■'  be   of   more   value    than    the    improved    braking   qualities.      The 

■  thing  to  be  done  is  to  learn  to  handle  the  trains  as  they  are  and 
.,'?  not  as  the  enginemaii  would  like  them  to  be. 

.\  light  application  of  the  brakes  before  the  throttle  is  closed 
:^   was   reported   as  being   successful,   as   it   permitted  the   slack  to 

adjust   itself   without   siiocks.     Here   again   it   appeared   that   the 
'   ,.  make-up  of  the  tram  and  the  character  of  the  brake  equipment 
.,;.'  would  be  the  determining  factor  as  to  ihe  advisability  of  this 
'-.'practice,    /i     v^~   ■'::■'■■''    :■'■-■■'■■:"'■-■'':■■  '-.'"'/-'•'■■ 

The  fact  that  mttch  damage  to  cars  that  is  blamed  to  poor 
.■handling  of  the  brakes  is  really  due  to  rough  handling  in  the 
:•     yards  was  mentioned  by  Mr.  Roesch.     Damage  to  cars  resulting 

from  treatment  in  the  yards  very  frequently  will  not  make  itself 

,..    evident   until   the   train    is   many   miles   away,   when   a   stop  or 

.slow-down  that  is  practically  perfect  will  give  the  shock  needed 

.  ]'  to    release    the    damaged    drawbar.      This    is    especially    so    with 

wooden  cars  when  mixed  with  all-steel  equipment. 

In  connection  with  handling  long  passenger  trains,  Mr.  Turner 

explained  that  a  reduction  of  not  over  ten  pounds  should  be  made 

if  the  speed  of  the  train  is  less  than  thirty  miles  an  hour.     He 

■^  explained  that  different  make-ups  of  train,  i.  e.,  how  many  loaded 

.baggage   or   mail   cars   there    were   at   the   head   end   of  tlie   train 

.  '  and  how  many  passenger  cars  and  sleepers  back  of  them ;  the 

.'condition  of  the  rail,  the  speed  of  the  train,  the  grade  and  curve 

.-'V  conditions,    were    all    factors    to    he    taken    into    consideration    in 

"determining  the  proper  method  of  stopping  long  passenger  trains. 

:.;;  A  retarding  force  of  not  over  l^-S  per  cent,  per  second  should  not 

.     be   exceeded.     Unless   everything   in   connection   with  the  brakes 

;•,     on  the  train  is  in  good  condition  it  is  impossible  to  make  a  per- 

-.. '  feet  stop  in  any  case.    The  electro-pneumatic  brake  is  now  being 

'.  .'  developed  to  overcome  some  of  these  troubles. 

.  ■"      The  use  of  the  conductors'  valve  for  service  application  of  the 

^  ■  .brakes  was  strongly  condemned ;  this  valve  is  for  emergency  only. 

■  '       F.  B.  Farmer,  of  the  Westingliouse  Air  Brake  Company,  ad- 

-      vised  the  use  of  braking  methods,  suited  tc  the  worst  conditions, 

at  all  times.     The  so-called  split  reduction  had  been  found  suc- 
..^    cessful  in  some  cases. 

':         In  the  opinion  of  one  member,  rough  stops  are  sometimes  due 
"  ^  to  the  fact  that  the  brakes  on  the  locomotive  do  not  release  as 

■  quickly  as  do  those  on  the  cars.      ..'.,!.;-•■,•.:;.:.'•.,• 

;;  The  uniformity  of  smooth  stops  with  long  passenger  trains  on 
.the    New    York    Central    Lines,    which    was    mentioned    by    Mr. 

Turner,  was  explained  by  Mr.  Kenny,  a  locomotive  engineer  on 

/     that   system,  as   being  entirely  due   to   the   attention   given   the 

y  matter  by  the  engiiumen.     Xo  .set  rules  are  followed,  and  the 

so-called  running  test,  which  consists  of  a  light  application,  soon 
'  after  the  train  is  started,  is  depended  on  for  information  as  to 

how  to  handle  the  brakes  in  making  a  stop.  ^ 

TRAIN    TONNAGE 

;".  J.  M.  Daly,  general  superintendent  of  transportation  of  the 
'■  •  Illinois  Central,  presented  a  paper  on  Train  Tonnage,  of  which 
.the  following  is  an  abstract:  ,*  .: 

Admitting  that  the  roads  require  economy  from  your  depart- 
.!;.  ment,   the   next    move   is   to   carefully   analyze   the   factors   that 
'■■  create  train  resistance  and  determine  what  is  necessary  to  ob- 
tain increased  efficiency  in  the  loading  of  trains.     To  do  this,  it 
.'';  is  necessary  to  briefly  review  the  methods  used  in  loading  trains. 
Records   show   that   in    1870  the   carrying   capacity   of   freight 
:'s  cars  was  about  24.000  lbs. ;  today  it  is  100,000  lbs.,  an  increase  of 
..over  400  per   cent.     In   1870  the   average   weight   of  a   car  was 
.  .^  16,000  lbs.,  or  40  per  cent,  of  its  capacity,  whereas  today,  a  100,000 
-lb.   capacity  car  weighs  only  40,000  lbs.  or  40  per  cent,  of  its 


capacity.  In  1870  the  record  shows  that  trains  were  made  up 
on  the  basis  of  a  given  number  of  loaded  cars,  and  if  empty  cars 
were  in  a  train  they  were  rated  at  two  empties  equal  to  one  load. 
Later  on  this  was  modified  and  three  empties  were  considered 
equal  to  two  loads.  This  was  a  reasonably  accurate  basis  due 
to  the  uniform  capacity  and  loading  of  cars  moved  in  tonnage 
trains,  but  with  the  adoption  of  the  large  capacity  cars,  the  car 
basis  had  to  be  abandoned  and  the  gross  ton  basis  adopted. 

About  1895,  with  the  introduction  of  the  large  50-ton  capacity 
coal  car,  the  Hocking  Valley  found  it  impracticable  to  load  en- 
gines on  the  basis  of  the  number  of  cars,  as  trains  with  50-ton 
capacity  cars  invariably  stalled.  This  condition  necessitated  a 
change,  and  the  gross  ton  basis  was  adopted.  Immediately  on 
the  adoption  of  the  gross  ton  basis,  it  was  found  that  an  engine 
rated  at  2,100  gross  tons  when  hauling  30-ton  capacity  cars, 
gross  weight  per  car  50  tons,  had  its  maximum  load  with  42  cars 
or  2,100  tons,  whereas  the  same  engine  could  run  away  with  30 
cars  of  70  tons  each,  although  the  gross  weight  of  both  trains 
was  the  same ;  hence  it  then  became  necessary  to  equate  the 
tonnage  of  cars  due  to  the  gross  weight  of  each. 

About  this  time  D.  F.  Crawford,  general  superintendent  of 
motive  power  of  the  Pennsylvania  Lines,  devised  his  plan  to 
make  an  arbitrary  car  allowance  to  meet  the  variation  in  gross 
weight  of  cars.  This  plan  is  to  test  engines  with  a  train  made 
up  of  all  light  empty  cars  and  another  test  of  the  heaviest  loaded 
cars ;  then  divide  the  difference  in  the  gross  tons  hauled  by  the 
difference  in  the  number  of  cars  hauled,  then  allow  the  result 
as  an  arbitrary  to  each  car  in  addition  to  its  actual  weight. 

In  1900  we  made  a  test  on  the  Ontario  &  Western  with  a  full 
tonnage  train  of  cars  averaging  55  gross  tons,  and  the  engine 
had  no  trouble  in  hauling  it  over  the  grade,  whereas  with  70 
gross  ton  cars  it  stalled.  This  required  an  investigation,  and  it 
was  a  conductor  that  solved  the  problem  for  us  by  showing  that 
the  heavy  cars  depressed  the  rails  at  the  joints  and  made  an  in- 
creased up-hill  pull,  or,  as  he  stated,  it  made  waves  in  the  track 
at  the  rail  joints,  due  to  light  rail,  poor  ballast  and  surface.  I 
cite  this  instance  merely  to  show^  that  the  building  of  large  ca- 
pacity cars  of  itself  would  increase  the  expense  of  transporta- 
tion, unless  additional  money  was  spent  for  the  heavier  rail  and 
better  roadbed,  points  which  the  public  does  not  give  proper  con- 
sideration. ;  ., 

Mr.  Cheeney,  of  the  Chicago,  Milwaukee  &  St.  Paul,  has  de- 
vised the  plan  of  loading  engines  on  the  basis  of  pounds  of 
tractive  power  used,  instead  of  gross  tonnage,  which  is  a  very 
accurate  basis.  For  example,  on  a  .25  per  cent  grade  if  a  72-ton 
car  requires  eight  lbs.  per  ton  of  tractive  power,  he  figures  it  at 
8  X  72  =  576  lbs.,  and  would,  in  building  up  the  train,  use  the 
576  lbs.  instead  of  72  tons,  and  when  the  total  pounds  of  tractive 
power  used  on  all  cars  is  equal  to  the  tractive  effort  of  the  en- 
gine it  has  its  full  tonnage,  or  100  per  cent.  The  objection  to 
this  plan  is  the  amount  of  time  required  in  busy  yards  to  compute 
the  tonnage.  This,  however,  can  be  overcome  by  reducing  the 
pounds  of  tractive  effort  used  per  car  to  the  ton  unit  and  using 
a  computing  machine  properly  adjusted. 

;  The  most  important  feature  in  connection  with  the  problem  is 
to  see  that  trains  are  properly  loaded  under  any  plan  adopted. 
My  experience  leads  me  to  believe  that  the  work  of  the  mechan- 
ical engineer,  the  traveling  engineer  and  other  officers  in  deter- 
mining the  resistance  per  ton  of  car  and  other  factors  previ- 
ously stated,  is  the  easy  part  of  it.  The  difficulty  is  in  having 
the  terminal  forces  build  up  the  trains  properly  with  the  as- 
signed tonnage.  ■■■';■■"■•.     v; '0 '•.••/•.' 'r..-,-   •■■.••■ 

The  ideal  method  to  increase  the  train  load  is  to  equate  the 
tonnage  of  cars,  then  arrange  for  the  switching  department  to 
properly  build  up  the  train,  and,  when  ready,  have  the  yard  clerk 
check  the  track,  go  to  the  office,  pull  the  bills,  foot  the  tonnage 
on  the  train  resistance  computer,  notify  the  yard  what  tonnage 
to  add  to  or  take  off,  have  the  bills  ready  for  the  conductor 
when  he  calls,  and  avoid  delaying  the  departure  of  the  train, 
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■•'..■       X        .  ■  ;_  .  !.'_    ".^ 


September,  1912. 


AMERICAN    ENGINEER. 


473 


\  liich  will  save  in  overtime  and  fuel  and  often  permit  another 
train  to  pull  in  on  the  track  cleared.  After  the  departure  of  the 
irain,  the  yard  clerk  should  enter  on  his  daily  tonnage  report 
the  train  number,  number  of  cars  hauled,  the  rating  of  engine 
and  the  equated  tons  hauled.  A  copy  of  this  report  should  be 
sent  to  the  superintendent  or  train  master  at  the  close  of  each 
day,  in  order  that  he  may  investigate  at  the  time  the  cause  of 
iailure  to  properly  load  the  individual  train,  instead  of  investi- 
gating the  matter  30,  60  or  even  90  days  later,  when  the  terminal 
.  i-  not  in  position  to  make  an  accurate  explanation. 

The  16-hour  service  law  has  materially  affected  the  handling 
of  tonnage,  and  frequently  when  trains  are  given  their  assigned 
tonnage  not  equated,  and  U  happens  to  be  largely  in  light  ca- 
pacity cars.  It  results  in  dragging  over  the  road  and  very  fre- 
quently ni  the  tram  being  tied  up  on  the  line  on  account  of  the 
16-hour  law,  thereby  creating  considerable  expense  instead  of 
resulting  in  a  saving. 

This  condition  can  be  largely  overcome  through  the  equated 
basis  of  loading  engines,  as  under  that  plan  the  drawbar  pull  of 
all  trains  is  equalized  so  that  it  is  impracticable  to  have  one 
train  exert  40.(XX)  lbs.  of  tractive  power,  as  compared  with  an- 

.  other  train  with  the  same  tonnage  exerting  only  32,000  or  34,000 
lbs.  By  loading  the  trains  with  a  imiform  drawbar  pull,  the 
engines    should    be    able    to   handle    all    trains    within    the    time 

■  allowance. 

Another  factor  which  has  been  given  considerable  thought 
and  on  which  a  large  number  of  tests  have  been  made  by  some 
roads  is  the  weather  or  temperature  factor.  Tests  have  been 
made  of  the  resistance  of  different  weights  of  cars  at  30  deg. 
above  and  at  different  stages  from  that  down  to  20  deg.  below 
zero,  but  personally  1  do  not  consider  them  as  of  much  impor- 
tance in  practical  operation  for  several  leasons.  The  tempera- 
ture may  be  20  above  zero  with  a  drifting  wind  which  is  carrying 
snow  into  the  cuts,  making  it  much  more  difficult  to  operate 
ihan  if  the  temperature  was  zero  and  calm.  Again,  the  temper- 
ature at  the  initial  terminal  point  may  be  20  above  and  calm, 
whereas  50  miles  out  in  the  direction  the  train  will  move,  it  is 
snowing,  drifting  and  down  to  zero.  Again,  at  certain  terminal 
points  where  they  are  fortunate  enough  to  be  located  on  an  ele- 
vation where  they  get  the  benefit  of  down-grade  or  momentum 
in  leaving  the  terminal,  an  engine  can  haul  300  or  400  tons  more 
in  cold  weather  than  if  the  terminal  was  located  in  a  sag  where 

:  there  was  a  slight  grade  leaving  the  terminal,  for  the  reason  that 
the  lubricant  congeals  when  trains  stand  a  few  hours  in  the  yard 
waiting  for  movement,  and  creates  considerable  resistance  on  the 
journals  m  starting.  Therefore,  I  feel  that  the  question  of  load- 
ing engines  in  extreme  cold  and  stormy  weather  is  one  which 
must  be  left  largely  to  the  discretion  and  good  judgment  of  the 
men  on  the  ground. 

Another  factor  in  connection  with  the  rating  of  engines  which 
should  receive  consideration  is  making  some  slight  allowance 
for  trains  moving  on  busy  track,  where  there  are  a  large  number 
of  superior  class  trams,  in  order  that  the  train  may  cross  over 
on  double  track  or  take  sidings  and  get  out  with  despatch,  in- 
stead of  being  obliged  to  frequently  double  out.  thereby  delaying 
the  passenger  trains  In  other  words,  r.n  engine  with  40,000 
lbs.  tractive  effort  on  a  .25  per  cent,  grade  on  one  division  may 
be  able  to  handle  regidarly  3,000  gross  tons,  whereas  on  another 
division  where  ihey  have  iieavy  traffic,  it  would  be  economy  to 
reduce  this  tonnage  to  possibly  2,800  tons  on  account  of  the 
number  of  trains  to  be  met,  so  that  the  pliysical  conditions  on  the 
individual  division  or  train  district  must  be  considered  in  the 
rating  of  the  power.  An  arbitrarj-  set  of  figures  will  not  apply 
successfully  at  all  points. 

After  having  the  conductors  and  engmeers  thoroughly  con- 
vince me  in  actual  practice  that  four  15-ton  cars  used  more 
tractive  power  and  pulled  much  harder  than  one  60-ton  car,  al- 
though the  gross  weight  in  each  instance  was  the  same,  and  hav- 
ing gone  into  the  matter  carefully,  I  was  convinced  that  the  load- 


ing of  trains  on  the  tonnage  basis  would  not  be  a  success  until 
such  time  as  a  device  could  be  perfected  which  would  simplifj- 
the  mathematical  complications,  and  I  devoted  much  of  my  time  ; 
in  perfecting  an  automatic  computing  machine  that  would  reduce  ■• 
the  gross  weight  of  each  car  to  the  tractive  effort  weight.     In  , 
other  words,  a  machine  chat  woidd  add  the  resistance  of  the  car  ;. 
in  lieu  of  the  weight  of  the  car.     For  example:    If  a  20-ton  car 
is  equivalent  to  27  tons  as  to  resistance,  the  machine  instead  of 
adding  20  would  add  27,  and  if  a  70-ton  car  meant  only  60  tons  ' 
in  resistance,  the  machine  when  adding  a  70-ton  car  would  add  ' 
60  or  61  tons.     With  such  a  machine,  a  train  of  80  or  90  cars 
can  be  computed  and  the  drawbar  pull  determined  by  an  ordinary 
yard  clerk  in  less  than  4  minutes. 

In  my  judgment  more  monej'  is  lost  in  overloading  the  power 
than  in  underloading  it,  and  the  only  safe  and  economical  method 
tor  obtainmg  100  per  cent,  efficiency  is  in  using  the  equated  basis.  " 

INTERESTING  ENGINEMEN  IN  THE  ECONOMICAL  USE 
OF  FUEL  AND  LUBRICANTS 

We  are   told   that    fuel   used    for  locomotives   in   the    United 
States  alone,  in  1911,  amounted  to  about  132,000.000  tons,  at  a 
cost  of  approximately  $240,000,000.     At  least  10  per  cent,  of  this  , 
did  not  come  under  the  control  of  the  engineers  and  firemen 
although,  as  a  rule,  it  is  charged  to  their  performance,  and  it 
is  not  uncommon  for  enginemen  to  feel  that  a  great  deal  of  the 
fuel  charged  to  them  is  used  or  wasted  in  other  ways.     If  in. 
any   way   fuel  wasted   before   reaching   the   engine   tank   can   be 
saved    (although    it    costs    nearly    as    much__to    save    it    as    it    is 
worth),  it  should  be  done,  if  for  no  other  purpose  than  to  show . 
the  enginemen  that  every  reasonable  effort  is  being  made  to 
give   them   credit    for   what  they   are  able  to  do.      Xo  more   fuel 
should   be   used   in    making   engines    ready   for  a   trip   than   is  ; 
necessary,  and  if  extra  fuel  is  used,  by  reason  of  lack  of  ter- 
minal   facilities   or   engines    ordered   before   they   are   needed,   it' 
should  be  charged  to  terminal  consumption. 

We  wish  to  emphasize  the  necessity  of  a  correct  disburse- 
ment of  fuel  to  each  engine  and  the  importance  of  the  engineer 
familiarizing  himself  with  the  amount  of  fuel  used  during  the 
trip.  We  have  found  it  a  good  plan,  where  the  chutes  are 
equipped  with  scales  or  means  for  accurately  measuring  the 
coal,  to  occasionally  meet  the  engines  on  their  arrival  at  the 
coaling  station  and  after  the  engineer  has  given  his  ticket  for 
the  amount  he  thinks  necessary  to  fill  the  tank,  advise  him  of  the 
exact  amount  of  coal  delivered.  By  doing  this  the  enginemen 
will  very  soon  become  familiar  with  what  a  given  space  in  the 
lank  will  hold.  Under  present-day  practices  enginemen  are 
not  apt  to  be  as  familiar  with  this  feature  as  in  former  times, 
when  coal  was  delivered  from  pocket  chutes  or  from  buckets ' 
or  buggies. 

One  railway  has  adopted  the  plan  of  posting  bulletins  at  the 
terminals  showing  the  tons  of  coal  unloaded  during  the  month, 
as  per  billed  weights  at  the  various  coaling  stations,  and  the 
percentage  of  this  amount  as  represented  by  the  engineer's  es- 
timate on  their  fuel  tickets,  also  the  fuel  foreman's  estimate.  The 
result  of  this  is  that  the  engineers'  estimates  are  now  getting 
very  close  to  the  actual  amount  of  coal  received,  whereas,  for- 
merly, they  did  not  represent  more  than  60  per  cent,  of  that 
amount. 

The  travehng  engineer  should  be  famihar  with  the  various 
grades  of  coal.  If  it  can  be  done,  it  is  a  good  plan  to  visit  the 
mines  with  the  fuel  agent  or  other  purchasing  officer.  It  is 
also  a  good  plan  to  check  weigh  coal  occasionally  for  their 
own  information,  to  know  how  it  compares  with  the  billed 
weights.  The  traveling  engineer  should  also  use  his  efforts 
to  have  the  coal  properly  prepared  before  being  placed  on  the 
tender. 

One  of  the  best  ways  to  interest  the  enginemen  in  what  can 
be  accomplished  in  the  use  of  fuel  and  secure  their  co-operation 
is   to   make  test   trips   in   various   classes   of   service   similar   to 
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tliose    shown    below,    which    are   records   of   actual   trips    made.  gines   of  the    same   class   will   have   uniform   exhaust  opening^ 

The   scoops   of   coal   are   counted   with   a   tally   counter,   unless  which  will  permit  the  fireman  to  carry  the  same  depth  of  fir 

the    coal    can    be    accurately    measured    otherwise.      In    making  in  each  engine  of  the  same  class. 

such  tests,  frequently  the  water  used  is  noted,  the  distance  run  Cab  arrangements   should   be   made   convenient   and   comfort - 

between  water  tank  stops  and  the  amount  of  lubricants  used,  or  able;  injectors  of  proper  size  and  so  maintained  that  they  ca  • 

any  other  data  that  may  be  considered  advisable.  be  skillfully  operated;  valves  not  only  square  but  well  balancei , 

■■  .Jy:''.::,-^'.''^'  ■^\'-'''^--^  so  that  the  engine  can  be  worked  in  a  short  cut-off  when  neces 

^^'^^  Performance.  g^j.^  ^j^j  gjj]j  iu[,ricate  properly  a  throttle  that  will  remain  in  an 

'   Through  freight,  engine  1283,  Springfield  to  Newburg,  distance  119  miles.  ^^^-^^^  position;  proper  distance  between  the  fire-door  and  th 

Gross  ton  miles  handled. .....;. ...130,401  ^^^j  rire-doors  at  a  proper  height  from  the   deck;   dec. 

Total  time   on   road 7  hr.  40  min.  ,.,  ,  i        ^  ...  , 

Delay  2  hr.  30  min.  guards   if   necessary,    so   that   the   fireman    will    not   have   to   b 

Coal   used    7  tons  continually  raking  coal  in  to  prevent  it  wasting  from  the  gang- 
Coal  per  1. 000  ton  miles 108  lbs.  ^vay.     Grates,  flues,  steam  pipes  and  all  draft  appliances  shoulu 

No  coal   taken   at   Sleeper.     Water  taken   only   one   place   on   division.  be  kept   in   first-class   Condition  and   the   ash-pan  provided  witl. 

Per  cent,  rating.  101.  ample  operings  for  air  admission.  ..  .   .^;,  .  .   .  .  ; 

Through   passenger,    engine    1111,   train    106.    Fort   Scott   to    Kansas   City.  ^^   electric   flash   light   torch   is   a   valuable  aid   tO  the   traveiing 

Total  running  time  2  hr.  45  min.  engineer,  if  he  wishes  to  make  an  occasional  personal  inspection 

Total   delay    8  min.  ,     ,      ,  ,.  .,  •  ,        r  ,     ,  r 

Number  of  stops  4  '^^  draft  appliances  without  opening  the  front  end  door,  or  for 

Cars  in  train 8  noting  the  condition  of  flues  and  grates.     This  is  especially  use- 
Total  car  miles 800  ful  where  fire-tube  superheaters  are  in  use,  due  to  the  fact  that 

Fuel  oil  consumed  708  gal  ^j^^  ordinarv  torch  test  is  insufficient,  as  the  return  bends  are 

Oallons   per   car   mile 885  ,.",  i,ii  t  .  ... 

^      .   .  ,    ,  ,       ,„  some  distance  from  the  flue-sheet  and  cannot  be  seen  with  the 

The  injector  ne\-er   worked  at  more  than  50  per  cent,  maximum  capacity.  .,,..-.,,,  .,  ,  .       .  ,•  , 

^.        ,  .     ^.  c-    .     ^  , ,       X.     ,  illumination    furnished    from    an    oil    torch    and    also    from    the 

.     Through  passenger,  engine   lOsl,  train  >»o.  4,   Springfield  to  Newburg.  r  i  i  it  •      ,         ,  .  .        -n    i 

^     ,         .       .  fact  that  they  mav   be  almost   entirely  clogged  and  still  nave 

Total  running  time 3  hr.  13  min.  .  ^  "  ^  ,.-..;.-. 

Total  delay  10  min.  sufl^cient  draft  to  draw  in  the  flame.  :  v  -<  ...   -.,-   ;. 

Total  car  miles 840  Engineers'  work  reports  should  be  closely  followed  up,  for  if 

Amount  of  water  used 8,000  gal.  certain  men  are  careless  in  making  their  reports,  others  will  be- 

Scoops  of  coal  used ...401  ^^^^  discouraged,  feeling  that  their  efforts  in  properly  locating 

Average    weight    per    scc^p 16  lbs.  .•  ,    r     .  ..  •    .    j  j        u-i         n 

Amount  of  coal  consumed 6,416  lbs.  ^nd   reporting  defects  are  not  appreciated,  and  while  all  engi- 

Pounds  per  car  mile 7.63  lbs.  neers  realize  the  importance  of  it,  some  of  them  are  apt  to  be- 

Engine  held  at  Xewburg  from  5:20  p.  m.  to  2:00  a.  m.,  and  made  ready  come  a  little  careless  in  reporting  worn  cylinder  packing,  leaky 

on  46  shovels  of  coal.    53  square  feet  grate  area.  Steam  chests.  wom  choke  plugs,  pockets  in  the  oil  pipes,  or  valve 

.     Considerable  publicity  is  given  these  records.     They  are  fre-  motion   in   such   condition   that   it   will   cause   the   valves   to   be 

quently   shown   on   the  enginemen's  bulletin  book  or  copies  are  worked  in  an  8  to   10-in.  cut-off  when  a  5  to  6-in.  cut-off  will 

sent    to    the    employees'    magazine.      Where    the    performance    is  do  the  work. 

especially    good,    the    superintendent    of    the    division    or    other  Many  men  do  not  realize  that  they  are  using  a  little  more  fuel 

officer  commends  the  enginemen,  a  copy  of  the  letter  and  per-  and  supplies  that  are  necessary,  not  because  they  are  indifferent, 

formance    being    attached    to   their    personal    record    files.      We  but  because  their  attention  has  not  been  called  to  the  fact  that 

should   give    the   men    all    the    credit    that   is    due   them.     They  it  is  possible  to  do  better.     In  riding  with  the  engine  crews  the 

have   to  take  the  blame  whether  they   like   it  or  not   whenever  traveling  engineer  should  encourage  the  efforts  of  the  engineer 

the  performance  is  not  good.  and  fireman  in  handling  the  train  with  as  little  fuel  as  possible 

Another  method  in  use  on  certain  divisions  is  to  send  out  consistent  with  maintenance  of  the  schedule.  In  doing  this,  if 
a  mimeograph  form  at  the  end  of  the  month  to  each  engineer,  circumstances  will  permit,  explanation  can  be  made  to  the  en- 
showing  car  miles  or  gross  ton  miles  handled  by  him  during  the  ginemen  as  to  what  a  relatively  small  saving  by  each  crew  per 
month,  the  total  amount  of  fuel  used  and  pounds  of  coal  or  gal-  trip  will  mean  in  decreased  operating  expense  on  the  entire  di- 
lons  of  fuel  oil  per  car  mile,  per  thousand  gross  ton  miles  and  the  vision  for  one  month.  Encourage  them  to  make  similar  tests 
average  of  all  engines  in  similar  service,  with  such  comment  as  when  you  are  not  with  them.  A  very  good  illustration  is  to 
the  traveling  engineer  may  see  fit  to  make.  have  them   experiment  to  see  just  what  kind  of  a  run   can  be 

In  submitting  this  question  to  a  number  of  engineers  and  fire-  made  by  working  the  injector  at  minimum  capacity,  or  nearly 
men.  their  reply  almost  invarial)Iy  is:  "Give  us  regular  engines;  so.  Show  them  how  to  figure  ton  miles  and  car  miles  and  ask 
do  the  work  on  them,  and  let  us  know  what  we  are  doing  in  the  them  to  come  to  you  if  the  work  reported  on  the  engines  is 
use  of  fuel  ;md  lubricants."  These  items  are  not  under  the  con-  not  promptly  done  or  to  advise  you  in  regard  to  other  items 
trol  of  the  traveling  engineer,  but  are  mentioned  to  show  the  that  need  attention,  in  order  to  save  fuel,  and  show  them  you 
arguments  he  has  to  combat.  On  many  roads,  certain  conditions  appreciate  it  by  having  such  matters  looked  after.  Ask  the  en- 
will  not  permit  of  assigning  regular  engines,  and  it  is  no  doubt  gineer  to  handle  the  engine  so  as  to  assist  the  fireman  in  every 
possible  to  maintain  engines  in  pooled  service  in  as  good  condi-  way  in  keeping  a  clean  fire.  Nothing  will  cause  the  fireman  to 
tion  as  in  regular  service,  but  it  is  rarely  ever  done,  and  it  is  lose  heart  more  than  to  have  a  fire  spoiled  by  an  engine  slipping 
therefore  difficult  to  excite  the   same  interest  in  both  cases.  leaving   a   terminal,    after   he   has   been   very    careful    in    getting 

Without  doubt  the  condition  of  the  engine  has  more  bearing  i(  properly  prepared, 
than  any  other  one  item,  and  the  traveling  engineer  should  use  The  most  successful  engineer  will  tell  you  that  he  attributes 
his  best  efforts  to  have  the  engines  maintained  in  the  best  pos-  much  of  his  success  to  knowing  the  condition  of  the  fire  at  all 
sible  condition.  They  should  be  made  to  steam  with  as  large  times,  as  well  as  the  physical  condition  of  the  fireman  and  in  hav- 
exhaust  nozzles  as  consistent,  it  being  understood  that  all  other  jng  the  fireman  confident  in  his  ability  to  keep  the  engine  hot,  en- 
draft  arrangements  are  properly  adjusted  before  contracting  the  couraging  him  to  make  a  study  of  keeping  a  clean  fire  at  all 
nozzle,  but  by  all  means  they  should  steam  freely.  It  is  al-  times,  rather  than  in  trying  to  keep  the  engine  at  the  popping 
most  impossible  to  get  a  fireman  interested  in  fuel  economy  on  point  every  minute,  regardless  of  what  may  happen  to  the  fire 
an  engine  ihat  does  not  steam  well.  A  periodical  inspection  in  so  doing  and  causing  the  engine  to  steam  hard  on  the  last 
should  be  made  of  draft  appliances  and  a  correct  record  of  all  part  of  the  road  with  resuhant  waste  of  fuel.  .;  ■:  v 
measurements  and  sizes  of  nozzles  maintained,  in  order  that  en-         Close  attention  should  be  given  to  see  that  the  engines  leave 
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the  terminal  with  clean  fires.  The  education  of  fire  builders  and 
engine  watchmen  is  as  necessary  as  that  of  the  new  firemen. 
;;  It  is  a  good  plan  to  keep  a  record  of  the  condition  of  fires  as 
"  t";;ey  come  into  the  terminals  and  the  time  required  for  cleaning 
tiiem.  Firemen  who  succeed  in  bringing  in  a  good  fire  for  a 
certain  period — say  30  days — can  be  commended,  while  the  fire- 
men that  do  not  bring  in  good  fires  should  have  their  attention 
called  to  it  and  be  asked  for  an  explanation. 

In  the  selection  of  men  who  are  to  become  firemen,  the  travel- 
ing engineer  should  play  an  important  part.  He  should  see 
that  the  right  material  is  selected.  The  men  should  make  stu- 
<Ient  trips  not  only  with  the  best  firemen,  but  with  men  who 
are  known  to  be  of  a  good  disposition ;  have  a  talk  with  the  stu- 
dent, if  possible,  before  he  goes  to  work  and  let  him  have  an  idea 
of  the  amount  of  fuel  he  will  be  required  to  handle  and  the  im- 
portance of  economy  in  its  use  to  avoid  extra  labor  to  himself 
and  needless  expense  to  his  employer.  Encourage  his  confidence 
and  help  him  to  select  proper  reading  matter  on  combustion  and 
the  locomotive. 

Progressive  examinations  are  in  use  on  a  number  of  roads, 
and  this,  in  the  opinion  of  the  committee,  is  one  of  the  very 
best  means  of  interesting  the  firemen.  This  should,  we  believe, 
be  rigidly  followed  up  on  every  road. 

General  meetings  for  enginemen  and  all  other  employees 
whose  duties  may  in  any  way  affect  the  use  of  fuel  are  productive 
■  '  of  good  results.  The  attendance  of  the  officers  has  a  helpful 
,'  influence.  The  meetings  should  be  arranged  for  in  advance  and 
subjects  announced  and  the  men  asked  to  give  their  opinions. 
Many  suggestions  will  be  offered,  and,  if  they  are  practical,  they 
should  be  tried  out. 

On  one  road,  mechanical  clubs  have  recently  been  formed; 
officers  are  elected  and  committees  appointed  from  among  the 
engineers  and  firemen,  the  traveling  engineer  usually  being  the 
president  or  a  member  of  one  of  the  committees.  Subjects  are 
arranged  for  in  advance,  a  question  box  is  provided  and  ques- 
tions or  suggestions  are  deposited  therein  and  thrashed  out  at 
the  meetings.  Charts  and,  blue-prints  are  provided,  showing 
proper  and  improper  methods  of  firing,  drafting;  also  on  lubri- 
cation and  other  matters  of  interest. 

In  the  use  of  lubricants,  a  first-class  terminal  organization  is 
necessary  for  the  systematic  care  of  the  cellars.  We  believe 
each  engineer  should  be  furnished  with  his  own  hand  oilers  and 
supply  cans,  so  that  he  will  be  credited  with  his  savings.  The 
oil  should  be  charged  to  engineers  and  not  engines,  and  the 
schedule  should  be  sufficiently  liberal  to  prevent  issuing  extra  oil 
as  much  as  possible.        -.;;;    ■\::^  ■<:...  .■  ..•  .;:■:;.  •■.•;\-.;;':--:;.v;;;-     't-  ■',■:  ' 

On  the  road  mentioned,  where  the  traveling  engineers  are 
supervising  the  fuel  performance  sheets,  soon  after  the  records 
were  started  a  number  of  enginemen  advanced  the  idea  that  a 
more  liberal  supply  of  lubricants  would  save  fuel,  and  an  experi- 
ment was  tried  on  one  division.  Although  the  schedule  was 
considered  quite  liberal  at  that  time,  each  engineer  was  given 
an  extra  supply  of  cylinder  oil  to  start  with  and  all  concerned 
were  advised  that  it  was  not  the  intention  to  save  lubricants 
at  the  expense  of  fuel.  The  fuel  and  oil  performances  were 
both  closely  checked  for  a  month,  at  the  end  of  which  time  it 
was  decided  that  there  would  be  nothing. gained  by  a  change  in 
the  oil  schedule  previously  in  effect. 

We  believe  it  is  practical  in  some  cases  to  ask  engineers  to 
make  tests  of  the  amount  of  oil  required  in  the  various  classes 
of  service  and  to  have  the  cylinder  heads  or  valve  covers  re- 
moved for  their  information  at  the  end  of  the  trips  or  test. 

While  it  is  possible  to  run  pooled  engines  with  the  same 
amount  of  oil  as  regular  engines,  generally  speaking  we  believe 
engines  with  regular  crews  will  be  better  lubricated  than  pooled 
engines  on  the  same  amount  of  oil.  With  regular  engines,  the 
engineer  knows  just  how  the  cups  are  feeding  and  how  all  bear- 
ings are  running.  In  pooled  service,  he  will  not  know  this  or 
whether   the   lubricator   was   entirely   fed   out   when   the   engine 


came  in.  and  the  valves  and  cylinders  dry.  On  this  account  he 
will  probably  feed  the  lubricator  a  little  too  fast  to  start  with 
than  on  a  regular  engine.  Also,  not  knowing  how  the  engine 
will  steam  or  do  its  work,  he  is  more  apt  to  fill  the  boiler  a 
little  too  full  when  starting  out  than  with  a  regular  engine. 
Unless  he  drains  the  lubricator,  he  will  not  get  the  oil  saved  on 
easy  trips.  Pooled  engines  usually  do  not  get  over  the  road 
as  well  as  regular  engines.  Again,  if  the  oil  goes  out  of  sight 
in  the  gage  glass,  the  engineer  will  probably  adjust  the  feed  to 
run  to  the  end  of  the  trip,  regardless  of  the  effect  on  the  fuel 
consumption. 

Xo  test  figures  are  at  hand  to  show  the  effect  of  insufficient 
lubrication.     The  statement  has  been  made  before  this  associa- 
tion that  not  less  than   12  to   15   per  cent,   in  tractive  effort  is 
lost  when  lubrication  is  insufficient. 

We  believe  it  is  a  good  plan  to  let  the  men  know  about 
what  the  fuel  and  lubricants  cost  and  what  the  company,  with 
their  help,  is  trying  to  accomplish.  What  will  awaken  interest 
will  maintain  it.  and  this  can  only  be  accomplished  by  continu- 
ally keeping  after  it.  New  ideas  will  continually  present  them-r  • 
selves  and  the  enginemen  will  contribute  many  good  suggestions. 

Committee :— Robert  Collett.  chairman;  J.  F.  Meredith,  D.  L. 
Eubank,  L.  Redford.  W.  H.  Donohue,  J.  S.  Lemley  and  C.  F/; 
Schraag.     .:   •        .;■.;„■,:.  ;-     '■  v-'-- •■■■'•''- '^  ••"'•"  ^-'-'v 

:,.^  ^:  ■■  j.  ;  .,;;■  [  ^^  Xr      ;.;    ":.'      DISCUSSION/  -N'::  •\'  S  ^  J.J  /  ^;:,:■:^/■  X'' '^  r"   {^ 

While  the  systems  used  for  checking  the  fuel  and  oil  consump- 
tion on  a  number  of  railways  were  clearly  explained,  there 
appeared  to  be  little  that  is  new  or  particularly  successful  in  the 
records  themselves.  A  number  of  speakers  reviewed  the  possible 
points  at  which  savings  could  be  made,  but  it  appeared  that 
personal  efforts,  arguments  and  demonstrations  were  the  most 
successful  methods  for  accomplishing  results.  :>.  :■ 

The  importance  of  full  and  active  co-operation  of  the  engine- 
men  was  mentioned  by  D.  J.  Madden  (Erie).  He  had  found  that 
by  assisting  the  enginemen  in  getting  the  locomotives  in  first- 
class  condition  and  stoppmg  steam  leaks,  particularly  in  the  cab, 
etc,  they  would  be  more  receptive  of  suggestions  for  saving 
fuel.  The  same  feature  applies  in  connection  with  an  active 
defense  of  the  enginoman  whenever  he  is  right  in  an  argument 
with  the  train  master  or  other  officer.  If  the  enginemen  are  sat- 
isfied with  their  surroundings  and  know  that  the  traveling  en- 
gineer is  their  champion,  his  instructions  in  fuel  economy  will 
be  much  more  faithfully  carried  out.  ^        "^  .v 

Several  speakers  advocated  the  concentration  of  effort  on  coat 
savmg  rather  than  on  oil.  One  member  stated  that  the  same 
attention  which  would  result  in  the  saving  of  one  cent's  worth 
of  oil  would  save  two  dollars'  worth  of  coal. 

.•\.  G.  Kinyon  pointed  out  the  desirability  of  more  careful 
training  of  the  fireman  before  he  is  put  to  work,  and  the  advisa- 
bility of  greater  supervision  of  his  work  at  the  start.  He  com- 
pared the  methods  of  training  machinists"  apprentices  and  fire- 
men. He  also  made  a  plea  for  greater  supervision  of  engine- 
men  as  well,  and  stated  that  a  traveling  engineer  should  not 
have  over  thirty  crews  under  his  charge. 

F.  C.  Waver  (Southern)  said  he  had  found  a  device  for  auto- 
matically registering  the  amount  of  time  the  safety  valves  are 
open  to  be  of  decided  value  in  saving  the  considerable  loss  of 
coal  through  this  channel.  When  the  device  was  first  applied  it 
was  found  that  the  pops  were  open  300  minutes  on  each  trip. 
This  had  now  been  reduced  to  an  average  of  30  minutes.  The 
careful  attention  to  features  of  this  kind,  together  with  demon- 
strations and  instructions,  had  resulted  in  a  saving  of  6  per 
cent,  of  the  fuel  on  his  road  last  year.  Among  other  things  a 
careful  watch  of  the  fires  brought  to  the  ash  pit  had  been  most 
helpful  in  checking  the  firemen's  work. 

In  closing  the  paper.  Robt.  Collett  ( Frisco)  stated  that  not  in- 
frequently it  was  necessary  to  educate  the  higher  officer  in  fuel 
economy,  as  well  as  the  firemen,  in  order  to  have  the  necessary 
full  cooperation  all  along  the  line. 


.  •■■!  \^:<^'  \ 
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INSPECTION   OF  LOCOMOTIVES 

The  committee  is  of  the  opinion  that  no  money  expended  by  the 
railways  will  return  a  larger  dividend  than  that  paid  the  engine- 
men  for  the  short  time  it  requires  to  make  a  careful  terminal  in- 
spection and  report.  It  is  further  of  the  opinion  that  there  should 
be  no  one  more  capable  of  making  this  inspection  than  the  en- 
ginemen,  and  therefore  advocates  a  careful  and  general  inspection 
by  the  enginemen,  and  asks  their  full  support  in  taking  care  of 
the  expensive  and  heavy  power  we  are  now  handling. 

The  engineman  should  make  close  observation  of  the  operation 
of  the  engine  while  on  the  road,  in  order  to  determine  defects 
that  cannot  he  so  well  located  while  the  engine  is  at  rest.  On 
arrival  at  the  terminal  he  should  begin  at  the  front  of  the  engine 
and  inspect  the  condition  of  the  parts  as  follows :  Condition  of 
the  smoke-bo.x  front  to  see  that  the  door  is  properly  secured 
and  that  no  loose  nuts  exist  about  the  front  end.  The  condition 
of  the  cellars  and  bolts  as  far  as  he  can  see,  all  parts  of  the  valve 
gear,  guide  bolts,  frames,  springs  and  rigging,  ash  pan  slides, 
tender  trucks,  condition  of  couplers  and  operating  mechanism, 
condition  of  truck  and  driving  wheel  flanges,  note  temperature 
of  bearings,  examine  rods  for  loose  bushings  and  nuts,  cross- 
heads,  driver  and  tender  brake  shoes  and  rigging.  The  engine- 
man  should  report  whether  or  not  the  engine  throws  fire  dan- 
gerously and  any  defects,  such  as  valves  out,  cylinder  packing 
or  valve  blowing,  engine  steaming  badly,  injectors  not  working, 
pop  valves  out  of  order,  flues  or  any  part  of  the  firebox  leaking, 
grates  out  of  order,  any  defect  in  the  air  brake  equipment,  rods 
or  boxes  pounding,  and  such  other  defects  as  would  usually 
come  under  his  observation  while  operating  the  engine.  If  there 
should  be  any  pounds  or  blows  that  he  has  been  unable  to  locate 
while  on  the  road,  a  careful  terminal  test  should  be  made. 

Enginemen  should  be  conversant  with  the  safetj-  appliance  and 
federal  inspection  laws,  and  report  any  defects  that  would  consti- 
tute a  violation.  Such  reports  as  "engine  pounding"  or  "blow- 
ing" or  "steaming  badly,"  should  be  discouraged.  Careful  check- 
ing of  the  work  reports  and  the  assistance  of  the  roundhouse 
foremen  will  greatly  assist  in  the  education  of  new  men. 

We  should  bear  in  mind  the  importance  of  having  men  in 
charge  of  engines  who  are  well  posted  on  their  construction  and 
competent  to  handle  them  in  the  best  possible  manner.  And 
in  order  to  encourage  them  to  reach  this  point  of  efficiency,  we 
should  be  as  exacting  as  circumstances  will  permit  in  requiring 
the  men  to  be  well  qualified  before  promoting  them,  and  after 
they  are  promoted  require  them  to  give  intelligent  and  careful 
attention  to  the  engines  in  their  charge  and  hold  them  respon- 
sible for  failure  to  report  any  defects  they  have  had  an  oppor- 
tunity to  find  by  using  reasonable  care. 

Committee: — H.  F.  Henson,  chairman;  G.  C.  Jones,  J.  C. 
Petty,  W.  H.  Dellert.  J.  B.  Hurley,  R.  H.  Fish,  M.  J.  Keating 
and  G.  S.  Tillman.  .   -v."?  ^■^.'.-v   :...,;  • 

.  DK«^CUSSION. 

It  seemed  to  be  the  consensus  of  opinion  that  the  engi- 
neer should  make  as  complete  work  reports  as  possible,  and 
in  any  case  they  should  cover  all  features  that  would  not  be 
evident  when  the  locomotive  was  standing.  These  would  include 
blows,  knocks,  pounds,  stuck  wedges,  valves  out.  hot  bearings. 
etc.  Some  roads  require  enginemen  to  report  everything  with- 
out going  under  the  locomotive.  In  other  cases,  on  some  passen- 
ger runs,  the  engineman  is  not  even  given  an  opportunity  to 
make  an  outside  inspection  at  the  terminal. 

The  difference  between  the  work  reports  by  enginemen  on 
tegular  and  pooled  engines  was  alluded  to  and  started  a  discus- 
sion on  this  much  debated  subject.  It  was  clearly  shown,  how- 
ever, that  the  pooled  locomotives  were  an  absolute  necessity  in 
many  cases,  and  if  the  engineman  will  do  his  duty  as  he  should 
he  will  report  as  carefully  on  a  pooled  locomotive  as  on  one 
regularly  assigned  to  him. 

The  fact  that  the  work  reported  by  enginemen  is  frequently 
not  performed  was  given  as  one  cause  for  the  incomplete  reports. 


One  railway  has  introduced  a  system  of  records  showing  the 
work  not  reported  by  the  enginemen,  which  was  discovered  by 
the  inspectors.  A  copy  of  this  goes  to  the  master  mechanic,  the 
superintendent  and  the  enginemen  each  week.       -.'.>".::      v'-^-I 

ADDRESS  BY  H.  T  BENTLEY  -• 

The  splendid  work  that  has  been  accomplished  by  this  asso- 
ciation has  been  noted  not  only  by  the  mechanical  officers,  but  by 
the  operating  officers  of  the  country.  I  believe  I  am  safe  in  say- 
ing that  there  is  no  association  in  the  United  States  that  is  so 
sincere,  so  energetic  and  so  progressive  as  the  Traveling  En- 
gineers'   Association.  ;.    ,  ••.    •.j,^.  \ 

The  road  foeman  of  engines  has  a  hard  row  to  hoe.  You 
start  a  man  out  and  say,  "Get  results."  It  is  a  pretty  hard 
job,  and  often  takes  two  or  three  years  before  the  man  really 
knows  what  he  is  going  to  do  and  how  he  is  going  to  do  it. 
My  idea  is  that  as  soon  as  a  road  foreman  is  appointed,  if 
there  is  a  convention  of  this  kind  in  session,  the  best  thing 
we  can  do  for  him  and  the  company  is  to  insist  that  he  attend 
it  and  mix  with  the  old  timers — men  who  have  been  through 
the  mill,  men  who  know  what  to  do  and  how  to  do  it.  It  is  a 
whole  lot  better  to  be  able  to  get  information  from  some  fellow 
that  knows  something  about  it  than  to  go  digging  around  for 
three  or  four  months  and  not  get  anywhere. 

A  new  road  foreman  of  engines  is  very  apt  to  get  discour- 
aged. There  is  no  question  but  that  it  is  discouraging  when  a  man 
works  and  does  not  get  anywhere ;  but  a  little  encouragement,  a 
pat  on  the  back  from  the  man  in  charge,  makes  the  man  feel  a 
whole  lot  better.  A  little  encouragement  is  one  of  the  finest 
things  to  bring  about  good  results. 

One  of  the  worst  things  that  the  railways  have  to  contend 
with  at  the  present  time,  is  the  rough  handling  of  trains,  par- 
ticularly passenger  trains.  I  believe  that  there  is  a  great  oppor- 
tunity, with  very  little  effort  on  your  part,  to  so  improve  the 
passenger  service  of  this  country  that  it  will  be  the  talk  of  the 
country  and  the  talk  of  the  traveling  public.       -'•.a  .»; 

There  is  another  thing  that  will  irnprove  the  service,  and  that 
is  for  you  to  preach  and  practice  the  safety  habit.  You  have 
heard  of  the  safety  committees  being  appointed  on  all  the  promi- 
nent roads  and  some  of  the  smaller  ones ;  the  results  which  they 
have  obtained  are  remarkable.  The  fact  that  accidents  have 
occurred  in  our  shops  which  could  have  been  prevented  by  these 
safety  committees  seems  plain.  We  are  all  prone  to  take 
chances,  and  you  ought  to  do  all  you  possibly  can  to  stop  any 
chance  taking  by  your  men.  The  papers  are  altogether  too 
glad  to  tell  of  two  or  three  hurt  here,  and  two  or  three  killed 
there,  simply  because  a  man  was  taking  a  chance.  If  you  want 
to  improve  the  service  of  the  American  railways,  preach  and 
practice  the  safety  habit.  It  will  pay  everybody  concerned,  and 
particularly  the  company  for  whom  you  are  working,  in  the 
satisfaction  that  comes  from  the  reduced  loss  of  life  and  injuries. 

There  is  another  way  in  which  the  service  can  be  improved, 
and  that  is  in  the  emission  of  smoke.  The  engineer  and  the 
firemen  are  jointly  responsible  for  excessive  emission  of  smoke. 
The  fireman,  of  course,  is  handling  the  coal,  and  he  can  do 
more  as  to  the  emission  of  smoke  probably  than  the  engineer, 
but  the  engineer  by  co-operation  can  reduce  it  so  that  it  is  not 
a  nuisance. 

The  superheater  engine  has  been  in  service  long  enough  for  us 
to  know  what  it  will  do  and  how  it  will  do  it,  and  about  how  it 
compares  with  the  saturated  steam  engine.  The  success  of  the 
superheater  engines  has  been  made  by  the  efforts  of  the  travel- 
ing engineers  and  the  men  who  are  operating  them.  When  the 
engines  first  came  out  we  had  a  number  on  the  Chicago  & 
North  Western,  and  had  so  much  trouble  with  them  that  we 
felt  we  had  a  white  elephant  on  our  hands ;  but  by  putting  it  up 
to  the  traveling  engineers  and  the  men  who  were  operating  the 
engines,  as  well  as  to  the  roundhouse  to  do  their  share,  we  found 
that  the  superheater  engine  was  practically  as  easy  to  maintain 
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as  the  saturated  steam  engine,  and  very  much  better  results 
could  be  obtained  by  improved  train  service,  decrease  in  the  cost 
oi  fuel  and  other  things  that  you  know  all  about.  I  want  to 
thank  the  traveling  engineers  and  the  men  under  them  who 
responded  to  their  instructions,  for  the  success  of  the  super- 
licater  engine. 

Where  you  are  getting  records  you  ought  to  try  to  have  them 
just  as  accurate  as  you  can — coal,  oil  or  anything  else  that  per- 
tains to  your  work — because  an  inaccurate  record  is  a  laughing 
stock  to  the  men  you  are  talking  to.  I  have  seen  records  which 
showed  that  a  number  of  men  had  been  operating  certain  en- 
gines with  an  average  coal  consumption  of  so  much ;  and  the 
officers  have  been  inclined  to  pat  the  fellows  on  the  back  who 
were  above  the  average  and  condemn  the  men  who  were  below. 
We  found  that  coal  reports  of  that  character  were  not  right, 
because  we  had  no  way  of  knowing  but  that  the  lowest  man  was 
altogether  too  high.  Working  on  that  theory,  we  made  some 
tests  on  the  Galena  division,  and  found  that  the  engine  crews  were 
burning  very  much  more  coal  than  was  really  necessary  to  per- 
form the  service  which  was  required  of  them  on  most  of  the 
runs ;  after  a  number  of  simple  but  careful  tests  we  set  a  standard 
of  coal  consumption  for  certain  trains  which  was  very  much 
below  the  average  of  our  reports.  Since  then  we  have  been 
endeavoring,  not  only  on  the  one  division  but  on  all  divisions,  to 
bring  the  men  up  so  that  we  can  say  that  they  are  burning  about 
the  amount  of  coal  that  we  think  they  are  justified  in  burning, 
and  no  more. 

The  same  thing  applies  to  oil.  There  is  no  reason  why  on  our 
oil  reports  we  should  not  set  a  standard  and. say  that  that  is  the 
standard  for  that  trip,  and  not  make  an  oil  report  with  averages 
and  say  any  man  above  the  average  is  all  right.  Speaking  about 
oil,  you  will  often  see  an  engineer  on  a  local  train  get  down  with 
his  oil  can  and  oil  around  nearly  every  time  it  stops — every 
fifteen  or  twenty  miles.  I  was  on  a  train  the  other  day  that  ran 
158  miles  without  a  stop  and  wondered  how  he  got  over  the 
road  without  oiling.  If  that  man  can  run  158  miles  without 
oiling,  there  is  no  reason  why  a  man  on  a  60-mile  run  has  to 
get  down  every  few  miles  and  oil. 

One  of  your  best  friends  is  the  roundhouse  foreman.  He 
can  either  make  or  mar  30ur  opportunities;  that  is,  he  can  help 
you  to  good  results  that  you  can  not  get  by  yourself.  The  road 
foreman  of  engines  and  the  roundhouse  foreman  should  be  very 
close  together.  Your  interests  are  identical  and  you  should 
co-operate  fully. 

The  American  Railway  Master  Mechanics'  Association  should 
co-operate  with  such  an  organization  as  this.  The  work  that 
you  gentlemen  are  doing  is  so  great  and  so  good  and  we  think 
so  much  of  it,  that  I  believe  that  the  Master  Mechanics'  Asso- 
ciation should  call  on  you  as  an  association  to  do  some  of  the 
things  that  they  have  not  time  to  do,  and  I  know  you  would  carry 
the  burden  nobly  and  help  them  out.  The  same  oflfer  was  made 
by  the  General  Foremen's  association  at  a  meeting  I  attended 
last  year,  and  they  volunteered  to  take  up  any  subject  that  the 
Master  Mechanics'  Association  felt  that  they  could  not  handle, 
and  dig  into  it  and  present  a  report  to  the  Master  Mechanics' 
association  showing  what  they  had  found.  I  believe  that  there 
is  a  possibility  of  the  Master  Mechanics'  Association  helping 
you  out  and  your  helping  them  out  in  some  things  that  they 
are  not  able  to  handle  themselves,  and  I  just  simply  throw  it  out 
as  a  suggestion  that  possibly  you  might  volunteer,  if  you  think 
proper,  to  undertake  some  such  action.        ,   .     .    _,  .:,.,;;. 

ADVANTAGES  AND  DISADVANTAGES  OF  LEAD 

':;'^-:,-  ,:  --    -     ■-  V'V.         ..  ;     BY  J.  F.  JENNINGS.  ..  ■.,.-..,..•;  ..,.>'.-  . 

It  is  impossible  to  give  a  fixed  rule  for  the  amount  of  lead 
to  be  given  an  engine,  as  what  would  be  suitable  for  one  type 
would  not  do  at  all  for  another  because  of  the  difference  in 
clearance,  cylinders,  volume,  cut-off,  etc.  The  only  practical 
way  to  determine  the  best  lead  is  by  the  use  of  the  indicator. 


which  will  show  whether  or  not  the  engine  has  the  proper  valve 
setting.      ;;.:.-.•..  ■....       ■.--:■■... 

ADVANTAGES    OF    LEAD.  '  '  ^      '    ' 

It  gives  pre-admission  of  steam,  or  steam  is  admitted  into  the 
cylinder  before  the  piston  has  reached  the  end  of  the  stroke,  thus 
furnishing  a  cushion  for  the  piston  and  reciprocating  parts. 

It  gives  a  wider  opening  of  the  steam  ports  when  steam  is 
admitted,  insuring  as  nearly  as  possible  full  boiler  pressure  at 
the  beginning  of  the  stroke  and  also  gives  an  increased  port 
opening  after  the  crank  pin  has  passed  the  center,  by  keeping  the 
port  open  longer. 

Lead  permits  of  an  earlier  cut-off  in  the  stroke,  and  con- 
sequently a  longer  expansion  of  the  steam.  An  increase  of  one- 
eighth  of  an  inch  in  lead  would  reduce  the  cut-off  a  total  of 
one  inch  on  one  side  of  the  locomotive ;  but  it  must  be  remem- 
bered that  an  increase  of  lead  hastens  every  other  operation  of 
the  valve. 

During  the  exhaust  the  walls  of  the  cylinder  and  the  piston 
have  had  a  chance  to  cool  to  a  certain  extent  and  the  pre-admis- 
sion of  steam  or  lead  insures  the  reheating  of  these  parts  at  an 
earlier  moment  than  would  be  the  case  without  lead. 

DISADVANTAGES   OF   LEAD. 

When  the  crank  pin  is  at  or  near  the  dead  center,  any  pres- 
sure against  the  piston  will  have  no  effect  in  turning  the  wheel, 
and  if  the  engine  has  lead  it  will  actually  tend  to  work  against 
the  cylinder  on  the  other  side  of  the  locomotive,  which  is  at 
its  mid-stroke ;  especially  is  this  true  for  locomotives  used  in 
slow  service  with  hard  pulls.  This  may  be  overcome  to  a  cer- 
tain degree  by  setting  the  valve  blind  in  back  gear  in  order  to 
help  the  forward  gear.  By  doing  this,  the  lead  is  made  almost 
constant  for  full  and  mid-gear.  ..>-?-:N.-^^/."^;.i.';  -''./t-- 

We  all  know  that  when  running  at  full  speed,  if  w€  shut  off 
the  throttle  and  drift,  we  notice  no  ill  effects  from  pounding; 
in  fact,  the  engine  sometimes  runs  better,  due  to  the  lack  ot 
pounding  which  occurred  when  it  was  working  steam.  This 
would  seem  to  indicate  that  at  high  speeds  the  cushion  of 
steam  provided  by  lead  is  not  at  all  necessary  to  arrest  the  mo- 
tion of  the  reciprocating  parts.  .  VV-.vl  .  •!    •  >.;t'    ■  v:':^'.^ 

On  locomotives  with  Walschaert  valve  gear  the  lead  is  con- 
stant for  all  cut-offs.  This  is  a  disadvantage  for  the  following 
reason :  The  clearance  volume  to  be  filled  with  steam  before 
the  beginning  of  each  stroke  is  the  same  and  the  amount  of 
time  for  filling  this  space  decreases  as  the  speed  increases. 
This  shows  that  the  amount  of  lead  which  would  do  for  a  slow- 
speed  would  not  give  the  best  results  for  a  high  speed;  there- 
fore a  constant  lead  is  not  desirable. 

Again,  suppose  an  engine  with  Walschaert  gear  and  constant 
lead  to  be  working  with  the  lever  in  the  corner  and  the  piston 
nearing  the  end  of  the  stroke;  in  this  position  the  piston  is 
traveling  slowly  while  the  valve  is  traveling  fast.  Due  to  the 
lead  given  the  valve,  the  piston  has  an  inch  and  a  half  or 
2  in.  yet  to  go  when  a  large  amount  of  steam  is  admitted  into 
the  cylinder.  All  lost  motion  of  the  worn  parts  will  be  taken 
up  suddenly  and  a  pound  will  result.  It  would  seem  from 
this  that  a  negative  lead  would  be  an  advantage  because  steam 
would  not  be  admitted  to  the  cylinder  until  the  piston  was  in 
a  position  to  use  it  to  good  advantage  in  the  actual  work  of 
turning  the  wheels. 

With  the  modern  engine  equipped  with  piston  valves  the 
exhaust  lap  is  undoubtedly  a  move  in  the  direction  of  economy. 
You  can  thereby  cushion  the  reciprocating  parts  and  fill  the 
cylinder  clearance  by  compression  and  to  a  certain  extent  main- 
tain cylinder  temperature  by  compression.  Then  when  the 
crank  has  passed  the  center,  let  admission  take  place,  or,  as 
one  writer  said,. ^.'' What  we  want  is  prompt  admission,  not 
pre-admission."    '  -,       ■•-';'•■  -^i  ''l^-'i  -"..'"'^'V;;^''-- "•■■;;•,■  :.:-.''•■■'■■■'■'.,  .;'■ 

These  few  reasons  for  and  against  lead,  would  appear  to 
indicate  that  there  is  not  so  much  loss  or  not  so  much  gain  by 
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having  early  or  late  admission  of  steam  and  that  the  lead  or 
absence    of   lead   necessary    for   a    locomotive   should   be    deter- 

",  mined  which  will  give  the  best  results,  this  of  course  varying 
with   different  types  of  locomotives,  with  the  service  in  which 

.  ',■  they  are  used,  and  with  the  physical  characteristics  of  the  road. 

•.;■'■-;  v-^  ■(;^--'  ■' ' .  ■::'  \  ■^■■^/-"'V'-'s"- DISCUSSION.    '•■'■■■:'■".;'_  •■ :  -■  ."  ■".■    -.''''■ 

;..:..  W.  E.  Symons  opened  the  discussion  on  this  subject  by  warning 
,:    the  members  against  attempting  to  decide  on  the  correct  amount 

.  ■     of  lead   regardless  of  the  local  conditions.     Each  class  of  loco- 

>:  motive  and  each  class  of  service  may  require  radically  different 
.treatment   in    this   respect.      He    illustrated   his    meaning   by   an 

';,  ,/;  instance  in  his  experience  where  an  increase  in  the  lead  of  some 

.  '  passenger  locomotives,  which  experience  with  other  locomotives 
•       on  the  division  seemed  to  indicate  was  the  proper  move  to  im- 

'  '■':  prove  their  operation,  proved  to  be  radically  wrong,  and  it  was 

'only  when  they  were  given  a  negative  lead  that  they  could  be 
'operated  satisfactorily.     This  was  due  to  the  fact  that  the  loco- 

—  '•  motives  had  a  very  short  main  rod,  short  link  radius  and  a 
rocker  with  the  longer  arm  on  top.  In  reply  to  a  question,  Mr. 
Symons  explained  that,  as  a  general  proposition,  a  reduction  of 
steam  pressure  would  not  require  an  increase  in  the  lead  if  the 

'locomotive   remained   in   the  same   service. 

;  '    ;       R.    F.    Darby,    mechanical   engineer    of  the   Pilliod   Company, 

■  "S  drew  attention  to  the  necessity  of  considering  the  difference 
.-•       between   variable  and   constant   lead   valve  gears   in   deciding  the 

y- proper  lead  to  use.     With  the  former  the  difficulty  is  generally 

to  avoid  too  much  lead  at  the  shorter  cut-off,  while  with  the 

':■■/,  latter  care   must  be  taken  not  to  get  too  small   a  port  opening 

.  '     with   a   short   cut-off,   which   means   that  the  proper  liberal   lead 

..,;    must  be   maintained.     On   the   request  of  a  member.   Mr.   Darby 

i-,.  explained    the    difTerence    between    lead    and    pre-admission    as 
follows:     Lead  is  the  amount  of  valve  opening  when  the  engine 

,:■:   is  on  dead  center.     Pre-admission  is  the  distance  of  the  piston 

,    '  from  the  end  of  the  stroke  when  the  valve  starts  to  open. 
:  1         Mr.  Darby  was  requested  to  explain  the  Baker  valve  gear,  and 
-'  ;.  confined   his    remarks    to    possible    break-downs    and    the   proper 

■  ;  procedure  in  each  case.  It  seems  that  with  this  type  of  gear 
..  V.  any  break  between  the  return  crank  and  the  bell  crank  would 
'      ''  not  put  that  side  of  the  locomotive  entirely  out  of  commission 

''^■-  since  the  valve  movement  that  could  be  obtained  from  the  com- 

■  .  bination   lever   would   still   be  available   and   would   give  a  port 
:   opening  equal  to  the  amount  of  lead.     Any  break,  however,  be- 

'.  ^  tween  the  valve  or  cross-head  and  the  bell  crank  would  require 
..:,:.•  the  blocking  of  the  valve. 

In    closing    the    discussion,    Mr.    Jennings    stated    that    in    his 

■  '  opinion,  the  only  way  to  determine  whether  the  full  or  part 
'._.    throttle  opening  is  better  is  by  the  use  of  an  indicator. 

•    /  OTHER     BUSINESS 

Rcf'irt  on  Master  Mechanics'  Association. — F.  C.  Thayer,  the 

■>.  delegate  of  the  association  to  the  1912  convention  of  the  .\meri- 

/   ;  can   Railway   Master   Mechanics'   Association,    read   a   report   in 

v;  •.   which  he  briefly  outlined  the  reports  and  papers  presented,  the 

:,  :  V  trend  of  the  discussions  and  the  actions  taken. 

Rel^orls  of  Secretary  and   Treasurer. — The  secretary's   report 

•;  ■  briefly  reviewed  the  history  of  the  association  which  has  grown 

;■  ■'  from  14  members  in  1892  and  53  in  1893  to  882  at  the  opening 

.  ',  r  of   this   convention.      During  the  twenty  years  there  have   been 

'    :  153  subjects  acted  on  and  in  over  90  per  cent,  of  the  cases  the 

,,:;>   recommendations  were  adopted.     The  treasurer's  report  showed 

'a  balance  of  $2,884.66. 

Subjects  for  1913. — The  committee  on  subjects  recommended 
three  committee  reports  and  three  individual  papers  to  be  con- 
sidered at  the  next  convention.  The  committee  reports  were: 
Uniform  instructions  to  enginemen  on  the  handling  of  superheater 
locomotives.  Credit  due  the  operating  department  for  power 
utilization  and  train  movement  that  reduces  the  consumption  of 
fuel  per  ton  mile.  The  care  of  locomotive  brake  equipment  on 
the  road  and  at  terminals;  also  methods  of  locating  and  report- 


ing defects.  The  individual  papers  were :  Advantages  obtained 
with  the  brick  arch  in  locomotive  service.  What  can  we  do  to 
eliminate  the  black  smoke  evil  on  locomotives  burning  bituminous 
coal  ?     Scientific  tonnage  rating. 

Election  of  Officers. — The  following  officers  and  members  o. 
the  executive  committee  were  elected :  President,  W.  H.  Corbett, 
Michigan  Central,  Jackson,  Mich. ;  first  vice-president,  F.  P. 
Roesch,  El  Paso  &  Southwestern,  Douglas,  Ariz. ;  second  vice- 
president,  Robert  Collett,  Frisco,  St.  Louis,  Mo. ;  third  vice- 
president,  J.  C.  Petty,  Nashville,  Chattanooga  &  St.  Louis,  Nash- 
ville. Tenn. ;  treasurer,  C.  B.  Conger,  Wm.  Sellers  &  Co.;  secre- 
tar>-,  W.  O.  Thompson.  N.  Y.  C.  &  H.  R.,  East  Buffalo,  N.  Y. 
Executive  committee:  W.  C.  Hayes,  Erie;  H.  F.  Hensen,  Nor- 
folk &  Western ;  Martin  Whalen,  Cleveland,  Cincinnati,  Chicago 
&  St.  Louis ;  J.  W\  Hardy,  Rock  Island ;  F.  C.  Thayer,  Southern ; 
and  V.  C.  Randolph,  Erie. 

A't'.r^  Meeting. — In  the  ballot  for  the  location  of  the  1913  con- 
vention, the  three  cities  receiving  the  highest  number  of  votes 
were  as  follows :  Chicago,  Xew  York  and  St.  Louis.  The  execu- 
tive committee  will  select  the  place  of  meeting  from  these  three. 
There  appeared  to  be  a  very  strong  sentiment  among  the  mem- 
bers in  favor  of  again  meeting  in  Chicago. 


SOLID  END  MAIN   ROD 


.  BY  C.  D.  ASHMORE.  s;     :  ,     .  V 

General  Foreman,  Chicago  &  North  Western,  Clinton,  Iowa. 

.\  type  of  main  rod  that  has  no  straps  or  bolts  has  been  de- 
veloped at  the  Clinton,  Iowa,  shops  of  the  Chicago  &  North 
Western.  This  design,  after  eighteen  months'  service,  has 
demonstrated  its  success  and  has  proved  decidedly  economical 
in  cost  of  repairs  and  renewals,  as  well  as  convenient  and  cheap 
in  running  repairs.       '  '  .  ^  ''v  •  '     "      ''  ^.•/';V     ..■.-v.. \  ;;•*.;  •• 

This  style  of  rod  is  forged  in  the  usual  manner,  and  after 
being  milled  and  having  the  ends  planed  to  the  proper  thickness, 
the  openings   in   both   ends  are   laid   out   by   templets   and   four 
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v.''';--  Mandrel  for  Tt/rninqr  Main  Rod  Brass.  "'i"    '.•:     i 

-■■  '■'-.'  '•■  ■■. :    ■'; ' 

.'•'■■•        Jig   for  Turning   the   Outside   of  the    Main    Brasses,'"  ■-.' 

i  •  \-   . .  '■  >'  ' ' ■  ■■,'•• 

V/z  in.  holes  are  drilled  in  the  corners.  The  rods  are  then  taken 
to  the  slotter  and  the  center  pieces  are  cut  out,  and  the  open- 
ings are  machined  to  fit  the  templet.  Careful  records  have 
shown  that  the  first  cost  of  labor  on  the  road  itself  is  con- 
siderably less  than  on  the  strap,  or  open  type  of  rod. 

The  parts  that  fit  into  the  opening  in  the  back  end  of  the 
rod  are  all  made  to  jigs  and  templets,  and  are  interchangeable. 
There  are  six  of  these  pieces,  which  are  shown  both  separately 
and  assembled,  in  the  accompanying  illustrations.  Nos.  /,  2,  3  and 
6  are  cast  steel,  while  4  and  5  are  brass.  The  shoe  marked  / 
has   flanges   lH   in.  deep,  which  hold  in  place  and  retain  any 
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sh  ills  that  may  be  required.  Wedge  2  has  one  face  tapered 
t.  a  angle  of  1^  in.  in  12  in.  This  wedge  is  the  same  width  as 
til  ■  shoe,  and  has  a  2|/^  in.  hole  drilled  through  it  near  the  bot- 
t,  !i.  There  is  also  a  1  Z/l)!  in.  hole  drilled  through  the  center 
fr  in  top  to  bottom.  A  brass  plug  is  pressed  in  the  large  open- 
ii: ;  and  is  drilled  and  tapered  for  a  VA  in.  adjusting  bolt.  The 
cast  steel  and  filler  block  j  has  Yz  in.,  flanges  top  and  bottom  and 
is  milled  or  bored  out  on  its  inner  face  to  leave  a  Yi  in.  shoul- 


Back  End  of  Main  Rod  Showing   Parts  Dismantled  and  Assembled. 

ler  on  each  side  for  retaining  the  brass.  The  two  brasses  are 
duplicates  and  are  sweated  together  and  turned  on  the  out- 
side by  means  of  templets  to  fit  between  the  flanges  of  the 
filler  block.  They  are  then  faced  off  top  and  bottom  to  a 
sliding  fit  in  the  rod  opening.  The  filler  block  6  is  the  same  as 
,^'  on  the  inner  face,  but  has  no  flanges  on  the  top  and  bottom. 
It,  however,  includes  I.V4  in.  flanges  on  each  side  at  the  back, 
which  hold  it  in  place  and  retain  the  shims.        ■;'...;  ^^  "">•'■•  ■-':-' 

It  will  be  noted  that  there  is  but  one  drilled  hole  in  this 
construction,  that  being  for  the  wedge  adjusting  bolt.  As  this 
is  not  subject  to  appreciable  wear,  it  appears  that  the  only 
parts  needing  renewal  will  be  the  brasses.  These,  being  jig 
made,  can  be  finished  complete  with  the  exception  of  the  bore 
lor  the  pin  fit  and  retained  in  stock.  It  will  be  noted  that  even 
though  the  brass  is  loose  top  and  bottom  it  will  not  work  up 
and  down  in  the  rod  opening  on  account  of  its  round  surface 
in  contact  with  the  retaining  or  filler  blocks. 

For  repairs  in  the  engine  house,  this  back  end  can  be  dis- 
mantled in   10  minutes,  the  process  consisting  of  removing  the 


wedge  adjusting  bolt  and  slipping  the  wedge  out  sidewise, 
which  permits  the  removal  of  block  /  and  the  application  of  a 
liner.  If  it  is  necessary  to  renew  the  brasses,  filler  block  j  is 
slipped  backward  and  the  enlarged  opening  in  the  rod  permits 
them  to  be  removed.  The  brasses  can  then  be  slipped  out  side- 
wise,  the  same  applying  to  the  filler  block  6  after  the  brasses 
have  been  removed. 

At  the  front  end  of  the  rod  the  construction  is  even  more 
simple,  consisting  of  two  round  turned  brasses,  one  filler  block 
and  a  wedge,  the  construction  and  arrangement  of  which  are 
clearly  shown  in  the  illustrations.  It  will  be  noted  that  a  set 
screw  is  provided  for  holding  the  wedge  in  place.  The  brasses 
are  not  provided  with  shoulders,  since  there  is  no  opportunity 
for  their  slipping  out  sidewise  when  in  service.  They,  how- 
ever, have  the  lound  bearing  surface  on  either  side  which  pre- 
vents any  vertical  movement.  ■"'.,::::-,  ^/■/■''' ...  :-  \-y-'  ■::'■■"":■  '\^^.r^ 

Special  jigs  have  been  developed  for  maniriFacturing  the  vari- 
ous part  of  this  rod  at  the  Clinton  shops.  After  the  two  filler 
blocks  ,?  and  6  have  been  finished  on  their  outside  surfaces, 
they  are  placed  in  a  cast  iron  frame  as  shown  in  one  of  the 
illustrations.  Four  set  screws  with  steel  dogs  hold  them  in 
place.  The  jig  is  then  clamped  to  the  table  of  the  Iwring  mill 
and  the  special  boring  tool,  also  shown  in  the  illustration,  is 
used,  which  finishes  their  interior  circular  surfaces  and  flanges 
to  exact  size.     A  limit  gage  assures  the  accuracy  of  this  work. 

For  finishing  the  brasses,  the  process  consists  of  shaping 
the  two  adjoining  edges,  sweating  tlie  halves  together,  facing 
them,  and  boring  out  for  the  pin  fit,  if  they  are  to  be  applied 


Front  End  of  Main   Rod  Showing   Parts  Assembled  and  Separately. 

immediately  and  the  size  can  be  obtained.  They  are  placed  on 
the  mandrel,  shown  in  one  of  the  illustrations,  which  is  at- 
tached to  the  lathe  spindle,  and  are  accurately  centered  by 
four  adjustable  jaws  forced  out  by  a  tapered  pin  in  the  center. 
They  are  then  clamped  in  place  and  turned  on  the  outside, 
the  same  limit  gage  used  for  the  filling  blocks  being  employed 
to  insure  an  accurate  fit  at  the  flanges.  Standard  caHpers  are 
also  provided   for  giving  the  proper   diameters. 

Careful   records   have   shown   that   the   first   cost   of   this   rod 
complete  is  $25  less  than  the  strap,  or  open  end  rod.     In  re- 
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pairs,  if  the  old  brass  is  simply  closed  and  rebored,  it  will  cost 
but  79  cents  for  labor  to  put  the  rod  in  condition  for  service. 
If  new  brasses  are  required  for  both  ends,  the  total  cost  for 
labor  and  material  of  this  rod  will  be  $1.74,  as  compared  with 
$6.38  for  the  strap  and  bolt  rod,  the  details  of  these  costs 
being  shown  in  the  tables  below.  -r. ..     •    ••,  .' 

For   the   purpose   of   estimating   the   saving   this   type   of   rod' 
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•••_..  "...r        Tool  fo  Bore  Refining B/ocks,     ,.  .    >•    ,      ".      •.   ^,  .',••• -.      .;,""• 
Jig  for  Finishing  the  Inner  Faces  of  the  Filling  Blocks. 

will  give  as  compared  with  the  strap  end  rod,  both  for  repairs 
and    renewals,    the    ft)ilowing    data    based    on    the    costs    at    the 
Clinton  shops  are  impressive: 
Comparative  cost  of  labor:         '   "       '     \      '      •."       . 

.'  '.   >  '-.;■■■•  .'"•  '  SoM  End  Rod.  ■■■"■'■     '    •'    "  '    •'       J 

Dismantling   rod    (10   minutes) $0.05 

Closing    brasses     .20       ',■. 
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I  •  I 
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Solid   End   Main   Developed  at  the  Clinton 


Fitting  front  end  brass 

Closing   and    reboring   brass. 


Total 


Straf  Rod. 

Stripi)ing    back    end 

Closing  brasses,   babbitt   and    replaning   strap   ifit...'. 

Hand    fitting   brasses   to   strap    (half   hour) 

Closing  strap,  refitting,  reaming  bolt  holes,  etc.    (6 

Fitting  three   new   bolts    (1    hr.) 

Cost   three   new  bolts,   24   lbs.   at   3c .  .  . 

Fitting    front    end    brass    (3    hrs.) .' 

Total      

Difference     , 

Comparative   cost   of   material:  -. 


hrs.). 


Solid  End  Rod, 


New  brass,   back  end,    114   lbs. 

Labor     

New  brass,   front  end,   37  lbs.. 
Labor    


Total 


New  brass,  back  end,    ISO  lbs. 

Labor     , 

New   brass,    front  end,    53   lbs.  . 
Labor    


Strap  Rod. 


,    Total     

Difference     

Comparative   roundhouse   saving: 

Solid  End  Rod. 

Refit  back  end  brass  to  pin 

Refit   front  end  brass  to  pin 

Reline   back   end    wedge 


.70 

.79 

■■-  .''\  '       .     . 

$1.74 

$i.r4 

$0.30 

1.35 

.19 

2.37 

.20 

.72 

1.25 

.(■         ;■_  *  * 

$6.38 

6. -8 

$4.  .4 

$12.70 
.59 

4.12 
.39 

J. 

$17.80 

$17.80 

$16.71 
1.56 
5.90 
1.37 

-  •■      *-    -,  ■* 

$25.54 

25.54 

Total 


f-..:- 


Strap  Rod. 


Refit  back  end  brass  to  pin. 
Refit  front  end  brass  to  pin. 
Reline   back  end   wedge 


$1.42 
.59 
.40 


$7.74 


$0.90  ...'.. 

.59  .  "    ■   ■. 

.10  " 

$L59  $1.59 


Total     

Difference 


$2.41 


2.41 


The   patents   on    this   design   of   main    rod   are 
the    Locomotive    Improvement    Company,    Clinton, 


$0.83 

controlled  by 

la.  ^■■■. 


Accidents  on  the  Union  Pacific-Southern  Pacific  System. 
--Julius  Kruttschnitt,  director  of  maintenance  and  operation  of 
the  Union  Pacific  and  the  Southern  Pacific,  states  that  for  four 
years  not  a  passenger  on  the  Southern  Pacific  lost  his  life  through 
collision  or  derailment.  During  this  period  157,000,000  passen- 
gers were  carried  an  average  distance  of  42  miles.  The  Union 
Pacific  in  approximately  the  same  period  of  time  had  but  a  single 
accident  which  resulted  in  the  death  of  a  passenger.  These 
records  are  attributed  to  the  automatic  block  signal  system,  on 
which  $5,000,000  has  been  spent  during  the  past  five  years. 


n4. ... 


Hsf 


!)l» 

■¥ 


7-T 
f. 


.1 


■    ..    •.  •  .  • -"•■  ■     ■  .    '  :■;-■:.•■  ••  .V-   'I  ' 


'T 


-lo'a^' Cenfers >| 

Shops  of  the  Chicago  &   North   Western. 
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LINK    GRINDING    MACHINE 


A  number  of  years  ago,  F.  H.  Dersch,  foreman  of  the  Chi- 
cago &  North  Western  repairs  shops  at  Dubuque,  Iowa,  designed 
a  simple  link  grinding  machine,  which  has  been  used  for  ten  or 
iwelve  years  without  repairs.  It  consists  of  two  bars  C  C,  which 
are  pivoted  at  their  ends  and  can  be  set  at  any  angle  with  each 
.>ther  by  adjusting  the  micrometer  screws  B  B.  Attached  to 
these  bars,  C  C,  either  by  sHding  blocks  A  A,  or  riding  on  them 
with  rollers,  there  is  a  frame  D  to  which  the  link  to  be  ground 
is  bolted.  Set  with  its  center  in  a  vertical  plane  above  the 
pivotal  point  F  of  the  two  bars  is  an  emery  wheel,  which  can 
be  raised  or  lowered  in  a  line  with  the  center  F .     The  method 


and  kept  always  against  the  pins  G  G*,  then  the  path  of  the  point ' ' 
H,  will  be  the  arc  of  a  circle.     And  that  circle  will  be  the  one 
passing  through  G  H  G^.     If  the  straight  edges  be  moved  to  the    • 
position  //'  P,  H^  K\  the  point  W  will  still  be  on  the  arc  of  the    • 
circle,  because  the  angle  at  H  is  constant  and  the  points  G  (P,  ■' 
being  fixed,  measures  a  constant  length  of  arc.     It  is  also  evi- ,  - 
dent  that  if  a  straight  edge  were  laid  along  the  points  L  and  H,  > 
and  was  held  at  L,  the  center  of  the  arc  C  H  G,  the  point  H    ^ 
on  the  straight  edge  being  constrained  to  move  along  the  arc  ". 
G^  H  G,  that  every  point  on  the  straight  edge  would  describe     • 
the  arc  of  a  circle. 

The  link  grinding  machine  works  upon  the  same  principle ;  but.  > 
instead  of  moving  the  straight  edges  over  the  points  G  G\  the    : 


rr:_ 


.   .  .:  :^    ,    Link  and   Link  Block  Grinding   Machine. 


of  operation  is  to  set  the  bars  at  the  proper  angle  to  give  the 
desired  radius  of  curvature  to  the  link;  then  bolt  the  link  to  the 
frame  D  and  move  the  latter  to  and  fro,  raising  or  lowering  the 
emery  wheel  so  that  it  will  be  in  contact  with  one  face  or  the 
other  of  the  link."  ■.•'  ''i^-^;:'^---'/r'\'-'\':-Vf'-'.:--''y';.^  '■ 

The  principle  on  which  the  machine  works  is  the  old  geo- 
metrical one  that  equal  angles  at  the  circumference  of  a  circle 
are  always  subtended  by  equal  arcs.  A  familiar  application  is 
to  be  found  in  the  method  of  drawing  a  circle  by  means  of  two 
straight-edges  held  at  a  constant  angle  to  each  other,  and  moved 
across  two  pins.  For  example  let  G  G^  be  two  pins,  and  H  J, 
H  K  he  the  edges  of  two  straight  edges  held  together  at  //  at  a 
constant  angle.    If  the  two  straight  edges  are  moved  to  and  fro 


points   G  C  are  moved  over  the  straight  edges.     It  is  evident    : 
that  if  this  is  done  the  imaginary  arc  G  H  C,  will  always  co-: 
incide  with  the  path  of  H,  and  any  other  point,  such  as  a  point  : 
on  the  link  that  is  boUed  to  the  frame  D  will  describe  a  circle:  i 
concentric  with  the  arc  G  H  G\    The  link  block  is  also  ground^, 
on  this  machine,  being  fastened  to  the  holder,  as  shown,  which  it  \ 
connected  to  the  frame  D  and  has  the  same  arc  motion  as  the 
'ink.     The  adjustments  possible  with  this  machine  are  such  that- 
links  of  any  radius  from  38  to  130  in.  may  be  ground  on  it 


TwENTv-FouR  O'Clcck  Svstem  ON  THE  CONTINENT. — At  pres- 
ent the  time  tables  of  the  Belgian,  Italian,  Spanish  and  Frenclii 
railways  show  times  from  1  to  24  o'clock.         :..-.-.;.-.  .,..:•:... 
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SHOP     SAFEGUARDS^ 


;~-'----.^.-     ,•■■■  ,v''  .%•;■•  .  BY  W.  H.  SNYDER.  .    :.    •.■.■'"■■•'--■  ' 

General  Foreman,  New  York,  Susquehanna  &  Western,  Stroudsburg,  Pa. 

There  is  no  more  important  question  than  that  of  the  safety  of 
human  beings.  Railways  especially  are  put  to  a  great  expense  in 
bringing  their  equipment  up  to  the  requirements  of  the  Interstate 


Many  accidents  are  prevented  by  installing  safety  devices,  and 
if  this  is  combined  with  care  a  large  number  of  accidents  can  be 
avoided.  When  men  are  first  started  to  work  on  machines  they 
should  be  fully  instructed  by  the  foremen  on  how  to  operate  them 
safely  and  they  should  be  cautioned  from  time  to  time.  Each 
workman   should  be  made  to  feel  that  he  is  a  safety  inspector 


Fig.  1 — Safeguards  Covering  the  Gears  on  a   LatKie  and  Planer. 

Commerce  Commission ;  the  laws  which  compel  them  to  apply  a 
certain  style  handhold  or  step  and  to  drill  staybolts  in  a  locomo- 
tive boiler  to  a  certain  depth  and  diameter  are  all  done  for  safety. 


^^^/ 

1 

LlP-                   yM 

W.7       ^2fj^j^^^^^^^^KltM/S^^B^^^M 

I 

Fig.    3 — Protecting    thie    Wori<men    From    tiie    Breal<age    of    a    IVIain 

Belt. 

and  any  suggestions  from  him  should  be  cordially  recognized. 
The  state  legislatures  throughout  the  country  are  directing  un- 
usual attention  to  the  prevention  of  accidents  to  operatives  and 


Fig.  2 — Safeguarding  the  Gears  and   Pulleys   of  a   Power   Roll. 

All  employees  should  be  awakened  to  the  importance  of  safety 
and  protection,  and  should  always  be  on  the  lookout  for  their 
safety,  as  well  as  for  that  of  their  fellow  workmen. 

"Entered  in   tlie   Safety  Competition,   which  closed  June   1,    1912. 


Fig.  4 — A    Neat  Guard   over  a   High  Speed   Belt  on  a  Wood   Planer. 

manufacturers    are    anticipating    them     in     safeguarding    their 
employees. 

I'oremen  are  essential  factors  in  this  work  and  should  be  care- 
fully selected  for  their  ideas  of  caution  and  discipline  and  the 
desire  to  prevent  accidents.  Safety  devices  should  be  installed 
wherever  possible;  they  will  prevent  many  serious  accidents  and 
their  use  should  be  insisted  upon  wherever  practical.     Warning 
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sis.  IS  will  prevent  many  accidents.  Oiling  or  cleaning  machines 
ar  Jnd  gears  or  any  revolving  parts  should  not  be  done  while 
th  machine  is  in  motion.  Workmen  should  wear  tight-fitting 
cl(  hing  and  under  no  consideration  should  they  wear  jackets 
oii'side  of  their  overalls;  the  use  of  gloves  should  also  be  avoided 
ar  ivmd  machinery  that  is  in  motion.  These  are  some  sugges- 
tii  lis  that  if  followed  will  greatly  decrease  the  number  of  acci- 
dents. The  safeguards  must  be  maintained  by  periodical 
in-|)ections  to  see  that  they  are  properly  used  for  the  purpose 
for  which  they  were  intended.  These  suggestions  all  come  under 
the  control  of  the  foreman  directly  in  charge  and  he  must  watch 
an<l  educate  those  who  show  any  tendency  toward  being  reckless. 
Two  typical  safeguards  are  shown  in  Fig.  1.  C  is  a  guard 
covering  the  large  and  small  gears  on  a  planer  and  B  shows  a 
will  arranged  guard  covering  the  gears  on  a  24  in.  lathe ;  the 
guard  on  the  lathe  is  hinged  at  the  bottom  making  it  convenient 
to  move  when  it  becomes  necessary  to  change  gears.     A  safe- 


if  desired,  the  engine  can  be  started  again  in  a  few  seconds.  In 
each  department  of  the  shop  is  one  or  more  air  valves,  as  shown 
in  Fig.  6.  The  pipe  A  is  painted  a  bright  red  for  a  distance  of 
about   18  in.   and   the  handle   B  of  the  valve   is  painted   white, 


Fig.    5 — A    simple    Device,    Controlled    from    Several    Points    In    the 
Shop,  for  Stopping  the   Engine. 

suard  around  the  gears  and  pulleys  of  a  power  roll  is  shown  in 
Fig.  2. 

A  good  substantial  guard  under  a  main  belt  is  shown  in  Fig.  3. 
This  is  so  arranged  that  if  the  belt  should  break  it  cannot  strike 
anyone.  A  neat  guard  over  a  high  speed  belt  on  a  wood  planer 
is  shown  in  Figure  4.  This  is  hhs^fed  at  the  lower  end  of  A  to 
allow  it  to  be  adjusted  when  raising  and  lowering  the  cutting 
head. 

A  simple  and  useful  device  for  stopping  the  shop  engine  by 
compressed  air  is  shown  in  Fig.  5.  The  rack  /i  is  of  1  in.  square 
iron,  12  in.  long,  and  has  a  piston  on  the  end  which  fits  into  the 
cylinder  B  which  is  2  in.  inside  diameter.  The  cylinder  is  se- 
cured on  a  bracket  in  such  a  way  as  to  allow  the  air  pipe  to  be 
connected  at  the  bottom.  The  gear  on  the  throttle  stem  is  4  in. 
in  diameter  and  the  throttle  can  be  closed  by  admitting  air  to  the 
cylinder  B,  the  rack  driving  the  gear  on  the  throttle  stem.  A 
pet  cock  is  used  for  releasing  the  air  from  the  cylinder  so  that, 


Fig.  6 — One  of  the  Air  Valves  in  the  Shop  for  Stopping  the  Engine 

in  an  Emergency. 

giving  a  good  contrast.     Alongside  of  this  valve  is  a  notice  in  a 
small  frame,  which  reads  as   follows : 

'••■'^•--  ■       NOTICE,  EMERGENCY  VALVE. ;'"'        ■•^^'  ''    ■^- 
This    valve    to    be    used    only    in    case    of    danger    to    life    or    machinery. 
If   any   one   is   caught   in   machinery   or   anything  is   wrong  with   machinery 
that  will  do  damage  the  valve  should  be  opened  until  the  machinery  stops. 

By  actual  test  it  has  been  found  that  the  valve  only  has  to  be 
opened  about  four  seconds  to  close  the  throttle,  which  brings  the 
engine  to  a   standstill   in  21    seconds.     These  emergency   valves 


Fig.  7 — Railing  and   Guards  for  Safeguarding   Woodworking 
-i.-.  .  ,        Machines. 

are  located  in  conspicuous  places  and  every  shopman  knows  their 
location.     They  are  tested  once  a  week. 

A  pipe  railing  around  woodworking  machines  in  the  planing 
mill  is  shown  in  Fig.  7 ;  a  guard  over  a  rip  saw  is  also  shown  to 
the  right  at  A.    This  is  so  arranged  that  it  can  be  adjusted  to 
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SHOP     SAFFGl  ARDS 

KV  W.   H.   SNVDIR. 

(ifucral    Furciiuiii.   New    ^'^»rk,  Siisqiichaiina  i\    Wcslcrn,   StroiuKburit.    V-A. 

I  lull-  i--  n< .  tiiiTv  iin|ii  •nam  "|"isti<i!i  tliaii  lliat  of  tlii-  -;it\-t\  "i 
liinii.m  I'liii"^^.  l\;iil\va\>  (.-lucially  arc  pm  l><  a  <^rcat  cxiuii^i'  in 
hririiriiii;  thiir  i<|iiiiMiutil  tip  to  tlu'  riiiiiirfuuni-^  "1  tlu-  Inin-iatL' 


^Tatl>  afi'i'li'iits  ari*  prevctitc<l  Iiy  installini^  saU-ty  (k'vicos.  ami 
if  iliis  is  c<iinliiiH'<l  with  care  a  larjio  mmihcr  of  accidents  can  In 
a\oiiic«l.  W  lii'ii  men  are  first  started  to  work  on  macliines  tlu> 
>lioidd  lie  fiillv  instructed  Iiy  tlic  foremen  on  how  to  operate  tliem 
safely  and  tliey  siiould  lie  cautioned  from  time  to  time,  luicli 
workii<an    should    he   made   to    fee!    that    he    is   a   safety  insiiector 


Fig.    1 — Safeguards  Covering  the  Genrs  on  r.    Lathe  nnd   Planer. 

Conrmerce  Conrmission :  the  laws  uliicli  compel  them  to  appl>  a 
certain  style  liandhold  ..r  step  and  to  drill  sta\liolf-;  in  a  l.ci  •mo- 
tive li'iiKr  !••  a  certain  depth  and  diameter  are  all  d'^ne  f'^r  -afet). 


rig.     3 — Protecting    the    Workmen     From    the    Breakage    of    a     Main 

Belt. 

and.  any  siitiyestions  from  him  should  he  cnrdially  recosnizcd. 
rile  state  Ie'.;islattires  throut>hont  the  country  are  directinsj;  un- 
iisiial  attention  to  the  iire\ention  of  accidents  to  operatives  and 


Fig.    2^Safeguarding    the    Gears    and    F'.illeys    of    a    Power    Roll. 

Al!  eutploMi-s  sh.  luid  lie  awakened  !••  the  imp'^rtance  of  safety 
and  jirotectii^n.  and  sh.iidd  always  he  on  the  lookout  for  their 
safetv.  as  well  as  for  tiiat  of  liieir  fellow  workmen. 


'K.Ht'Tc<l  in   ttte   SatVty  r'in[>ttiti.'ii.   which  clo<^C'i   Tune   1,    I'^IJ. 


Fig.   4 — A    Neat   Guard   over  a   High   Speed    Belt  on   a   Wood    Planer. 

manufacturers     are     anticipating     them     in     safeguarding     their 
emjili  '\ees.     '  -        ,'  • ,  ■  .    ■' '"  '  •' ' 

I'l^renien  are  essential  factors  in  tliis  work  and  should  he  care- 
fully selected  for  their  ideas  of  caution  and  discii)line  and  the 
desire  to  prevent  accidents.  Safety  devices  should  he  installed 
wherever  possihle ;  they  will  prevent  many  serious  accidents  and 
tiieir  use  shouhl  he  insi«ted  upon   wherever  practical.     Warning 
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<i  ,s  will  prevent  many  accidents.  Oiling  or  ckaninji  machines 
;i;  :n<i  gears  or  any  revolving  parts  slKuiId  not  he  done  while 
i!  machine  is  in  motion.  Workmen  slionld  wear  tiglit-litting 
(  hinjj  and  under  no  consideration  sliould  they  wear  jackets 
<.  ide  of  their  overalls;  the  use  of  gloves  should  also  l»e  avoided 
a  ind  machinery  that  is  in  motion.  These  are  some  sngges- 
t;  ■«  tliat  if  followed  will  greatly  decrease  tlie  nundier  of  acci- 
1.1  .IS.  1  he  safeguards  nuist  he  maintained  hy  iieriodical 
ii,  jiections  to  see  tliat  thej'  are  properly  used  for  the  purpose 
f  which  they  were  intended.  These  suggestions  all  come  under 
tl  control  of  the  foretuan  directly  in  charge  and  he  nnist  watch 
;ir:!:e<luc.ite  tiio<c  who  show  any  tendency  toward  l)eing  reckless. 
Two  ty|)ical  safiguards  are  shown  in  I'ig.  1.  C"  is  a  guard 
e  .(-ring  the  large  and  small  gears  on  a  planer  and  /'  shows  a 
wli  arranged  guard  covering  the  gears  on  a  24  in.  lailie  :  tlie 
-1  ml  on  the  lathe  is  liingcd  at  the  hottom  luaking  it  couwiiieiu 
t'-  i.no\e   when    it    lieconie>   necessary   to   change   gear-       A    -:ii'i- 


"ig.    5 — A    Simple    Device,    Controlled    from    Several    Points    in    the 
Shop,   for   Stopping   the    Engine. 

aiard  aroun<l  the  gears  and  pulleys  of  a  power  Toll  JS  shown  in 


^'iR.  2. 

.\  good  suhstantial  guard  under  a  main  helt  is  shown  in  Fig.  3. 
'  his  is  so  arranged  that  if  the  helt  should  hreak  it  cannot  strike 
nyone.  A  neat  guard  over  a  high  speed  helt  on  a  wood  planer 
Is  shown  in  h'igurc  4.  This  is  hm^tti  at  the  lower  cud  of  .•/  to 
11.. w  it  to  l>e  adjusle<l  when  raising  .uul  lowering  the  cutting 
leatl. 

A  simple  and  useful  device  for  stopping  the  shop  engine  hy 
'•omprcssed  air  is  shown  in  Fig.  5.  The  rack  A  is  of  1  in.  s<[uare 
'on,  12  in.  long,  and  has  a  i)iston  on  the  end  which  ihs  into  the 
y Under  B  which  is  2  in.  inside  diameter.  The  cylinder  is  se- 
ured  on  a  bracket  in  such  a  way  as  to  allow  the  air  pipe  to  he 
;  vmncctcd  at  the  bottom.  The  gear  on  the  throttle  stem  is  4  in. 
n  diameter  and  the  throttle  can  be  closed  hv  admitting  air  to  the 


if  di-ired.  the  engine  can  he  started  again  in  a  few  seconds.  In 
each  department  <»f  the  shop  i>  one  or  more  air  valves,  as  shown 
in  l"ig.  6.  I  he  pijie  ./  is  painted  a  bright  red  for  a  <listance  of 
ahotu    1.'^    in.    and    tlu-    handle    />'    of   the    valve    is    i>ainted    white. 


Fig.   6 — One  ot  the  Air  Valves   in  the   Shop  for  Stopping  the    Engine 

in  an   Emergency. 

giving  a  good  e-onir.ivt.     .\]ong-i<ie  of  this  valve,  is  a  notice  in  a 
-mall    frame,   which   read-   a-    folhav-; 

'  NoTii  K.  i:mku(,kn<v  \'.\i.\k.    -V         : 

Tlii-  vaUi-  1.1  In'  ii-i-.l  ..Illy  iii  o.i-e  ot  il,nii){<.T  to  lilV  or  niacliincry. 
It  .inv  .ino  1-  c:iii);Iit  in  macliiiui y  t>r  aiiytliing  is  wr«>ng  with  ntachiticry 
tli.it   will   .1.1   .l.im.im-  ilic   v.ulve  -hould  lie  «M>ci)C<l  untir  tlit^  niachinery  stops. 

I'y  actual  te-t  it  has  been  found  that  the  valve  only  has  to  be 
oi)eiie<]  ahitut  four  seconds  to  close  the  throttle,  which  brings  the 
engine   to   a   standstill    in   21    Seconals.    These   eniergeiic\    valves 


Fig.  7 — Railing   and   Guards  for  Safeguarding   Woodworking 

Machines, 


are  located  in  conspicuous  pl.icis  and  e\ery  shopman  kn<iws  their 
location.     They  are  tested  once  a  week. 

.\  pipe  railing  around  woodworking  machines  in  the  planing 
cylin<lcr  B.  the  rack  driving  the  gear  on  the  throttle  stem.  A  null  is  shown  in  Fig.  7:  a  guard  over  a  rip  saw  is  also  shown  to 
.;>et  cock  is  used  for  releasing  the  air  from  the  cylinder  so  that.      the  right  at  .1.     This  is  so  arranged  that  it  can  he  adjusted  to 
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suit  the  work.     In  the  background  at  B  is  shown  a  guard  over  a  BOILER     TUBE     TESTING      MACHINE 

cut-off  saw.  V  :-^^:  '.•  -v  -'  ..=  .  

A  warning  sign  for  protecting  workmen  when  working  under         .:  ...       ..,..,.,  .   .  ...        .    ■     -    -r 

■  ■       u  ■      r        Q      n-u-     ■  If         \'       1/;  ''■••;.'•      :■.-..  BY  R.  C.  POWERS        .  '"  •  ■  ^  ■. .     i^''-. 

cars  or  engines  is  shown  m  rig.  o.      1  his  is  made  irom  ao.   lo 

boiler  iron,  12  in.  x  16  in.,  riveted  to  a  piece  of  ^  in.  round  iron  The  boiler  tube  testing  machine  shown  in  the  accompany 

which  is  pointed  at  one  end.    The  sign  is  painted  blue  with  a      illustration  was  designed  and  built  by  the  writer  while  mach 

shop  foreman  of  the  Baltimore  &  Ohio  at  Mt.  Clare,  Md.,  t 
has  since  been  adopted  as  the  standard  testing  apparatus 
boiler  tubes  on  the  Baltimore  &  Ohio  system.  It  consists  o; 
trough  built  of  l^-'^n.  sheet  steel,  and  2  in.  x  2  in.  x  5/16 
angles,  a  water  cylinder  and  two  air  cylinders.  A  pressure 
300  lbs.  per  sq.  in.  is  easily  obtained  in  the  tube,  with  65  lbs. 
pressure,  by  the  use  of  a  4  in.  outside  packed  plunger  connect  d 
to  a  10  in.  air  piston.  As  the  shop  line  pressure  usually  excet.  s 
65  lbs.,  a  still  greater  testing  pressure  may  be  obtained. 

The  trough  is  stiffened  by  a  built  up  tee  of  3  in.  x  3  in.  x  s 
in.  angles  in  the  center  at  the  bottom,  which  also  supports  the 
clamping  cylinder  E.  This  cylinder  may  be  moved  along  the  tre 
I)ar  to  suit  any  length  of  tube  from  5  to  28  ft.,  and  is  held  Iv 
pins  passing  through  the  holes  shown.  The  trough  is  fastenKJ 
to  the  cylinder  B  with  14  in.  bolts,  and  the  cyHnder  B  is  con- 
nected to  the  10  in.  air  cylinder  C  by  two  stud  bolts  at  the  toji. 
and  at  the  bottom  by  the  base  F.  The  trough  has  an  elevatii  n 
of  ,'4  >n-  to  the  foot  to  allow  the  tubes  to  fill  quickly  and  tlic 
waste  to  flow  out  through  the  drain.  The  4  in.  plunger  is  fa>- 
tened  by  a  taper  fit  and  nut  to  piston  C\  which  has  a  douhlo 
leather  cup,  air  being  used  for  the  return  stroke.  Washers  made 
of  old  gum  belt  are  used  in  the  cup  H,  making  the  joint  between 
the  end  of  the  tube  and  the  end  of  the  cylinder.  They  are  takin 
from  scrap  at  practically  no  cost  and  easily  renewed. 

The  tube  is  placed  in  rests  fixed  on  the  bottom  of  the  trough, 
and  is  clamped  in  position  by  the  piston  of  cylinder  E,  which  is 
operated  by  the  valve  /.  Water  is  passed  into  the  tube  throujjli 
the  cylinder  B,  and  the  air  is  allowed  to  pass  out  at  the  cock  ./. 
When  the  air  has  been  displaced  the  cock  A  is  closed  and  the 
plunger  is  forced  into  the  cylinder  B  by  the  piston  C,  which  is 
controlled  by  the  valve  /.  The  amount  of  pressure  is  shown  on 
gage  D.  The  water  is  prevented  from  flowing  into  the  pipe  K 
by  the  check  valve  L.  Any  leak  in  the  tube  ean  be  easily  de- 
tected by  the  gage  or  by  examining  the  tube.     Release  is  made 

2  Extra  Heavi/ 
Check  Valve 


Fig.   8 — Warning   Sign   to   Protect    Employees   Working    Under   Cars 

or   Locomotives. 

red  stripe  about  5  in.  or  6  in.  wide  running  diagonally  through 
the  center.     A  hook  is  riveted  on  each  side  for  hanging  a  lantern 
with  a  red  and  blue  globe.     No  one  has  authority  to  remove 
this  sign  except  the  person  that  puts  it  up. 
These  are  a  few  of  the  safeguards  which  wc  have  installed;  in 
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Apparatus  for  Testing   Boiler  Tubes  to  300  Lbs.    Hydraulic  Pressure. 


addition  we  have  a  safety  committee  which  investigates  every 
accident  and  recommends  any  device  or  appliance  that  will  help 
to  prevent  accidents.  The  members  also  get  together  and  make 
periodical  inspections  of  the  entire  plant  and  report  their  findings 
to  the  master  mechanic. 


by  opening  the  cock  A  and  reversing  the  piston  (?  and  releasing 
the  piston  in  the  cylinder  E,  which  is  of  the  spring  return  type. 
The  machine  was  designed  to  be  operated  by  two  men,  one  to 
handle  the  tubes  and  the  other  to  operate  the  valves  and  watch 
the  gage. 


'■■  ■'■■■>'■  :'■   '': 
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NEW    LOCOMOTIVE    BLOW-OFF    VALVE 


In  some  districts  it  is  necessary  to  frequently  open  the  blow- 
I  f?  valve  while  the  locomotive  is  in  operation  on  the  road.  In 
lact.  in  many  sections  a  more  frequent  use  of  the  blow-off  valve 
v.ould  improve  the  operation  of  the  locomotive  and  reduce  the 
cost  of  boiler  maintenance.  It  is,  therefore,  desirable  to  make 
the  opening   and   closing  of  these   valves   as   convenient  to   the 


Osmer   Locomotive    Blow-Off  Valve. 

engineer  as  possible,  and  valves  operated  either  by  air  or  steam 
have  been  designed   and   successfully  employed. 

A  blow-off  valve  of  this  type,  designed  and  patented  by  J.  S. 
Osmer,  master  mechanic,  Chicago  &  North  Western,  Boone,  la., 
is  shown  in  the  accompanying  illustrations.  It  consists  of  two 
main  parts.  <  ne  of  which  is  secured  to  the  boiler  by  means  of  a 


Parts  of  the  Osmer  Blow-Off  Valve. 

short  pipe  nipple  and  a  stud.  The  other  part,  including  the 
cylinder  and  all  the  operating  mechanism,  is  secured  to  the  first 
member  by  six  bolts.  There  is  a  large  opening  in  the  outer  cast- 
ing which  is  placed  opposite  the  opening  in  the  boiler,  and  is 
tapped  for  connection  to  a  pipe  to  carry  the  discharging  sludge 
and  hot  water  down  between  the  wheels.  This  opening  is  closed 
by  sliding  a  disc  valve  connected  through  a  link  to  the  crank 
on  the  end  of  the  horizontal  shaft.    The  shaft  has  teeth  cut  in  it 


which  mesh  with  the  teeth  on  a  horizontal  rack  that  has  a  piston 
head  on  either  end.  These  pistons  are  provided  with  packing 
and  have  a  steam  tight  fit  in  the  cylinder.  It  will  be  seen  that 
when  air  or  steam  pressure  is  admitted  to  one  end  of  the 
cylinder,  the  movement  of  the  pistons  and  rack  revolves  the 
crank  shaft,  which  in  turn  moves  the  valve.  When  pressure  is 
admitted  to  the  opposite  end  of  the  cylinder  the  valve  will  be 
closed  and  the  pressure  in  the  boiler  will  keep  it  tightly  seated. 
The  crank  shaft  is  extended  through  the  casting  and  a  lever,  fas- 
tened to  it,  allow's  the  manual  operation  of  the  valve  at  the  en- 
gine  house,     ''"f 

Several  of  these  valves  can  be  connected  to  the  same  operating 
valve  in  the  cab,  allowing  them  to  be  opened  and  closed  at  the 
same  time. 


SECTIONAL    TUBE    EXPANDER    WITH 
KNOCKOUT    ATTACHMENT 


When  using  the  ordinary  sectional  tube  expander,  it  is  neces- 
sary to  strike  the  mandrel  several  blows  on  the  side  with  a 
hand  hammer  to  loosen  it  and  remove  the  expanded.  This  fre- 
quently results  in  damage  to  the  tool  and  sometimes  requires 
considerable  time  and.  at  the  best,  it  deteriorates  the  standard 


Faessler  Expander,  Showing   Position  of   Mandrel    Extractor  While 

.::'-'/[\-'\':-::    -"y^     Tube  Is  Being   Expanded. 

and  the  quality  of  the  work.  To  eliminate  this  difficulty,  the 
latest  type  of  expander  designed  by  the  J.  Faessler  Manufac- 
turing Company,  Moberly,  Mo.,  has  a  quick  acting  knockout. 
It  consists  of  a  sleeve  fitted  closely  over  the  mandrel  and  having 
an  extended  arm  to  receive  the  blows  of  the  hammer. 

After  the  mandrel  is  forced  in  place  either  the  pneumatic  or 
hand  hammer  strikes  the  end  of  this  arm  and  the  effect  of  the 
blow  is  such  that  the  sections  are  loosened  from  the  mandrel, 
and  at  the  same  time  the  lever  action  tends  to  withdraw  the 
mandrel.  Theoretically  each  hammer  impact  on  the  arm  forces 
the  collar  against  the  adjacent  expander  segment,  and  moves  it 
slightly   lengthwise  before  the  balance  of  the  segments  are  af- 


Faessler    Expander   with    Hammer    Applied    to    Mandrel    Extractor. 

fected.  The  contact  of  the  collar  and  expander  segments  forms 
?.  fulcrum  around  which  the  entire  sleeve  moves  and  imparts  a 
sHght  lateral  impulse  to  the  mandrel  which  tends  to  break  the 
contact  with  the  other  expander  segments.  This  device  does 
not  in  any  way  interfere  with  the  expansion,  and  is  usually  al- 
lowed to  remain  on  the  mandrel.  It  is  found  that  it  releases 
the  mandrel  much  quicker  than  can  be  done  by  hand,  and  it 
does  not  jump  out,  but  simply  creeps  backward  with  the  great- 
est safety  and  convenience.  Its  use  results  in  a  decided  increase 
in  the  number  of  tubes  that  a  man  can  expand  in  a  given  time. 
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BOILEK    TUBE    TESTING     MACHINE 


BV  R.  C.  I'OW  KKS 


suit  tlic  WMik.     Jti  the  l.ackyn'Uiitl  at  /•'  is  sIidwii  a  yiiard  nwr  a 
cut-oft  saw.  '    . 

.\  \varni;i.y  >i!.:n  {<>r  \tr<  <iK-ci\uii  WMrkmcn  w  lu-n  w  irkiny;  under 
I'ars  'if  ni.uiius  is  -Iimwh  in  |''iy.  S.  This  i>  nia<lt'  troni  NH.  Id 
lw»iIiT  ir>>n.  IJ  in.  x  I'l  in.,  riviti'd  to  a  picci-  of   -;  in.  ppinul  ir^n  Tlu-   licikr   tulie   icstini;   machine   shown    in   the  acconipan- 

wliiih    i-   |i>'iiuiil   at    one   end.     The   ^i.un    i>    painted    liine    with   a       iihistrali. ai  was  designed  and  built  liy  tlie  writer  while  mad 

-hop   foreman  of  the  I'laltimore  &  Ohio  at  Mt.  Clare.   Md., 


Fig.    & — Wnrtiing    Sign    to    Protect    Employees    Working    Under    Cars 

or   Locomotives. 

rod  stripe  al'out  ,^  in.  or  <>  in.  wule  running  dia.yonally  tlirons.;l\ 
the  center.  .\  Iiook  i-  riveted  on  each  -ide  for  hanuinu  a  lantern 
with  a  red  and  liltu-  '..ilojie.  Xi'  one  iia-  amhorit\  to  reino\e 
tin-  -isjn   except   the  per-  n  'hat   jml-  it    up. 


has    since   heen    adopted   as    the    standard    tcstinij;   apparatus 
lioilir   tuhes   on   the    r.altiniorc  ^:   ( )hio   system.      It  consists  (       i 
trough   litiilt   of   '4-in.   sheet  steel,  and  2  in.   .x  2  in.  x  S./Uj 
aiiLile-.   a   water  cylinder  and  two  air  cylinders.     .\   pressure     : 
,^(H»  111-.  i)er  -(|.  in.  is  easily  ohtained  in  the  tuhe.  with  65  Ihs. 
pre--iire.  1>_\    tin.'  n;-e  of  a  4  in.  otit-ide  i)ackeil  ])Iun,<;er  count-. 
to  a   10  in.  air  jiiston.     .\s  the  -hop  line  pressure  usually  exci  ■ 
!'?■  1!'-..  a  -till  ureater  te-tin;.;  pre>-ure  may  he  olitainetl. 

rile  trou.yh  i-  -tilVened  hy  a  huilt  up  tee  of  3  in.  x  3  in.  x 
ill.  au.i.;Us  in  the  center  at  tile  bottom,  which  also  sui»poris  i 
claiiiiiiiiur  cylinder  /:".     This  cylinder  may  be  nio\e<l  ahmj,'  the  i 
I'.ir   to   ^nit    an.\-   length   of  tube   from   5   to  JS   ft.,  and  is  held 
pill-   p.i--iiiL;    tIironi.;h   the   holis   -hown.     Tiie   trough   is    fastetu  I 
\"  the  cvlinder   />   with    ' ..   in.  bolls,  and  the  cylinder   B  is  c 
luciiij  to  the  10  in.  air  cylinder  C  by  two  stud  bolts  at  the  t. 
and  at   the  bottom  by  the  liase  /•.     The  trough  has  ;ui  elevatii   . 

I  .  ill.  to  the  foot  to  alliiw  the  tubes  to  lill  (piickly  and  li 
wa.-ti  lo  tlo\\  ont  thront;ii  the  <lrain.  I  he  4  in.  plunger  is  ir 
i(iud  liy  a  taper  lit  and  iitil  to  piston  C.  wiiich  has  a  dotii 
'.ailiir  ctip,  air  being  used  for  the  return  stroke.  Washers  ni.i  ■ 
of  ..Id  gum  belt  are  u-e<l  in  the  cup  //.  making  the  joint  betWM 
the  end  of  the  tube  and  the  en<l  of  the  cylinder.  They  are  tak. 
fr. .ni   -craji  at   practically    no  co-t   antl  easily  renewed. 

i  lu'  tubi-  is  jilaced  in  rt'sis  lixi-d  on  the  b.ittom  of  the  troii'.ji 
.  n.I  i-  clampeil  in  po-itiou  by  the  piston  of  cylinder  /;,  which 

pirated  by  the  val\e  /.     Water  is  passed  into  the  tube  throne 
the  cylinder  />'.  :ind  the  air  is  allowed  to  pass  out  ;tl  the  cock  . 
W  lun    the   air   ha-   been    di-placed   the   cock  ./    is   closed   and   tli. 
phmuer  is  forced  into  the  cylinder  />  by  the  iiistuii  C'.  which  : 
'•ont rolled  by  the  valve  ,/.      The  amount  of  pressure  is  sliown  ■  1; 
ga.ye   /'.       I  he   water  is   i)re\eiited    fr.  .111   lb  .wing  into   the  ])ipe    / 
bv  the  check  val\e  /..     .\nv  leak  in  the  tube  can  be  casilv  rK 


Tlie-e  are  a  few   oi  the  -.ileLiiiard-  which  we  iia\e  in-i;d!ed  ;  in       tected  by  the  gage  or  by  examining  the  tube.     Release  is  111; 
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Apparatus  for  Testing   Boiler  Tubes  to  300  Lbs.    Hydraulic  Pressure. 


addition  \vc  have  rt  salcty  committee  which   investigates  every  by  opening  the  cock  ./  and  reversinij  the  pisti>n  C  and  rcleasiii, 

accident  ami  r<  c  .nmieiid-  any  device  ..r  aiMdiance  that   will  help  the  piston  in  the  cylinder  /:,  which  is  of  the  spring  return  type 

to  prevent  aecidetn-.      I  be  number-  al-..  !.;et  t..ueilur  and  make  The  machine  was  designed  to  be  operated  by  two  men,  one  t. 

l)eriodical  iii-iaction-  .if  the  entire  plant  and  riii..ri  their  lindings  handle  the  tubes  and  the  other  to  operate  the  valves  and  watd 

to  the  master  mechanic.  the  gage. 
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,EW'      LOCOMOTI\'H      BLOW-OFF      \'AL\'E      \\1hM'.  mesh  with  the  teeth  <.n  a  horizontal  rack  that  has  a  piston 

luail   on   either  end.     Tlu^e   i)i<ton>;   are   j>rMvi<Ud   with   packing 


In   si'iiii;   .listricl>   it    i-   nece<s:tr.\    t<i    frei|iuntly   'i|n.'ii   tlu-  Mciw- 


;in<]  have  a  >teani  tijiht  lit  in  the  cylinder,     it  will  be  seen  that 


l'  valve  while  the  lc  o>iiiiiti\e  i>  in  Mpiratidn  i>u   tin-  mad.      In       wluii    air    .ir    >team    fires-^tirc    i^    admitted    to    qhc    eiid    of    the 

ol.  in  lii.inx    .■MCtii  ^n^  a  in<>n.-  l'ixi|i;i'nt   n^t-  cf  ilu-  hl.iu-.  iif  v.iKc       cylinder,    ilu-    nn  i\  c'liuiu    •■!    tin-    pistons    and    rack    revxilvcs    the 

•idd   inii)r.'Vi.-  tlio  ■.pcratioi   <>i  the   !■  ici uncitivc  and   reduce  the       crank  shaft,  uliicli  in  tnrn  m<tve>  the  valve.     When  prosure  is 

.-t   .if   Iidilcr   maintenance,      it    !».   therefore.   de.<iraiile   to   make       .idnntted   t<>   the   npjxisite   end   <d'  tile  c\linder  the   valve    will   be 

sic    iipeninL:    .ind    cli  -iny    "i    tlu-e    valves    a-    convenient    to    tlie       closed  iind  tlie  i)res>ure  in  the  lioiler   will  keep  it  tightly  seated. 

Hie  crank  sliaft  is  e\ten<led  thri>ii«h  the  casting;  atid  a  Icmt.  fas- 
!ene<l  to  u.  alkiws  the  manual  o])eration  of  the  valve  at  the  en- 
gine  hoiise. 

Several  oi  these  valves  can  be  coiuiectrd  to  the  same  <»|KTating 
valve  in  the  call,  allow iny  them  to  be  iipened  and  cbjsed  at  the 
same   time. 

SFCTIONAL    TIBF     FXPANDFK     WITH 
KNOCKOIT    ATTACHMFM 

When  n-i'i-  the  ordin.try  sectional  tube  exiwfnder.  it  is  neccs- 
-arv  to  strike  the  mandrel  -everal  blows  . .n  the  side  with  a 
h.ind  liammer  to  loosen  it  .iTul  remove  the  expanded.  This  fre- 
iinently  results  in  dama^ie  to  the.  tool  and  soiuetimes  requires 
considerable   time  and.   ,ii    the   be.st,  it  deterif>rates   the  standard 


n 


4^— > 


-^*'= 


Osmer    Locomotive    Blow-Off    Valve. 

eiiiiinet  r  as  jiossilile.  and   valves  operated  either  bv    air  or   sieam 
have    been    disiiiUed    .'.nd    successfully    employed. 

A  lilovv-otT  valve  of  this  type,  desiiiued  and  jiaiinied  by  J.  S. 
■<,»snier.  masiir  mechanic,  ("hicaiio  .S:  North  Western.  I'.'ione.  la., 
is  sli.ivvn  in  the  acconipanv  iufi  illustrations,  h  consists  of  two 
I'-ain  parts.  >  ne  of  vvliicb  is   secured  to  the  bojU-r  liv    nie.ins  ..f  .i 


Faessler    Expander.   Showing    Position   of    Mandrel    Extractor   While 
Tube   Is  Being    Expanded. 

.-.nd  the  <|ualitv  of  tlu  work.  i'o  eliininaie  this  ditiiculty.  the 
kitest  tvpe  H»t  e.xp.itukv  ib  ~i?^ned  by  the  J.  I'aessler  Manutac- 
turint;  Company.  Mi^berly.  M-i..  has  a  <|uick  .ictini;  knockout. 
It  consists  of  ;i  sbeve  fitted  closely  over  tile  mandrel  and  liaving 
an  extended  arm   to  receive  the  blii-ws  <'>f  tlie  hanimer. 

Aftir  the  m.iixlrtl  is  forced  in  plact'  either  the  pneumatic  or 
iiand  h.'imnur  strikes  the  end  of  this  armand  the  effect  of  the 
blow  is  suih  that  the  sections  are  b«!sene<l  froni  the  nian<lrel. 
.'tid  .It  the  same  time  the  lever  action  ten<Js  t<»  with<lraw  the 
ni.indrel.  Theoreticillv  each  h.numer  impact  on  the  arm  forces 
H)e  Collar  ayaiu't  the  adjacent  expan<Ier  sf>;inetit.  .•ind  moves  it 
sliL;litlv    leU'^ilivvisv    lni.ire    the    balance ,  of   the    sejiiuents   are   af- 


Parts    of    the    Osmer    Blow-Off    Valve.  .  ■    .     : 

short  pipe  nipjile  ani  a  s;i;d.  Tlie  other  nan.  incbiditiL;  the 
cvlinder  ;ind  .ill  the  >  i  er.itiic-;  n-.ech.inisni.  ;s  -ecuri-d  \i'  tlu'  iirst 
niemlur  hv  -i\  l...lts.  There  i-  a  birL;e  opeiiin-  in  the  outer  cast- 
ing; ujiicll  !-  III. 'Ced  oiiposjie  the  opeiiin.i;  in  the  boiler,  and  i- 
taliped  for  c  .nnection  to  a  jiip.e  to  i-;irry  the  disebar!.;in.!.i  shidsic 
;i!id  h.'t  w.-iiir  down  betvveiti  the  vvl:eels.  This  (.|)eninu  is  closeil 
bv  slidiiiii  .1  di-c  v.-ilve  connected  ihrouijli  a  link  to  the  crank 
on  ihe  I'lid  i'f  the  hi.n/oiital  sh.iti       Ilu   sh  iit  hi-  i<..th  i  m  in  it 


Faessler     Expander    with     Hammer    Applied     to     Mandrel     Extractor. 

k'Cted.  The  cont.ict  <  \  the  c.  .liar  ail<l  e\p.tii<ler  segments  forms 
,'.  fulcrum  aionnd  which  tlu  entire  sleeve  ino.i^  and  ini|)arts  a 
sli'^lit  lateral  impulse  i"  ilu  m.-unlrel  which  tends  t<i  lireak  the 
cout.ict  witli  the  other  expander  seiiuients.  lliis  device  docs 
Hot  in  any  w.iy  interfere  with  the  expansion,  and  is  u>ually  al- 
lowed t<i  nnuiin  on  tlu  mandrel.  U  is  foUnd  that  it  releases 
the  mandrel  nuicli  ipiicker  than  v-an  be  done .  by  iiaiid.  and  it 
docs  not  iump  out.  hut  -iTiipl\»Vreei>s  backward  with  the  great- 
est safety  and  conveiiiinic.  Its  4isje  results  in  a  decide»l  increase 
in  tilt   nunilm   of  nilns  t'rit  .i  man  can  expand  in  a  given  time. 


>>..  .   -'■:..:• 
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AUTOMATIC  TEMPERATURE  REGU- 
,  .  LATOR 


Most  of  the  llrst  class  passenger  equipment  now  in  service  has 
electric  current  availal)le  at  all  times.  This  condition  makes 
possible  the  application  of  a  convenient  method  of  regulating  the 
temperature  when  the  heating  is  by  steam  and  from  the  locomo- 
tive, or  by  the  use  of  Baker  heaters. 

.  ,  A    simple    apparatus    for    performing    this    service    has    been 

designed      by      the      Railway 
;<  Utility  Company  of  Chicago, 
and  in   the   case   of  ordinary 
passenger   cars   consists   of  a 
•;  sensitive    mercury    thermom- 
.;  eter    which    has    a    platinum 
wire  fused  in  the  tube  at  the 
point    reached    by    the    mer- 
cury  column    when   the   tem- 
,.  perature  is  72  deg.     Another 
similar   wire   is   fused   in   the 
mercury   bulb  at  the  bottom. 
These   two   wires   connect   to 
the  regulator  of  a  small  mo- 
tor,    which     by     a     chain     of 
gears    operates    the    valve    in 
I  the  steam  line.    The  arrange- 
ment  is    such   that   when   the 
circuit  to  the  thermometer  is 
open    the    motor    keeps    the 
valve  in  the  steam  line  open. 
When,     however,     the     tem- 
perature reaches  72  deg.  the 
mercury  column  in  the  ther- 
mometer    closes    the     circuit 
:.  and  the  motor  is  operated  in 
the     opposite     direction     and 
closes    the    steam    valve.      In 
each  case  the  motor  runs  just 
long     enough     to     close     the 
valve  and  the  amount  of  cur- 
rent used  is  very  slight.    The 
motoi-    and    its    gearing  con- 
necting to   the  valve  are   en- 
Thermometer    Arranged    for    Auto-closed  in  a  dust-proof  casing 
matically    Controlling   the  j,,,^,    s^-eured    under    the    bodv 

Steam    Heat.  ...  ,  ^  ^,  ,    .       . 

.      ,,.  '.  •:...-       of  the  car,  and  the  thermom- 

eter can  I)e  placed  at  any  desired  point  in  the  interior. 
For  use  in  sleeping  cars,  which  should  be  kept  cooler  at 
night  than  during  the  day,  a  thermometer  with  two  contacts 
is  arranged,  the  circuit  being  made  through  a  plug  which  can 
be    inserted    at    either    point    to    give    the    desired    temperature. 


The  same  idea  Is  carried  still  further  for  use  in  private  car; 
where  a  thermometer  may  have  several  or  more  plugs  for  con- 
nection at  different  temperatures.  In  such  cases  each  state- 
room would  have  a  separate  thermometer  controlling  tho 
steam  supply  to  individual  radiators.  When  used  in  connec- 
tion with  Baker  heaters  the  automatic  control  has  the  furthci 
advantage  of  preventing  the  burning  out  of  the  heater  coils, 
which  may  occur  when  these  cars  are  put  in  trains  heated  by  ;. 
through  steam  line  from  the  locomotive  with  the  fire  still  burn- 
ing in  the  heater.  With  vapor  heating  systems  the  valve  in  the 
heater  line  may  be  operated  by  a  solenoid  instead  of  a  motor. 


COUPLER    YOKE     SHEARING    AND    RIV- 
ETING   PRESS 


A  powerful  hydraulic  press,  designed  and  arranged  particu- 
larly for  the  purpose  of  stripping  yokes  from  coupler  shanks 
and  of  riveting  them  on  again,  has  been  designed  by  the  Wat- 
son-Stillman  Company,  Xew  York,  and  is  shown  in  the  accom- 
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Apparatus  for  Closing  and   Opening  the  Valve  In  the  Steam   Line. 


Press  at  the  Completion  of  the  Shearing  Operation. 

panying    illustrations.      Either    operation,    shearing    or    riveting, 
is  effected  by  a  single  stroke  of  the  ram,  and  the  press  is  de- 
signed to  handle  standard  coupler  shanks  up  to  5  in.  x  7  in.^ 
and  will  head  rivets  up  to  1^   in.  diameter. 
The  body  of  the  press  is  built  in  the  most  substantial  man- 
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ner  atid  ample  room  is  provided  for  handling  the  work  in  and 
out.  The  press  has  a  capacity  of  200  tons,  and  is  6  ft.  8  in.  in 
total  height.  The  main  ram  has  a  diameter  of  12  in.  and  a  stroke 
of  6  in.,  and  the  clamping  cylinders  have  3  in.  rams  with  6>^ 
in.  stroke.  There  are  two  push-back  cylinders  for  a  more 
rapid    return    of    the     large    ram.      These    are    automatic    in 

operation.    ^''■v..;.X%  ^:'-'-' viij.'-^' *':.-;'■■'-■.■,■■■■       '^  ■  ^: ■'::■-; y'.:"-    r ''')!'■"'■''  'V:^' 

Specially  designed  blocks  are  furnished  with  the  machine, 
and  in  the  shearing  operation  the  shank  and  yoke  are  laid  on 
their  sides  and  the  downward  stroke  of  the  press  simply  pushes 
the  shank  out  between  the  jaws  of  the  yoke,  thus  shearing  the 


COMBINATION     PATTERN    MAKERS* 
GRINDER 


Press   Ready  for  Riveting   Yotce  to  Coupler. 

rivets  and  freeing  the  shank  at  one  stroke.  One  of  the  illus- 
trations shows  the  completion  of  this  operation.  For  riveting, 
the  coupler  and  shank  with  the  rivets  in  place  are  set  upright, 
and  on  opening  the  valve  the  small  rams  first  clamp  the  yoke 
to  the  shank  and  then  the  large  ram  descends  on  the  rivets 
and  heads  them.  The  start  of  this  operation  is  shown  in  the 
second  illustration. 


A  useful  combination  tool  for  a  pattern  making  shop,  is  showif 
in  the  accompanying  illustration.  On  one  side  of  the  central 
bed  is  a  30-in.  disc  grinder  with  its  work  table,  while  on  the 
Opposite  side  and  driven  from  the  same  shaft  is  a  vertical  drum 
Sander  with  an  adjustable  table.  The  latter  is  connected  to  the' 
driving  shaft  by  a  clutch  which  permits  it  to  be  operated  in- 
dependent of  the  grinder.  The  shaft  is  connected  to  a  three' 
horse  power  motor  by  a  3-in.  chain  belt.  In  the  illustration  the 
machine  is  shown  with  all  gear  guards  removed. 

On  the  grinder  side  of  the  tool  is  a  30-in.  steel  wheel  ^  in. 
thick,  which  runs  at  750  revolutions  per  minute.  This  has  a  work 
table  14  in  wide  by  40  in.  long,  which  may  be  tilted  and  locked 
at  any  angle  from  75  deg.  to  135  deg.  Large  distinct  graduations 
permit  the  exact  adjustment,  and  the  construction  is  such  that 
the  inside  edge  of  the  table  remains  within  1/32  in.  of  the  disc 
regardless  of  its  angular  position.  The  work  table  also  has  a 
vertical  adjustment  of  25  in.,  and  is  supported  by  a  round  ver- 


De  Witt  Clinton  Tr.\in  Passenger. — Mrs.  Eliza  C.  Hay- 
wood, a  passenger  on  the  first  railway  train  that  was  run  in 
New  York,  recently  died  at  Chicago  at  the  age  of  91.  She 
was  a  passenger  on  the  line  between  Albanj',  N.  Y.,  and 
Schenectady  in  the  summer  of  1831,  which  was  hauled  by  the 
old  De   Witt  Clinton  locomotive.    ..,  -       ..:-<,  .^  ...,  . 


'^'^'  •':-■"       Combination  Pattern   IVIaker's  Grinder.    ■..•"••-'-  '•■'''-". 

tical  shaft  which  permits  it  to  he  swung  away  from  the  grinding 
disc  for  convenience  when  setting  the  wheel  or  when  facing  off 
extra  large  patterns.  There  is  a  groove  in  the  center  of  the 
table  for  the  application  of  different  attachments,  four  of  which 
are  furnished  with  the  machine.  These  consist  of  a  sizing  circle 
gage  for  cylindrical  and  conical  grinding,  a  sliding  bevel  gage 
for  simple  and  compound  angle  grinding,  a  sizing  bevel  gage 
for  simple  and  compound  angle  grinding  to  dimensions,  and  an 
angle  plate  for  free-hand  cornering  of  thin  work.  These  attach- 
ments in  combination  with  the  possible  movements  of  the  table 
allow  practically  any  kind  of  finishing  work  to  be  done  with  the 
machine.  The  disc  carries  an  abrasive  face  that  is  cemented  onto 
the  steel  plate,  and  it  is  not  necessary  to  remove  it  for  the  ap- 
plication  of  a  new  grinding  surface.  .  •..   , 

On  the  opposite  side  of  the  machine  the  drum  sander  has  a 
work  table  24  in.  x  28  in.,  which  may  be  tilted  and  locked  at 
any  angle  from  85  deg.  to  105  deg.  from  the  axis  of  the  sander. 
Here  also  a  graduated  scale  is  provided  for  accurate  adjustment. 
The  work  table  has  a  center  round  opening  8i<2  in.  in  diameter 
in  which  are  fitted  circular  plates  with  center  holes  to  accom- 
modate various  sizes  of  drums  from  1  in.  to  6  in.  in  diameter. 
The  sand  drum  runs  at  2.250  revolutions  per  minute,  and  has  a 
perpendicular  reciprocating  movement  while  running  which  can 
be  adjusted  between  zero  and  4  in.  The  drum  spindle  is  driven 
by  a  2  in.  quarter-turn  belt,  while  the  reciprocating  crank  is 
driven  through  gearing  by  I'/S-in.  belt. 


,  '^'^'"sy?*:^"' 
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MTOMATIC    TFMPFKATrRI-    kl-Or- 

LATOK 

'  Ml. -I  "I  tlu-  'ir>t  v-h(»^  |i;i-»riiL;ir  iiiuiiniu  iii  iinw  in  -ir\ii\  lia> 
iJntri'-  iiiiTiiU  ;i\ail:il>Ic  al  all  tinu^.  Ilii^  *■•  .iKliii-m  niaki- 
IM.»>il>li'  tlu-  aiiiiliv':iti"ti  "t"  a  r.  .ii\  ctiiiiil  iiuiIiimI  ,.i  ntiulatiiii;  thr 
t'.iiiiM  ratun-  w'.ku  tin-  liiatin'.;  i-  \<\  ~t>ani  ami  I'ruin  the  1.  n-i 'tin - 
t.i\"i-.  "f  1>>    ilk'  ii-f  "I    I'akir  luairi"^. 

\     -'iiiiilc     a|iiparau:~     l"r     |u  rfi  inniiv^     tlii-     --iTvii'r    h.'is    Iktii 

<U-i'^iU(l  li\  llu'  Uail\\a> 
I  tility  (  'itn|ian\  "I  i  lii«."au". 
an«l  in  llu-  ra-i-  "i  unliiiarx 
jiaN-^i-iiiii-r  rar^  i-iin^i^l*  "1  a 
si-nsiliM-     itu-ri-ur>     ilu-riiiMni- 

^■■JVV^^^H   '  wliuli     lia^ 

^^^HH  K^^^^  fii>vil   in  tlu-  tlu- 

^^^|H  B  nai'luil  tlii- 

^^^P^l  ^   ,  i-Mhimn    wluii    llu- 

^^^■■Tl^  piTaturr         72   lU-^.      .\n"tlur 

^^^BH  f  similar  tu-i-il  ilu 

HjHH  9^       '         ^^  inir>-iir\    liiilK   at    tlu     1h.|i..iii. 

^U^k'^    "iRfll     ^k  I  lu  ~i-    t\\.'  tf 

till-  n-vnlati'i-  -'i'  a  -mall  ni.'- 
|..r.  uliivli  li>  a  iliain  .■!' 
yiar-  i.iH-raU-~  tlu-  \al\»-  in 
tin  -u-ani  liiu-.  llu-  arranui-- 
nunt  1-  -lull  that  wlit-ii  tlu- 
ciriiiit  \"  llu-  tlu  i"ni"ini-trr  i- 
ii]:i-n  tlu  nii'ti'T  ki-i-p-  tlu- 
\al\  (-  in  tlu-  -ti-ani  linr  .  'lu-n 
\\  lu  It.  li..\\i-\i-r.  tilt-  t<-m 
|H  ra'.ilt(-  fi-ailu  -  / -'  mi-l;.  tlu- 
iiu  riiir>  i->'hjnin  in  tin-  llu-r- 
ii\..in(-ti-r  1-1. '-r-  tlu-  iir>-nii 
ami  tlu  in.'l'-r  i-  ..]n-rati-il  in 
llu-  ..|i;h.vH,-  .lifi-v-tii^ii  ami 
i-!i.M-  llu-  >'iatn  \al\i-.  In 
raoli  i-a-f  tlu  im-i'ir  rnti-  in-i 
1.  in:  (n.'U^li  !•'  .-1..-1-  tlu 
\a'v  r  aMi!  till-  am.  ■iint  "i  .-iif 
ri  n'  11-1  '1  I  •  ^  I  ry  -l:'-:lit.  I  lu 
'  m..t.  ■•■  ;:iul  M-  .iLiiariii'^  i'.  .n- 
:-,,■;■;.    .    •>,    ;,  -  -      lu-.-tiiiL:    t..    llu     vaht-    aiu    m 

Thermometer     Arrnnged     for     Aiito-il.  .-i-.!    in   a   ihi-l-[it".  i. 'I    (■a-iiii; 
m.iticnlly    Controlling    the  .,,,.i    .^.,.„,-,.,l    „n.K-r    llu-    l....lv 

Steam     Hent.  .     ,  i     i         i 

lit    llu-  .-ar.  aii'l   in<-  tlu  rni.  .-n 

«-li-f     .an     lu-     iila(-r<l    -at     ;in>'     <l<--iriil     |".iiii     in     tlu-     mu-ri'.r 

|-..r    ii-<     '11     -Ki-jiiivj     lar-.     whii'li     -li"ulil     l.i-    ki-pl     r.  .i.lt-r    at 

i-.iL;!it    than    (tiirin-^    tlu-    .la>.    .-.    tlu  rm.  .m«-U-r    umIi    i\\"    .-.  iii.-ut- 

i-    arraii-^i-il.    llu     ciri-iiil    ln-iii'^    niailr    tin.  .ii-jIi    a    [.lii-^    wlii.li    .-an 

l.v    in-<rti-cl    al    vttlu-r    |..iiiii    t..    vivi-    tlu     .K-ird    ti  ni|ii-rauii-r 


Tin-  -atiH'  iilia  i-  oafrifil  -till  fiirtlu-r  t'.r  ust-  in  private  car 
ulu-vi-  a  llu  rnii  .iiu  u-r  niav  liavr  -<.-\rral  "i"  muri-  iiliifi>  tor  I'ni 
lu-iti'.i.  al  iliiyi-ri-iil  trmin-ratiirr-  In  -lu'li  oasi-s  t-adi  stati 
ri...m  u..tilil  lia\»-  a  >t.-|iarat(-  tlu-rm.  .tiu-U-r  (.•Diitmllinii  il. 
-U-ani  -iii>i>l\  l"  iiiilix  iilual  railiati.r-.  W  lun  ti<i-il  in  cnmu. 
ti>.n  uiili  r.akt-i  luaui-  tlu  aut<imatir  i-.'iitri.l  lia-  llu-  turilu 
ail\  antaiii-  '.l  pri-x  i-nlinu  llu-  l.iiniinv:  "iii  ..i  llu-  luati-r  i-nil 
wlmii  ina>  n-our  wliin  llu--i-  var-  art.-  piit  in  ifain-  lu-aU-d  li.\ 
tliri.uuli  -u-am  liiu-  tr>.ni  llu-  In-. uni.iur  wiili  tin-  lin-  ^Ntill  Imn 
inu  ill  llu-  lu-ati-r.  With  \ai>.  r  lu-aiinv  -\ -u-m-  tlu-  \al\f  in  lli 
luatrr   lull-  nia\-   In-  "pi-rau-il   h\    a   -'.kiiMiil   iti-uail   "t    a    iiint..- 

COIPLFR    VOKK     SUFARING    AND     RI\ 
KTING     PRliSS 

\    p.  iuiil'i'l    h\(lraiilif    pri---.    (1< -iL:iu-<l    ami    arranyi-d    partitu 
!arl\     i"i"    llu-    purp<'-i-    "t    -trippini;    yukcs    I'riiw    i,-MUpk-r    -^hank- 
ami   <.i    rivitini:   tlu-ni   i>u   a.uain.   lia-   ln-iti    ik-ii^iu-d   hy   llu-    W'ai 
-.  .n-Stilhnan   loniiiany.    \i-\\    NUi-k,  aiul  i-  -lu.wn   in  llu-  aoontii- 


Appar.itus   for   Closing   and    Opening   the    Valve    in   the   Steam    Line. 


Press   at   the  Completion    of  the   Shearing   Operation. 

paii.viii'.:  illu-tratii.n-.  l-'.iilu-r  ..pt-raii".n.  -lu-arim.:  "f  rivi-tin'-;'. 
i-  I  t"t\-i-t<.-il  li\  a  -iniiU-  -troki-  "i  liu-  ram.  ami  tlu-  jin---  i-  <K-- 
-iyiu-<l  t>.  haiulli-  -laiul;ir<l  i-miiiU-r  -li.-ink>  ii)i  l>'  .^  in.  x  7  in» 
am!    will    lu.ul    ri\i-i-   up   l"    1';    in.    ili.inu-u-r. 

riu-   1.. .,i\    (.1    tlu-   jirr--   1-   hiiilt    in    tlu-   uu.-t    -utxianlial    man- 
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^MKRiCAX     EXuiXiaiR. 


487. 


1UT  and  ample  nxmi  is  provided  for  liaiKHiiv-:  tlic  ucrk  in  an<I 
..in.  Tlu-  |irt.-«s  ha;-  a  caiiaiily  nt  J(K)  tun-,  and  is  d  ft.  S  in.  in 
t'ltal  hciijlu.  Tlu-  main  ram  lia>  a  dianiittr  of  12  in.  ;ind  a  stroke 
■  if  (i  in.,  and  tin.-  (.lampin;.;  cxlimlcrs  lia\r  3  in.  rams  with  OVj 
Ml.  stroke.  Tht-rc  arr  two  pn-h-hack  oylindc'r>  for  a  more 
rapid  retnni  of  ihc  lar^c  ranc.  'iiuse  are  automatic  in 
o)ii-ration.       ■       ,-  .'     -•.:■■; 

S|ncial!y  disii;ned  liloeks  are  furni<lie<l  with  the  machine, 
and  in  the  >hiarinii  operation  the  -hank  and  voke  are  laiil  oil 
iheir  -ides  an<l  the  ilownward  -troke  of  the  pres-  sintply  iiuslies 
ihe   -Iiank   out   lietween   the   jaws  of  tlie   yoke,   tlius   -liearin^    tlie 


COMBINATION     PATTIiRN    MAKERS' 
GRINDER 


Press    Ready    for    Riveting    Yoke   to   Coupler. 

ri\et-  and  I'reeinv:  llie  -liank  at  oue  -troK.,-.  (  )ue  of  the  ilkis- 
Iraiion-  -liow-  the  co!ii|ileiion  of  this  o|u-raiion.  -  k'nr  riveting, 
the  coupler  an<i  -Iiaiik  uitli  ilie  n\ets  in  place  are  set  upright, 
and  on  "ipi-nin?.;  the  \al\i-  the  -malt  rams  lirst  clamp  the  yoke 
to  the  -li.ink  and  tlieii  llie  l.irue  ram  <le-cend-  ou  tlie  rivets 
an<i  heail-  '.hen).  Tlie  -tan  of  tlii-  operation  is  ^ho\\u  in  the 
."^econd    iilustr.atiou. 


W<  "1(1 

New 
wa- 


W    ITT 

a    iia- 
^ork. 


(I.I  .\loN 


K  \  I  N 


r  \>-K.\(;KK.-Mr' 


l-;ii/a  (.  Ilay- 
-eii.^er  ou  ilie  lir-i  railw.ay  train  lint  wi-  nni  in 
re^-enllv     die<l    at     I'hii  a-^o     it    tlu     .il;<.     o]     ')l        she 


:V  ust'ful  comhinatioi)  xm.]  f, ,r  ,^  ]taltfrn  inukJiu;  >'*"P-.i>  sliowri" 
in  the  accoiii]i;inyini:  ilhi-tration.  On  one  ii<k-  of  the  central 
hed  is  a  3()-in.  <lisc  .grinder  with  its  work  tahic.  while  t>n  the 
opjHisite  side  and  driven  from  tin  -a.nu'  sluittts  a  vertical  drum 
Sander  with  .tTi  adiustalde  tahle.  The  latter  is  eNMMuctt  d  to  th<; 
drixing  shaft  hy  a  clutch  wljich  iieirmits  it  to  he  ojrerated  in- 
(leiieiideni  iif  the  ttritider.  The  -haft  is  c«innectv<l  to  a  three 
hi  .r-e  |)<>\vii?r,  m<»1»r  1>y-  a  3-in  ch.iiti  !u-lt.  In  the  ilUistration  the 
machiire  is  shown  with  all  -.^ear  liiiard-  removed. 

'  )n  the  '-irimler  side  'if  the  to. .1  is  a  .M^-in  sfetd  wliecl  -'i  in. 
thick,  which  run- at  75(' revhuioti-  per  minute.  'Mii*  has  a  work 
talile  14  in  \\i<le  ]>\  4<l  in  loii^.  which  m.iy  U*  tilte<1.aft<t  locked 
at  any  ati.^le  fr.  .m  75  dc-;.  t..  l.V,^  .ley.  l.arve  di-tinct  lir.adu.ationS 
permit  the  exact  adjustment,  .md  thv  conMruction  is  -uch  that 
the  inside  edffe  of  the  talile  remain-  within  !> 32  iti.<>f  the  disc 
ret;ar<lless  of  its  an,t;ul:ir  ])o-iii..ii.  The  work  tahle  also  has  a 
vertical  adjustment  of  2.^   in.,  and  is  supported  Jty  a- r<<und  \ er- 


Combination    Pattern    IVIaker's  Grinder.  ;_■     ' 

tied  -liaft  Which  jiermit-  it  to  he. -wuny  away  from  thv  yrindini; 
(hsc  for  Cooveuience  y.heu  -etiiui;  the  wheel  v.r  witeii:  facini;.  o|T 
eKiraiaryc  pattern?..  Ihere  i-  a  yr. ...vi-  iti  the  c^^rnvr^.f  ihe 
t;d)le  for  the  applicatiou  .f  .litYereiu  ait;u-hnunt«.  four  oi  wiiu-h 
are  fitrnished  with  tlie  machine.  The-e  c..n>i>t  .tf  a  M/in^;  cirde 
;-:a'-;e  f<tr  cylitjdiival  and  dnical  .i;riinlin'^.  a  >li<lini;  lV'\el  i:ase 
for  -inri>le  i.nd  Contjioimd  anuh  urinding.  a  Hzinji  lK?\ci  patie 
f..r  simple  and  compoun<l  aui;le  uriirdinij  lo  .dinu>n>ioi>s;  ami  art 
.mule  I'late  for  iree-hand  cornering  of  thin  ,\vork  .  rhe<e,  att.-ich- 
iiUTil-  in  CoMiliinatioii  with  tlu-  iio«;sihlv  jmjxv.iitoiitii-  .'f  tlK*  taUc 
allow  practically  an>  km. 1  ..f  fini-hiny  w<vt:k  lohe  done  with  the 
machine.  The  ^!i^c  carrie>  an  alira-i\e,  face  tliat  is  cvmenteil  oiuo 
tlve-teel  plate,  anil  it  i>  n<.t  mre>.saTy  to  remove  it  for  tlu  ap. 
plication  of  anew  srindiiiL:   -urface.        "  .  ;  .'  . 

t  >n  the  opposite  sid<-  of  the  machine  the  drum  saH>ler  Has  a 
work  ial>le  24  m. -x  2N  in.,  which  may  he  tilted  and  Lacked  at 
an\  ;in.ule  froiti  S5  <leti.  to  10.^  deu.  fi-oui  the  axis  oi"  the  satider 
Here  also  a  !i;r.idualed  ^cale  i>  iirovided  for  accurate  a(tju>iment. 
The  work  tahle  has  a  center  round  .>i>eniny  J<' j  in.  in  diameter 
in  which  are  tVtted  circular  jilate-  with  center  lu.U-  to  accunv- 
.modatc.varii'HS  sizes  of  .hum-  iiom  1  in.  t<>  Ti  in.  in  <Iianiet«,*r,;. 
The  sand  drum  runs  at  2  2.^0  revoluti..n-  ikt  minute,  and  ha>  a 
periaiiduular    reciproC.it ini;    mo\iiuent    whiU    runnini;    which   t.iii 


a     p.-i-MiiLier 


.11  the  line  huw.ui  \ll.aiu.  \"  \.  and  l.e  adju-ted  hetween  /er-.  .in.l  4  ni  The  «Iruni  spindle  is  driven 
Schenectady  in  the  -ummer  of  l.^.M  wht.li  w.i-  hauUd  hv  the  l.\  a  2  m  quarter-tur..  IkU  while  the  r^-cippjcatinp  crank  is 
old    I 'e    Wit'    (lint.  .11    h  .c  .ir.otiv  e. 


<lri\en  thn  muh  m.-irinu  '.y    1    .--in'liflt 
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This  machine  occupies  a  floor  space  of  54  in.  x  84  in.,  and 
weighs  2.800  lbs.  It  may  be  either  beh  or  motor  driven  and  is 
manufactured  by   C.   S.    Besley  &   Company,   Chicago. 


ATTACHMENTS  FOR  TOOL 

;.,.,.,■,■:.--.,   LATHES  "V  ^■-. 


ROOM 


The  .\merican  Tool  Works  Company,  Cincinnati.  Ohio, 
has  provided  a  number  of  attachments  on  14  in.,  16  in.,  18 
in.,  and  20  in.  standard  high  duty  lathes,  which  make  tliem 
especially  suited  to  tof)l  room  work.  Since  tiie  basis  of  these 
lathes  is  a  standard  machine  any  of  the  attachments  may  be 
applied  with  very  little  trouble  to  the  same  size  machines 
already  in  service. 

The  most  prominent  of  these  special  features  is  the  re- 
lieving attachment  vvliich  is  designed  to  relieve  or  back  off 
the  flutes  of  rotary  cutters,  taps,  reamers,  end  hiills,  hollow 
mills,  dies.  etc.  This  arrangement  is  universal  in  its  action 
and  internal  relieving  can  be  as  easily  performed  as  straight 
work.  It  is  marked  by  an  extreme  simplicity  in  design,  hav- 
ing but  a  few  parts.  The  attachment  is  driven  through  a 
change  gear  mechanism  supported  by  a  bracket  at  the  front 
of  the  headstock.  The  gear  train  lias  a  small  quadrant  that 
is  used  to  disengage  the  drive  when  not  required.  Power  is 
taken  from  a  spur  gear  on  the  end  of  the  spindle  and  is  trans- 
mitted through  the  change  gear  mechanism  to  the  driving 
shaft  which  is  journaled  in  a  suitable  bracket  fastened  tc 
the  left  end  of  the  carriage.  Between  this  bracket  and  the 
tool  rest  are  the  universal  joints  which  permit  the  cross 
movement  of  the  tool  slide.  The  driving  shaft  revolves  con- 
stantly in  one  direction  until  the  direction  of  the  spindle  is 
reversed  at  which  time  it  ceases  to  operate.  This  valuable 
feature  results  from  tlie  use  of  a  clutch  between  the  cam 
and   the   driving   shaft   which    is   operative    in   one   direction 


only.  There  are  three  cams  provided  in  addition  to  the 
change  gears,  giving  tlie  attaclunent  an  extremely  wide 
range.  The  cams  run  in  an  oil  bath  and  are  located  directly 
in  front  of  the  tool  slide,  permitting  them  to  be  readily  in- 


American   Lathe,  Showing   End   Relief  Attachment. 

terchanged.  Possibly  the  most  important  and  valuable  feat- 
ure of  tiiis  new  attachment  is  that  which  permits  the  tool 
slide  to  be  operated  at  every  30  degrees,  thus  providing 
twelve  operating  positions  within  a  circle.     This  permits  the 


American    High    Duty   Tool    Room    Lathe  with   Taper,    Relieving  and   Draw-In  Attachments,  and  Oil   Pan. 
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relieving  of  side  cutters,  end  mills  and  numerous  jobs  that 
i.ave  heretofore  been  done  by  hand.  Convenient  means  are 
jirovided  for  the  adjustment  to  obtain  the  various  degrees  of 
relief  desired.  This  attachment  can  be  applied  to  any  "Amer- 
ican" high  duty  lathe  below  the  24  in.  medium  pattern  size. 

Another  special  feature  provided  on  the  tool  room  lathe  is 
a  very  simple  design  of  taper  attachment.  This  is  bolted  to 
the  carriage  and  travels  with  it,  and  can  be  instantly  thrown 
in  operation  by  the  tightening  of  one  bolt.  When  ready  for 
taper  work  the  sliding  shoe  of  the  attachment  is  directly  con- 
nected to  the  bottom  slide  of  the  tool  rest  by  a  heavy  cast 
iron  yoke.  It  is  not  necessary  to  disconnect  the  cross-feed 
nut  when   using  this   arrangement. 

The  draw-in  attachment  furnished  with  these  lathes  is  sim- 
ple, consisting  of  a  long  hollow  steel  bar,  a  hardened  and 
ground  steel  taper  bushing  and  as  many  collets  as  are  neces- 
sary for  holding  the  different  diameters  of  work.  The  hol- 
low bar  which  extends  through  the  spindle  has  a  handle 
wheel  at  one  end  and  is  threaded  internally  at  the  other.  The 
hushing  fits  in  the  spindle  nose  and  the  collets  are  placed 
within  it,  the  threaded  end  extending  through  and  connecting 
with  the  long  bar.  The  stock  to  be  turned  is  passed  through 
from  the  head  end  of  the  lathe  and  is  gripped  in  the  collet 
or  chuck.  The  turning  of  the  hand  wheel  one  way  or  the 
other  permits  the  work  to  be  engaged  or  disengaged.  ■'"■■' 
.  A  sheet  iron  oil  pan  to  catch  the  waste  lubricant  and  pre- 
vent it  from  running  over  the  floor  is  a  usual  and  important 
attachment  for  a  tool  room  lathe  and  has  been  applied  in  this 
case.      ■••-<  '.■;•'•■■  V-".:'--' :■;''•:■.'■■:•■_'!;'■-.  V    ^'''.-v-;  M-1. ■';■■'..■..;  "'■':   '.'■:■ -J' '-->■' '^  ■■-'■ 


RADIAL  ENGINE  AND  TENDER  BUFFER 


With  the  commonly  used  type  of  spring  buffer  between  the 
locomotive  and  its  tender,  the  wear  on  the  drawbar  pins  and 
the  holes,  as  well  as  on  the  face  of  the  buffer,  is  considerable 
and  requires  frequent  attention  for  proper  maintenance.  In 
many  cases  this  is  not  followed  up  carefully,  and  it  is  not  un- 
common  to   find   locomotives   running   without   any   compression 


lender. 


Engine. 


Application   of  "Radial"   Buffer   Between   Engine  and   Tender. 

in  the  buffer  springs.  This  not  only  makes  a  hard  riding  loco- 
motive, but  causes  excessive  strains  to  be  brought  on  the  draw- 
bar and  increases  the  possibility  of  derailment.  ■■■■■■'::■■  ■r"^.-'''-'' 
For  the  purpose  of  overcoming  these  difficulties,  a  type  of 
radial  buffer  has  been  designed  by  the  Radial  Buffer  Company, 
New  York,  which  dogs  not  use  springs  but  has  a  wedge  behind 
the   tender   buffing   plates   which   permits   the   blocks   to   be   ad- 


justed to  suit  the  length  of  the  drawbar.  The  faces  of  the 
buffer  on  both  the  engine  and  tender  are  radial  with  the  pin 
centers  and  between  them  is  a  floating  block  which  gives  a 
large  bearing  surface,  independent  of  the  relative  position  of 
the  two  blocks.  Reference  to  the  illustration  will  show  the 
arrangement  and  construction.  Service  tests  have  indicated 
that  the  wear  on  faces  and  buffers,  as  well  as  on  the  drawbar 
pins  and  holes,  will  be  small.  This  buffer  can  be  run  with  not 
to  e.xceed  1/16  in.  slack,  and  thus  practically  makes  the  loco- 
motive and  tender  act  as  one  piece. 


FORGING    FLAT     WRENCHES 


'■■':■.>,■,■'''"'  '    BY  SAM  LEWIS.     -■  ^>-     ■:■••.-•  ;••       :^-r:^.. 

■'■y:  Foreman  Blacksmith,  Grand  Trunk  Pacific.  Rivers,  Manitoba 

.\  light  flat  wrench,  so  designed  that  it  can  be  used  in  awkward 
places,  is  a  handy  tool  for  a  mechanic  and  if  it  is  well  made  con- 
siderable time  will  be  saved  and  the  bolts  and  nuts  will  be  more 
carefully  adjusted.  The  design  shown  in  the  accompanying  illus- 
tration is  satisfactory  and  may  be  easily  forged.  A  ball  is  first 
f(  rnied  on  each  end  of  the  rod  with  a  pair  of  swages,  under  a 
steam  hammer.    These  are  made  in  one  heat  and  the  rod  is 


^  Round  foprojtef 


V'  /      f     ;  '   Dies  for  Shaping   Flat  Wrenches.' ";      ^  V.^ -:::.:: 

drawn  out  at  the  center.  After  a  quantity  have  been  made  they 
are  placed  in  the  furnace  and  the  ball  ends  arc  flattened  to  lit  the 
dies  of  the  different  size  wrenches.  The  punch  and  die  shown 
herewith  are  used  for  making  a  wrench  for  a  \^^  in.  nut.  The 
diameter  of  the  ball  at  the  end  of  the  rods  should  vary  for  the 
different  sizes.  P^or  a  1  in.  wrench  the  ball  should  be  2^  in.  in 
diameter  for  a  ^  in.,  2^  in.,  and  for  a  1^  in.,  3,'4  in.        •.'.-.".".- 


.  Mexican  Way  of  Handling  a  Strike. — .\nticipating  a  strike 
of  the  American  conductors  and  enginemen  employed  on  the  Na- 
tional Railways  of  Mexico,  which  had  been  called  for  5  o'clock 
on  the  afternoon  of  April  17,  on  account  of  an  alleged  policy  of 
discrimination  against  American  employees  in  order  to  eliminate 
them  from  the  service,  the  management  issued  an  order  dis- 
charging them  at  3  o'clock  on  the  afternoon  of  the  16th,  just  26 
hours  in  advance  of  the  time  set  for  the  strike.  According  to 
press  reports,  the  order  found  many  of  the  men  at  distant  points 
on  the  system ;  and,  four  days  before,  an  order  had  been  issued 
cancelling  all  passes  for  American  employees  and  members  of 
their  families.  About  1,000  .American  enginemen  and  conductors 
are  said  to  have  been  affected.  All  trains  run  after  the  issuance 
of  the  order  were  manned  entirely  by  Mexicans,  but  for  a  time 
it  was  necessary  to  abandon  a  part  of  the  service.    •;■>'''■;:■, 
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I'lii-    tn;ui)iiu    .H\ii|>ii>    a    l1....r    --iiiur   ><i   54    in     \    S4    in.    anil  ..iily.      'I'luTi'    arr    tlircr    rains    pruvidcil    in    atliliti>>n    ti>    tlu- 

wriyiiN  J.S«t(t  lii-.      Il    tna\    in'   lUlur    luh    "T   lu.il.ir   .lri\(n    an.l    i-  ili.:i'>;i       uiafs.      -ivniL;      llu-      allK-hnunl      an      iMrrnu'ly      \vi<l, 

liianiu.'u-ini\<l    •'>«.'.    S.    Ik'>U>    v\    C.'.ini]>an\.    (.Iiioai;"  laiiLii.'       Tin-  iani>   inn   in   an   nil   liaili   ami  an-  Ii>oair<l   ilircvil; 

■    \'i\'l'....'-'''.       -  '■■■   ,■  in    I'riint    "\    ilii-    I'"'!    -InU-.    lu-nnillinu    llicin    l"    In-    rca<lil\'    in 


All  ACIIMKMS     l()k      rooi.     KOOM 
^  LA  lilies 

Till      Anurft'ail '   'l<"<\     \\i>rks     ('■'mpaiix.     riniinnali.     ()!iii>. 

lias    |.i-.  .\  icli  <!   a   iiiiniluT    i>i    aliai'iniHtils    ..n    14    in.    I'l    in..    IS 

ill.,   aibl    _'(•   in     siaiiilaiil    lii--;Ii    iini\    lailics.    uliiili    niaUt-    lliriii 

i'.Nj>i-ii;illy  ■.iiitvil  !>'  t""l  I'M. in   u..ik      SiiuH'  tlu'  lia^is  ,,\   tlu-s,- 

iiitlics  4>:a   slaiiilanl  iiKu-iiiiu-   .iii\    ><i  il\c  anai'hnicni  s   max    l-o 

amtii*.-".!    uitli    \  it\     liitlv    'r.inliK-    !.•    ilir    -anif    >i/f    niailiiiu-s 
ijlrvatly    in    sir\  icr.   '.  • 

I'lu-    in.'st    i>ri  ■intnfHl    >>\     iIu'm-    spi'i-ial    f<-aturc>    is    iIu-    ri-- 

li»-\  ittv;    aUai'liiiKiit    \\lri<ii    is    iIi-siL;iuiI    \<>    vk-Wim-   hV   lun^k    nt'l 

tlu-    llu-t<-s. '.i   rftaf\-   fiuuTs.   laps.   riatinT~.   iinl    nulls,    lii'll^w 
mills,   tlifs.   ill'.       lliis   arran^tiiuiu    is    universal    in    its   .niinii 

aiul  iutiTiial  ri-licvit!;;  (Mii   In.-  as  rasil\    pi  ri>iinu'l  as   straiLilit 

>V"rk.      It  i,s.  iiiaikt.'>l   ''.^    -i"   I'Mtinu'   sitiiplivitx    m   lU-iLLii.   lia\ 
.11)4;    bti!    a    fi-\\    part,*..      llu-    atiailiniiiii    i~    <lri\cn    ihri'iiLrli    a 

(•iraiiiiv    iiiar    Miivlianisni    siipporiiil    Ii\    a    liiaokit    at    tlu-    iri.nt 

t>i  tlu-   lt<-a<|sl"»-k.       Tlu-  .ut-ar   train   lias  a   small   •|iia<lrani    tliai 

i>  iisfil  vi «  iljsi-iivra.uc  llu'  ilrivi-    ulu-n    n'>t    triiiiiii  il.      1'.  ■'.\ir   is 

taki'ii  h"!  >,ni  a  s|iitr  .coar  ■ 'ii  tlu-  i-mi  <•!  liu-  spinilK-  aiii!  i-  trails 

iiint*-il    lliri'iluh    ttif    (■li.iiiL:r    .L;(.-ar    iiu-i-lianisin    i,,    the    .lri\iiiL; 

>hai't    vvhioli    is    iouriialcl    in    a    sniialiU-    Inarkit     ia-triu<i    i. 

til*.    Kit    i'ihI   .ii    the   oarriaj.;^.      r.i'iwiiMi    this   hra'kct    ami    ihi 

ttx.l    ri'si    arr    tliv    universal    j<'iiUs    uhieli     permit     the     eri.s- 

lil(>\  t-nii'iit   ot   tiiv  t'>«>l   slide       The  (Irixinu    sh.-iii   re\'il\e~   e.in 

'staiii!\    in    one   ilirootit'ii    until    tiie    ilireetii  iii    •<{   the    spindle    is        terehaiiued.      ri>s-.ilil\    the   iiuisl    i  iipMriani    and    valn.ilile    teat 

reverst-il    at    whieh    time    it    ii-ases    ic-   uperate.       This    xahiaMi         lUi     •■!    this    ni-w     altaehmeiit    is    that    whiiii    |ienniis    the    t'Mi! 


Americnn    Lathe.   Showinn    EncJ    Relief   Attachment. 


ji-atnro    reMihs    iriun    the    iise    >>{   a    ehiteli    hetueeii    the    e, 


nil 


•  lide    \'<    he    operated    at     eMrv     ,V,I    diurees.    tiiiis    prii\i<linu 


and    liu'    dri\iii!j-    shall     whieh     is    .i)ierati\^-    in    iMu-    ilireeti^'ii       twelve   . 'peval  in:.;    pi'^itiniis   uitiiin   a   eireU-.       This   |uin.its   ilu 


.'Aoierican    High    Dety    Tool    Roorn    Lathe    with     i  aper.    Relieving    and    Draw-In    Attachments,    and    O'l    Pan. 


SKi'iKMitru.   I'HJ. 


AAlKklCAX     JCXGIXEKR. 


4><? 


"  ,lii-\  in!^    «i|    >i<K'   ciitlrr>.    ind    niill>   ;iin!    imnirrous   j.ilis    tli;ii 
.i\c   luriti  >1<  >rr  linn    done    liy    hand.      (  i  iii\  <-nirni    nuan-   ar»' 
;-.i\idi-d   i'<.r  till'  adjii^lnunt   i<i  <il)tain   tlio   \aii>iu^  diijr<(<  t,\ 
,  Ak-i  do-irrd.      This  altaclinu-nl  i-an  hi'  ajiplitd  \'>  any    '  Anur 
:,;an'   lii^li   dui\    lallu-    ludnw    llu-  J4   in.    nudimn    iiattcin    --i/c 
.Xn'tluT  spi'iial   ifatiirt.-  prinidfd  on  (lit-  toid   r'loni   lathe   i- 
,  \»-r\'   sinipK-  di'siun   >i\   lapi-r  altailinu-ni.       Thi-   is   Ixdicd    lo 
iu-  carria.yr  and   lra\cl>   with   it.  and   ran   Ik-  in>tanily   thmwn 
.n  Mpcraliim   1>\    tlu-  ti.u;htiMiin;-;   cii"  i<\\v  hult.      When    rcadv    i"i.r 
.apvr  work  ihi-  sliding;  <\\<>v  <>\  the  altaelmuiit  i^  dirtctlv    loii 
lUH'ted    to   tlif   Ixitloni    slide   o|"   the    tool    rest    liy   a   iiea\  \    <ast 
iron    yoke.       It     is    not     iu'eessar\     to    discoinuit     the    eross-lee,<! 
Mill    wlieii    iisini^    liiis    arraiiLjenuiit. 

The  draw-in  allaeliineni  liirnisheij  with  these  lathes  is  ^im 
,.le.  O"  ilisistiiiL;  ol"  a  hiili.;  hollow  steel  har.  a  haiileiied  and 
-round  steel  ia|ier  hnshiiiL;  and  as  inan\  lolKts  as  are  niic.->^ 
sar>  for  InddiiiL;  the  dii"(er<.-iil  diameters  .if  wi.rk.  The  Iml- 
!..u  h.'r  uiiieh  extends  throii'_;h  tin-  s|iindle  has  a  haiidU- 
.\heel  at  one  '-nd  and  is  threailed  iniernall>  at  the  other.  The 
hiishinii  tits  in  the  spindle  nose  ami  the  eolU-t-.  are  plaee<l 
•.vithin  it.  the  threade<l  iiid  extemliiiL;  throiiL;li  and  loiiiK'el  Iiil; 
,\itll  the  Ioiil;  liar.  The  stock  to  he  nirmd  i^  passid  lhronu;h 
iroiii  tlu-  head  end  oi'  the  lathe  and  is  L:ripped  m  the  eidhl 
.  .r  rliiiek.  The  tnrninv;  oi  the  hand  wheel  iiiie  v\a\  or  the 
oilur  permits   the   wirk    to   In-   tti-_;a'..;ecl   or  diseniiaved. 

.A   sheet    iron   iiil   jiaii   to  ealeh    the   waste   luhrieanl    and   pre 
',  eiit   it    from   ninnin'-:  o\  i-r  tlu-   lloe.r  is  a  nsnal   and   imiiortant 
,iHai"liiiieiil   for  a  tool  room  lallie  and  has  !>een  ajipiieil  in  this 
'■:is«,-.  ,-'''.■",-  -■-■',•■•     '■'■'''''.■-■■'■'..'-■■  :  '-■ 


KADIAI.    HNGIM:   AM)   TI-NDI^K   IU  I  I  |{K 


jns!e<l  to  suit  the  leni:tli  ol  the  dr.iwh.ir  The  larrs  ol  tllC' 
imrU'r  oil  hoth  the  ensiine  and  lender  are  r.i«li;il  willi  llu-  pin 
renters  .nid  lutwein  tlieni  is  a  tlo.iiiii'.;  Mock  which  '^ivt^  a 
l.irtie  iuarinu;  surface,  indeptudeiit  of  tlu-  rekuixe  position  of 
the  two  hli.iks.  KVfer^  nee  to  the  illiis>r;ui«»ji  will  show  i1m- 
.irraiiiieiiK-iit  an<l  consiruction.  StTvivc  t<-s|s  iia\e  in<licate<j 
th.n  the  wear  oh  fai-e<  ami  l.nlTers.  as  w;v!l  as  on  ilu  drawhar 
pills  and  holes,  will  he  small.  I  his  haffiT  can  h<  niti  witli  imt 
to  exceed  1/16  ill,  si.ack.  .iml  thus  |rra*"t'iv-a11y  iMak^-s  tlit-  Ioci>- 
niotive  ami   lender  act   as  o)u-  jiiece.  ;.   . 


:  R)K(JI\(}     FLAT     WKI-NCIILS 

lO    S\M    I  I  W  IS. 

'  l*ort-nKiii    lil.u'ksiiiilli.    (tr.iiitl     I  riiiik    Piifilic.    Uiwis.    \l.nm«tti.i 

\  liulit  llat  wieiich.  SI,  ili-i:.;iied  that  it  can, he  iis<d  in  awkward 
places,  is  a  hand\  f  ol  ii.r  a  niech.anic  .md  if  it  is  well  ma<le  c<«i; 
siderahU  tinr  will  h<  -aved  an*!  th<-  lioli~  ait'l  nuts  w  ill  he  m-irc 
carefnllx  adinsU'l.  I  he  disi^n  s!i..wn  in  4lie  a>"<v*iiipaijyiii;:  illns- 
ir.iliotr  i-  satisfa<tory  .iikI  n'.a\  Ik-  t'iisily  f'iru'.d.  .\  Icill  is  first 
\'  riiu-d  on  »-ach  t-H'l  of  llu  r^i'l  \\itii  ;i  pair  xff  snativ.  iukKt  a 
steam    liamtn«.-r.     Thvs",-    ar.     itiad.e- in -<>nv   lii-*«<    -'n"^   Uie    rod    is 


■^iif^- 


■^■^ 


if  Bound 


—  ^-Z^r--- 


\\  ilh  the  coirnmnlx  iisid  l.\pe  of  sjiiin.j  hulU-r  hi-lween 
loconiotixe  end  its  teiicKr.  the  Wear  on  the  drawii;ir  piiis 
the  lioU-s.  as  Well  as  i  iii  tlu-  faci-  of  tlu-  hnlTer.  is  consider 
and  rei|nires  frecpient  atli-ntii  n  for  proper  m.-n'ntenatice. 
in;iii\  c,-ises  this  is  t'ot  followed  \\\^  c;irefiill\ .  and  it  is  n.  it 
•■iiinni'-n    to    niul    li,conioii\es    ninniii'-;    withoin    am    compres 
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Application    of    "Radial"     Buffer    Between    Engine    and    Tender. 

ill  tlu-  imifer  springs.  This  tiot  only  maki-s  .-(  h:ird  ridinu;  loco- 
:noti\c.  hilt  c;iiis(-s  i-\ci-ssi\e  str;iins  to  he  hroii'-ilu  on  the  'Iraw- 
har    .-iiul    mcri-.-is(.-s    tlu-    possihiliiv     i.i"    der.-iihiuni. 

lor  tlu  purpose  iii  overcoinitii^  tlu-se  dilticiilties.  a  tyiw-  of 
radial  hulYer  ii.is  heen  desii.^nerl  hy  ilu-  Uaclial  lUttt'i-r  *  oni)ian\. 
New  N'ork.  which  do^-s  n.it  usi-  sprin;js  hnt  h.-is  a  ued^t-  heliind 
tile    tender    hiirtms.;    iil.-'.les    which    jiermits    the    hlooks   to   Iw   ad- 


Dies   for    Shaping    Flat    Wrenches.         '  .' 

'Ir.iwn:  lurt' at  the  center.  .\fur  .i  ipiaiitily  lia\e  het.-i.i  Vnitd*-  ihi'y 
arc  placed  in  the  furnace  and  the  iialf  ends  art-.  jlfUieiu-<i  tv^  lii  tl)C 
di(-s  of  tljc  dilYcrcrit  si/c-  wreiiclus.  J'lic  jitiinh  and  'li«-  showw 
herewith  are  used  for  makiiiiL;  a  wTeiuh.  tor  a  l?viii.  inn.  'flw 
dianu-ier  of  tlu-  hall  at  the  end  f.i"  tlic  Tod-  sh.in]<l  vary  f-r  tlio 
dillerent  sizes,  f-'or  a  1  in.  w  rtiich  t.ho  Ualk  .sJjt.iHd  h<r  2'4  in.  in 
diaimljtr  for  a  "^  In.,  2'-],  in..  a«d  P-r  Wl?^  in,.  ^'4  in 

:Mh\i(  AS  \\  Av  M  !  1  \Ni'MN(^  A  STKiKK:--Amicipa:in;;  a  -irike 
ofMhc  ,\i)K  rieaj:  *■  'ndiictors  and  engHHincii  Vniidt.jcd  on  the  Na- 
ti»itral  Railways  I •{  .\Ievioo.  wiiicli  had  livoi.i.'caMi-d  ?'>r  5  •.•'dock 
'•'II  lli.c  ;irtentoon  i.f  April  17.  "11  acc«»niit  ••1  all  allotjcl  iH.li.  y  of 
,'iisv  riniin.";tjoii  niiainsi  \nu  ricaii  ^'HiployecE.  -jn KrdiT  t'l  eliinijutt^ 
llu-iii  from  ilie  s^-rv  ice.  tiu-  manajienivm  isstK'<l  an-  1  rder  'lis- 
charyinj,'  llu-iii  at- .V'/cl'u-k  on  the  aficrH'K.m  <-..f  tin;  I'lt'a.  inst  2fj 
h''nrs  in  advance  ol  the  time  s^t  f,'''  the  sirikf.  X'Vordinp  V:» 
press  rc-pott»i  thfifder  found  mrrny  j-f  lliv  iiitn  a;  dr»Kiin"lM'ints 
oil  tlu-  systiin:  atiil.  foiir  <.!ayf  heJort-.  an  order  had  htM.'tr  isviu-rl 
c.-iiu'elfiiii'  all  pass<-s  (nr  .AiiK-rican  Vinployec's-  aiu!  ii>etr.)nTs  "f 
tiuir  families.  .\h'nil  l.(HKI  Aiiw:rii-an"eiv^iiiv:nu-ii  7)n<-i  oondiictors 
are  said  to  h;i\e  heeii  ahtcte'l.  .All  trains  run  .•it'ter  -iIk-  i-Mianc*? 
'if  llu-  tink-r  wen-  manned  entirely  Iia  Me.xiams.  h»ir  for  it  tiine 
it    was  iiereHsary  to  ah.-iii'l..n  a   jiart  of  the  s«rvic«: 


General  News  Section 


The  Pennsylvania  Railroad  has  spent  more  than  $100,000  dur- 
'■■'  ing  the  year  1911   in  its  campaign  against  trespassing.     This  is 
nearly  one-lil'th  of  tlie  Cost  of  maintaining  the  company's  police 
>;   force.  .\v  -.V  ' '- 

The     Illinois     Central     made     its     tirst    settlement    under   the 
';    Illinois    workmen    compensation    law    nn    July   22,    when    it   paid 
■"   ?3.50O,  the  maximum  vmder  the  law.  tor  the  death  of  a  hrakeman, 
who  was  killed  June  4. 

The  Boston  &  Maine  has  issued  rules  against  making  bonfires 

■  on  the  company's  property  and  for))idding  the  emptying  of  ashes 

•  :  into  wooden  receptacles,  and  smoking  where  inflammalde  mate- 

•  ,  rials  are  used.  Spark  arresters  with  a  3/16  in.  mesh  have  been 
C  installed  on  nearly  all  locomotives,  and  these  are  to  be  inspected 
■' ■  each  week.     ■,:■  -^;N-r!.l;   .' •  -^..-i,'  ■  '"v'    ;•'■•■.■  .  .  ->y  '■  ■'. 

Both  the  Delaware,  Lackawanna  &  Western  and  the  Chicago 
•f    &  Alton   have  issued  orders  to  the  employees  of  the  operating 

department,    stating    that    the    use    of    intoxicating    liquors    while 
.    on  or  off  duty  will  be  considered  sufficient  cause  for  dismissal. 

The  Lackawanna  goes  a  step  further  by  prohibiting  its  men 
■  :  from  visiting  places  where  liquor  is  sold  and  enjoins  them  to 
.."  use  their  time  off  duty  so  as  to  obtain  sufficient  rest  from  their 
/■labors.    :',-'-  •:■'.■  ,{:■:  ;i   ■■■"i-'-^y :  ■'■.■}  '':\\..'-:  '■'■-''    :..  ■'.:     ''..■:--:. 

The   relief   department   of   the    Pennsylvania   Railroad   system 
V:  reports   that   $K^O,.577.73   was   paid   to  the  employees   during  the 

month  of  July.  1912.     Of  this  amount  $127,428.78  represents  the 

payments   made   on   the    lines   east   of   Pittsburgh   and   Erie,    Pa. 

■  Since   the    establishment    of    the    fund    a    total    of   $33,704,578.52 

■  has  been  paid  out.  On  the  Lines  East  of  Pittsburgh  $31,407.33 
■'::.  was  paid  to  families  of  members  who  died  during  last  July,  and 

$12,750  was  paid  on  the  Lines  West.       .       ":       ■  ,;     '      .  .,.■...•.•. 

•  ■•:  Efficiency  committees  have  been  organized  on  the  Pere  Mar- 
';!  quette  to  investigate  various  sulijects  assigned  to  them.  The  fol- 
.'    lowing   chairmen   have   been   appointed:     Train   Tonnage,  J.    F. 

;  Deimling.  chief  engineer;  Per  Diem  and  Demurrage,  H.  O.  Hal- 
'  sted.  superintendent  of  transportation ;  Fuel  Consumption  and 
':•'>  Train  Supplies.  W.  L.  Kellogg,  superintendent  motive  power; 
.    Shop  and    Store    Practice,    W.  C.    Atherton,  purchasing  agent. 

.These   chairmen   will    report   to    1".    H.    .\lfred,   assistant   general 

,.:.  manager.;,  .■;_.-■•■■..    ..    - -v.- ..;■,.  ■..  -.    >•.  -v    ..,.....-...■. 

V  An   examination    for  the   position   of  engineer  of  tests  at  the 

':  Watcrtown  .\rsenal.  Mass.,  with  a  salary  of  $2,000  a  year,  will 

;  be  conducted   September  21   liy  the  United   States   Civil   Service 

■  Commission.  The  applicants  must  have  had  three  years'  expcri- 
'  ence,  with  some  experience  in  testing  engineering  material,  and 

■  must  have  been  graduated  from  civil  or  mechanical  engineering 
-  schools.  Examinations  for  engineer  draftsmen  will  be  held  Sep- 
'  tember  11  and  12  in  the  supervising  architect's  office  in  the  treas- 
'  ury  department,  the  salaries  ranging  fmnt  $1,600  to  $2,000. 

A  general  safety  committee  has  been  inaugurated  on  the  Illi- 
nois Central.     It  will  consist  of  assistant  general  manager  T.  J. 
.Foley  as  chairman;   the  superintendent  of  machinery,  the  engi- 
i- V  neer  of  maintenance  of  way,  the  chief  claim  agent,  the  chief  sur- 
:'   geon    and    tlie    general    attorney.      Meetings    will    be    held    every 
month  in  the  office  of  the  assistant  general  manager  for  the  pur- 
pose  of   discussing   methods   that    will    i)revent    accidents.     Divi- 
-.  sion  committees  have  been  appointed  which  will  hold  conferences 
''"  every  month,  and  the  chief  claim  agent  will  furnish  evidence  con- 
cerning  tl>e   accidents   happening   through   the   month   and   they 
will  be  thoroughly  discussed.     Twenty-five  hundred  safety  but- 
tons  bearing   the   motto   "Always   Safety   First"   arc   being   dis- 
trihi'.tcd  among  the  employees  of  both  the  Illinois  Central  and 
the  Yazoo  &  Mississippi  "Valley.  .  .  r/. 


The  Missouri  Pacific-Iron  Mountain  system  has  given  the 
control  of  its  hospital  system  to  the  employees  of  that  road. 
The  system  includes  large  hospitals  in  St.  Louis,  Kansas  City 
and  Little  Rock,  a  joint  arrangement  with  the  St.  Louis  South- 
western at  Texarkana,  Ark.,  for  the  use  of  its  hospitals  there,  and 
arrangements  at  more  than  30  other  points  along  the  line  with 
sanitarintns  which  look  after  the  sick  and  disabled  for  the  com- 
pany. The  railway  company  iiad  to  advance  funds  to  establish 
this  system,  but  stnall  fees  collected  have  placed  the  service  on 
a  self-sustaining  basis,  so  that  it  can  be  legitimately  turned  over 
to  the  employees  for  their  own  management.  The  chief  surgeon 
of  the  road.  Dr.  Paul  F.  \'asterling,  is  chairman  of  the  board  of 
managers. 

Max  II.  C.  Brombacher,  an  efficiency  engineer  of  New  York 
City,  recently  returned  from  a  trip  to  Europe,  where  he  spent 
six  or  seven  months  in  making  a  study  of  the  railway  shops  of 
England  and  the  continent,  with  special  reference  to  shop  man- 
agement. Mr.  Brombacher  will  present  his  findings  to  the  Inter- 
state Connnorce  Connnission  in  the  form  of  a  report  which  will 
include  a  large  amount  of  statistical  data.  He  visited  the  prin- 
cipal shops  and  headquarters  of  the  railways  of  England,  Switzer- 
land, France,  Grand  Duchies  of  Baden  and  Hcssen-Darmstadt, 
and  the  Knigdoms  of  Bavaria,  Prussia,  Saxony,  Wurtembergh 
and  the  Austrian  Etnpire.  He  reports  that  there  should  be  a  very 
good  market  for  .American  machine  tools  abroad,  as  they  are  far 
superior  to  those  he  noticed  in  operation  in  industrial  plants. 

The  United  States  Bureau  of  Mines  makes  the  statement  in 
a  bulletin  just  issued  that  the  present  steaming  capacities  of 
steam  boilers  can  be  tripled  or  quadrupled  by  forcing  over  the 
heating  surface  three  or  four  times  the  weight  of  gases  now 
])assed  over  them.  "With  well-designed  mechanical-draft  ap- 
l)aratus  this  greater  weight  of  gases  can  be  forced  through  the 
boilers  at  small  operating  cost,"  the  bulletin  states.  "It  is  pos- 
sible to  increase  the  capacity  of  many  of  the  present  boilers  in 
this  way  without  reducing  their  efficiency  much;  in  fact,  by 
projier  arrangetnent  of  the  heating  surfaces  the  efficiency  can 
be  made  higher  than  the  present  rating.  The  efficiency  of  any 
boiler  can  be  increased  by  arranging  its  heating  surfaces  in 
series  with  respect  to  the  path  of  hot  gases.  New  boilers  of 
high  efficiency  can  be  constructed  by  making  the  cross  section 
of  the  ,sas  passages  small  in  comparison  with  the  length."  These 
statements  ;!re  contained  in  Bulletin  18  on  the  Transmission  of 
Heat  Into  Steam  Boilers,  the  authors  being  Henry  Kreisinger 
and  Walter  T.  Rav.  .  .      .         ..     


EMPLOYEES  AND  THEIR  SAFETY.      ^    ^ 

H.  W.  Belnap,  chief  inspector  of  safety  appliances.  Interstate 
Commerce  Commission,  gave  an  address  before  a  meeting  of  the 
Baltimore  &  Ohio  employees  at  Philadelphia  on  the  Employees' 
Responsibility  for  Their  Own  Safety.  The  keynote  of  the  whole 
address  may  be  taken  from  the  following  abstract : 

No  law,  no  matter  how  rigidly  enforced,  can  correct  evils  that 
are  directly  chargeable  to  failure  of  employees  themselves  to  do 
their  duty  and  to  exercise  due  precaution  not  alone  for  their 
own  safety,  but  also  for  the  safety  of  others.  We  know  that 
employees  often  fail  to  exercise  ordinary  precaution  in  the  per- 
formance of  their  work.  This  failure  is  often  a  form  of  thought- 
lessness in  which  the  chief  motive  is  haste,  and  generally  it  is 
true  that  some  ease  or  saving  of  time  to  themselves  is  secured 
by  almost  every  unnecessary  risk  they  take. 

The  use  of  safety  appliances  on  cars  is  an  important  factor 
in  the  prevention  of  accidents.  The  commission's  records  show 
that  of  the  total  deaths  and  injuries   suffered  by  trainmen   in 
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1893_  44.33  per  cent,  were  due  to  coupling  and  uncoupling  cars. 
This  percentage  lias  steadily  decreased  from  year  to  year  until 
in  1911  it  was  but  6.3  per  cent. 

A  thoughtful  and  active  mind  is  the  first  necessity  for  safety, 
but  in  the  hazardous  occupation  of  train  operation  it  seems  that 
attention  to  safety  has  been  secondary  and  occasional  instead 
of  continuous  and  of  prime  importance.  If  we  can  instill  the 
idea  that  it  is  more  honorable  and  more  professional  to  be 
cautious  and  prudent  than  to  take  unnecessary  risks  a  great  re- 
duction in  the  accident  records  will  result. 


DOUBLE    DECK    STREET     CAR 

Experimental  double  deck  street  cars  have  recently  been 
placed  in  service  in  both  New  York  and  Pittsburgh.  A  few 
double  deck  cars  have  been  built  previously  for  special  purposes 
in  this  country,  but  have  not  proved  a  success  because  of  the 
height  of  the  car  being  too  great  to  aflford  a  proper  clearance  for 
the  overhead  trolley  wire,  and  also  because  of  the  delays  in 
handling  the  passengers  to  and  from  the  upper  deck.  The  com- 
bination of  an  upper  deck  with  the  stepless  car,  which  was 
recently  introduced  in  New  York  City,  makes  the  New  York 
double  deck  car  only  a  little  higher  than  the  standard  street 
cars,  the  distance  from  the  top  of  the  rail  to  the  top  of  the  car 
being  less  than  13  ft.  This  car  was  designed  by  Frank  Hedley, 
manager,  and  J.  S.  Doyle,  superintendent  of  car  equipment  of 
the  New  York  Railways  Company,  and  was  built  by  the  J.  G. 
Brill  Company.  It  is  44  ft.  long  and  8  ft.  3  in.  wide,  and  has  a 
seating  capacity  for  88,  44  of  these  being  in  the  lower  part  of  the 
car.  The  total  seating  capacity  has  been  found  by  actual  experi- 
ment to  be  171  passengers.  This  makes  the  weight  of  the  car 
per  passenger  about  266  lbs. 

The  Pittsburgh  car  was  built  in  the  repair  shops  of  the  Pitts- 
burgh Railways  Company  from  the  bodies  of  two  short  open 
cars  from  wliich  the  platforms  had  been  removed.  This  car 
has  been  arranged  with  two  side  entrances  and  is  48  ft.  long 
and  14  ft.  3  in.  high  from  the  top  of  the  rail  to  the  top  of  the  car. 
Unlike  the  New  York  car,  which  has  the  stairways  at  either 
end,  the  stairs  are  in  the  center  of  the  car.  One  of  the  side 
entrances  is  used  for  an  entrance  and  the  other  for  an  exit.  The 
seating  capacity  of  the  upper  deck  is  52  and  the  lower  one  60, 
a  total  of  112.  The  greatest  number  of  passengers  carried  in 
actual  service  has  been  184,  but  the  car  was  planned  for  a 
maximum  seating  capacity  of  208.  ,       ;  .  ;..  :  . 

■;,r(/\'-f:''':<^': :■■'■■■':  SAFETY  COMMITTEES  ''r-:f-\r-::A-:'-:\-r- 
••'A  large  number  of  safety  connnittees  have  recently  been  ap- 
pointed on  the  railways  in  this  country.  The  Union  Pacific  has 
established  a  system  which  is  comprised  of  a  central  safety  com- 
mittee, division  committees  and  district  shop  committees.  The 
central  committee  will  be  permanent,  consisting  of  the  four  gen- 
eral managers.  Each  division  committee  includes  the  superin- 
tendent and  members  of  his  staff  and  ten  or  more  employees. 
The  district  shop  committees  will  consist  of  one  employee  from 
each  of  the  different  branches  of  shop  work  and  one  from  the 
general  store. 

Tlie  Oregon  Short  Line  has  inaugurated  a  safety  campaign, 
which  is  similar  to  that  of  the  Union  Pacific,  the  division  com- 
mittees being  empowered  to  appoint  sub-committees  to  make 
special  reports. 

The  safety  committee  on  the  Oregon-Washington  Railroad  & 
Navigation  Company  consists  of  a  central  committee  which  in- 
cludes one  assistant  general  manager  as  chairman,  all  the  other 
assistant  general  managers,  superintendent  of  water  lines,  gen- 
eral storekeeper,  assistant  general  attorney,  general  claims  agent, 
and  chief  surgeon.  There  are  division  committees  consisting  of 
the  division  superintendents  and  their  staffs  and  a  district  shop 
committee  similar  to  that  of  the  Union  Pacific.  Each  committee 
will  meet  once  a  month,  and  special  meetings  may  be  called  at 

any  time. 
The  Southern  Pacific  of  Mexico  and  the  Sonora  Railway  or- 


ganized safety  committees  August  1.    The  genera!  committee  m-i:l 
eludes  the  general  superintendent  as  chairman,  one  assistant  gen-;.  ;J 
cral  superintendent  as  vice-chairman  and  secretary,  one  assistant'^- 
general  superintendent,  general  freight  and  passenger  agent,  chief 
surgeon,  master  mechanic,  superintendent  of  the  Sonora  division, 
•ind  tb.e  attorney  at  Guaymas.    There  are  also  division  committees 
appointed  for  each  division.  "'  *    •■ 

The  safety  organization  on  the  Lehigh  Valley  presents  a  new 
feature.  A  prize  will  be  awarded  in  each  department,  on  each 
division,  every  year  to  the  employee  who  makes  the  best  sugges- 
tion towards  improvement  in  safe  operation.  The  prize  will  con- 
sist of  a  month's  vacati<in  with  pay,  and  the  winner  will  also 
receive  an  honor  button,  to  l>e  retained  bj  him  as  long  as  he  re- 
mains on  tile  honor  roll.  The  members  of  the  general  safety 
committee  are  the  general  manager,  the  superintendent  of  trans- 
p<5rtation,  superintendent  of  motive  power,  the  maintenance  of 
way  engineer,  the  claims  attorney,  and  an  officer  or  employee 
appointed  by  the  general  manager.  The  division  committees  will 
be  made  up  of  officers  and  employees. 

The  central  safety  committee  on  the  Southern  Pacific  will  be 
composed  of  division  superintendents,  and  on  each  division  there 
will  be  a  committee  composed  of  the  superintendent  and  members 
of  his  staff  from  the  various  departments,  with  employees  from 
the  different  classes  of  work.  Each  of  these  emplojees  will  be 
chairman  of  another  district  committee,  who  will  report  the  work 
of  the  suI)-connnittees  to  the  central  committee. 

The  Cmcinnati,  Hamilton  &  Dayton  has  started  a  "safety  first"^ 
campaign,  which  will  be  snnilar  to  that  of  its  parent  company,  the 
Baltimore  &  Ohio. 

Tlie  Rock  Island  has  organized  a  safety  bureau  which  will 
consist  of  several  committees  composed  of  general  district  and 
division  officers,  district  safety  supervisors,  and  a  large  number 
of  employees  from  the  rank  and  file  in  the  various  departments, 
the  total  membership  approximating  600.  L.  F.  Shedd  has  been 
appointed  general  safety  supervisor,  with  headquarters  in  Chi- 
cago. He  will  have  charge  of  the  safety  organization.  The  gen- 
eral safety  connnittce  will  be  composed  of  the  assistant  to  the 
second  vice-president,  as  chairman,  the  general  managers  of  the 
three  districts,  the  chief  engineer,  claims  attorney,  general  claim 
agent,  cliief  surgeon  and  general  safety  inspector,  who  will  act 
as  secretary.  The  district  safetj-  committees  will  be  composed 
of  the  district  officers  with  the  assistant  general  managers  as 
cliairmen.  and  the  division  safety  committees  of  division  officers 
and  employees  with  the  division  superintendents  as  chairmen. 
There  will  also  be  terminal,  division  and  shop  safety  committees 
at  the  principal  terminals  and  shops.  •'■V;  •:•..•--.,.-  :•..:%.      •• 

The  Indiana  State  Railway  Commission  has  issued  a  statement 
that  safety  committees  have  been  established  by  all  railways  op- 
erating in  that  state,  except  the  Grand  Trunk  and  the  New  York, 
Chicago  &  St.  Louis.    .  ,    \  „■  


CARS  FOR  THE   REFRIGERATOR   PACIFIC   FRUIT 

EXPRESS 

One  thousand  new  refrigerator  cars,  equipped  with  col- 
lapsible tanks  with  a  capacity  of  11,000  lbs.  of  ice.  will  soon 
be  delivered  to  the  Pacific  Fruit  Express  Company,  a  sub- 
sidiary of  the  Southern  Pacific  Company.  The  collapsible  tanks 
will  enal)le  the  company  to  use  the  cars  for  ordinary  freight 
during  the  periods  that  they  are  not  required  for  perishables. 
The  first  instalment  of  tliese  new  cars  will  soon  be  started  west- 
ward, and  they  will  immediately  go  into  service.  This  order  of 
1.000  new  cars  is  an  increase  of  10  per  cent,  in  the  total  refrige- 
rator equipment  of  this  company,  making  it  11,000  cars.  The 
latest  refrigeration  ideas  have  been  adopted  in  the  building  of 
the  cars  and  a  most  effective  insulation  will  line  the  interiors. 
Five  years  ago  the  Pacific  Fruit  Express  Company  had  6,600 
of  these  cars,  but  the  growing  fruit  and  produce  business  of 
California,  Oregon,  Washington,  Idaho  and  other  Pacific  coast 
states  has  caused  nearly  a  thousand  additional  cars  to  be  pur- 
chased  annually.      -  ^       '^       ;  ^T  i'';-?':  i- t^'^';^::'V.' v~  ■- 
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:;'  MEETINGS    AND     CONVENTIONS 

New  York  Railroad  Club. — A.  W.  Whiteford  will  read  a  paper 

on  the  Relation  of  Boiler  Design  to  Evaporation  and  Safety  at 

,  the  meeting  which  is  to  be  held  on  Friday  evening,  September 

'20.     It  will  deal  with  the  low  water  and  other  tests  made  at 

Coatesville,  Pa.,  under  the  direction  of  Dr.  W.  F.  M.  Goss  and 

V  will  be  accompanied  by  lantern  slides.  .-  'iT?'*       -".• 

Central  Railway  Club. — The  next  regular  meeting  will  include 
the  fall  outing  of  the  club,  and  will  be  held  at  Dunkirk,  Septem- 
ber  12.     The  club  will   go   from   Buffalo  to   Dunkirk  by  boat, 
leaving  the  former  place  at  9.30  a.  m.,  arriving  at  Dunkirk  about 
.  . ;  12.30  p.  m.    The  plant  of  the  American  Locomotive  Company  will 
..,;..  be  visited  and  a  paper  will  be  read  by  Henry  Gardner,  super- 
-'    visor  of  apprentices   of  the   New    York   Central,   on  a   Practical 
,...:^ Application  of  the  Routing  System  to  Locomotive  Repairs. 

:;  American  Society  of  Mechanical  Engineers. — It  is  expected 
.'^;V'  that  this  society  will  give  considerably  more  attention  to  rail- 
. .'  >}.  way  subjects  in  the  future  than  it  has  in  the  past.  The  Com- 
,;;  . '  mittee   on    Meetings   recently   appointed   a   numl)er   of   sub-com- 

;  s  mittees  on  the  industries,  one  of  which  was  on  the  railroads. 

"!  The  personnel  of  the  committee  is  as  follows:  K.  B.  Katte, 
>•:  chairman;  George  M.  Basford,  T.  N.  Ely,  Dr.  W.  F.  M.  Goss, 
■>.\V.  B.  Potter,  N.  W.  Storer,  H.  H.  Vaughan  and  R.  V.  Wright. 
••  s  There  is  a  possibility  of  one  of  the  sessions  of  the  annual  meet- 
:.■      ing  in   December  being  entirely  given   over  to  a   discussion  of 

.      subjects  of  special  interest  to  railways. 

';..';     Il!umiiiatin<i  lingiuecrinii  Society.— Thi:  sixth  annual  conven- 
v-.;.tion  of  the  JUuminating  Engineering  Society   will  be  heUl  at  the 
.•       Hotel  Clifton,  Niagara  Falls,  Ont.,  September  16  to  19.     A  large 
;..:■  number  of  papers  and  reports  will  be  presented.     A  report  on 
,v.     Progress  deals  with  recent  developments  in  the  lighting  industry, 
both  in  this  country  and  abroad.     There  v.ill  also  be  reports  on 
■       Nomenclature  and  Standards  and  on  Steel  Mill  Lighting.    Among 
.   ;.  the  individual  papers  which  will  be  read  are  thi)se  on   Indirect 
and  Semi-Indirect  Illumination;  Diffuse  Reflection;  A  Study  of 
\Natural    and    Artificial     Light    Distribution     in     Interiors;    The 
•  .•:.  Physiology  of  Vision;  The  Efficiency  of  tlie  Eye  Under  Different 
;=;..  Systems  f)f  Illumination;  Illumination  Charts,  and  the  Detemiina- 
■  ;  tion  of  Illumination  Efficiency.     The  office  of  the  general  secre- 
tary of  tlie  society.  Preston  S.  Millar,  is  at  29  West  Thirty-ninth 
.'.   street.  New  York  City. 


Personals 


.•'•  ^•V■:^^^•;t'-■ 


The   following   list  gh'es  names    of  secretaries,    dates    of   ne.rt   or   regular 
meetings,    and    places    of   meeting    of    mechanical   associations. 

Air     Brake     Association. — F.     M.     Nellis,     S3     State     St.,     Boston,     Mass. 

1913    convention    to   be    held    at    St.    Louis,    Mo. 
Amekican  Railway  Master  Mechanics'  Assoc. — J.  W.  Taylor,  Ol3  Colony 

building,   Chicago. 
American   Railway  Tiwl  Foremen's  .Association. — .\.  R.  Davis,  Central  of 

(ieorgia,    Macon,   (la. 
American   Society  for  Testing  Materials. — Prof.   E.  Marburg,  University 

of    Pennsylvania,    Philadelpliia,    I'a. 
American    Society    of    Mechanical    F.ngineers. — Calvin    W.    Rice,    29    W. 

39th    St.,    New    York. 
Car    Foremen's    Association    of    Chicago. — .\aron    Kline,    841    North    50th 

Court,    Chicago;    2d    Monday    in    month,    Chicago. 
International  Railway   Fuel  .Association. — C.  G.  Hall,   McCormick  build- 
ing, Chicago. 
International    Railway    General    Foremen's    Association. — William    Ilall, 

Chicago  &  North  Western,  Escanaba,  Midi. 
International  Railroad   Master  Blacksmiths'  .Association. — A.   L.   Wood- 
worth,   Lima,   Ohio. 
Master   Boiler    Makers'   Association. — Harry    D.    Vought,   95    Liberty   St., 

New   York. 
Master   Car    Builders'   Association. — J.    W.    Taylor,    Old   Colony   building, 

Chicago. 
Master  Car  and  Locomotive   Painters'  .Assoc,  of  U.   S.  and  Canada. — A. 

P.    Dane,    B.    &    M.,    Reading,    Mass.      Convention,    .September    10-13, 
.;.■    '     Albany  Hotel,  Denver,  Col. 
Railway    Storekeepers'    Association. — J.    P.    Murphy,    Box   C,   Collinwood, 

Ohio. 
Traveling   Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  &  H.  R., 

East  Buffalo.  N.  Y. 


//  is  our  desire  to  make  these  columns  cover  as  comfleiely 
as  possible  all  the  chani-es  t'.at  take  place  in  the  mechanical 
departments  of  the  railways  of  this  country,  and  we  shall 
:^reatly  appreciate  any  assistance  that  our  readers  may  give 
us  in  helping'to  bring  this  about. 

'■'"-"''  GENERAL.      "'  "■•■•■'■■   -"'  '  ■  ^'rV'-- 

He.nry  Allen  has  been  appointed  assistant  boiler  inspector 
of  the  Alberta  division  of  the  Canadian   Pacific.  t?-    ' 

Allen  H.xrwood  B.-vbcock.  who  has  been  appointed  consult- 
ing electrical  engineer  of  the  Southern  Pacific  Company,  with 
office  at  San  Francisco.  Cal..  was  born  .August  12,  1865,  at  Buf- 
falo, N.  Y.  He  attend- 
ed the  pubhc  schools  at 
Oakland.  Cal.,  Phillips 
Exeter  .\cademy,  the 
University  of  California 
and  Lehigh  University. 
In  November.  1891,  Mr. 
B  a  b  c  o  c  k  became  a 
draftsman  in  the  San 
I'rancisco  office  of  the 
Thompson  -  Houston 
Electric  Company,  and 
was  made  assistant  en- 
gineer of  the  same  com- 
pany in  December  of 
the  following  year.  He 
went  with  the  Standard 
Electric  Company  of 
California  in  July,  1898, 
where  he  was  assistant 
engineer  until  May.  1899, 
and  was  then  promoted 
to  superintendent.  In 
June,  1901,  he  was  appointed  electrical  engineer  of  the  Califor- 
nia Central  Gas  &  Electric  Company;  in  July,  1902,  he  went 
with  tlie  North  Shore  Railroad  as  electrical  engineer,  and  from 
December.  1C03,  until  the  date  of  his  recent  promotion  to  con- 
suhing  electrical  engineer,  he  was  electrical  engineer  of  the 
Southern   Pacific   Company,  with  office  at   San   Francisco. 

-A.  J.  Baumbl'sh  has  been  appointed  general  foreman  of  the 
New  York  Central  &  Hudson  River,  at  the  Grand  Central  Ter- 
minal. New  York.  He  will  be  in  charge  of  inspection,  repairs 
and  cleaning  of  all  equipment  entering  the  terminal,  whether 
owned  by  the  Xew  Aork,  New  Haven  &  Hartford  or  the  New 
York   Central. 

E.  L.  RiRDiCK.  assistant  en.gincer  of  tests  of  the  .Atchison, 
Topeka  &  Santa  Fe,  with  office  at  Topeka,  Kan.,  has  resigned 
to  go  with  one  of  the  Westinghouse  companies.  Effective 
September   1.  .  ?  t-  c 

H.  G.  lU'RXHAM,  chemist  and  engineer  of  tests  of  the  Buffalo^ 
Rochester  &  Pittsburgh,  at  Du  Rois,  Pa.,  has  been  appointed  en- 
;jineer  of  tests  of  the  Northern  Pacific,  with  headquarters  at 
St    Paul.  Minn.  '■'; 

C  C.  CoRKRAN  has  been  appointed  chief  clerk  of  the  motive 
power  department    of  the  Chesapeake  &  Ohio  at  Richmond,  Va, 

S.  J.  DiLioN.  master  mechanic  of  the  Trenton  Terminal  di- 
vision of  the  Pennsylvania  Railroad  at  Camden,  N.  J.,  has  been 
appointed  master  mechanic  of  the  West  Jersey  &  Seashore  and 
the  Camden  Terminal  division,  with  headquarters  at  Camden,, 
N.   J.,   succeeding  F.   G.   Grimshaw.   promoted. 

F.  A.  F.MRLiE  has  been  appointed  locomotive  superintendent 
of  the  Nitrate  Railway,  Ltd.,  with  office  at  Iquique,  Chile. 


A.  H.   Babcock. 


September,  1912. 
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^  ^/t  I-  '       ■   -y.' 


J.  R.  Sexton. 


J.  A.   Farley  has  been   appointed  accountant  of  the   motive 
power  department  of  the  Chesapeake  &  Ohio,  at  Richmond,  Va. 

J.    R.    Sexton,    who    has    been    appointed    mechanical    super- 
intendent of  the   Northern  district  of  the  Western   lines  of  the 
Atchison,  Topeka  &  Santa   Fe,  with  office  at  La  Junta,  Colo., 
as  announced  in  our  Au- 
gust  issue,   was   born   in 
Xew    England    on  April 
5.  1863,  and  was  gradu- 
ated    from     the     public 
schools    of    Plattsmouth, 
Xeb.,  in  1879.    He  began 
railway     work    in    April 
of    the     same    year     as 
machinist  apprentice  for 
;  the    Chicago,    Burlington 

.  A:  Quincy.  After  com- 
pleting his  apprenticeship 
he    was    a    machinist    in 

;■  various   shops   for  three 

'years  from  1883,  and 
from      November.     1886, 

•     to  January,  1890,  he  was 

.-  -  erecting  and  roundhouse 
foreman  of  the  Burling- 
ton at  Plattsmouth.  He 
was    then    promoted    to 

^     general    foreman    at    Al-  .■:  ;         -   l--^'^  ' 

.     liance,  Xeb.,  and  went  to  the  Great  Northern  as  district  iort- 
'  man  at  Devils  Lake,  N.  D.,  in  April,  1901.     He  was  with  the 

■■'Union  Pacific  at  Cheyenne,  Wyo.,  from  November,  1902.  to 
June.  1904.  first  as  roundhouse  foreman  and  then  as  general 
foreman.     On  June  24.   1904,  Mr.  Sexton  went  with  the  Atch- 

..  ison,  Topeka  &  Santa  Fe,  with  which  road  he  has  been  con- 
secutively general  foreman  at  Cleburne,  Tex.,  until  November 
15.  1510.  and  master  mechanic  of  the  Missouri  division  at  Shop- 

■    ton,  Iowa,  from  the  latter  date  until  June  1,  1912,  when  he  was 

!'  promoted   as   noted   above.     .:'.-''''[yy'-}-.('y.'-^^-''^X-;l'--'y-\-\,.     ;•  *  . 

Irank  Zeleny,  whose  appointment  as  engineer  of  tests  of  the 
;r:;Chicago.  Burlington  &  Quincy,  with  headquarters  at  Aurora, 
•• -111.,  was  announced  in  our  August  issue,  was  born  December  5, 

1876,  at  Hutchinson, 

Minn.     He  attended   the 

University  oi  Minnesota 
.   from  1894  to  1898.  grad- 
uating   with    the    degree 

of    mechanical    engineer. 

In    September,    1898,    he 

began  railway  work  with 

the    Chicago,    Burlington 

&  Quincy,  where  he  was 

a   special   apprentice   un- 
til January  17,  1902.     On 

the    latiet    datt    he    was 

appointed     assistant     to 

the      superintendent      of 

shops    at    Aurora,    which 

position     he     held     until 

July    3,    1912,    the    date 

of    his     appointment    as 

engineer   of  tests  of  the 

same      company      with 

headquarters   at   Aurora. 

At    the    direction    of    a        ••    •  ^^ 

committee  appointed  by  the  Master  Mechanics'   .Association  in 

June.  1899,  to  ascertain  to  what  extent  the  recommendations  of 

the   association    were   put    in    practice,    Mr.    Zeleny    prepared   an 

alphabetical   and   a   classified   index   of   the  subjects   of   all   re- 


ports, papers  and  discussions  from  the  formation  of  the  asso-  5^; 
ciation  in  1868  to  that  time.         •.•;..;•...-  ■       ..  .';';- 

George  B.  Foote,  chief  timekeeper  for  shop  accounting  of  tlie 
Lake  Shore  &  Michigan  Southern,  at  Collinwood,  Ohio,  has  been 
appointed    chief    clerk   to    the    master    mechanic    at    Cleveland,  -:: 
Ohio.    '■.:.<  :\,\.i:\..  ::;■.■'- ,  ;■     • ,;  y-'^--:u.  y^yrr^yxn^''  ■'•^■y:;--':^ 

Robert  Robertson,  who  has  been  for  some  time  in  the  me-    :; 
chanical  department  of  the  Guayaquil  &  Quito,  at  La  Tacunga,  ;\ 
Ecuador,    has    been    appointed    superintendent    of   motive    power   .  - 
and  floating  equipment,   with  headquarters   at   Huigra,   succeed-    " 
ing  C.  O.  Bertsch,  resigned.        ■<::.:.,.•,  v-..;.!^.-..         .:'.■,_    -;  ' 

J.  G.  Smith  has* been  appointed  assistant  locomotive  super-".', 
intendent  of  the  Nitrate  Railways,  Ltd.,  with  office  at  Iquique,  .;: 
Chile.  V. 

Arthur  Squires  has  been  appointed  chief  mechanical  engineer  -  , 
of  the  Chilean  State  Railways,  with  office  at  Santiago,  Chile.    ; 

J.  H.  Turner,  chief  clerk  to  the  master  mechanic  of  the  Lake  ;   ' 
Shore   &   Michigan    Southern   at   Cleveland.   Ohio,   has   been   ap-  :  " 
pointed   chief   clerk   to   the   division   superintendent,   with   head-   '^ 
quarters  at  Cleveland,  Ohio.       '  '■■^::-/y'--'^;:  ■'yr'^^'-i:'-^  ^^'-yki^'i-^^y  ■> 

S.  J.  \\ag.\r  has  been  appointed  chemist  and  engineer  of  tests  •  "■ 
of  the  Buffalo,  Rochester  &  Pittsburgh,  vice  H.  G.  Burnham,  .-..' 
resigned  to  accept  service  in  a  similar  position  on  the  North-  j 
cm    Pacilic.  -ni,.  .     .- 


Frank  Zeleny. 


MASTER   OF   MECHANICS     AND    ROAD     FOREMEN    - : 

ENGINES 

John   W.    Branton,   general    foreman    of   the    Illinois   Central    \ 
at    Mounds,    111.,    has    been    appointed    master    mechanic    of    the   "V. 
Centralia     district,     with     office    at     Centralia,    ill.,    succeeding    .\ 
R.   H.  Horn,  assigned  to  other  duties.  .-: 

I*".  L.  Carson  has  been  appointed  master  mechanic  of  the  San  -:, 
Antonio  &  .\ransas  Pass,  with  office  at  Voakum,  Tex.,  sue-  ,;  ... 
ceeding  T.   F.   Sullivan,   resigned. :/;    '^-^/•...;      .;r;^^_.^;    ;•;.*■..■; 

J.    A.    Clough    has    been    appointed    master    n-echanic    of    the      ;.' 
Southwestern     Railway,     with    headquarters    at     .\rcher    City,    V 
Texas.  -: 

C.  C.  Elm^s  has  been  appointed  master  mechanic  of  the  X  . 
Texas  &  New  Orleans,  with  office  at  Houston,  Tex.,  succeeding   .,- 

Fi   Galvin.      ■■^:^v■  •..•:••::  .  ".    ■;■:'■      -,    ,   .-_:'    ..,'     .....■:-..>_.■■.    '   ■   .  -  -^'i;  V 

J.    O.    Enockson,    formerly   roun<lhouse    foreman   of   the   Chi-  -;• 
cago,    St.    Paul,    MinneapoHs   &   Omaha,   at   Altoona,   Wis.,   has    0  ' 
been   appointed   master   mechanic,   with   headquarters   at   Sioux  .  .•  - 
City,  Iowa.  ;^'--  V.  ;■■,:•■'■■■'■■  .V  ;■':■■■■'    V-^'' .'■'   ..-..•-•■.        y-  ;':V'''. '-'-■"./■"  / 

W.   S.  Gaden,  general   foreman  of  the  Southern   Railway  at  ..;:. 
Memphis.   Tenn.,    has   been   appointed   master   mechanic   of   the   >  ' 
Memphis    Union    Station    Company,    Memphis,   Tenn. 

J.    Havward   has   been   appointed   locomotive    foreman   of   the     :• 
Canadian    Pacilic   at    .North    Bend,    B.   C,   vice   C.    H.   Tedlock,    :,'^. 
resigned.       ■.■  ,.  ..:.....,  ,.:.■  ..'.i.;-  ..,;•..  i^.-.         .■  ■■.-.<-,■:     -^' 

R.  A.  Jones  has  been  appointed  district  master  mechanic  of  "•'; 
the  Canadian  Pacific  at  Saskatoon,  Sask.,  vice  J.  D.  Watson,  ;. .,  \ 
resigned.        \^'^':.y'yy    :\- .  -  -  -■■.,-.;•"'■  ■•  V.-"- "';V--v;-.'-:,'  :"'' !~'; -:•'  '^•'••,'; 

W.  A.  Kline,  locomotive  engineer  of  the  Central  of  Georgia,  ;. '. 
has  been  made  road  foreman  of  engines  of  the  Columbus  di-  .:..■;; 
vision,  with   headquarters  at   Columbus,  Ga.  y 

C.  A.  Little  has  been  appointed  locomotive  foreman  of  the  ^{ ) 
Canadian  Pacific  at  Red  Deer,  Alta.,  vice  D.  G.  McDonald,  as-  .;' 
signed  to  other  duties.  .       ;  •  ,.J."  >.    -  ;■  .■^,  ..   .<•./-•. 

W.  H.  Morton  has  been  appointed  locomotive  foreman  of  the 
Canadian   Pacific  at  Rosebery,   B.  C,  vice  H.  Ingram,  resigned.  ., 

Cal  Spaulding,  road  foreman  of  engines  of  the  East  Iowa  -i' 
division   of   the    Chicago   &   North   Western,   has   been   trans-  - -'^ 


■  ■.*:*.  ^»—  -    .l»- 


4''J 


AMI  uu  \\    i:x(.i\i:i:k. 
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•  .mi:i:tin(is   and    convhntions 

-ViTi'  )'-"i-  /uiilriuuf  (////'  \.  \\  .  W  lull  I.  .kI  will  ri;i>l  a  painr 
I'll  till  Kilaiii.n  •■!  Iloilif  I  )<smti  \i<  1- \  api  Malii  iii  and  SaUl>  at 
tin  iiiivliiii;  wliirli  i>  In  In-  In  lil  on  Iiidav  i\  tniiiu.  Sriilcnitur 
3(.  It  will  '!<al  witli  llu  ]>>\\  waur  ami  .■ilui  it>t>  nia<l«'  ai 
tnair-v  ilK,  I'a  .  iiinK  i  tin  iliiciiiMii  i.i'  1  )r  W  1-.  M.  (  imv>  and 
will  In'  ai'i'i 'iii]ianu  il   |i\    lanlitii  >liili'>. 

Ci ///'.//  K'liihiiiy  ('/«/•.-  llu-  ni\l  ri-i;niar  nuitnii^  will  iniluiN 
till  latl  ivutin--;  >■!  tlu-  olvif>.  ami  will  I>c  litM  at  hniikirk.  Si-|ilini 
l>ir  IJ.  I  he  ilul.  will  UM  iroin  itulYal..  t..  hnnkirls  ii>  iM.al, 
lia\inu  t!ir  l.'rnur  plai'i-  al  ''..^O  am..  .irriviuL;  al  l)niit\ii"i\  aluou 
lJ.^(>|i.  in  i  111  |>l.iiit  <<[  till  Ximriian  1  i  hi  iiiii 'li\  i  cHiniiaiiv  will 
l>f  \i-iuil  .imi  a  iia|>ir  will  lu-  read  \>\  llrnr\  *  l.ildiu  r.  ^uimi 
\i>iii  .i|  .i(i|>riiuiit  -  I'l  liii  N'lW  N  1 .1  k  (iiiiral.  "ii  a  ri:nlual 
Apiilii-atii'n    «"t    llu     Ki'Iiiiiil;    .'^\'-Uin    ii'    1  .  ■,-.  >ni.  ■!  i  \  i     Uipaii-- 

.hiir'iii.tit    S,>,i{-ty    of    Maluuiutil    i  u^iiit\-i  s       It     i^    cxincitd 
rliat    liiiN    •^cvuiv     will    yi\(     r.iii->i(K  r.ildv     iiii.rc    aiuniii.n    l.i    lail 
■  Av;i>    Niil>iriM>   in    llu     iiitnrr   than    it    li.i-'    iii    llu-    |m^i.       llu    I  •■ni 
IllitU'i' '  on     .\l<«'lirl>..;s    r»vTntl\     a|>l»'inl(d    a     numl'ir    ..|     ~iilii-..!ii 
inittfA-.s    "11    lilt     iiidii-ii  It-..    ..m-    ■•!    wliiiii    w.i-    .ill    llu     i.iili'..ad^ 
Till-    |iiT>i.niiii    "I    llif    i-.'tnmiitu-    i^    a^     i..il..\\-..       |       I",      K.iiu. 
cli.iirman.   <i...iu»     M     r.a-l..rd.     I.    \     l-|v.    Mi     W      I       \l     i. ..•--. 
W      I'.     r..iur.    X     W  .   .^I..i<r.   II     II.   \aU'-:lian  ami    Iv    \      Wip^'lii 
'riurc   i-   a   I"  .^-il'ililx    ..i  ..lu    ..|    llu-  •«i-->i.  .n-   ..i    llu-  .miin.il    iiuii 
inu    ill    I  >«->-i'inl.i-r    tniiiL;    »-iiiirv-l\     m\in    ..\(i     t..    .i    di~>ii-~i.  .ii    ..i 
.siilii(-ii^  i.|    >iuv-ial   inu-r<^i    !■.   iailwa>-- 

Untiiiiitar'H:^  J  ii.:inrriiiti,  .S.'i'r/y  'llu  -i\ili  anim.il  i-..n\(-ii 
lititl  I'l'  llu-  lllltimiialiiiu  l'.ii..^nu  i  liiiu;  Sniilv  will  hi-  lu M  al  llu 
II. .Ill  ('lii|..n.  \ia:..:ara  1  all-.  <  Im  .  .s.  |,t,-ial.,i-  |(,  i,.  I'l  \  1,,vl:i 
nmnl.i  r  ..i  i.a|Hi">  and  i\]...rl>  will  l.i  iirornii.l  \  rcpi.ii  ..n 
I  *!".  .uri'--  d»-aU  Willi  ii-^TUi  .K-\  il. 'iHiu  111--  ii.  llu-  li'.^!iiinL;  iiuln>ir\. 
li"lh  m  till-  fo.iniiv  and  a'.ir..ad.  Iluir  \-.  ill  a\--  l.i  ri-|i..n-  ..i, 
Nctniiiu-laiurc  and  Si  imlard>  and '.n  ."^Uri  .\ltl!  l.i...:lnii;L;  \iii..tu. 
ti;t-    iiidi\  idnal    |>.-i|it'r.-    wiiuli    will    In-    r\a.!    .irt-    ill.  .-i    ..ii    Indii'i-il 

■and  Si-"iii  I  ii-lii-t-ii  llliiniin..ii.  .-i  ;  l>i!Tii-i-  Krlit-i-li.  n  :  \  Si'id)  ..| 
Natural  ;nid  .Vriiitruil  i.ii^lil  I  •i-irtLuii.  n  in  liiu-n.  .v- ;  llu 
IMu  >ii.l4i-^y  ..I  AiM.'li.  I'lu-  I  ih.  u-nv-\  ..i  I'u-  |-m  I  ink  i  hiruiiiil 
S>>tt-in-  ..i'  lllmninatt.  .11  :  llliiniiiiaii.  .ii  I  li.iil-.  and  llu    I '.  U  i  iiiin.i 

.lii'ii  i.|"    lUini'inaii.  n    i-'liiv  i«-iK> .       llu    ..iVuc   .-i    ilu    -<-iu-rd    -t  >  n 
tarv     •«"  I'll'  -.  nirlK.    l'r<-.-|..n   .'~>     Xhikir.   i-  .i'   J''   W  i --i     1  Iiivin    iiiiiili 
strtri.    W'w    N..rk   in\. 


;    77.-1.     f'.  /.\"a';>!.-    '.''-    .".'•<■■«    «.i'>'.->    •'/'    .wri.-.'.i' /r.<-.    ,!.i!,-<    .■/    n.-i.'    ..r    i,f;ii!,ir 
.  Hi.c-r.l.n;,-.    ..'i.'.;'     jl.ir','     i.:f     xti'diux     •!     ''■■-.  '..Mi',  ,j/'    ,;.vi.  .  lur,  i;  s. 

Alii     r.tiNM      A--.' IM  U'S       I-'.     :M.     N'l  Hi-.     .-.'     ."-f.itt-     Si..     i;..-i..ii.     M.i— . 

I''l,i    I  ..iivi.r.ii..u    |..    Iv    lii-M    .-il    Si.    I i-,    .M... 

.•VMHii.w    I\  \n  w  >\  M  \-i  1  It    .\lK<n\Mi-'    .\>-.r<.      I.   \\  .     r.i>I..i,   ('111   C'i.|.Mi\ 

I'lVll.llUV.      *    TlUMi.',!. 

.%MH<ir\\    Umi  «  w      r...|     l.-'iiitl;.Mf-v '-     \-~...  I  \  I  !•.%.       A.    l<      l'.\t-.  <inl:.il    ..I 

•  •.••.I  L'la.     .M:iri'!i.    ti.i.  : 

.AMlkK\N    .S".  iliv    r.'k     I  1 -I  (Mi    M  >  1  mi.vi -.       I'l  .'f.    I.    M.iii'U'i.'.    I'r,i\ii-il> 

"l"     I't-iMi-ylyjiii.i.     I'tnl;iil<-l|.lii.-i.     \'a. 
,.\\\ni.H\\    S..-<ii.iV'  .1     MriiiANKvi     K  \i.iM  I  U-.     »  .il\  111    W  .    Kill.    . '.    \\  . 

.     .^"Ui    St..    .\<-«   .-N  :..ik.  ,-'        . 
t.!.v-fc    (•'•■Ki'..Mi'\'.-     \.--i'..r>\i"V'N'    ...r  C.n.'.  .\i....      \.ii..n    Klii:.  .    s41     N..itli    .^I'tli 

■,<,".. tin,     ^'lll'i-MCi.;     .;'<rM.>.u.!a.v      Ml     lil.'!ill>.     lliii.n;... 
1  N  iKK.\  Vl  I' -.N  \I  .    k  \H  \\   \V  ..1;'l  >  I      .\->i'l.  1  \l  ('•'.v.        <.     '  i,      II. ill.      \l>-(  '.■!  Illi.-k     l.ilil.i 

iirc.    *  Iii*;,.!*.:".- 
J  N  I  hKN  \  I  :"N  \|       K\nW;\\      f.|-\lKM       |-'"ll  K\l  1  \ '.>     A--    i  I  \  1  I  ■  '  \ .        Willi. ini      ll:ill. 
(>i..-:ii;..    \    .\..i-ti] -.\\'.--I.Tii.    I-',-,-  .ii:il.;i.    .Muli. 

,  l.Mi.HVM  ;..\  .\i    K\Uk-'Vii   .M\■^l^K   |!i  \f.i.-\r.  i  ii.-'    \--.  i  i  vi  i.-v.--    \.    I.    W I 

.■  V  ..:  |1..    I  .fuM.    <  'liii;. 

"Mi-iKK    M.'H  ri<    .M,\KV  k-'    .A>sV.<  I  Al  i>  v.-   II. my    I'.    \  "H^;!!!.    "5    l.il.<it\    Si., 

\<  w   -  Vl'l  K. 

-M\MH<    J  AM    llrirr)t.k^'  ..\>si'<  1  u  l.'N.     .1.    W.     r.i\!i--.    <M.|    (',.l,,n.x    l.uil.liivi;. 

(■|m--.in,-!-      .  ' 

MASibk   ('\R   ,\\i.    I."i  "M'.!  ivi:    I'aimik-'    .\--".  .   .a     C.    S.    am>   »'\s\ii\.-      \. 

>'.'    IV(no.     i;.  ..\     ,M.,     Rfa.liiiv.     M.I".       i".>iivi  iilii.ii.    ..<v|.I.-iiilur     H'l.v 

AH-aiiy    II..U1.   JifiiviF.  f..l. 
Kau'wav    Si.'RtMi.rKi:-'    Ai'Si'CiAii.'V.— .1.    1'.    M-.iri'Ii>.    r...\    T.    (■..lliii«....il. 

»>ll4i...  ■         .    / 

^'K•^vKlI^^;   Kvt.iNrkK.-'   .\.-s.i<iatk.\.     U.   ".  'rk.'iui -"u.   N.   ^■    •'.   X    II.   1\  . 
K.iM   I'.iitiaUij   N.   Y. 


Personals 


/.'  IS  ,iiir  ili'sirr  li>  iihikr  Ihrsr  it'lii  in  us  (.'.'i"'  iis  I'i'iiipirUvy 
us  pi'ssil'lr  iiP  llir  . /'(//'^.-.-.v  I'lil  /.//.r  /'/.(<  (•  /'.'  ilir  iii,\lhiiiiitii 
ilrf'iii  I  nii'iils  III  til,-  '•i///.\(;y.v  .'/  litis  iiiinilry.  and  wc  sliiil! 
,:^i,-iilly  iif^/^i,-,i,itr  liny  iissisliUii  <■  tluil  inii  >,\idi'is  iiuty  ,i:i:-c 
IIS  ill   l:vl{'iu:^    III  hiiir^    ihis  iihoiil. 

CKNKKAI.. 

Ili\,<s  \i  II  \  lia-  ln-rii  apiiLitiUd  ,-i--i-lanl  li..iK-r  in-jn-il' .r 
..i    llu      Minila    di\i-i..n   ni    llu-    t  .inadi.in    I'.uilir. 

\i  I  I  \  I  I  VKW  i.nii  r.\i!iiuk.  will,  lia-  Lull  ainiLinu-d  »>in-uh- 
111.^  rk  iirii.il  tn.uifu-rr  ..l'  llu-  S..iiil'irn  I'.iiiiu-  (  ■  .inpaiix .  with 
..llu-i-  .11    S.iii    l-r.-m.i-iii.   *  .il  .   W.I-  li..in     \iii.;u-t    \1.   l.'^'.^.  ;il    l-iil- 

lal...  X  ^  I  If  alliiid- 
t-d  llu  ihiIiIk'  -ill. .Ill-  .11 
(  i.iklaml.  <'al..  I'liilliii- 
I  \ilir  \iadrin\.  llu- 
l  iiu  t-i-it\  .  .1  (  .-ilif.  .rni.i 
•  iml  I  t-lii.-;li  I  in\ir-it\. 
In  \..\i.iil.ir.  l.^'M.  .Mr. 
r.  a  II  I'  1 .  i~  k  lui'anu'  .i 
.Irai'i-ni.in  in  llu-  ."^.in 
1  r.iiiri-r.  •  .  .llui-  .  'I  llu- 
lli.  .mil-,  in  -  I  I  1 .  n  -  1  .  •  n 
|-  Ici'trii-  t  .iiiipaiiN .  aii.l 
w.i-  ina.K  .•i--i-tani  iii- 
uiiuir  ..I  llu-  -.•inu-  i-..m- 
pan\  in  I  •rii-mlu-r  ■  .1 
I  lit-  i.  .11.  .w  iii'.^  \  t.ir.  1  It- 
wt-nl  Willi  llu-  .S|;iiid.ir.l 
I-  kti  rii-  (  .  •mp.in\  ■  a 
t  .•|lii..rtn.i  in  _|iil\.  l.'^"'.'<.. 
wlli-rt-  111-  W.I-  ;i--i-laiil 
tiii^iiu-tr  iinlil  M.iy.  1."^''*'. 
A.    H.    B.ibcock.  ;iiid    W.I-    tluii    pr.iin..U-.l 

1..  -upt-rinit-ndi-ni.  In 
.iiiiu.  I'"l.  lu-  w.-i-  .ipp.  init-d  i-l(-i  iri.a!  tnL:int-i-r  ..I  llu  (  alil'..r- 
iii.i  liiiti.il  (i.i-  iV  i-".ln-;rif  t..in|;!n\:  in  |iil\.  IMIJ.  lu  wi-ni 
I  ill'  ;'it  \..rili  .Slu'Tt-  Kailr..;id  a-  i  It-virir.il  i  tiL:iiu-i-r.  and  I'r.  iii 
1  »iiiiiikt  r.  I'd.v  until  tlu  d.iU  ..i  1p-  vnt-iu  jir.  nu  .linii  p.  imi- 
-iilliii..j  i-lii-;ri.-,-d  i-11'.^iiu-i-r.  lu-  w.i-  ik  .-|  i  ir.il  nii^im-i-r  ..|  liu' 
S..niluiii     r.u'iiu-    t  ..mp.iiiv.    wiili    ..nii-,-    .n    San    k  raiiii-fn. 

\  .1  I'm  mi:i  -II  111-  III  111  .ipp..niud  mni-r.d  f.  .rt-in.iii  ..f  llu-. 
\i-w  \-'\\  I  i-nir.d  \  llml-..n  Ixivt-r.  .ii  llu-  (  .r.iml  <  i-ntr.d  i'l-r- 
iiiinal.  \i-w  N..rk.  lit-  will  in  in  ili.iii^t  ..i  iii-pt  iii.  .n.  npair- 
.11.1  .kaniii..^  ..;  all  t.piii.ii.t  ni  iiiiirniL:  ilu'  urniinal.  wluilur 
..wiiid  l.>  tlu-  \i-w  \.'rk.  \tw  lla\i-ii  \  Hani. .r. I  ..r  llu-  Xi-w 
^  1  .rk    (  inir.d. 

!■      '.     I'll  Ki>it  K.    :i--i-.iaiil    rni:iiifi-r    ..f    tt-i-    ..f    tlu-  \u-lif-.iii. 

r..|itka    \    S.mt.-i    l-\-.    with    ..lliii    .ii     r..pika.    K.ni  .    lia-  ri--iL;iu-d 

'"     •-•"     \\itli     .'III      ..|     till      \\  I -linuli.  .11-1      .'•  .iiipaiiii-  |-'.tliiti\  »• 
Sipu-iiiln-r    1                              ■            .          ,      .        ;         , 

II  '■  I'.i  U'Niiwi.  ilu-ini-i  ami  t  imiiiti-r  ..i  U--t-  ..f  ilu-  r.iitral.i. 
I\..ilu -ti  r  \  I'i'.i-lmr'jli.  al  I  hi  l'...i-.  I'.i  .  la-  In-t  n  .i|>p.  .iiili.l  t-n- 
^;!ni-t-r  ..|  ir-i-  ..|  llu  \..|ilitiii  rariiii-.  wiili  lu  ad"HiarU-r-  al 
St     I'.ml,    M'liii  ,      ■  ■-.   _  ■        /  '■.  ..,■■■.. 

<  t  .  lii|<!.i<,\  'i;!-  li.-iti  app..iiitt.l  rliii  l'  .U  rk  .1  llu-  iii..ti\c 
'i.'Wir   di-paniiu'tt     ..i   ih'-   l   lu -.ipi  ;ik(-   \    i»lii..  al    Kiilini.  .ml.    \'a. 

S  I  l>i:i.'\.  iii.i-ii  r  iiurll.iiiii-  .  i  ilu-  I  ii-ni.  n  ri-rniiii.il  di- 
V  1-1. .11  ..i  llu-  l\-nii-\  k  aiii.a  K';iilr..ad  .-il  i  .iimkii.  X.  I.,  lia-  ln'cti 
ap|...mu-il  in.i-lir  nu-ilianir  ..i  llu  W  i -i  Jt-i-i->  i\:  .^i-.i-h.  mi-  aiul 
'lu-  I'amdrn  I  i-niiinal  di\i-i..n.  wiili  lu-.:di|n.iru  r-  al  I  .iiiiikti. 
X.     I.,    -iiii-it  iliii'j    i      <i     1  iriiii-li.iw .    pr.iin.iU-il 

k.  \  I  \iKiii  lia-  In-Ill  apiii  .iiili  d  k  n.  .m.  .ii\  r  -u|ii'niiu-iiikin 
"i   tlu     Xitrali-    i\ailwa\.    I.lik.    willi   .'Itiit-   .il    l(Hiii|iu-.   I  liiU. 


-    .  --..It-    -^.  ^    i-VJJjv.-Nf- 
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I      A.    I'  \Ki  I  \     li.is    lucit    ;iii|,<iiiitr<l    ;.(0i nint.iiit    ><\    llu-    miitivi' 
•  uiT   iKp.-iniin  nt    of   llic   <  lu■^.•l|u  ,(1m-  \-   ()liiii,   at    Kirlim^  .ml.    \':i. 

I.  K  .Si:\i(i\,  witn  li.is  liiTii  aiipi  liiititl  tiiriliaiiiial  --itinr- 
,itiii<l(tii  ■>!  tlic  Xortlntii  ilislrict  <it'  tin-  W'lstrrti  litus  cii"  tin- 
\iilii-"'ti.     Tcink.!    \    S.iiiia    I'V.    willi   uftice   al    La   Juuia.   (.  .il<>.. 

.!>  atitii "ittiiiil  iti  iiitr  Alt-  ;  ;  •  ...'■'_-'■  ■  :      :  -v 

:,ti>l    i^siif.    w.is    1 II .III    ill 

\cu     I'.ii.iilatiil    mi    Ajitil 

,.    IS'i.?.    ati<l    w.i--    ^.^railii 

.iii-il       liiiin       tlir      |iiililic 

-,J|.ii.l>       III"        I'l.ltlMlliilltll. 

W-h.  ill  IS7".  lie  lK:..;aii 
i.iihvav  wi.fk  111  April 
.4  llir  >aiii.-  \i;it"  as 
niarliiiiist  a|(pt"itiiicr  im- 
till'  ('liii,aL;ii.  r.ttrlitmliiii 
\  <.Jiii!ii\\.  \ll(f  II  nil 
plctiiii;  lii->  .ippiciilinslnp 
,  lie  was  .1  iii.iiliiiiisi  III 
\  ari.nis  sli'i|);v  l"i.r  ilin-c- 
\cars  ffi.m  IS.'^.v  and 
tri.iti  Xi  i\  iiiilnf.  ISSti. 
;••  j.iiiuafv .  1S''((.  lu-  uas 
tri-i'liif.^  ami  I",  iiiiiillii  .iisi- 
■fi'fttn.iii  111"  llic  I  Imliii'.^- 
l.iti  ,11  riatlsiiii.iiili  I  If 
■•Aa>     tlicii     pr.  'iiii  .inl     t'l 

•  C'fiuial     ii  .fcui.iii    at      \l 

.'i.iriii'.  \rli..  .iiiil  uiiii  |i.  tile  (ifi'.ii  Xi.rilurit  :is  divniii  i".  .ir 
iMati  .i;  !>(\ils  Lake.  X.  I  >..  in  \pril.  1' 01  lie  was  with  ilu 
i  nil. II  racilir  ;it  t  !i,  \iiim-.  Wm...  Mi.m  Xi.v.iiilnr.  !'!(»_',  I.> 
liitic.  I'HI-f.  iipsi  as  ii.iiniliii.tisc  i".n\-iii,in  ami  lluii  as  vimral 
.  li.ftinaii  (III  linu-  J4.  i'(l4.  Mr  .Sixtmi  wtlil  willi  tli.-  \l.li- 
■  ■'■•"11.  Ii'prka  i\  .'-^.•m;,i  It,  wiili  wliuli  ii.,iil  l.i  li.is  lucn  C"n.- 
Mitiiiwl\  '.i.tur.il  l"..r(in:in  al  (  lilninir.  I\  \  .  iiniil  XiiMiiilKr 
\r.  I''IU.  am!  in;i-l,v  iiu  i-li.inic  nl'  tlu-  Mi-^.iiin  ilixi-imi  .n  Slinpr 
l"ii.  l"w;i.  I'ri.m  llu  l.itur  il.iti-  tiiuil  jntir  1.  I'M-',  wiun  In-  was 
I  fi  iiiii  .;cil    a^    iinhj    alii.vo,         :,  ■;      ■  .\  ■,■,■'''■;,■;  ,■., 

I  r.iiik    /iKn\.    wliusc   ,ip|ii  iiniimni    .■s   riiLiitU'i  r   I'l    ti-sis   ni    ilu- 

*  lii.Mi;i..  r.urliii'-it.iii  \  <jii:iu\.  with  lu;iili|ii.iii'rs  at  .Vtinira, 
Ml.  \\.is  .iiiiiiinm»il  iti  mtr  August  isvn,-.  wa>  Ihiii  I  )cr(ii;lnr  .s. 
l''^/'>.  .It   1 1  II  I  I-  li  i  n  s  .1  n  , 

Mmn.  I  If  aiuiiilcl  ilif 
I  ni\ofsit\  1. 1  Miiiiusiit.i 
If  .III  IS'M  11.  1S''.S.  .i.;t-a<]- 
ii.i;iti'4  Willi  tin-  il(|.;i(.-i' 
I't  iiui-Jiaim.il  in!.;iiuif. 
Ill  Svplrtnl.vi.  IS'iS.  he 
l.t'..;.in  railwax  wnrk  with 
liu-  (  !iiia!.;<i,  r.iirliiiL;!.  ni 
♦\  (Jititu'x.  ulurc  lie  w.is 
a  spci.il  a|ipriiiti(c  iin- 
lil  .[ann.ii.x    17.   IMIJ.     (  hi 

llu-      l.ittiT      ikllC      lie      W,ls 

appi.iiHtd  a>si>tatit  l.. 
till-  supiTinti'iiikiii  1 .1 
slii.ps  at  Aiiri.ra,  wliicli 
piisitii.ii  lit-  lulil  until 
July  .1  V>]2.  Ilu-  .latr 
"1     Ills     appiiimiiu-nt     a> 

(.lltiilK-tl     ."t     ti-sts    of    llic 

s  a  111  I-       fi  .iiip,iii\        u  itii 

lK-.i<l(|uartirs   at    Aurora. 

At  tlu-  (liriTtioii  of  a 
coiiiinittrt-  .ippointcil  l.\  llii  .MasUr  Mrilianios'  Assoiiatii  .n  in 
Jtim-.  ]f^''>.  to  asoi-naiti  to  what  r.\ti-iit  tin-  n-ioniuu-mlations  of 
llu-  association  wen-  pin  in  iM'artiii'.  Mr.  /ck-iiy  iMi-jiari-il  an 
al]ili.ilniii.-al    ,iiiil    a    rlassiru-d    imU-x    of    llu-    sul>.it-ils    of    all    ri.-- 
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ports,    p.iprrs    and   <lis,  ussions    fr-.m    llu-    formaHoii   >•{  tlio   assu- 

(i.ilii.n    in    l.'^KiS  to  that    liiiu-.  ,  ,.   ... 

<  ti.iiuca-;  I'..  loniK,  idiii-l  tinukfi-jK-r  for  shop  arronTitiii^j  of  tlie 
i  .,ikr  .'^liori-  \  Mioliis^an  SoinlurHi  at  (  oIliiuMMul.  (Miio.  has  lK-»-n 
.ip|ioinlid     iliii-f    ik-rk    to    tin-    inasltr    iiurhaiiic    at    Cicvvlaiul. 

ohi...      -■.•.;.  „. ,  -:■<:'  ■.'•"-^- ■■';:;•.;.  ■-  .:.':■ 

K'oni-.KI     iviii:i-:i<Tsu\.    who    lia~    Ix-i-ii    I'or    siiiiiv'  linu-    in    the    mv- 
clianir.il    dipartnu-nt   .f  tlu-  <  iiiayatiuil   M:  Onilo.  at    l.:i    I  aiuii^ja. 
|-".<u.idor.    has    iu-rii    .ippoiutt  il    siipt-nnti-iidciu    >yi    luoiivt'    jio\\«-r 
.■iiul    lloaliiiii    ciiuipim  tit.    with    lu-ad<|narti'rs    at    Iluiura.    snor«'c<1- ■ 
iiiv    (..().    r.irisih.    risi...;iicd.  ..       -'  ,  .•,. 

I  <i  Smmii  lias  l.i-rii  aiii'"tni<'d  ;is-iM.inl  1'n-<>in«Mh<-  siipcr- 
miriidiiit    of   llu-    Xitrau-    K;iilwa.v^.    Ltd..    with   otiu"*:-   al    ri|ui<)Uc, 

I  liih'v   .;--.,";/- ,       ,'--  -  .     •■.'■';•■;;;": 

.Xkthi  K  S'.'i  iKl's  has  hirii  ;ipp..inir.|  rliit-l'  tin-dianical  i-n«iiu-«T 
if  llu-  (ImK-tiii  Si.-i'r   k'.iilw,i\-.  willi  ..nil-*-  al  Saiitia«o.  (iiih-, 

I  M.  li  i;\ik.  iliii  f  I'll  rk  lo  tlu-  iii.-.sitr  nn-i-Ii,'iiiir  of  ilu-  Lakt* 
.•"^liori-  \  .\!irlii;jaii  ."^oiillu-ni  at  (  It  v  <-l;!iid.  Ohio.  Ii.i^  Ix't-n  aji- 
poiuU'd  I  lii'-f  cU-rk  1..  llu  du  ision  Mipt-Hnu-iph  nt.  wilJi  luatl- 
(pi.-.rti-rs  .-ii  t  l(-\  I  l,-iud.  <  Hiiu.   .     ...  -"'  .'  •■■.!■,..  . 

S.  |.  W  \r;'.H  has  lu-i  it  .i|.p..iiiird  <lu  iiiisj  ami 'i-nijjiu-rr  ..i"  tests 
of  tlu-  r.nri.ilo.  Ivulii  si<  r  \  I'ltisl.nr.udi.  vicr-  II.  <  i.  J'.unihain, 
tisi'jiiid  p.  ;ui.Lpi  .svr\i<-»-  in  a  siiiiilar  posjijiifi  oii  ihi-  .\ortli- 
<-in    rat'ilir.  ;;.;  : ;    ;    .  i"-".,.',  <  ' 

\i  \sri-R  Or    MJCii  AMCS     \ni>    road    1  uri  \ii;n 

i:n<;im  s 

k^iiN  AV,  (ik\mi»\.  urnvfal  f<,«j't-iiian  ^.t  ih«-  lUiiiois  <\-ntraJ 
at     Mounds.     Ill;,    has    li,-<ii    api>oini«-d    iiiasirr    tu«-<:h.'uur    o|    iho 

4  iiii.r:ili.i     distrii-1.     with     ..Hht     at     <  i-ntralta.    111..    suriTtdiiig 
Iv    1 1.    I  lorn,    .issi-jii,  (1    !■.   liilur    <hrti«  s. 

I-"  I ...  ( "  vK.-iri\  !ia>  lilt  11  appoiuiid  Mi.i^t»-r  nv<-.-iKini>"  ..1  tin-  Sati 
\i;l..nio    \      \r,in-:is     I'.-i-v.     wiih     ojlu-r    at    A  oakum.    Ti-.\..     sm— 

ivH-<IJn"i :  r.   1-.  l^ullix.iii.  r< -'Liii' il.  :..:..  ^,       ■■- 

I.  \  I  loll. 11  h.-i»  lifcii  .-ipiioinlfd  iuasii-r  ii~t-:-haiik-  oI.iIk- 
S-.tithwi-sii-rii      i\.iilw.-i\.      with      lu-;ul<;MarU-i".s     al  .   Ari',u-r     <  iiy. 

T.-xas.  ■^'  ■       '     ' 

<".  <\  lvi..\rf<  h.i-.  l.iiti  .ipiioiiilcl  ni.isit-r  nji-ih.uiit  ..i  tiic 
I  I  \.-is  \  Xi  w  <  hkans,  with  oliict  .it  IIot.sioUi  \  \\..  siu-i  «-<diny 
J'..  '  laK  ill.  ;.".,.. 

|.  ()  l]\<M  Ksiiv.  f. .niK-flv  ri.undh">u-i  fort-uiaii  of  ilic  <'hi- 
t.i'-;...  St  I '.ml.  Miiitu  .ipoli.,  X  '  hiiaha.  .-it  \U..on;i.  Wis.  h.as 
i'i-(-ii  .'ippoiniid  luasUr  iiu  i'li,-inii-.  \\iili  lu-adipi.-irurs  :ii  Sioux 
t  ity.    Iowa.      -         ;.    ....  -.  ..:■;■.;•;-.•-■.      ■■,    --        ■;■- 

\\ .  S,  <i\iii-:\.  i,'<m  r;d  li.ivtii.in  of  the  Soullunt  k.iilway  at 
.M(-nip!ii>.  'l\-nn..  !i:is  |>«-cii  .ippoiiili-d  ni:isu-r  im-rhani*-  «>f  the 
Miuiphis    I'uioii    .Staiiou    (  oiiip.uix,    Mt-niiihis.     l\-uii. 

J.  Il\\w\ui.  h,-is  lu-<-ii  ,-ippi.iutrd  IiK-.  .iiioti\<-  |ori-ni.in  of  the 
t  aiiadi.in    I'acilif    at    Xi.rih     Ikiid.    I'.,    t  ..    \i*"i-    •  .    II.     I  »-<ll"»k. 

rt-si'jiu-d.  •  .    • 

1\.  \.  JiiNK.s  has  hc-eti  apiiointt'd  itisiriot  iliastt-r  uu-rhatiio  of 
tlu  t  .inailiaii  racilu-  al  S;isk;il.M.ii,  Sa-k..  vice  J.  1>.  \\  :Us«»u, 
rrsititu-<i.  <    :'  ..;-■.■.■/'.■'  .-.J-' 

\\  .  .\.  KtiNK.  locoini.ii\e  c-iii;inciT  of  the  reiUral  of  <  icorKJa. 
has  liiiii  in.ide  ro.-id  toreiu.iu  of  eu^iues  of  the  t  ..lunihus  di- 
vision,  with    head<|u;irters   at    ("duiuhiis,   <  ia. 

t".  .V.  T.jTTt.K  lias  heeti  .ippoiuted  liuoniotiw  foreman  of  the 
t  .-iiia<li;m  I'aeilu-  ;il  Ked  I  )eer,  .\ll;i..  v  iee  I).  (1  Mil)oiiald.  as- 
siiilled    to   other   duties.  ■  .        v    •;,:   -  ■        . 

W  .    11.   MiiKTo.N   has  Iveeu  .iiipointed  looouiotive   t'oreinaii  of  the 

(  .inadiau    r.-uilte   at    K'osehery.    Pi.   t  ..   vice    II.    Itiiiraiu.   resijitied. 

(  \\.   .Si'.M  iniNc     ri.ail    foreiu.ui   of   enj^ines   of  the    l^isi    lowa 


livisioii    n 


f    the    t'hicano    \     Xorih    W  esteru.    has    heeii    trans- 
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ferred     to     the     West     Iowa     division,     with     headquarters    at 
Boone,  Iowa. 

Perry  Starks,  road  foreman  of  engines  of  the  West  Iowa 
division  of  the  Chicago  &  North  Western,  has  been  trans- 
ferred to  the  East  Iowa  division,  with  headquarters  at  Boone, 
Iowa. 

Robert  Wallace  has  been  appointed  general  road  foreman 
of  engines  of  the  Cincinnati,  Hamihon  &  Dayton,  with  office 
at  Cincinnati,  Ohio.  ,.•■.■:     -•;      v  •.,■;-...■     ..-.  ...... 

J.  H.  Wood  has  been  appointed  road  foreman  of  equipment 
on  the  St.  Louis  division  and  Kansas  City  Terminal  division 
of  the  Rock  Island  Lines,  vice  G.  G.  Hoffman,  resigned. 


■     -      ;  J  ;      CAR    DEPARTMENT     :  '      : 

MoxT  Amos,  bonus  inspector  of  the  Atchison,  Topeka  & 
Santa  Fe  at  Gallup,  X.  Mex.,  has  been  appointed  assistant  car 
foreman. 

J.  G.  Ar.mstro.ng,  rip  track  foreman  of  the  Southern  Rail- 
way at  Birmingham,  Ala.,  has  been  appointed  chief  car  fore- 
man,  with  headquarters  at   Memphis,  Tenn,       ..:..;; 

John  Beiber,  assistant  rip  track  foreman  of  the  Atchison, 
Topeka  &  Santa  Fe,  at  Richmond,  Cal.,  has  been  promoted  to 
coach  foreman. 

C.  J.  BuRGOYXE  has  been  appointed  general  foreman  of  pas- 
senger car  inspectors  for  the  Philadelphia  Terminal  division  of 
the   Pennsylvania   Railroad,  vice  G.   E.   Strattan,  promoted. 

E.  G.  Chexoweth,  mechanical  engineer  of  the  Erie  Railroad 
at  Meadville,  Pa.,  has  been  appointed  assistant  superintendent 
of  the  car  department  of  the  Chicago  Terminal  division  of  the 
Rock  Island  Lines,  with  office  at  the  124th  street  shops.  Blue 
Island,  111.  .  .  .^  ;.,,  ^^ 

T.  H.  GoODNow,  general  superintendent  of  the  Armour  Car 
Lines  at  Chicago,  has  been  appointed  assistant  superintendent 
of  the  car  department  of  the  Chicago  &  North  Western,  with 
office  at  Chicago,  succeeding  C.  H.  Osborn,  resigned  to  engage 
in   other  business. 

William  H.  Hanson  has  been  appointed  car  foreman  of  the 
Chicago  &  North  Western,  with  headquarters  at  Council  Bluffs, 

Iowa,     ^■:v■<'.:<'-.''  ." '■^■"•"i'-.; "•!:••  X"/.'-..,     ■'■'••.   vV."v:.  ■ 

J.  A.  LiNX,  assistant  car   foreman  of  the  Southern   Railway 

at    Spencer,    N     C,    has    been    appointed    car    foreman    of    the 

El   Paso  &   Southwestern,   with   headquarters   at   Douglas,   .\riz. 

J.  L.  McCarthy  has  been  appointed  assistant  rip  track  fore- 
man of  the  Atchison,  Topeka  &  Santa  Fe,  at  Richmond,  Cal., 
vice  John   Beibtr,  promoted.  ..-\      .*.;';,•.,'. 

"William  Queenan,  formerly  general  foreman  of  the  car 
department,  has  been  appointed  assistant  superintendent  of 
shops  in  charge  of  the  car  department  of  the  Chicago,  Burling- 
ton &  Quincy,  at  Aurora,  111.  v'  '■./•':  -'^^'■■"^'  ':-  ' 
'Fred  E.  Summers,  bonus  inspector  on  the  repair  track  of  the 
Atchison.  Topeka  &  Santa  Fe  at  Clovis,  N.  Mex.,  has  been 
appointed  car  foreman,  with  headquarters  at  Vaughn,  N.  Mex., 
vice  W.  F.  Tudor,  deceased.  '■■■'-•■/'■:    •  • ;;   ;^  ■.;•'•' 


</^^^;:    ;  SHOP     AND     ENGINE     HOUSE 

ToHN  D.  Barthei.l  has  been  appointed  general  foreman  of  the 
Illinois  Central  at  Mounds,  111.,  vice  J.  W.  Branton,  promoted. 

J.  Bathie,  boilermaker  foreman  of  the  Canadian  Pacific  at 
Cranbrook,  B.  C,  has  resigned, 

JuE  BiESER,  boilermaker  of  the  St.  Louis  Southwestern  of 
Texas,  has  been  appointed  boiler  shop  foreman  at  Tyler,  Tex., 
vice   C.   C.    Shepherd,   resigned. 


J.  L.  Braley  has  been  appointed  erecting  foreman  of  the 
Cedar  Rapids,  la.,  shops  of  the  Rock  Island  Lines,  vice  W.  T. 
-Abbington,  promoted. 

F.  L.  Coles  has  been  appointed  foreman  of  the  locomotive 
department  of  the  Rock  Island  Lines  at  Herington,  Kans.,  vice 
H.   I*".   Klinklaus,  resigned. 

Patrick  I.  Costillo  has  been  appointed  night  round  house 
foreman  of  the  Atchison,  Topeka  &  Santa  Fe,  with  headquarters 
at  La  Junta,  Colo.  ..  .  .^       .-, 

P..  L.  D.wiES,  formerly  assistant  foreman  of  the  Chesapeake  & 
Ohio,  at  Russell.  Ky..  has  been  appointed  general  foreman,  with 
headquarters  at  Hammond,  Ind. 

William  Linn  Davis,  night  roundhouse  foreman  of  the 
Atchison,  Topeka  &  Santa  Fe,  at  Eighteenth  street,  Chicago, 
has   been   made   roundhouse   foreman   at   Chanute,   Kans. 

Henry  Dirt.sche,  roundhouse  foreman  of  the  Erie,  at  Ma- 
rion, Ohio,  has  been  appointed  general  foreman,  with  head- 
quarters at  Kent,  Ohio,  :  r    ■■.• 

J.  C.  GouLDSBARRY,  gang  foreman  of  the  Pittsburgh  &  Lake 
Erie  at  McKees  Rocks,  Pa.,  was  recently  appointed  foreman 
at  Beaver  Falls,  Pa. 

W.  E.  Gray  has  been  appointed  boiler  shop  foreman  of  the 
International  &  Great  Northern  at  Palestine,  Tex. 

H.  L.  Hahn,  formerly  assistant  foreman  in  the  boiler  de- 
partment of  the  Atchison,  Topeka  &  Santa  Fe  at  Albuquerque, 
X.  Mex.,  and  later  general  boiler  inspector  of  the  Oregon 
Short  Line,  with  headquarters  at  Salt  Lake  City,  has  been  ap- 
pointed  foreman   of  the  boiler  department   at  Albuquerque.       '■■■. 

L.  A.  Harding,  general  foreman  of  the  Chicago  &  North  West- 
ern at  Eagle  Grove,  la.,  has  been  promoted  to  night  engine  house 
foreman  at  Boone,  Iowa. 

F.  C.  Hasbrouch,  formerly  assistant  roundhouse  foreman 
of  the  Chicago  &  Eastern  Illinois  at  Danville,  111.,  has  been  pro- 
moted to  the  position  of  general  foreman,  with  headquarters 
at  Terre  Haute,  Ind. 

William  H.  Hawker,  locomotive  engineer  on  the  Chicago, 
St.  Paul,  Minneapolis  &  Omaha,  has  been  appointed  roundhouse 
foreman,  with  headquarters  at  Altoona,  Wis. 

William  H.  James,  machinist  on  the  Chicago  &  North 
Western,  has  been  appointed  roundhouse  foreman  at  Council 
Bluffs.  Iowa. 

Mark  Jefferson,  gang  foreman  at  the  Sayre,  Pa.,  shop  of 
the  Lehigh  Valley,  has  been  appointed  general  foreman  of  the 
shops  at  Buffalo,  X.  Y. 

J.  M.  Kilfoyle,  roundhouse  foreman  of  the  St.  Louis  South- 
western of  Te.xas,  has  been  appointed  general  foreman  at 
Tyler,  Tex. 

W.  C.  Lelani),  roundhouse  foreman  of  the  Southern  Rail- 
way at  Greenville.  S.  C,  has  been  appointed  roundhouse  fore- 
man of  the  El  Paso  &  Southwestern  at  Douglas,  Ariz. 

George  F.  Linck,  machinist  of  the  .\tchison,  Topeka  &  Santa 
Fe,  has  been  appointed  machine  foreman  at  La  Junta,  Colo. 

W'.  H.  McAmis,  roundhouse  foreman  of  the  Central  of 
Georgia,  has  been  appointed  general  foreman  at  Columbus,  Ga. 

W.  H.  McDoN.\LD,  machinist  on  the  Atchison,  Topeka  & 
Santa  Fe  at  Clovis,  X'^.  Mex.,  has  been  appointed  general  fore- 
man of  the  Florida  East  Coast  at  St.  .Augustine,  Fla. 

T.  E.  Merritt  has  been  appointed  general  foreman  of  the 
El   Paso  &   Southwestern   at   Douglas,   Ariz. 

E.  O.  Miller,  foreman  boilermaker  of  the  Southern  Railway 
at  Sheffield,  Ala.,  has  been  appointed  general  foreman,  with 
headquarters  at  Memphis,  Tenn, 
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H.  E.  Morrow  lias  resigned  as  foreman  on  the  International 
i  Great  Northern  at  Palestine,  Tex.,  to  engage  in  other  business. 

J.  Mullen  has  been  appointed  assistant  engine  house  foreman 
,if  the  Canadian  Pacific  at  Cranbrook,  B.  C.     ■:r'^  --.^  :■.;]..  ^_:::;. 

H.  O.  Palmer  has  Ijeen  appointed  foreman  of  the  El  Paso 
\-   Southwestern   at  Hachita,   Xew   Mexico. 

A.  A.  PoTiET,  boilermaker  of  the  Texarkana  &  Ft.  Smith,  has 
:".  been  appointed  foreman,  with  headquarters  at  Port  Arthur,  Tex. 

J.\MES  Powers,  machinist  of  the  Lehigh  Valley,  has  been  ap- 
;     pointed  gang  foreman  in  the  Sayre,  Pa.,  shop.^;  .•;,.;.■.;        ;>.■ 

C.  L.  RiTSM.\N  has  been  appointed  machine  shop  foreman  of 
the  Wheeling  &  Lake  Erie,  with  headquarters  at  East  Toledo, 
Ohio. 

,".  Charles  R.  Shelltnger,  engineer  of  the  Chicago  &  Xorth 
Western  has  been  appointed  night  roundhouse  foreman,  with 
headquarters  at  Council  Bluffs,  Iowa.  y^,-::-.:.,-:-:^-^,-.:-,.:,.  ^y. 

Wever  D.   Smith,  who  recently  completed  his  apprenticeship, 
.    has  been  appointed  machine   foreman   of  the  Atchison,   Topeka 
&  Santa  Fe  at  Argentine,  Kan. 

E.\rnest  V.  Smith,  boilermaker  of  the  Seaboard  Air  Line, 
has  been  appointed  foreman  boilermaker  at  Jacksonville,  Fla. 

W.  J.  Spaulding  has  been  appointed  foreman  of  the  El  Paso 
&    Southwestern    at    Bisbee,    Ariz.  r-      •.•  !^    !•...:...     . 

L.    A.     Stoll,    formerly    general   foreman   of  the   locomotive 
■     department,    has     been    appointed     assistant    superintendent    of 
: .  shops   in   charge  of  the  locomotive   department  of  the  Chicago, 
Burlington  &  Quincy,  Aurora,  III.  -■■:^\/::■'^^y^:■:^■..iy■' ■■■■..,':  ■/:-,y: ':■■■■■■. 

Ben  Franklin  Tune,  machinist  of  the  Nashville.  Chatta- 
'  nooga  &  St.  Louis,  has  been  appointed  gang  boss  at  Xashville, 
•■    Tenn.,  to  succeed  A.  H.  Corbett,  resigned  to  go  into  business. 

;•       J.  S.  Tyler,  shop  foreman  on  the  Chicago  &  North  Western  at 
'\  Casper,  Wyo.,  has  resigned  to  go  into  business.      ■//,.■;';■      X: 

A.    Watt,   locomotive   foreman   of   the   Grand   Trunk    Pacific, 
;   has  been  appointed  general  foreman  at   Prince  Rupert,  B.   C. 


New  Shops 


PURCHASING    AND    STOREKEEPING     ';:;;• 

■';        G.  W.   Alexander,   storekeeper  of  the  Central  of  Georgia  at 
•  Cedartown,    Ga..    has    been    transferred    to    Savannah,    Ga. 

i  '        M.   J.    Power   has   been   appointed   general   storekeeper   of  the 

>      Canadian    Pacific  lines  east  of  Fort  William,   Ont.,  with  office 

at  Montreal,  Que.,  succeeding  J.  H.  Callaghan,  deceased.     ,.■• ,  r. 

B.   H.   Rotureau.   storekeeper  of  the  Central  of  Georgia,  at 
Savannah,    Ga.,    has   been    transferred    to    Macon,   Ga. 

Elliott     S.     Wortham,    assistant    to   the   vice-president   and 

purchasing  agent  of  the  Chicago  &  Alton  at  Chicago,  has  been 

■      appointed    manager    of    purchases    and    supplies,    with    office    at 

Chicago,  and  the  office  of  purchasing  agent  has  been  abolished. 


■y  .;;  1  ■;      OBITUARY     :V:^y:';-;::-'  ,*  -^J o .: '.;:'.:)V}. 

William  A.  Derby,  acting  engineer  of  tests  of  the  Chicago, 
Burlington  &  Quincy,  with  office  at  Aurora,  111.,  died  at  the 
city  hospital  at  Aurora  on  June  30.  Mr.  Derby  was  born  Octo- 
ber 22,  1872,  at  Burlington  Iowa.  He  attended  the  grammar 
school,  high  school  and  Elliott's  Business  College  at  Burlington, 
attended  Iowa  College  at  Grinnell,  Iowa,  for  three  years,  and 
spent  four  years  at  the  Armour  Institute  of  Technologj-  at  Chi- 
cago. He  entered  the  service  of  the  Burlington  in  July,  1898, 
in  the  laboratory  at  Aurora.  In  1903  he  was  made  assistant  en- 
gineer of  tests,  and  on  February  4,  1910,  was  promoted  to  act- 
ing engineer  of  tests. 


Arizona  EASTERN.^^Bids  will  soon  be  called  for  on  a  20-sta!l  i'  ■■^■■. 
engine  house  and   repair  shops  at   Phoenix.   Ariz.  '  ,; 

Atchison,  Topeka  &  Santa  Fe. — A  contract  has  been  awarded    .  =, 
for  the  building  of  an  engine  house  at  Marceline,  Mo.  -"  ^  ■    ■'    ;;-' 

B.xltimore  &  Ohio. — The  final  plans  for  the  improvements  at    ;.'    ' 
Garrett,  Ind.,  include  a  new  engine  house  of  18  stalls,  which  is  ,''•.'  - 
to  be  100  ft.  in  depth,  and  an  oil  house  34  ft.  x  50  ft.     Both  build-  >t.;  • 
ings  will  be  constructed  of  brick  with  composition  roofs.     The  -;. 
company  has  also  let  a  contract  for  a  cinder  pit  150  ft.  long,     -    ,. 
wide  enough  to  admit  engines  on  two  parallel  tracks.     In  addi-^  '   ■^;: 
tion   there   will   be   a   gravity   coaling   station   having   a   storage.        ' 
capacity  of  8.000  tons,  from  which  engines  can  take  coal  on  two        ^.. 
tracks.     A  sand  house  will  be  constructed  having  a  capacity-  of         : 
500  tons,  and  there  will  also  be  two  concrete  inspection  pits  300 
ft.  long.    The  improvements,  in  eluding  track  changes,  will  cost      . ;, 
in  the  neighborhood  of  $200,000.  :>>,' ■;*•.>.        "r -. 

Bingham   &   G.xrfield. — A   five-stall   engine   house,   car   repair-   '=  - 
shop  and  coaling  station  are  being  built  at  Magna,  L'tah.     ,1  . 

Canadian  Pacific. — Plans  are  being  prepared  for  a  lO-stall 
engine  house  at  Grand  Forks,  B.  C. 

Chicago  &  Alton. — Plans  at"e  being  made  to  erect  new  shop*  ■"''"•  - 
at  Bloomington,  111.,  at  an  estimated  cost  of  $35,000.  ■  '=  ' 

Chic.\go,   Milwaukee   &    St.    Paul. — The   construction    of   a"-;:. 
26-stalI  engine  house  has  been  begun  at  Perry,  Iowa.        .'.,;■.'•;-.:' 

Cleveland,  Cincinn.\ti,  Chic.\co  &  St.  Louis.— A  new  engine 
house  will  be  built  at  Cairo,  111.,  at  a  cost  of  $20,000.  A  contract 
has  also  been  placed  for  a  new  machine  shop  at  Springfield,  Ohio. 

•  Grand  Trunk. — A  25-stall   engine  house,  with  provision   for 
an  addition  of  10  extra  stalls,  and  repair  shops  will  be  built  at',.:':. 
Prescott,  Ont.    The  total  cost  of  the  improvements  will  be  about 
$150,000. 

Michigan  Centr.\l. — A  contract  has  been  placed  with  George" 
B.  Swift  &  Company,  Chicago,  for  a  new  engine  house  at  Bay 
City.  Mich.,  to  cost  $200,000.     The  construction  of  the  car  shops 
is  also  about  ready  to  be  started.     ..  ;    ,  ,. 

New  York,  New  Haven  &  Hartford. — A  contract  has  been 
awarded  for  the  construction  of  a  new  brick  locomoiive  shop  at 
Readville,  Mass.     i-^f' '..■;-.;/    ■'■v.'/i  ;'-;;?•-■.  .'y.yi--:'.'    i'':":  ■■'  ■■.':■'-     ;..';'.■ 

Southern  Pacific. — This  road  is  preparing  to  begin  work  on;;i;.  i 
an  enlargement  of  its  shops  at  Houston,  Tex.,  to  cost  approxi-   ^     - 
mately  $400,000.     The  new  buildings  will  include  a   boiler  and 
blacksmith  shop,  120  ft.  x  310  ft. ;  a  lumber  shed.  70  ft.  x  240  ft. ; 
machine  and  erecting  shop,  130  ft.  x  310  ft. ;  a  new  power  house,      ,.. 
an  oil  house  and  a  sand  house.  ..  ...  .,       \ 

Wabash. — The  receivers  of  this  road  have  been  authorized  to 
issue  certificates  to  the  amount  of  $500,000  for  new  locomotive 
shops  at  Decatur,  111.,  which  will  eventually  cost  $750,000.  These 
will  be  the  main  shops  of  the  system.  A  new  engine  terminal 
will  also  be  built  at  Delray,  Mich. 


Locomotives  and  Cars  in  the  L'nited  States. — The  Inter- 
state Commerce  Commission  has  issued  statistics  for  the  fiscal 
year  ended  June  30,  1911,  which  show  that  61,327  locomotives 
were  in  service  at  that  time,  an  increase  of  2.380  over  the  pre- 
vious year.  Of  the  total  number  14.301  were  classified  as  passen- , 
ger;  36,405  as  freight;  9,324  as  switching,  and  1,297  were  un- 
classified. The  total  number  of  cars  of  ail  classes  was  2,359,335, 
or  69,004  more  than  the  previous  year.  This  equipment  was 
divided  as  follows:  49,818  passenger  cars;  2.195.511  freight  cars, 
and  114,006  special  company  cars. 
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Supply  Trade  Notes 

The  Holcomb  Steel  Company,  Syracuse,  X.  Y.,  has  opened  a 
sales  office  at  95  Liberty  street,  Xew  York. 

The  Moore  Patent  Car  Company,  St.  Paul,  Minn.,  has  moved 
its  main  office  to  tlie  Germania  Life  building.         •    I  .;     ■       * 

The  Xew  Castle  Steel  &  Iron  Company,  New  Castle,  Del.,  has 
been  incorporated  and  will  manufacture  cars.  .  • 

Heine  Safety  Boiler  Company,  St.  Louis.  Mo.,  has  moved 
their   Boston   office  to   10  Post   Office   Square. 

The  Grij)  Xut  Company,  Chicago,  is  enlarging  its  plant  at 
South  Whiteiy,  Ind.,  and  is  installing  ten  ne\^  6-spindle  nut  tap- 
ping machines.  •.,    ■  v  y-'; .;.  ')'.>:.'::  v..    ';  ",•  .;-5:-   '    •  .■:■     ■, 

The  Westinghouse  Air  Brake  Company  has  removed  its  Chi- 
cago office  from  room  1545  Railway  Exchange  building  to  room 
"^ll  in  the  same  building. 

The  Ralston  Steel  Car  Company,  Columbus,  Ohio,  has  almost 
completed  the  rebuilding  of  its  plant.  The  improvements  will 
increase  the  capacity  to  40  cars  a  day.  :.     . 

The  Chicago  office  of  the  Jeffrey  Manufacturing  Company, 
Cleveland,  Ohio,  has  been  moved  to  the  McCormick  building. 
S.  S.  Shine  is  the  district  manager,  and  will  have  charge  of 
the  Chicago  office.  ■   '}'•     :'  ■  •'•'■  v '   '    ''  ' . '         '      .        '        ■■  '.' 

The  Hess-Bright  Manufacturing  Company  announces  the  re- 
moval of  its  office  from  the  corner  of  Twenty-lirst  street  and 
I'airmount  avenue.  Philadelphia,  Pa.,  to  the  corner  of  Front 
street  and   Erie  avenue.    ;">-  /'^ ■:'.;!':•    V.'  '        -i         '   .:  /    ' 

Darwin  R.  James.  Jr..  has  been  made  president  of  the  Pyrene 
Manufacturing  Company,  Xew  York,  succeeding  P.  L.  Wil- 
bur, resigned.  Edward  A.  Clapp  has  been  made  secretary  of  the 
company,  succeeding  Otto  Kelsey,  resigned. 

*  The  Westinghouse  Machine  Company,  Pittsburgh,  Pa.,  has 
sent  out  a  circular  explaining  the  use  to  which  the  funds,  re- 
ceived through  the  recent  sale  of  the  stock  of  the  Electric  Pr(>p- 
erties  Company,  Xew  Y'ork,  have  been  put. 

H.  F.  Wardell  has  resigned  as  assistant  manager  of  the 
Centra!  Locomotive  &  Car  Works,  Chicago,  to  engage  in  the 
railway  equipment  business  on  his  own  account,  and  has  opened 
an   office  at  302  Railway  Exchange  building,   Chicago. 

E.  L.  r.urdick,  assistant  engineer  of  tests  of  the  Atchison,  To- 
peka  &  Santa  Ee,  with  headquarters  in  Topeka,  Kan.,  has  been 
appointed  mechanical  engineer  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.,  with  office  in 
that  city. 

Frank  J.  Mulcahy,  vice-president  and  general  manager  of 
the  Crane  Valve  Company,  Bridgeport,  Conn.,  died  on 
August  19  of  complications  following  an  operation  for  ap- 
pendicits  on  August  10.  Mr.  Mulcahy  was  born  in  Cleveland, 
Ohio,  in  1853. 

B.  X.  Osbun  has  resigned  his  position  as  president  of  the 
Boss  Xut  Company,  Chicago,  to  become  president  and  treas- 
urer of  the  .\uto  Refrigeration  Company  of  the  same  city.  J.  T. 
Benedict,  vice-president  of  the  Boss  Xut  Company,  has  been  made 
president,  succeeding  Mr.  Osbun.  ?   •- 

F.  L.  Irwin,  chief  engineer  of  the  Ralston  Steel  Car  Com- 
pany. Columbus.  Ohio,  with  office  in  that  city,  was  killed  on 
August  13  by  a  train  while  he  was  returning  in  an  automobile 
from  the  company's  plant.  Mr.  Irwin  was  37  years  old  and  had 
been  with  the  Ralston  company  since  its  organization. 

The  Newcastle  Steel  &  Iron  Company.  Newcastle,  Pa.,  has 
"been  incorporated  in  Pennsylvania,  to  make  steel  cars.  A  plant 
is  to  be  built  at  Newcastle.   The  incorporators  are  Edwin  N.  Ohl. 


Andrew  B.  Berger,  W.  H.  Schroder  and  E.  H.  Brainard,  all  of 
Pittsburgh,  Pa.  Edwin  Ohl  may  take  an  active  part  in  the  man- 
agement of  the  company.  ^    .*i 

K.  F.  Nystrom  has  been  appointed  mechanical  engineer  of  the 
.'\cme  Supply  Company.  Chicago,  with  office  in  that  city.  Mr. 
Nystrom  was  formerly  connected  with  the  Southern  Pacific  as 
designing  engineer  for  its  electric  motor  cars,  and  later  was 
assistant  mechanical  engineer  at  the  St.  Charles,  III,  plant  of  the 
American  Car  &  Foundry  Company. 

The  Titanium  Alloy  Manufacturing  Company,  Pittsburgh. 
Pa.,  during  1911,  shipped  3  835  818  lbs.  of  titanium  alloy.  This 
is  used  in  amounts  up  to  0.6  per  cent,  in  the  treatment  of  steel. 
Taking  0.4  per  cent,  as  the  avernge  percentage  of  titanium  alloy 
used  in  the  treatment  of  steel,  the  amount  shipped  during  1911 
would  be   sufficient  to   treat  428,216  gross  tons  of  steel. 

On  August  1  Robert  W.  Hunt  &  Company.  Chicago,  as- 
sumed the  inspection  of  locomotives  and  passenger  equip- 
ment for  the  Illinois  Central.  In  addition  to  the  superintendence 
of  construction  at  the  various  locomotive  and  car  plants,  the 
service  will  include  the  inspection,  at  point  of  manufacture,  of 
various  specialties  entering  into  the  construction  of  locomotives. 

The  Grift:n  Car  Wheel  Company,  Chicago,  will  enlarge  its 
l)lant  at  Boston.  Mass..  by  building  an  addition  to  the  foundry, 
a  new  machine  shop  and  auxiliary  buildings.  It  is  estimated 
that  these  additions  will  increase  the  present  capacity  by  more 
than  200  wheels  a  day.  The  company  will  also  enlarge  its  iilant 
at  St.  Paul,  Minn.,  increasing  its  capacity  by  more  than  150 
wheels  a  day.  '  ,!'   \-^V:'^i.«' ;^''  ;  ^  •  ■^■.; ''^   ■';-•     ^  :;":  ■ 

Frederick  B.  Buss,  until  recently  representative  of  the  Xa- 
tional  Lock  Washer  Company,  Xewark,  X.  J.,  with  office  in 
Chicago,  died  in  Chicago  on  .August  13.  Mr.  Buss  had  been 
engaged  in  the  railway  supply  business  in  Chicago  from  1871  until 
a  few  months  ago,  when  failing  health  forced  him  to  relinquish 
active  work,  though  he  retained  his  connection  with  the  company 
in  an  advisory  capacity. 

J.  M.  Odenheimer,  for  the  past  four  years  manager  of  the 
Xew  York  office  of  the  Pennsylvania  Flexible  Metallic  Tubing 
Company,  Philadelphia,  Pa.,  has  been  appointed  sales  manager 
for  the  B.  E.  Tilden  Company,  of  Chicago,  makers  of  the  Tilden 
wrecking  frogs.  Mr.  Odenheimer  will  continue  to  handle  the 
railway  business  of  the  Pennsylvania  Flexible  MetaUic  Tubing 
Company.  His  headquarters  are  in  the  Whitehall  Bldg.,  17 
Battery    Place,    Xew    York   City. 

The  General  Electric  Company,  Schenectady,  N.  Y.,  has  de- 
clared a  30  per  cent,  stock  dividend  in  addition  to  the  regular 
quarterly  dividend  of  2  per  cent.  A  special  meeting  of  the  stock- 
holders was  held  August  29  to  vote  on  the  question  of  in- 
creasing the  capital  stock  from  $80,000,000  to  $105,000,000.  After 
this  increase,  a  dividend  of  $30  per  share,  payable  in  stock  of  the 
company  at  par.  will  be  paid  out  of  the  surplus  earnings  to  stock- 
holders of  record.   December  31,   1912. 

The  Vulcan  Engineering  Sales  Company,  Chicago,  has  taken 
the  selling  agency  for  the  line  of  structural  and  plate  working 
machinery,  punches,  shears,  rolls,  bulldozers,  etc.,  made  by  the 
Rock  Rixer  Machine  Company.  Janesville,  Wis.  This  is  in  ad- 
dition to  the  lines  now  controlled  by  the  Vulcan  company,  which 
include  molding  machines  and  foundry  equipment  made  by  the 
Hanna  Molding  Machine  Company,  and  metal  sawing  machinery 
and  shop  equipment  made  by  the  Q.  M.  S.  Company. 

The  Case  Crane  &  Engineering  Company.  Columbus,  Ohio,  has 
been  formed,  and  has  taken  over  the  plant  and  business  of  the 
Case  Crane  Company.  The  new  company  will  be  under  entirely 
different  management  than  the  old,  and  will  have  the  personal 
.supervision  of  Paul  T.  Xorton,  of  the  Jeffrey  Manufacturing 
Company,  who  has  been  appointed  president  and  general  man- 
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ager.  Among  the  directors  and  stockholders  are :  S.  P.  Bush, 
])resident  of  the  Buckeye  Steel  Castings  Company ;  J.  F.  Stone, 
president  of  the  Seagrave  Company;  J.  A.  Jeffrey,  president  of 
the  Jeffrey  Manufacturing  Company;  Col.  James  Kilbourne, 
l)resident  of  the  Kilbourne  &  Jacobs  Manufacturing  Company; 
O.  A.  Miller,  president  of  the  Ohio  Paper  Company ;  and  J.  H. 
I'rantz,  vice-president  of  the  Columbus   Iron  &   Steel  Company. 

•  Charles  C.   Higgins  has  opened  a   Chicago  office  in  the  Rail- 

V^'ay  Exchange  building  for  Suffern  &  Son  of  New  York.     It  is 

planneti    to    handle    work    along    production   engineering   lines, 

-■-,:.,'{■■:  especially    for    the    rail- 

ways.  Mr.  Higgins  was 
born  in  Aurora,  111.,  in 
1876.  He  attended  the 
public  schools  and  high 
schools  in  Aurora,  and 
in  18S0  was  graduated 
as  a  mechanical  engi- 
neer iro\n  the  Uni- 
versity of  Minnesota. 
He  served  as  a  special 
apprentice  on  the  Chi- 
cago, Burlington  & 
Quincy,  after  which  he 
was  assistant  to  the  en- 
gineer of  tests,  traveling 
fireman,  roundhouse  fore-  :; 
man,  and  general  fore- 
man at  different  points 
in  Nebraska.  In  1907  he 
went  with  the  American 
Brake  Shoe  &  Foundry 
Company  as  a  traveling 
salesman,  and  in  1910  he  entered  the  service  of  the  motive 
power  department  on  the  Atchison,  Topeka  &  Santa  Fe,  and 
was  associated  with  H.  W.  Jacobs,  assistant  superintendent  of 
motive  power,  from  which  position  he  resigned  July  1  to  enter 
the  service  of   .Suffern  &  Son.  '    :    X;.?  '■ 

-•^  C.  H.  Osborn  has  resigned  as  assistant  superintendent  of  the 
car  department  of  the  Chicago  &  North  Western  to  become 
vice-president     of     the     Mid-Western     Car     Supply     Company, 

Chicago.  Mr.  Os- 
born was  born  at 
Wcstheld.  Mass.,  March 
31.  1875,  and  was  gradu- 
ated from  the  Sheffield 
Scientific  School,  Yale 
University,  in  the  class 
of  1895.  He  entered  the 
employ  of  the  Chicago  & 
North  Western  in  the 
same  year,  and  after 
serving  as  a  special  ap- 
prentice in  the  mechan- 
ical department  filled 
successively  the  positions 
of  engine  house  foreman, 
division  foreman,  master 
mechanic,  and  for  the 
past  four  years,  assistant 
superintendent  of  the  car 
department.  In  going 
with  the  Mid-Western 
,,j.  '    .  ^        Car      Supply      Company 

Mr.  Osborn  will  have  charge  of  the  mechanical  department  and 
will  devote  special  attention  to  the  development  and  sale  of 
the  one-piece  combination  body  and  truck  bolster,  which  was 
exhibited  at  the  M.  C.  B.  and  M.  M.  conventions  at  Atlantic 
Citv  in   hme.  ...      .    c  -  ;.  .,: 


C.    H.    Osborn. 


The  B.  F.  Goodrich  Company.  Akron,  Ohio,  has  purchased 
the  properties  and  business  of  the  Diamond  Rubber  Company, 
New  York,  and  hereafter  the  two  organizations  will  be  operated 
as  one.  The  officials  of  the  enlarged  company  will  be  as  follows : 
B.  G.  Work  will  continue  as  president;  H.  E.  Raymond  will 
continue  as  second  vice-president  and  sales  manager;  C.  H. 
Raymond  will  continue  as  secretary ;  W.  A.  Means  will  con- 
tinue as  treasurer ;  F.  A.  Hardy,  formerly  president  of  the  Dia- 
mond company,  has  been  made  chairman  of  the  board  of  di- 
rectors; F".  H.  Mason,  formerly  vice-president  of  the  Goodrich 
company,  has  been  made  vice-chairman  of  the  board  of  direct- 
ors; A.  H.  Marks,  formerly  vice-president  and  general  manager 
oi  the  Diamond  company,  has  been  made  first  vice-president  and 
general  manager ;  E.  C.  Shaw,  formerly  manager  of  works  of 
the  Goodrich  company,  has  l)een  made  second  vice-president 
and  works  manager;  W.  B.  Miller,  formerly  secretary  of  the 
Diamond  company,  has  been  made  second  vice-president  and 
assistant  sales  manager;  G.  E.  Norwood,  formerly  assistant 
treasurer  of  the  Diamond  company,  has  been  made  assistant 
treasurer.  The  Diamond  Rubber  Company  will  now  operate  as 
the  Diamond  Sales  Division  of  the  B.  F.  Goodrich  Company. 

Henry  W  .  Jacobs,  who  recently  resigned  as  assistant  super- 
intendent of  motive  power  of  the  Santa  Fe.  has  been  made 
president  of  the  Oxvveld  Railroad  Service  Company.  Chicago. 
V- :■•"'.  i;  ''■  .-^  .  :   i^    :r.  C'r  -1-    This    company    was    or- 

ganized to  introduce  the 
use  of  oxy-acetylene 
welding  on  railways. 
G.  H.  Pearsall  and  C.  B. 
Moore,  who  were  re- 
cently made  vice-presi- 
dents of  the  Jacobs- 
Shupert  U.  S.  Firebox 
Company,  New  York, 
as  noted  in  the  August 
issue  of  the  American 
Engineer,  have  also  Ijeen 
made  vice-president  and 
vice-president  and  treas- 
urer, respectively.  of 
the  Oxweld  company. 
Mr.  Jacobs  was  bom 
in  Atchison.  Kan.,  Sep- 
tember 28,  1874.  At  the 
age  of  13  he  began  his 
apprenticeship  as  ma- 
c  h  i  n  i  s  t  molder  and 
structural  iron  worker  in  the  Seaton  Foundry  &  Machine  Com- 
pany. .\tchison.  After  serving  five  years  with  that  company, 
he  went  to  the  United  States  gun  shop.  Washington,  D.  C, 
as  machinist.  He  familiarized  himself  with  the  design,  con- 
struction and  performance  of  marine  engines,  as  for  several 
years  he  was  engaged  in  testing  marine  machinery  on  ves- 
sels. He  then  went  to  the  Sprague  Electric  Company,  New 
^  ork.  and  later  to  the  Crocker-Wheeler  Company.  Ampere, 
N.  J.  He  was  also  in  the  employ  of  R.  Hoe  &  Company,  makers 
of  printing  presses  and  newspaper  machinery,  as  tool  designer. 
In  1899  he  was  made  superintendent  of  the  Vulcan  Engineer- 
ing Company.  New  ^'ork.  engaged  in  general  repair  work  and 
building  stationary  and  marine  machinery.  Afterwards  he  en- 
tered railway  service  as  tool  foreman  of  the  Chicago.  Burlington 
&  Quincy.  He  held  this  position  at  various  shops  of  that  road 
until  1903.  when  he  was  made  shop  demonstrator  of  the  Omaha. 
Neb.,  shops  of  the  Union  Pacific.  Later  he  was  given  super- 
vision of  shop  practices  and  methods  in  all  the  repair  shops  of 
that  company.  In  1904  he  was  made  engineer  of  shop  methods 
for  the  Atchison.  Topeka  &  Santa  Fe,  and  in  December.  1906. 
assistant  superintendent  of  motive  power,  with  jurisdiction  over 
the  entire  system,  which  position  he  held  imtil  July  1.  1912. 


Henry   W.  Jacobs. 
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Supply  Trade  Notes 

'Ilk-    I  l"li-"nili   Su(.l    t'"tnp;in\ .    S\r;u-u-i'.    .\ .    ^  ..   ll;l^   iiih'IKmI   a 
■  MiK-  "tVu-t-  at   "'5   I.i1>in\    >ti-iit.    \\u    ^.•^k^ 

I  Ik-  M'"'t\  raiciit  I'ar  r..iii]Mn>.  St.  I'aul.  Miiiii..  lia~  iiiMvid 
it>  iiiaiti   ■'Ifu'r  t"  the  (ifi'maiiia    i.iu-  liiiiMiim 

Till'  .\\\\  ('a>iU-  Sti'il  \  Ir'Hi  riiiiiitaiiv .  \i\\  l'a~lK.  I'll..  lia- 
hfvti    itii'' irp'-ratt'l   and.  will   ni.inn  I'ai'inrr   car-. 

lIciiTi-  Sa,ut\  I'-oilir  •  ''iniiaiiy.  St.  I.''m'-.  M>>..  lia-  iimvcI 
tliiir    i '..-!.. II    "iilcv   t"    1"    l'"-t    <  >riicr    Si;iiari 

'I  !tc  'iTH'  \uf  t'.iini>aii>  t.  liii"i,iL:i  >.  i-  I'lilaruiii'-;  ii^  plant  at 
S"iitl»  Wiiitilv.  Iiti]..  UU'I  i-.  iii'^talliiii;  liii  niw  ()--|imii1U'  init  ta;i^ 
pinii'  inav-!)iu<-- .  .  ■;,       )[■  ;  \.      ;•  '         '-    -, 

The-  \\  f'^'.'j)L:ti' 'UM-  \ir  r.rako  t  .ariianv  !ia»  r(ni"\cil  it-  i  lii- 
.i'ai;..  .hVici;':  irvn;  i'""iii  1.^45  kailway  |''.\riianur  lnnMiiiL;  t'^  Vi'i'in 
>-i7  in  ,.t!u-. -anil-,  i'tiiiiliiv^. 

I  ;vc,  Kal-i' •tl  StcdCar  ('iiiniian\.  ( '..Innilm-.  nlii,.,  ha-  alni..-i 
iirini'U-tiV;'   iliv    rcJihilfliiiy    I't    ii-.s    plant.       I  lu     iniprova  imtit-    will 

'itlcri-a-r  li-.c  .oapaoil\ 't'l  4(1  .'ar-  a  ilay.  ,       ,   ,  ■       ■     ■ 

T.hc  v-liirau"  •^niviS  . .t'  tlir  Jvi'triy  M:.niii'a>-ltirini;  «"inpaii>. 
l'!o\  i:'an'l  .  '  'hi;;.'..  ,fia-'  K'nv  ni-'M't  t"  llu-  .M.ct  ..rnti>-|<  laiililin'.;. 
S.  S..  Sliiii.c  i..-  j'lf  ilistru't  matiayiT.  ainl  uti.l  ua\i  I'liarj^c-  "t 
:1k'  V  liic.ii:..   ."■i'i'Ivl:,  ,.  _',..'  ■.     \   y  \    y  ■,•• 

T' I-  I  Ii'<--.'!'.i'iylit  ■  ^hiiUll'ai'tiirint;.  ('■•inpan_\  aini.iUiua-  \\w  la- 
ni.'\a!  •■{..iiv  .iiTivc.  froii'i  fttt-  C'^rni-r  ■■!"  Twenty  r-t  -iia-ci  aiiil 
i'aii-ni-aiii.l  :.Avinu-.  I'iiiiaiklpliiit.  I'a..  \"  tla-  .■■rui-r  ..f  Ir.'iit 
^^r^.'^••t   .liVt!    i.^n<'   axOiniv.;  '  .' 

■  .1 'ar\: -tj  K.  janu-.-*.,  Jr..  lia-  lucn  ntaiK-  |:ri-'ilviit  "i  ilk  r_\rtni- 
.\lani!i'acturiiai  ( 'onxi.>aiiy.  \f\v  >.'rk.  -.iiiaa-i  .liii'.^  I'.  1.  W  i'- 
Iiiir.  ri-.-iij^TVin''.  .  i-alward  .\  i  lapp  ha.-  Ikui  inailt  -ii-ritar\  .•!  the 
(•"iiipaiiy.  Siua'i v'fliiiu'  'Mtn   l\i.!-t.>.  ri'^iunc]. 

.  'llu-  \Vt.->tiiiyli!'itsv  Maoliiiu-  (..m)ian\.  I'ilt-huruh,  I'.i..  lia- 
M-iJt  <'nt  a  otrciilar  «.'5;p!ain»n^'  ilk-  ii-<  t..  wliuh  ilk-  I'timi-  ri-- 
Vi^ivo-l  Uli-''itsiii  *.1k'  rcci'U?  salv  I't  the  M-'ck  "i"  ilk  l-intri.-  \'\-'\^- 
i-rtft  ^  <:'■ 'niiL-iny.  'Xa-w   \ "rk.  have  hv''n   put. 

II.  I-'. ,  \\  ar«k-ll  h'a^  --oiyik-d  a>  a--<istam  iiiaiia:^i  r  .f  ilk- 
('I'lnra!  l..a-->ni"lho\V:  tar  W'.rk-.  (liii-ac".  \<<  t-tk;am-  in  iln- 
raii-'way  ri-|tiii>i1k-in  I'lL-^im-ss  ■ 'ii  hi-  "W  n  a^T.aini.  and  iia-  "inikil 
an   .illuf   ar   .V>_'    Isailuay    |-"\i-han'-;t-   hnilihn-.^.   (  hirau". 

I-".,  I..   i'.Uplit'k.,a>sist;HU  i-iiunu-i-r  .it  t> -t-  ^i'  tin    .Xuhi-Mn.  '!"■  ■ 
pcka  iH;   Saiua    It.   with   Ik-aiitpiarti-r-   in     I  "pcka.    Kan.   ha-   ''iik 
.ipjiiiililv"!    inc*-lKin»t-al   i.-ni;4im-i-.r  '>l    tin-    W  .--tniuli' 'n-i     l-.Ii    irir    \ 
MaiiufacMirini:;.   r"inpam-.     l-"..a,-t     ritl-iMir_li.     I'.i  .    with    •  .iVu-i-    in 
.that   city, 

l-fank    j.    .Miiloahy,    Aict'-pri'-i'K-in     .nnl    ui-m  r;il    ni:ma'.^rr    "i 

tlk-      Oam-      \'a!vty     t'"inpan>.      Ilriiki-p.-n.      (■•nn..      dii-d      ..n 

.Vnyn-t     1''      -i     .-.  .nii>Iir;iti' ai-     i".  .11.  .\\  in^:     .-m     •  ijn-rati' 'ti     t^r     ap- 

•  iivn-hi-it-    ..n     \tit;u-l    1'*       Mr     .\lnh'ali>    ua-    h.irn    in    l  U-vrl.-iinl. 

Ohio,  ill  IN?^. 

1',.  ;V,  . '  •..i.ini  ,!vi<  ,  rf-iuinnl  In-  pn-itiMii  .-i-  prr-iiK-nt  i.l  ilk- 
l;..--  N'lit  < '■'Jniiany.  .  t  hii'au".  l"  hi-o^nu-  prt-nU-nt  .-nnl  irca-- 
•art-r  ..i  tlu-  :\ut>i  l\i-iriiiorati<in  (.>inip;in>  '>l  tin-  -.-ink-  i-it\  J  I. 
l'.(.-iU'<lict.  \Kk-pri--i<lcnt  "t  tlio  !"'->  Xnt  C"niii.ni\ .  ha-  liri-n  ni.idc 
jiresi<k-ii:.  MiccvHiiit:  Mr.  t  »-l>nn. 

■  1-'.  1.  Irwin,  iliit-f  i-iii;itu-ir  ..f  tlk-  l\;il-t..n  Su-i-1  t  ,-ir  (..ni- 
l>ain.  t '<  JuinliM--' ."f -Ihi'i.  with  ..lVu-(.-  in  that  iit\.  was  kilK-d  ■ 'ii 
.\uij;ij>t  .1.^  !k  a-  tr.ain wliilc  If  wa-  ri-turiiin;.;  in  an  aiit"in<.liil(- 
iri.m  tiK-  c-'nTpaiiy's  l)Iant,  Mr.  Irwin  wa-  .^7  \i-ar-  "Id  and  had 
l>c(-n   with   tlu     kaKmn   company   -iiuT  it-   .  a-L;;ini/.iti"n. 

'Idu-  .\'v\vca>t!c  Stycl  &  Iron  G>inii,-in\.  .W-wi-a-^tK-.  T'a..  ha- 
lif<-n  hu-.-riM. rated  in  IVnnsylxai'.ia.  to  niakr  -ti-rl  v-:ir-.  \  |)lant 
is  to  U-  hiiih.at  .Kcwcastlo.    'i'lu-  incorporator-  arc  I-alwin  X.  ( Jhl, 


Andri-w  !'..  luTiior.  \V.  II.  Sclirodi-r  .iikl  1-"..  II.  lirainard,  all  o: 
Pitt-hiiri>li.  Pa.  I'.tiwiii  Old  may  take  an  active  i)art  in  the  man - 
asieiik-nt  of  the  compan_\ .  ...     ..       •  '      -     '■  '      ' 

K.    I-"     .\\-ironi   ha-  hccn   .-ippointi-d   incch;inical   i-imiiu-cr  <<i  \\\, 

Xciik     Snp)il\    v"ont|)an\.    C  hiciyo.    with    oHk-c    in    that    cit>.      .Mi 

.\\-iroin    was    l'ormeri\    connected    with    the   .Sontlurn    i'acilic  a- 

de<iv"iti--:    engineer    for    it-    eU-ctric    motor    c;irs.    and    later    w-a> 

.•i»ist.int   mechanical  enj.iiiieer  at   the  .^t.  (.'harle-.   111..  ]il;int  of  du 

\nkric;m  C  -ir  \-    lonndrx    I  om]ia!i\. 

The  I  itaninm  \ll..y  .Mamifactnrinu  Contjiany.  I'lit-hiiruh 
i'a..  duriiiL;  ''Ml.  -hi|.ped  .^'^'.VoSIS  lh>.  ,  a'  titanmm  alloy.  Thi- 
i-  ;i.-ed  in  anionnt-  ii|i  'o  Oh  |.er  cent,  in  the  treatukiit  of  -leel 
I  akinv  ('.4  per  cent,  .-i-  du-  a^ir;^,-  perceiU.-iLii-  of  titanium  alloy 
iisi-d  in  the  irealiiu-m  of  sU-e'.  tlu-  amomii  -hipped  diirin.!.i  I'Ul 
would    lie    snlVu-ient    to    treat    -liS.Jld    ■;■■'>-    tons    of    -tei-1. 

•  Ml  \ik;ii-t  1  Koheri  W  .  Hint  iV  ('om]ian\.  Thicai-'o.  a-- 
-ank-cl  the  in-1'i.-ction  ..f  li  icoini  >ti\  e-  and  )i,-issi-nm-r  etiniji- 
meiii  f.  ir  tlk  llluioi-  C  eiiiral.  la  addition  to  ihe  -nperintendeiice 
"1  C' ■n-ti'.iciion  at  the  \ariiai<  locipmoti\e  and  car  plants,  the 
-er\  i>-e  will  mchicje  the  ;n-iectii  n  at  pn'm  .  I  manufacture,  of; 
\aii"ii-   -]iecialtie-   eiiliTinu   int^i  the  constrnctio-.i   f.f  loconiotives. 

'i'he  <  irilVf  /ar  \\  I'cl  (ompaii).  *  hicauo.  will  enlar'.:e  it- 
p';inl  ;il  Itn-ti'it.  M,-i--,.  I.y  huddim.;  .-m  .-iddili^'n  to  the  foundir>. 
a  new  macliine  -h"i>  .-md  ati\iliar>  ImililinL:-.  It  i-  e-timated 
dial  ihe-e  ;iddili''n-  will  incri-a.-e  tlk-  pre-eiit  c:ipaciv\  hy  more 
ihaii  _'!''!  whi-,1-  a  d.-iv  .  Tlk-  i-i'm]ian\  will  ;d-o  enl.-irL;i-  il-  I'.itn- 
at  M.  I'. ail.  .Minn.,  increa.-iiii:  il>  capacity  hy  more  lliau  l.^C 
wtk-els    a'   da^.  ',    :V  ' 

lieilerick  r.  r.u--.  until  reci-ml\  rejin -eiitalix  e  of  the  Xa- 
ti'.n.d  l."ck  \\  a-!k-r  (  ompan\.  .Xewaik.  X"  J,  with  o;Vice  in 
<  hic'cuii.  die<l  in  C'litca.v;o  •  ai  .\n|.;u-t  l.v  Mr.  Ilus-  had  heeii 
I  lii^aued  in  the  r.'iilwax  -npply  hn>i:k-s-  in  (  hica^'i  from  1S71  until 
a  few  ni'.nih-  ai^'i.  w  Ik-n  failiii',;  heahh  f.  .reed  him  t"  relini|ui-!i 
acii\i-  W'trk.  thouuh  he  retained  hi-  i-oimection  with  the  I'^iinpam 
in  an  ad\  i-or\    cajiacitv . 

I.  .M  <  •denheink-r.  for  the  pa-t  foitr  \ears  inana'-:er  of  ilk 
.\ew  Xdrk  ..t'lice  .a'  tlk-  l'enn->  l\,-inia  l-'le\iMe  .\K-tallic  TuhiiiL; 
(.'■•mpan>.  I'hdadelpliia.  I'a.,  ha-  Ik-cii  aii|'"inted  -ale-  mana'..;er 
f^r  ihe  1;.  I  .  lildt-n  l'<Mn|>an>.  of  t.hica,yo.  makers  of  the  1  ildeii 
v\rec'Niik;  fr'iu-.  .Mr.  <  )denheink-r  w  iil  coiitimu-  to  handle  tlu 
r.iilwa_\  iii'-itk-s  .a'  the  I'l  nn>_\  K  an  a  |-le\iMe  .Metallic  Tidiini; 
I '.  an]i.-in\ .  lli-  hea<li|n.-ini-r-  au-  in  the  Whitehall  I'ddii..  17 
i'l.ittevv     I 'lace.    .Xew     N'..rk    <.'it\. 

I  la  <  leik-r.d  l-.Kctrii-  •'••in|)an\.  Scheiii-ctady.  X'.  ^.,  ha-  de- 
cl.-ired  :i  -i'.i  |i(-r  cent.  -t.>ck  disideiid  in  addition  to  the  regular 
Hiiarierlx    diuileiid  of  _'  p.er  cent.      \  -pecial  nieetim;  of  the  stock- 

h'.lder-      w,-|-      held        \u-..;U-l      _" '      to     \..te    <  ,\\     the    i|lU-stioIl    of    ill- 

crea-im:  the  c.'ipita.l  -t.ick  from  SS( (.( )( M >.( K )()  to  .S1(I.^.()(«M)(H).  After 
this  increase,  a  ilivnleiid  of  .S,V)  jier  share.  payahU-  in  st,,ck  of  the 
cianp;iiiy  .-il  ]i.-ir.  will  In-  p;iid  out  ..|  ijn-  -urpln-  lariiini;-  to  stock- 
h..lder-   .d    rec.rd.    I  )^  ceudK-r   .M .    I'-IJ.  ,,■'■:,.. 

rile  \  iilcin  !-'.nviiu-erin'4  Sali-s  ( '.  inip,-iii\  .  (  hiea.140.  lias  taken 
ilk-  -illiny  .-iL;enc\  i.a-  the  line  of  -tructural  and  plate  uorkiii!.; 
aiachinery.  punches,  shears,  rolls.  hull<|o/ir-.  etc..  made  hy  the 
Kock  kiver  .M.-ichiiie  I  ompanv.  |ane-\iMe.  Wis.  I  his  is  in  a<l- 
ilitioii  to  the  line-  now  controlled  hy  ihe  X'tilcan  company,  whicii 
include  nioliliiii;  machines  and  fotimlry  eiitiiiimeiit  made  hy  liie 
i  laiina  .Xh'ldinu  M,-icliine  Conipanx.  and  metal  sawini;  machinery 
and  shop  t-i|uipiiknt   made  li>    the  \}.   M.   S.  <  Umpany.  •    .■ 

rile  I  a>i-  I  raiu-  X-  haiijineerini;  (  lanpanx.  ( Ulumhus.  (  Ihio.  h.i- 
heeii  I'ornied.  and  has  taken  over  the  plant  and  linsine->s  of  tlu 
•  .'i-i-  (rane  (  oin|)an\.  The  new  conipimy  will  he  iimler  entirely 
different  management  than  the  ohl.  and  will  ha\i-  the  inrsonal 
snper\ision  of  I'aul  '1.  .Xorton.  cif  the  Jeffrev  Manufactiirinu 
t."omiiany.    who   has    heeii    a|i|)ointeil    presiileiit    ami    i;eneral    man- 
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aucr.  Ainoim  ilir  <liri-ot(>rs  :in<I  stocklmldirs  nro :  S.  1'.  lUi-li. 
.r«.'>i<Knt  nf  the  lUk'ki-yf  Steel  (';istiiii;s  C'<iinit;iii\  ;  j.  I-.  Stone. 
iin-^nleiU  <i|  tlie  Si;iiir;i\  e  <  nmp.-mv  ;  J.  A.  UtTre\.  |ire-i<lem  d' 
ilie  lelfrex  M;imil;i<.tiiriiv_;  (  i  miii.inv  ;  (  iil.  laiiu--  Killn  iiinie. 
|. resilient  "f  the  l\illiii\inie  X  Jaoili-  M;imif;ieiuriii'^  (  .•iii]i;iii\  : 
II.  A.  Miller.  ]ire-i(letit  "f  the  (Mii'i  i'.iiier  (  ■ 'm]p;iii\  :  inid  j.  11. 
iT.nii/.    \  iee|ir( -idiiit    nf   llu-   ( '.  ■liiiitl'U^    Iron   vV    Slid    I'l  >in|i;iii.\ . 

(.'li.irle'^   C'.    I  iiL'.!.iiii.>-    has   ii]ieiui!    a    C'hiea(4<'   "Hue   in    ihe    Kail- 

ua\    i-'.xihanu:e   'mildini;    f.  r   SniTern   X-   S^n  ,,\    .Wu    N  orU.     U  i> 

iManneu     i"    iiamlie     \\<>rU     aloiv-:     itrwihution    eniiinieriniL;    !ine>, 

"':      ,.■■.■:'.'■.;.'    ■•         .  e>iieeuill\     i'"r    tlu-    rail- 

way.--.  .Mr.  lii'^.!.;in>  \\a> 
h(irn  in  xuinra.  111.,  in 
IS/'i.  Ill-  .itlende.l  tlu 
puhlie  >ehi"'N  nwl  hiudi 
sehijiils  iti  \nroiM.  .iiiil 
in  l."-''  (»  \\;i-  :-:r;nluatc<l 
as  ii  ineehaniial  iii'.ai- 
necr  tic  'ni  tin-  I  r.i- 
\  ei>ii\  ■  'I  Minne-nta.  ■ 
1 U'  >er\i<l  as  a  special 
ajiprentier  ^n  the  (lli- 
e  .'1  .l:  < '  i'inrlin'.^ii  ■!)  \' 
(Jninev.  alter  which  he 
was  assistant  \>>  the  eii- 
!.;ineir  <if  lisl>.  tr;i\ilin!i 
tireni.m.  r(inn<lh«nise  iHre- 
nia!i.  and  lieiier.d  f<>rc- 
nian  at  ditTeriiii  ]iiiints 
in  .\elit"ask;i.  In  1*^(7  he 
nt-nt  with  the  \nierie;in 
J'.rake  Shoe  \-  hnundrx 
I  om])any  .'is  a  tr;i\  elin.L; 
-;[Usii:an.  and  in  fill  lie  intered  the  ser\iee  of  the  motive 
power  departniein  ■ 'n  the  \tehison.  'I'opika  \-  S;int.'i  le,  .and 
v\;is  ;is-.oeiated  with  II.  W  j.ieohs.  assist.ant  snperinteiiilein  <<[ 
motive  iiouer.  from  which  position  ho  resi«;iied  Jtily  1  to  enter 
;he    -irviei-   of    SulTern   \-    Son. 

(.'.  11.  (  islioni  h.as  n^i.yned  as  .is-istjiiu  -uiperintendeiit  of  lin- 
ear department  of  the  l'hica,i.;o  \  .\orth  We-urii  to  heeonie 
\  iee-presidii;t      of      tile      .Mid-W  i.  stern      Car      SuppK       ('omt>any, 

C  h  i  e  ;i  g  o.  Mr.  <  )s- 
l><»rii  was  .  ik>rn  at 
Westtreld.  Mass..  March 
.^1.  IS75.  and  \\;is  yradu- 
aieil  from  the  Shelliehl 
Scientilic  School.  \'ale 
I  iii\ersit>.  in  the  class 
of  1S'..=;.  lie  entereil  the 
employ  (if  the  C^liicaK"  & 
-Xorili  \\  esiern  in  the 
same  year,  and  after 
ser\  int;  as  a  special  ai>- 
preiilice  in  the  nuchan- 
ual  ik-p.-irtmciU  idK-d 
siut'es^i\  il\  tin-  iiositiotis 
of  engine  hoUse  foreman. 
division  foreman,  m.istcr 
mecl'.inic.  and  lor  the 
ji.'.st  four  years,  .assistant 
siipirjiniiidein  ■  >i  tin-  car 
deiLirtnuiit.  In  .uoinv 
with  the  Mid-Western 
•  ;.  ■'                                                   .  (ar       Snp]ily       ("ompany 

Mr  (  )s!iorn  will  ha\i'  charm  of  thi-  michanic.il  diip.irtnuni  .and 
will  de^oti-  spicia!  attention  to  tlu-  <le\elopmeiit  and  s.ale  of 
ihe  one-piece  comhinali'  n  horly  ;ind  irnck  holster,  which  was 
i-.\hih'iid  .at  the  M.  (  .  !'..  and  M.  .M  coineiitions  ;it  Ail.tniic 
t  it\    in    Iniu-.  ,  : 


C.     H.     Osborn. 


The  r..  I-.  (ioodrich  (ompany.  AkT<>ii.  Ohio,  ha*  imrchased 
tlu  ]iro]ierties  and  hnsiiuss  of  the  l.)iaiHond  Ixuhher  t'ompan\. 
New  ^  ork.  .and  hcre.ifier  tlu-  two  . ■ruanizTitifiiis  wilt  he  opcr.ited 
.•is  oiu.  Till-  olVicials  of  the  t-nlar!.;td  coinpauy  v\ill  )>e  as  follows: 
1'..  <i  Work  will  continnt-  as  j>ri  sidein :  J!.  1-1.  k.iynion<l  will 
coinimie  as  se-<N>iHl  \Tei--iin  sjclvnt  jiiul'  saK-y .  niaiiacvr ;  * ".  11. 
Iviyniond  will  contiinu-  as  s,cretary :  W  .  .A.Mcans  will  Con- 
liiuie  .-[s  treasurer:  I".  ,\  ll.irdx.  fornu-rly  ]tresi<K-nr  "if  the  Dia- 
mond comp.any.  h.-is  l.(-i-n  m;ide  chairinau  of  jh,-  ''oard  of  di- 
rect* ■r.s,;h'.  IJ.  Mason.  fi.rnier!\  vifi -pri"s?dem  v'.l  tlie  •  roodrich 
loinpany.  h;ts  het-n  maih-  \  icc-chairHiaiV  •<{  tht-  l.ioarti  of  vlirect- 
<  rs  ;  A.  1 1.  Marks,  fotnu  rl\  \  ico-inx-'ivlent.  titvl  -'ner.-il  niaiia'-:er 
of  the  l>iamon<l  comp.mv.  h.is  heen  Tnade  !iTsi;  iicv-iif<'-icletn  and 
lii-ncr.aJ  tn.tii.'iiier;  \'..  t  .  Sh.-iw.  fvKnnerly  inaljauei'  ot.  wt'rks.  <''l 
the  <i'0(!ri(lr  \'omp.-tn\.  has  'heen -;nia<.i»".  seeoiul  \  ici,rfir<-M'"U-nt 
.and  AVofks  mana;^er:  W  1'.  Milkr..  i/.r^netU  -rfcrviarv  -i'  the 
1  )ianu  >nd  ci  'inpany .  h;is  l,n  n  made  ><'C"n-d:  \  ii'<.--)>r-i-sideivi  ;iJi<.I. 
assistant  saK-s  ni.inauer:  <  i.  \'.'.  Xorviood;  .fi>rvneri;.  ;is>i»tant 
treasurer  of  tlu  hi.iniond  conrpany.  has  heeii  itvri<le  assisi.ant 
ilx-asiircr.  llu  |)).-im(.nil  KnhlieivliHniiiiny  will  n.m  op,r,-,t-i-  a-* 
the  l)!an!<nd  ."s.ales  lii\ision  of  tltcvil:  ^^  .♦iM'><lrich  O  niiiaiJy. 


who    recenjly    rvsi.yin<l  as    assjsutnt    sui^r- 
iio\\<r    I'f    the    S.iina    le.    has    l»een    made 


licnrv  W.  Jacks, 
inti-ndeni  o'"  motiv*. 
president    of    tlu    ( '^w«^hl    I'iailr'iail    Service  ^"nijiany.    i'hioajjo. 

..  -■  ■  I'hjs  Company  was  or- 
jiaiii/.ed  to  imri'duie  llu 
use  't  >.\y-.ici!.\  lem 
wehlinii  on  railwavr^. 
<;.  H;  fearsa!!  and  ('.15. 
Moore.  Avho  Were  re- 
ei-inly  made  \  ict--pn-si- 
dents  of  the  Jao'hs- 
Shujien  I  .  S.  l"ireho\ 
(Ompany.  \»-w  N  ork. 
as  nottd  in  the  \ui.:nst 
issue  of  tlu-  .{ nicriiiiii 
liu^ilJCi'r.  hiivv  also  l.eell 
ina<le  viev-iire>i'lem  and 
vice-pn-sideiit  and  treas- 
urer, resptvlivelv.  I'f 
the  O.Nweld  i-otnjiany. 
Mr.  Jac<'hs  w.as  horn 
in  .\tchis.  ■II.  K.-m..  S<-p- 
Icnvher  2f<.  lf^74  M  thv 
ajie  oi'  15  lu-  heuan  his 
ai>j>reiiticeship  a*  m.a- 
chi  ni^j  molder  and 
strnctnra!  iron  worker  in  the-  Seaton  * !•■  iiuuir>  \-M:ichiiu-  «  ••m- 
pany.  Atchisoji.  \fti-r  servinj^  live  years-  with  that  conipanv . 
he  went  to  the  Iniied  St:it<s  v.im  shop.  W  ashinsitoii.  j).  C. 
as  inachiiiist  IK-  familiari/vd  himself  with  tlu'  design,  con- 
struction .and  perft)rm.iiu-e  of  marine  engines,  :is  for  st-wral 
}ears  he  was  eni;,a.tit'<l  in  t<siin'.^'  marine  muohinery  on  ves- 
sel.s.  Ill-  thi-n  Went  to  tlu-  Sjirauiu-  l-,U-v-tric  »  onipan.v.  \A-w 
\  ork.  an<l  l.ati-r  to  the  I  rocker- W  heelej  <  om]»aii> .  .\mpere. 
.V.  .1.  Me  w.is  also  in  tlir  employ  of  K.  l|oe  vV  t'oiiipany.  makers 
of  iirintitVL:  presses  an<l  newspa)nr  machint-ry.  as  tool  jk-sij^ner. 
In  1S''«  he  was  m.icle  siiiierintvndent  t.f  the  Vulcan  Mtiyineer- 
■Ui:  (.ompany.  .W-w  ^■ork.  i-n.i:av;cd  in  yi-iur.al  repair  work  an<l 
huildiiiii  siationarv  and  marine  machiiu-ry.  \fterw;irds  he  eti- 
tered  railw;i.>  si-r\tce  as  lo..!  foreman  of  the  .tjiH-catio.  IhirhiiLiloii 
\  (jninc\.  He  hehl  this  t). isitioii  at  variotis  shops  ..f  th.at  fo.ad 
until  1*(U.  when  he  w  .ts  made  sho))  dvmoiistrator  of  the  (  >iii.il)a. 
Xeh..  sho|)s  of  llu-  I  nion  I'.uMiic.  l-.at<.r  lu-  w.as  ;.:i\i-n  supi-r- 
\ision  of  shop  practices  and  nu-tbods  in  all  tiu-  repair  sjiojis  of 
th.at  comp,in\.  In  VKH  he  was  ma<le  enuinfer  of  shoj)  nuthods 
tor  the  .Xtchisoti.  loiieka  \-  Santa  he.  and  in  Ueccniher.  l'>(Ki. 
assistant  sniH-rintt  iideiii  of  moiivi  power,  virh"  jurisdiction  o\er 
till!  entire  system,   w  liich   po>ition   he  held   nnli'   .In"-    1.   l''!J. 
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Catalogs 


,"      Blowers. — McEwen  Bros.,  WcUsville,  N.  Y.,  have  issued  bul- 
, ' .  letin  No.  2.  describing  steam  blowers.     Results  of  tests  are  in- 
:■.       eluded,  as  well  as  price  lists  and  tables  of  dimensions. 

'  ,     Pl'.mpixg  hy  Compressed  .\ir. — The  Ingersoll-Rand  Company, 

New  York,  has  issued  a  catalog  describing  and  illustrating  the 

methods  of  lifting  or  pumping  water  by  compressed  air.     Various 

installations  are  shown,  together  with  data  as  to  their  efficiency 

/ :   ,  and  cf'St  of  operation. 

Wheel  Presses. — The  Watson-Stillman  Company,  Xew  York, 
has  issued  catalog  Xo.  85.  illustrating  and  describing  their 
hydro-pneumatic  wheel  presses.  These  presses  are  built  for 
belt  or  motor  drive.  The  catalog  also  contains  a  specitication 
table  for  60  to  600-ton  presses. 

'  .' ,  ■      Engines,    Im»rging     Presses    .\nd    Heavy    M.\chixery. — The 

.    -■  -  Mesta  ^lachine  Company,   Pittsburgh,  Pa.,  has  issued  a  48-page 

■   ".  illustrated  l)ooklet  showing  various  views  of  their  shops,  and  of 

their  products,  including  steaiu  and  gas  engines,  air  c(jmpressors. 

.   '        forging  and  bending  machines.  hea\y  gears  and  pulleys. 

■■■.:'  Stor.vge  B.\tterv  Trucks. — Home-made  tractors  using  a  stor- 
age battery  and  electric  motors  are  being  used  with  great  ad- 
..;.■-.•  vantage  in  several  railway  shops.  Trucks  of  this  kind  can  now 
:-  ■  •.;.:i,  also  be  purciiased  and  a  bulletin,  Xo.  I3-B,  issued  by  the  Jeffrey 
'.•■  .Manufacturing  Company.  Columbus,  Ohio,  illustrates  several 
::'::' types  furnished  by  it.  .■.•..  ,.-•■, 

...  Ke.\mers. — The  Kelly  Reamer  Company,  Cleveland,  Ohio,  has 

issued   a   catalog   on   adjustal)le   reamers   with   high   speed   steel 

;- blades.     The  catalog  is  well  indexed  and  contains  a  description 

;:   'of  the  various  types  of  reamers  manufactured  by  this  company 

•;  "     ,.  and  instructions  as  to  how  to  use  them.     Price  lists  are  given 

,     with  each  type  of  reamer  described. 

•  .    .•       Ste.vm    Tirbixes.— a    folder    has    been    issued    by    the    Kerr 

'.!./■  Turbine    Company.    Wellsville,    X.    Y.,    describing   the   Economy 

•'";  steam  turbine.      This    turbine   is   an   improvement   over   the   old 

',;,■  style  Kerr  design,  the  difference  in  the  two  being  that  the  new 

V  .v.  turbine  has   a   blade   and   vane   construction,   which  produce?   a 

'r.;:.;  flow  of  steam  parallel  to  the  turbine  shaft. 

5^-;.  Bolt  and  Nut  Machinery. — One  pf  the  most  interesting  ex- 
hibits at  the  last  convention  of  the  Master  Mechanics"  and  Master 
Car  Builders'  .Associations,  was  the  demonstration  of  semi- 
automatic designs  of  bolt  and  nut  machinery  furnished  by  the 
National  Machinery  Company.  Tiffin.  Ohio.  ibe  machines. 
.    demonstrated  at  that  time,  are  illustrated  and  brictiy  described 

-}•■'"     in  a  leaflet  just  issued  by  that  company. 

■ ;   '_.      Practicing   Ekficiencv   and   Knowing  Costs. — The  Emerson 

,••"'  Company.  Xew  York,  is  sending  out  a  brochure  under  this  title 
which  contains  a  reprmt  of  a  letter  sent  to  a  New  England  manu- 
facturer by  Harrington  Emerson,  the  president  of  the  company. 

-it- .The  argument,  presented  in  an  interesting  and  striking  manner, 
is  that  system  and  efficiency  are  very  different  things,  and  that  ef- 
ficiency is  by  far  the  more  important  of  the  two.  In  the  words 
of  Mr.  Emerson,  "efficiency  is  the  relation  between  what  is  and 

:  .  what  ought  to  be.  To  determine  what  actual  costs  are  is  a  clerical 
task,  but  this  helps  very  little  if  we  do  not  know  what  the  costs 
ought  to  be." 

Electrical  Operation  of  R.\ilw.\y  Shops. — The  General 
Electric  Company.  Schenectady.  N.  Y.,  has  issued  bulletin  No. 
4959,  which  is  profusely  illustrated,  showing  various- electrical 
.,  installations.  The  particular  points  discussed  are  the  independent 
••'^  V  drive  as  against  the  group  drive  and  the  alternating  current  as 
against  the  direct  current,  the  conclusion  arrived  at  being  that  the 
individual  system  of  drive  has  in  several  cases  replaced  the  group 
system  and  alternating  current  is  used  in  preference  to  the  di- 
rect   current.      Illustrations    are    given    of    installations  in   the 


Readvdie  repair  shops  of  the  Xew  Haven,  the  Chicago  shops 
of  the  Rock  Island  lines,  the  Huntington  shops  of  the  Chesa- 
peake &  Ohio,  and  the  Albany  shops  of  the  New  York  Central. 

Herrixgbo.ne  Gears. — With  the  continued  increase  in  the 
power  and  speed  of  many  classes  of  machinerj-,  the  subject  of 
proper  gears  is  continually  becoming  of  greater  importance. 
While  within  their  limitations,  there  is  probably  no  better  ar- 
rangement for  transferring  power  than  the  spur  gear,  there  are 
serious  objections  to  them  in  some  cases  and  increased  interest 
and  attention  is  being  given  to  the  herringbone  gear.  These 
offer  advantages  in  connection  with  the  smoothness  of  action, 
noiseless  operation,  freedom  from  end  play  and  better  results  at 
liigh  speed  than  any  ether  means  of  connecting  parallel  shafts. 
A  complete  discussion  of  the  subject  with  illustrations  of  the 
various  applications  and  arrangements  of  gears  of  this  character 
will  be  found  in  a  catalog  recently  issued  by  the  Earle  Gear  & 
Machine  Company,  Wyoming  &  Stenton  Aves.,  Philadelphia,  Pa. 

Refrigerator  Cars. — A  refrigerating,  heating  and  ventilating 
system  for  cars  designed  to  handle  perishable  products  is  briefly 
described  and  well  illustrated  in  a  catalog  being  issued  by  the 
Moore  Patent  Car  Company,  St.  Paul,  Minn.  With  this  system 
the  ice  bo.K  is  located  just  under  the  roof  at  the  centre  of  the  car 
and  ducts  are  provided  under  the  floor  and  around  the  sides  for 
stinudating  the  circulation.  For  heating,  a  heater  is  installed 
under  the  floor  of  the  car,  and  the  passages  are  so  arranged 
that  the  incoming  frc.-h  air  is  heated  and  discharged  near  the 
top  of  the  car.  From  here  the  arrangement  of  intakes  and  ducts 
insure  a  thorough  circulation.  A  large  part  of  the  catalog  is 
given  up  to  letters  received  from  various  users  of  this  system  of 
refrigeration  and  these,  combined  with  the  tests,  a  large  number 
of  which  are  recorded,  indicate  the  success  of  the  Moore  sys- 
tem under  verj-  difficult  conditions. 

Cold  Metal  Saws. — It  is  believed  that  the  first  metal  cold 
saw  cutting  off  machine  made  in  this  country  was  designed  and 
built  by  the  Newton  Machine  Tool  Works  of  Philadelphia  in 
1889.  The  wonderful  progress  that  has  been  made  in  these  ma- 
chines since  that  date  is  strikingly  indicated  by  an  examination 
of  the  ninety-nine  pages  in  catalog  Xo.  47  now  being  issued  by 
that  company.  As  is  pointed  out  in  the  catalog,  a  metal  sawing 
machine  is  really  a  milling  machine  and  all  the  usual  practices 
in  the  operation  of  the  latter  should  be  observed  in  the  opera- 
tion of  cold  saws.  This  company  has  kept  this  fact  clearly  in 
mind  in  the  designing  of  all  types  of  its  saws.  The  catalog  il- 
lustrates and  fully  describes  special  saws  for  practically  every 
possible  purpose,  as  well  as  saws  for  universal  use.  For  all 
heavy  duty  saws,  the  inserted  tooth  type  is  adopted,  but  other 
classes  of  blades  are  also  shown.  This  is  probably  the  most 
complete  collection  of  illustrations  of  machines  of  this  character 
that  has  ever  been  issued. 

M.xcHiNE  Tool  Accuracy  Bulletin. — Users  of  machine  tools, 
both  large  and  small,  would  find  it  worth  while  to  carefully 
investigate  the  methods  of  manufacture  of  the  builders  from 
whom  they  contemplate  making  purchases.  A  high  quality  of 
product  is  about  the  cheapest  thing  that  can  be  purchased  in 
labor  saving  machines  and  the  user  will  do  well  to  become  ar- 
quainted  with  the  quality  of  the  tool  even  before  he  makes  any 
investigation  as  to  price.  In  order  to  bring  before  possible  pur- 
chasers the  attention  that  is  being  paid  to  this  feature  in  its 
shops,  the  American  Tool  Works  Company,  Cincinnati,  Ohio,  is 
issuing  a  bulletin  in  which  are  described  the  methods  followed 
by  it  in  testing  the  various  kinds  of  machines  during  the  pro- 
cess of  manufacture.  Illustrations  are  included  which  make  ex- 
tensive explanation  unnecessary,  and  although  the  bulletin  con- 
tains but  30  pages,  it  covers  a  large  number  of  important  fea- 
tures on  lathes,  planers,  shapers  and  drill  presses.  A  perusal 
of  this  bulletin  will  bring  to  light  some  features  that  will  be 
surprising  to  those  who  have  not  made  themselves  acquainted 
with   the   care   with   which   a   modern   quality   machine   is   built 


"V'--'' 


October,  1912. 


AMERICAN     ENGINEER. 


|.AMERICAN_^ 

Engineer 

"The  Railway  Mechanical  Monthly- 
;  {Including  the  Railway  Age  Gazette  "  Shop  Edition.") 

Published  on  the  First  Thursday  of  Every  Month,  by  the 

SIMMONS-BOARDMAN   PUBLISHING  COMPANY, 

83  Fulton  Street,  New  Yokk,  N,  Y. 


r  :'     'iVi'"  In  the  report  of  the  test  committee  of  the 

Master   Painters'  Association,   O.   P.  Wil- 
Testing  j^jj^g^  chairman  of  the  committee,  suggested 

Bureaus  the   idea   of   establishing   paint  testing  bu- 

reaus throughout  the  country  whereby  the  various  samples  of 
paint  may  be  tested  under  varying  climatic  conditions,  and  in 
this  way  a  comprehensive  study  can  be  made  of  various  paints. 
This  has  already  been  started  by  the  committee  sending  to  five 
members  of  the  association  various  samples  to  be  exposed  and 
tested  under  similar  conditions.  If  such  a  bureau  could  be 
permanently  established  it  would  be  of  great  value  to  the  asso- 
ciation and  the  railways  at  large.  :  . -V-  . -<  T :  ; ;,;  .^"   ■    ;.;^    t-;  v' 
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Service    Tests 

^^■:^  ■-•€■■. :;-;.,: 

.    Lx)comotives 


In  this  issue  will  be  found  reports  of  two 
comparative  road  tests  of  locomotives.  In 
one  case  they  were  made  to  determine  the 
economy  of  the  superheater  and  brick  arch, 
knd  in  the  other  to  determine  the  economy  of  one  type  of 
freight  locomotive  as  compared  with  an  entirely  different  type. 
Tests  of  this  simple  character  are  of  decided  importance  from 
an  operating  standpoint,  although  hardly  accurate  or  complete 
enough  to  be  of  any  considerable  value  to  a  designer.  Since, 
however,  it  is  the  every  day  service  of  the  locomotive  on  the 
road  and  the  amount  of  fuel  and  water  it  requires  to  do  the 
desired  work  that  counts,  such  tests,  which  can  be  easily  made 
by  any  company  and  do  not  require  any  elaborate  facilities  or 
apparatus,  are  of  great  practical  value  and  should  be  more  fre- 
quently undertaken.  ;  /         /  .    .    .■;■'.-      :.   ;;  A  ;;■.  -i:..^-:::::^ ^- /r.;:. 


r'      ^^J^!      ;  V  ■      G.    H.    Roberts,    machine    foreman    of   the      ■ 
'^':::  :-.:^--'^^:^-''^''  -'■'       Long   Island   Railroad,   at   Richmond   Hill,        - 
"^*  X.    v.,   has   been    awarded    the   first   prize      'o 

Winner  ^f  ^25  in  the  competition  on  repairs  to  pis-       ; 

tons,    piston    rods   and    crossheads,    which    closed    September    1. 
Mr.    Roberts    describes    methods    installed    by    him    in    another      v 
large  eastern   railway   shop.     His  article,   together  with   a   con-  *  -o 
tribution   from   C.   L.   Dickert,  assistant   master  mechanic,   Cen-    5 
tral  of  Georgia,  Macon,  Ga.,  is  given  in  this  issue.     In  award-    "'■-■. 
ing  the  prize  to  Mr.  Roberts,  the  judges  took  into  consideration    y. 
the    difference    of    design    of    the    parts  and  in  the  equipment     > 
available  for  repairs.     While  Mr.  Dickert's  time  for  the  differ-    ;• 
ent  operations  is  lower  than  Mr.  Roberts',  it  was  decided  that 
under  the  conditions,  and  in  view  of  the  fact  that  Mr.  Robert's 
description   was   much  more   comprehensive,  his  was  the  more 
valuable  contribution.  :\V;..''^-\.  ,'.:::.:y 


Steel 


The  decision  of  tlie  Pennsylvania  Railroad 
to  use  a  wooden  lining  in  its  latest  design 
"  .    fl^' '•;:■  of  steel  freight  cars  was  reached  after  a 

Cars  most  careful  study  of  conditions,  the  con- 

sultation including  representatives  of  the  different  departments 
of  the  road  as  well  as  shippers.  The  design  is  such,  however, 
that  if  it  seems  advisable  for  certain  traffic  under  certain  con- 
ditions a  steel  lining  can  be  used  without  any  material  change 
in  the  present  framing.  These  cars  follow  the  principle  incor- 
porated in  the  steel  passenger  cars  on  that  road,  in  the  use  of 
a  strong  center  sill  to  which  the  weight  of  the  car  body  and  part 
of  the  lading  is  transferred  through  the  medium  of  two  sets 
of  cantilevers,  set  somewhat  inside  of  the  center  plates,  and  the 
end  sills.  The  use  of  pressed  steel  members  for  the  side  posts 
and  braces  permits  the  use  of  a  joint  that  is  equivalent  in 
strength  to  the  rest  of  the  member  v.ithout  extra  parts  or  com- 
plication. By  using  very  heavy  floor  boards,  intermediate  longi- 
tudinal sills  were  made  unnecessary,  thus  saving  considerable 
weight. 

The  design  of  the  roof  is  one  of  the  most  interesting  features 
of  the  car.  Thin  plates,  with  butt  joints,  resting  on  steel  car- 
lines  which  are  spaced  without  reference  to  the  side  posts,  form 
the  roof  structure.     The  joint  of  the  sheets  comes  midway  be- 
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tween  the  carlines  and  the  top  cover  plate  is  ridged  to  lend  stiff- 
ness to  the  structure.  The  design  and  arrangement  of  the  eaves 
are  such  that  there  can  he  no  entrance  of  rain  or  snow  through 
the  narrow  ventilation  opening  hetween  the  roof  sheet  and  the 
side  plate.  A  roof  huilt  up  in  this  form  can  be  removed  intact 
■with  very  little  difficulty.  .\  steel  frame  house  car  of  this  kind 
approaches  a  steel  passenger  car  in  rigidity  and  strength,  and 
there  would  seem  to  be  no  reason  why  the  roof  made  up  of 
thin  steel  plates  with  riveted  joints  will  not  he  thoroughly  satis- 
factory. 

Another  interesting  feature  of  the  car  is  found  in  the  steel 
<loor,  wherein  spot  welding  has  been  freely  used  in  place  of 
riveting.  This  door  is  securely  held  in  place  at  each  of  its  four 
corners,  no  matter  what  its  position  may  be. 


Master     : 
Painters* 
Association 


The  forty-third  annual  convention  of  the 
Master  Car  and  Locomotive  Painters'  As- 
sociation, held  in  Denver,  Colo.,  September 
10-13,  cannot  justly  be  said  to  be  one  of  the 


best  conventions  the  association  has  ever  held.  It  seems  that 
the  members  were  not  very  willing  to  present  the  papers  re- 
quested of  them,  and  that  the  secretary  had  considerable  diffi- 
culty m  getting  together  a  sufficient  number  of  papers.  If  the 
association  is  to  maintain  its  previous  record  and  standing  the 
members  should  not  hesitate  to  do  all  in  their  power  to  make  it 
a  success,  and  this  demands  co-operation.  While  it  may  bt 
hard  for  many  of  them  to  express  themselves  clearly  on  paper, 
they  should  make  a  special  effort  to  do  so,  even  if  the  secretary 
finds  it  necessary  to  edit  or  rewrite  the  reports  after  they  are 
sent  in. 

>.  The  papers  should  be  written  in  sufficient  time  to  allow  the 
secretary  to  have  them  printed  and  di.stributed  to  the  members 
fully  two  weeks  before  the  association  meets.  In  this  way  they 
will  have  ample  opportunity  to  thoroughly  analyze  them  so  that 
any  disputable  or  questionable  points  may  he  brought  up  during 
the  convention  and  thoroughly  threshed  out.  Last  year  advance 
copies  were  sent  out  and  the  discussions  were  very  good,  but 
this  year  with  no  advance  copies  it  was  noticeable  that  the  dis- 
cussions were  restricted  to  one  or  two  points  that  a  listener  hap- 
pened to  pick  out  in  each  paper  as  it  was  read.  The  fact  that 
the  test  committee's  report,  one  of  the  best  ever  presented  to 
the  association,  received  no  discussion,  clearly  brings  out  the 
value  of  the  advance  cojnes,  for  many  questions  were  asked 
the  committee  privately,  outside  of  tlie  convention  iiall,  l)y  mem- 
bers who,  if  they  had  had  an  opportunity  to  read  the  paper  be- 
fore the  convention,  would  have  brought  them  up  during  the 
sessions  to  the  advantage  of  all  the  members  present. 

The  attendance  was  exceptionally  good  considering  the  dis- 
tance the  majority  of  the  members  had  to  travel,  but  care  should 
be  taken  not  to  select  such  extreme  meeting  points  every  year, 
for  it  is  a  big  question  as  to  whether  the  meml)ers  will  travel 
as  far  every  year.  Although  their  transportation  is  free  in 
most  cases,  there  is  considerable  expense  attached  to  the  long 
trips.  In  deciding  the  next  place  of  meeting,  would  it  not  be 
advisable  to  choose  a  more  centrally  located  city  ? 


Air 

Brake 
Hose 


The  last  revised  specification.s  of  the  M. 
C.  U.  .\ssociation  for  air  brake  hose  seemed 
to  insure  a  satisfactory  product  up  to  a 
comparatively  recent  time.     In  the  last  few 


years,  however,  complaints  about  the  quality  of  air  brake  hose 
have  been  very  general  and  in  considerable  volume,  and  it  is 
evident  that  the  present  specilications  do  not  insure  a  hose  suit- 
able to  meet  present  conditions.  A  committee  of  the  M.  C.  B. 
Association  is  now  working  on  new  specilications  and  will  report 
at  the  next  convention.  Tests  and  records  in  the  past  have  in- 
dicated that  mechanical  injury  was  the  chief  cause  of  ho.se  fail- 
ure. I)Ut  at  a  meeting  of  the  Rubber  Conference,  recently  held  in 


Xew  York,  it  appeared  that  there  was  another  factor  in  tie 
failure  of  air  hose  which  is  of  even  greater  importance.  Caref  il 
inspection  and  tests  of  over  22,000  pieces  of  condemned  air  ho  c 
which  were  taken  from  the  cars  of  a  large  number  of  railway  s 
and  were  collected  from  a  number  of  different  points  show*  i 
that  porosity  was  responsible  for  82  per  cent,  of  the  removals, 
while  mechanical  injury  of  any  kind  was  responsible  for  but 
slightly  over  10  per  cent.  This  information  was  received  with 
considerable  surprise  and  is  a  much  stronger  argument  in  fav(  r 
of  revising  the  specilicatiors  than  are  the  failures  from  mechar- 
ical  injury,  which  in  many  cases  can  be  corrected  by  a  revision  (A 
the  design  of  the  attachments  or  in  the  method  of  handling.  The 
hose  examined  which  showed  porosity  was  tested  by  the  under- 
water method  and  an  examination  of  the  inside  of  a  large  number 
of  pieces  showed  the  porous  condition  to  have  no  regular  loca- 
tion. In  some  cases  it  covered  the  whole  hose  and  in  others  it 
was  local  and  at  various  points.  The  rubber  manufacturers  did 
not  seem  to  be  able  to  offer  an  explanation  or  correction  for  this 
difficulty,  although  it  appeared  that  in  general  it  was  probably 
due  to  the  use  of  shoddy  and  ingredients  which  deteriorate  after 
a  few  months'  service. 

Although  the  specifications  call  for  three  hand  made  calenders 
for  the  tube,  it  is  probable  that  in  most  cases  this  requirement 
is  not  carried  out  and  the  tube  is  made  in  one  piece.  If  that  is  the 
case  and  a  large  amount  of  shoddy,  the  principle  source  of  which 
is  now  worn  out  automobile  tires,  is  used,  it  is  quite  possible 
that  the  very  small  pieces  of  flint  which  have  worked  into  the 
rubber  of  the  tire  will  appear  in  the  tube  and  after  constant 
bending,  stretching  and  contraction  that  the  hose  undergoes  in 
service,  these  small  particles  will  cut  microscopic  holes  through- 
out the  whole  tube,  making  it  porous.  Even  if  this  quality  of 
material  was  used,  but  the  tube  was  made  in  three  calenders, 
this  difficulty  would  probably  quite  largely  disappear.  It  has 
therefore  been  suggested  that  the  center  calnder  be  made  of  a 
different  color  so  that  when  a  tube  is  cut  it  will  be  readily  ap- 
parent to  the  inspector  that  the  three  calenders  have  been  used. 

.Among  the  other  features  that  have  been  suggested  as  being 
advisable  to  be  included  in  the  new  specifications  in  order  to  in- 
sure a  better  quality  of  material  are  the  increasing  of  the 
stretching  tests  of  the  2-incb  marks  from  8  in.  as  at  present  to 
12  in.,  and  the  insertion  of  a  tensile  strength  requirement.  In 
one  case,  at  least,  a  strength  of  1,400  lbs.  per  sq.  in.  has  been 

suggested.  The  increasing  of  the  stretching  test  is  to  insure 
against  over  cured  material  while  the  tensile  strength  require- 
ments will  insure  against  under  cured  rubber. 


,  ^.  There   is  probably  no  railway   company  in 

Locomotives   on  ,        ,  r 

the   country   that   has   a   larger  number  of 

"  "  different   types   and   classes   of   locomotives 

•^*  than  the  Santa  Fe.  nor  is  there  any  which 

has  a  larger  variety  of  conditions  for  the  locomotives  to  meet. 
This  company  has  been  noted  for  years  for  its  willingness  to 
experiment  with  a  new  design  which  seemed  to  offer  an  oppor- 
tunity for  improvement  in  either  power  or  efficiency,  and  it  has 
now,  or  has  had  in  operation,  an  example  of  practically  every 
suggested  advance  in  locomotive  design  that  has  been  developed 
during  the  past  ten  years.  In  view  of  these  facts,  the  locomotives 
recently  delivered,  which  include  four  types,  are  suggestive  of 
what  experience,  under  the  conditions  on  that  road,  has  indi- 
cated to  be  the  best  arrangement.  These  locomotives,  however, 
should  not  be  accepted  as  conclusive  on  these  features,  since 
thej-  are  intended  for  only  certain  districts  and  probably  would 
not  fulfill  the  requirements  at  other  points  Nevertheless  the 
application  of  a  high  temperature  superheater  to  all  except  the 
switching  engines  shows  that  the  low  degree  superheater  has 
not  been  found  as  economical  as  was  expected,  all  things  being 
considered.  Again  the  purchase  of  locomotives  of  the  Santa  Fe 
type  fitted  with  simple  cylinders  and  a  superheater  instead  of 
the  tandem  compound  cylinders  previously  used,  checks  the  re- 
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suits  on  other  roads  where  compounds  have  been  discarded  for 
sui'crheater  simples.  It  also  indicates  the  conclusion  that  loco- 
HK-rives  of  this  type  are  preferable  to  small  Mallets,  coinciding 
witli  the  experience  of  the  Chicago,  Burlington  &  Quincy. 

The  retention  of  the  balanced  compound  feature  of  the  Pacific 
type  is  particularly  interesting,  since  this  company  has  had  a 
lar^e  number  of  balanced  compounds  in  operation  for  a  number 
of  years,  and  is  practically  the  only  one  that  has  retained  the 
de.-ign  after  a  trial.  It  will  be  noted  that  a  superheater  has 
been  applied.  The  decision  to  apply  radial  stay  fireboxes  to  all 
of  tiiis  order  of  locomotives  can  be  subjected  to  different  inter- 
pretations. There  are  now  over  two  hundred  locomotives  fitted 
with  sectional  fireboxes  in  operation  on  this  road,  and  all  reports 
that  have  been  given  out  have  been  distinctly  favorable.  Such 
troubles  as  are  generally  known  to  have  occurred,  seem  to  have 
been  in  the  matter  of  design  rather  than  in  principle.  It.  how- 
ever, appeared  wise  to  the  management  to  await  further  ex- 
perience with  those  of  the  sectional  type  now  in  service  before 
applying  more.  All  things  considered  this  order  of  locomotives 
is  designed  along  very  sound  and  conservative  lines,  and  includes 
nothing  of  an  experimental  nature. 

Wood  Working         ^"    ^^^^^   ^^   ^-    '^-    Po"i«''oy    presents    ^n 
a  characteristic  manner  a  study  of  the  work 
°**  *    ""^  performed  by  each  tool  in  a  shop  making 

Car  Shops  repairs  to  70  wooden  passenger  cars  and  714 

freight  cars  per  month.  This,  so  far  as  we  know,  is  the  first 
time  that  any  information  of  this  kind  has  been  published  or 
e\en  collected.  About  three  years  ago.  Mr.  Pomeroy  made  a 
somewhat  similar  study  of  the  metal  working  tools  to  be  used 
in  the  Scranton  shops  of  the  Delaware,  Lackawanna  &  Western. 
Tliis  was  published  in  the  American  Etigineer  and  Railroad 
Journal  in  April,  1909,  and  was  based  on  the  performance  the 
tools  could  fairly  be  expected  to  give.  The  present  study,  on 
the  other  hand,  is  based  on  what  the  tools  are  actually  doing  in 
a  well  organized  shop  which  has  been  in  operation  for  a  num- 
ber of  years  and  clearly  shows  the  value  of  a  study  of  this 
character  preliminary  to  the  selection  of  the  tools,  their  arrange- 
ment or  the  designing  of  the  buildings.       •:,■•:;:  .a  -. 


Locomotive 
Boiler 
Tests    ' 


Designers  of  locomotive  boilers  have  al- 
ways been  handicapped  by  the  lack  of  exact 
data  as  to  the  relative  value  of  firebox  and 
tube  heating  surface.  There  have  been  nu- 
merous attempts  to  evolve  an  equation  to  express  the  relation 

•  f  the  two,  based  on  expe.'ience  with  different  arrangements 
and  proportions  of  existing  boilers.  One  of  the  best  known 
"f  these,  which  was  accepted  and  generally  used  for  several 
^  ears,  was  put  forth  by  H.  H.  Vaughan  in  a  paper  before  the 
^A'estern  Railway  Club.  He  stated  that  by  dividing  the  total 
I'llie  heating  surface  of  the  boiler  by  the  square  root  of  the 
'iiigth  of  the  tubes  the  quotient  would  be  an  amount  of  heating 

iirface,  each  square  foot  of  which  would  be  equivalent  to  a 
'|»are  foot  in  the  firebox.  In  other  words,  in  a  boiler  with  16 
'1-  flues  the  firebox  heating  surface  was  four  times  as  valuable 
IS  tube  heating  surface,  with  20  ft.  flues  it  would  be  nearly 
''»ur  and  a  half  times  as  valuable,  and  with  25  ft.  flues,  it  would 
'C  five  times  as  valuable.  This  equation  seemed  to  fit  the  condi- 
lons  fairly  well  for  some  time,  but  was  finally  shown  to  be  in- 

•  ecurate.  The  indications  were  that  the  divisor  was  not  large 
'  iiough  and  that  actually  the  firebox  was  more  valuable  than  was 

ndicated.    Since  that  time  boiler  designers  have  generally  decided 
Ills  question  for  themselves  and  each  uses  his  own  formula. 

^\  hen   it   was   announced    that   comparative   tests   were   to   be 

'l•^de  at  Coatesville  between  two  boilers,  one  a  radial  stay  and 

'le  other  of  the   sectional   type,  and   that  each  was  first  to  be 

ested  with  the  firebox  and  barrel  of  the  boiler  separated  from 

each  other  so  far  as  water  and  steam  were  concerned,  it  seemed 


that  the  exact  information  so  long  desired  would  be  obtained. 
These  tests  have  now  been  completed,  and  although  the  complete 
report  has  not  been  issued,  a  paper  prepared  by  a  representa- 
tive of  the  company  that  furnished  the  facilities  for  making  the 
tests,  presented  at  the  last  meeting  of  the  New  York  Railroad 
Club,  contains  some  of  the  results.  It  appears  that  with  oil  fuel 
the  firebox  in  the  boilers  did  from  40  per  cent,  to  50  per  cent. 
of  the  total  work;  with  long  flame  coal  the  firebox  did  from  33 
per  cent,  to  48  per  cent.,  while  with  short  flame  coal  it  did 
about  8  per  cent.  less.  The  tests  in  this  respect  are  summed  up 
by  stating  that  a  square  foot  of  firebox  surface  is  equivalent  to 
7.6  sq.  ft.  of  tube  heating  surface.  These  boilers  had  290  2% 
in.  tubes.  18  ft.  2  in.  in  length  over  the  tube  sheets.  The  total 
heating  surface  of  the  radial  stay  boiler  was  about  3.003  sq.  ft., 
of  which  245.3  sq.  ft.,  or  about  8  per  cent.,  was  in  the  firebox. 

Inasmuch  as  these  tests  were  made  primarily  for  the  purpose 
of  comparing  the  two  types  of  fireboxes  and  not  for  deter- 
mining the  relative  value  of  the  firebox  and  tube  heating  sur- 
face, the  methods  employed  introduced  conditions  not  present  in 
a  normal  boiler,  such  ^s  the  cutting  off  of  the  circulation  between 
the  barrel  and  the  firebox,  and  the  interjection  of  cold  water 
through  a  perforated  tube  directly  over  the  crown  sheet.  It  is 
probable  that  this  relation  of  the  value  of  the  two  surfaces  does 
not  exactly  express  the  facts  under  normal  conditions.  It  prob- 
ably, however,  is  not  very  greatly  in  error  and  shows  beyond 
doubt  that  the  firebox  heating  surface  is  considerably  more  im- 
portant than  has  been  generally  believed.  It  checks  the  re- 
sults that  have  been  obtained  with  combustion  chambers  where 
it  has  been  found  that  the  cutting  out  of  from  700  sq.  ft.  to  800 
sq.  ft.  of  tube  heating  surface  and  replacing  it  with  about  one- 
tenth  as  much  firebox  heating  surface,  does  not  reduce  the 
boiler  capacity. 

Some  other  results  of  the  tests  quoted  in  the  paper  show  the 
possibilities  of  boiler  capacity.  With  a  combustion  of  119  lbs.  of 
coal  per  sq.  ft.  of  grate  per  hour,  1,669  boiler  horse  power  was 
developed,  or  one  boiler  horse  power  for  1.8  sq.  ft.  of  total  heat- 
ing surface.  This  required  an  evaporation  of  19.13  lbs.  of  water 
per  sq.  ft.  of  heating  surface  per  hour  which  was  equivalent 
to  8.78  lbs.  of  water  per  pound  of  coal.  Lender  these  conditions 
the  over-all  thermal  efficiency  of  the  boiler  was  more  than  65 
per  cent.  The  economy  of  the  brick  arch  was  also  clearly 
proved  in  these  tests. 
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The  deliberations  of  this  association  at  its  last  convention  were 
of  particular  interest  and  importance.  This  is  especially  true  in 
connection  with  instructive  methods  for  improvement  in  loco- 
motive firing.  There  is  probably  no  feature  of  locomotive  opera- 
tion that  presents  as  great  opportunities  for  improvement  as  in 
the  methods  employed  In-  the  firemen.  .\  number  of  roads  are 
actively  taking  up  this  subject,  and  the  methods  being  used  on 
some  of  the  more  progressive  were  fully  illustrated  and  demon- 
strated at  this  meeting.  Other  important  subjects  discussed  were 
the  inspection  of  fuel,  the  use  of  anthracite  coal,  and  locomotive 
drafting.  In  the  latter  paper.  H.  B.  MacFarland.  engineer  of 
tests.  Santa  Fe,  presented  sotne  startling  figures  in  connection 
with  the  amount  of  power  consumed  by  back  pressure  on  a 
locomotive.  He  also  gave  preliminary  figures  of  some  experi- 
ments he  is  making  with  artificially  induced  draft.  Dr.  W.  F.  M. 
Goss  presented  a  paper  on  the  subject  of  fuel  as  a  factor  in 
locomotive  capacity,  in  which  he  outlined  a  locomotive  that  pos- 
sibly may  be  required  in  the  future,  which  had  150  sq.  ft.  of  grate 
area.  Each  subject  aroused  most  active  and  valuable  discussion, 
all  of  which  is  included  in  the  proceedings.  A  list  of  members 
with  their  addresses  has  also  been  inserted  in  this  volume. 


New  Box,  Stock  and  Refrigerator  Cars 

V;;  v^;    ;:     ;;^^^  Steel  Frame  Freight   Equipment   With   Steel  Roofs     i^!-  v.  ■  -x-   ;^^^ 

■  ;;         ^  '^/'^^^^^^^.r  ,^^^  The  Framing  is  Suitable  For  Three  Types  of  Gars.         :  :V- -'  •^^^;^-^^^^^!\^-^^^^^v^^^^ 


In  harmony  with  the  decision  to  eventually  have  all  of  its 
cars  of  the  all-steel  type,  a  freight  car,  the  framing  of  which 
can  be  used  practically  without  change  for  either  box,  stock  or 
refrigerator  cars,  has  been  designed  in  the  mechanical  engi- 
neer's office  of  the  Pennsylvania  Railroad.  The  all-steel  design 
is  not  feasible  for  the  two  latter  types  of  cars,  and  in  con- 
sidering the  box  car  design,  the  advisability  of  the  use  of  steel 
was  taken  up  with  the  transportation,  traffic,  claim  and  other 
departments  of  the  railway,  as  well  as  with  a  number  of  ship- 
pers. The  decision  arrived  at  from  this  discussion  favored  the 
use  of  a  wooden  floor  and  a  wooden  lining,  and  the  new  box 
cars  are   being   built  in    this   manner.      If   at   any   time   it   seems 


cars  now  being  built  are  carried  on  standard  arch  bar  trucks, 
having  Syz  in.  x  10  in.  journals.  The  box  and  stock  cars  have 
an  inside  length  of  40  ft.  6  in.,  a  width  of  8  ft.  10  in.  and  a  clear 
height  inside  of  8  ft.  The  maximum  width  over  the  eaves 
is  9  ft.  11  J/2  in.,  and  the  total  length  of  car  outside  of  end  sills 
is  42  ft.  6  in"  The  top  of  the  floor  is  3  ft.  7y2  in.  above  the 
top  of  the  rail.      ■    ^r-..^"'' '.■■',: -'--■■■.•;   :.■  -^  :r  :■<■■'''."[•:':•''''''■:"■''■'  :.■ 

TJNDERFR.XJtf:. 
The    underframe    of   these    cars    follows    the    same    plan    em- 
ployed in  the  steel  passenger  cars  on  this  road,  wherein  all  of 
the  weight  of  the  car  and  lading  is  transferred  to  the  center 
sills  through  the  medium  of  two  cantilevers,  one  at  either  end. 


All-Steel  Door  Used  on  the  Steel  Frame  Box  Cars. 


desirable  to  use  a  steel  inside  finish,  it  can  be  substituted  with- 
out material  change  in  the  structure. 

The  box  car  thus  consists  of  a  steel  underframe  of  the  fish- 
belly  center  sill  type,  but  differing  from  previous  designs  as  will 
be  explained  later;  steel  side  framing  formed  of  posts  and 
braces  in  pressed  shapes  secured  to  angles  at  the  top  and  bot- 
tom ;  an  all-steel  roof  made  up  of  steel  carlines  and  steel  roof 
sheets,  the  latter  having  riveted  butt  joints  with  an  outside  and 
inside  cover  plate;  a  2-)'s  in.  tongue  and  grooved  wooden  floor 
and  a  1J4  in.  tongue  and  grooved  side  and  end  lining  on  the 
inside  of  the  posts  and  with  the  joints  running  verticallj-.  The 
:".  Stock  and  refrigerator  cars  differ  from  this  only  in  the  lining. 
The  box  cars  have  sliding  all-steel  doors  of  special  design, 
while   the    stock    and    refrigerator   cars   have    flush    doors.     All 


located  7  ft.  4  in.  inside  the  center  plate,  and  the  two  end  sills. 
Thus  the  body  bolster,  as  it  is  customarily  built,  does  not  ap- 
pear in  this  design  and  the  framing  at  that  point  is  only  such 
as  is  needed  for  stiffness  and  to  carry  the  side  bearings.  The 
center  sills  are  formed  of  y%  in.  plate  pressed  with  4  in.  flanges 
at  top  and  bottom.  The  sill  is  20  in.  deep  between  the  canti- 
lever connections  and  narrows  to  11  in.  at  a  point  22  11/16  in. 
inside  the  center  plate  and  continues  this  section  to  the  end 
sill.  A  4  in.  X  4  in.  x  9/16  in.  angle  is  riveted  to  the  bottom  of 
each  sill  on  the  inside,  and  extends  continuously  between  the  in- 
side draft  lug  faces,  which  are  incorporated  in  the  center  plate 
casting  and  are  located  about  15  in.  outside  the  center  pin  at 
either  end.  A  ^  in.  x  24  in.  top  cover  plate  extends  continuously 
for  the  full  length  of  the  center  sills. 
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The  cantilevers  on  either  side  of  the  center  sill  are  formed  of 
tw.t  dished  sections  of  fs  '"•  plate,  having  3y2  in.  flanges.  These 
arc  set  5  in.  apart  and  secured  to  the  web  of  the  center  sill  and 
to  the  4  in.  X  6  in.  x  5^  in.  angle  forming  the  bottom  member  of 
the  side  truss,  hereafter  called  the  side  sill,  by  riveting  through 
their  flanges.  There  is  a  fi  in.  x  12  in.  top  cover  plate,  5  ft. 
Syi  in.  in  length  and  a  similar  ^^  in.  bottom  cover  plate  which 
extend  continuously  across  the  top  and  bottom  of  the  center 
sill  and  are  riveted  to  the  flanges  of  the  cantilever  members. 
A  properly  formed  casting  is  used  as  a  stiffener  between  the  bot- 
toms of  the  center  sill  girders  at  this  point. 

At  the  end  sills  a  large  part  of  the  weight  of  the  car  struc- 


two  horizontal  stiffeners  between  the  corner  post  and  the  braces 
just  at  the  top  of  this  plate.  A  study  of  the  drawings  will 
show  the  advantages  of  this  end  construction,  which  not  only 
has  great  stiffness  in  the  vertical  plane  but  also  forms  a  secure 
and  permanent  end  structure  suitable  f^r  resisting  shocks,  both 
of  shifting  load  and  of  misuse.  ,  "  v 

At  the  center  plate  the  usual  bolster  is  replaced  by  "U"  shaped 
pressed  steel  sections  7  in.  in  depth,  and  7^  in.  wide  in  the 
channel  section,  which  are  riveted  through  their  outward  flanged 
edges  to  the  center  and  side  sills.  Above  the  side  bearing  is  an 
iron  filling  and  stiffening  piece.  At  the  extreme  end  is  a  cast- 
ing suitable  for  attaching  chains,  or  for  jacking  the  car.     The 
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Underframe  of  Steel   Box,  Stock  and   Refrigerator  Cars;   Pennsylvania   Railroad. 


*urie  is  transferred  by  diagonal  braces  from  the  corners  directly 
to  the  center  sills;  hence  the  structure  of  the  underframe  at  this 
point  is  considerably  lighter  than  at  the  cantilever,  but  is  of  even 
J;reater  stiffness  in  the  vertical  plane.  The  end  construction  con- 
sists of  a  J^  in.  plate  extending  the  full  width  of  the  car.  It  has  a 
depth  of  5  in.  below  the  top  of  the  center  sills  and  is  flanged  in- 
ward for  a  distance  of  103^  in.  at  the  center  and  narrows  some- 
^^'hat  toward  either  side,  and  then  is  carried  up  on  the  inside  of 
'  le  corner  and  end  posts  for  a  distance  of  23^  in.  It  is  secured 
^:)  the  draft  casting  at  the  end,  to  a  corner  casting  which  in- 
cludes the  push  pole  pockets,  to  the  side  longitudinal  angles,  to 
'he  corner  posts  and  the  end  post  and  braces,  as  well  as  to  the 


center  plate  casting  fits  between  the  members  of  the  center  sill 
and  extends  some  distance  toward  the  end  sill,  forming  the  back 
stop  casting  for  the  draft  gear.  The  center  plate  itself  is  a  sepa- 
rate piece  riveted  to  the  bottom  of  the  sill.  Very  heavy  diagonal 
braces  extend  from  the  corner  casting,  which  includes  the  push 
pole  pocket,  to  the  center  sills  at  the  center  plate. 

There  are  six  stiffeners  between  the  center  and  side  sills,  four 
being  located  between  the  cantilevers  and  one  midway  between 
them  and  the  center  plate.  These  consist  simply  of  dished  sec- 
tions 6^4  in.  in  depth  and  without  cover  plates.  Similar  dished 
pieces  8  in.  in  depth  are  secured  between  the  center  sills  at  these 
points.     There   are  no   intermediate   longitudinal  members,   the 
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li.'or  being  constructed  of  2^  in.  material,  giving  ample  strength 
t. .  carry  the  lading  without  such  supports.         v.'  .V"v 

':  • -'c  :''v-.:7v^^  .tr/^'^'v;^  superstructure.  -;  J  ^^. C!;;"- "';■  ■/  .-.'''■  '"■■'■■ 
The  side  framing  consists  of  a  series  of  posts  and  braces,  each 
firmed  of  y%  in.  open  hearth  steel  pressed  in  "U"  shape  of  vary- 
ir.g  cross  section,  as  is  shown  in  the  detail  of  one  of  the  posts. 
The  shape  of  these  members  is  such  as  to  give  the  greatest 
resistance  to  side  thrust  at  a  point  about  one-third  of  the  dis- 
tance above  the  floor.  The  side  flanges  are  wide  and  the  ends 
are  flat,  being  riveted  directly  to  the  sill  and  plate.  This  type 
of  post  was  selected  on  account  of  its  great  strength  and  light 
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Secfion  C-D. 
Pressed  Steel  Posts  for  Steel  Freight  Cars. 


W^'^ 


weight,  and  the  opportunity  given  for  a  strong  connection  at 
tlie  joint.  Sufficient  rivets  can  be  inserted  to  develop  the  full 
strength  of  the  member  without  the  necessity  of  using  angles  or 
gusset  plates.  These  posts  and  braces  are  secured  at  the  top 
to  a  4  in.  X  6  in.  x  .>s  in.  angle  which  has  its  shorter  leg  extend- 
ing outward.  At  the  bottom,  the  angle  forming  the  side  sill 
has  its  shorter  leg  extending  inward.  The  posts  and  braces 
are  indented  at  the  ends  to  tit  around  the  angles,  giving  a  smooth 
surface  on  the  interior  of  the  car  for  the  attachment  of  the 
lining. 

It  will  be  noted  that  the  main  posts  are  located  at  the  connec- 
tion of  the  cantilever  to  the  side  sills  and  a  large  portion  of  the 


themselves  are  bulb  angles  and  are  fastened  to  the  plate  and 
sill  at  either  end.     ^_;        .  \-f''^['^yf--'^'.''^'^>'^j-'i-'::'^-^''^.'^\ 

The  short  horizontal  struts  of  the  same  general  style  as  the 
posts  and  braces,  and  secured  between  them  at  various  points, 
are  included  as  a  means  of  fastening  the  side  lining  rather  than 
part  of  the  frame  structure.  The  corner  posts  are  4  in.  x  4  in. 
X  yi  in.  angles  and  have  one  leg  cut  away  at  the  bottom  where 
they  are  riveted  to  the  side  sills.  Inasmuch  as  they  pass  outside 
of  the  end  lining  and  are  securely  riveted  to  it,  and  are  also 
fastened  to  the  side  sill,  this  does  not  oflFer  a  point  of  weakness. 
The  end  of  the  car  has  a  post  in  the  centre,  and  diagonal  braces 
from  the  upper  corners  to  the  center  sill  on  either  side.  These 
pass  outside  the  steel  end  sheathing  and  are  securely  at- 
tached to  it.  They  transfer  practically  all  the  weight  of  the  car 
body  and  a  portion  of  the  lading  directly  to  the  end  of  the 
centre  sills  at  this  point.  Practically  all  the  rivets  at  the  con- 
nections between  the  principal  members  in  the  side  framing 
are  ^  in. 

Specially  designed  steel  carlines  are  spaced  3  ft.  9J^  in.  apart, 
being  located  without  reference  to  the  posts.  These  rest  on  top 
of  the  plate  and  are  continued  outside  and  flanged  down  at  the 
ends.  The  V^  in.  steel  roof  sheets  are  in  sections  of  the  same 
width  as  the  distance  between  carlines.  but  the  joint  comes  mid- 
way between  the  carlines.  Above  the  butt  joint  between  the 
sheets  the  upper  cover  plate  is  f<irmed  with  a  ridge  in  the  centre 
whicli  adds  to  the  stiff^ness  of  the  structure.  One-quarter  inch 
rivets  are  spaced  close  together  at  the  joint  and  no  calking  is 
required.  The  roof  sheets  on  the  cars  now  under  construction 
are  not  continuous  across  the  car  and  the  joint  at  the  center  is 
formed  by  flanging  up  the  edges  and  riveting  them  to- 
gether. At  the  eaves  the  roof  sheets  are  carried  out  beyond  the 
plate  and  flanged  over  and  a  V^  in.  x  1  in.  strip  is  riveted  along 
the  edge  on  the  inside,  forming  a  stiffening  piece.  The  roof 
structure  is  secured  to  the  car  framing  at  the  sides  by  only  ten 
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End    Elevation    and    Sections   of   Steel    Frame   Box   Car. 


weight  of  the  car  body  superstructure,  as  well  as  part  of  the  lading, 
will  be  carried  through  these  posts  and  the  cantilevers  to  the 
center  sills.  The  weight  from  either  side  is  transferred  to  them 
at  the  top  by  the  diagonal  braces  which  are  of  the  same  general 
form  and  style.  Another  post  is  located  between  the  main  posts 
and  the  end  of  the  car.  It  will  be  seen  that  this  does  not  come 
i>pposite  the  center  plate  and  none  of  the  load  is  transferred  to 
the  underframe  at  this  point.  The  weight  of  the  roof  carried  by 
this  member  is  transferred  up  through  the  diagonal  braces  and 
distributed  equally  to  the  main  post  and  to  the  end  framing. 
Both  the  upper  and  lower  longitudinal  members  of  the  truss  are 
continuous  for  the  full  length  of  the  car  body.  The  side  sill 
is  reinforced  under  the  door  by  a  4  in.  x  ZVz  in.  x  Y^  in.  bulb 
angle  riveted  to  it.  The  Z  bars  installed  for  door  slides  also  give 
some  reinforcement  at  the  top  of  the  openings.     The  door  posts 


rivets  on  each  side.  These  are  at  the  carlines  where  the  sheet  is 
bumped  down  and  a  Y^  in.  rivet  passes  through  the  sheet,  car- 
line  and  outwardly  extending  leg  of  the  angle  forming  the  plate. 
At  the  end  of  the  car,  the  carline  is  formed  of  a  4  in.  x  6  in.  x 
Yi  in.  angle  of  the  proper  shape,  and  the  roof  sheets  extend  over 
it  and  are  secured  to  it  by  a  large  number  of  Yi  in.  rivets.  Here 
the  eaves  are  carried  over  in  the  same  manner  as  at  the  sides. 

The  running  boards  are  fastened  to  two  short  sections  of 
Z-bars,  riveted  directly  to  the  carlines  and  through  the  roof 
sheets  as  is  shown  in  the  illustration. 

The  wooden  side  lining  is  secured  on  the  inside  of  the  frame 
at  the  top  by  means  of  a  Y%  in.  x  2^4  in.  bar  on  the  inside  of 
the  lining,  which  is  held  by  Ya  '"•  bolts  passing  through  the 
plate  and  with  nuts  on  the  inside.  It  will  be  noted  that  the  top 
of  the  lining  is  soinewhat  below  the  top  of  the  plate  and  that  be- 
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t\v:<-n  all  carlines  there  is  an  open  space  between  the  plate  and 
the  roof  sheet,  equal  to  the  thickness  of  the  carlines  at  this  point. 
Til  s  permits  excellent  ventilation  of  the  car  without  the  possi- 
bil.ty  of  the  entrance  of  snow  or  rain.  At  the  bottom  the  side 
lin  ng  extends  inside  of  the  floor  down  to  the  side  sill,  and  is 
helil  on  the  outside  by  a  wooden  strip  fitted  between  the  posts 
anl  braces,  which  is  held  by  castings  riveted  to  the  side  sills.    In 


_>j  $^*i< 2b-—->ir! 20- >i< 20- — ^>j<- ZC?- -M  ek  V- 

t« 9'0^'- ->i 

Section  of  Refrigerator  Car  Showing  IVIethod  of  Applying  Insulation. 

addition,  the  lining  is  secured  to  the  posts  and  braces  by  numer- 
niis  screws.     At  the  end  of  the  car  the  lining  only  extends  down 

to  the  top  of  the  steel  plate.       .^  .;     v  ;/  'i-.-C:..  ■..:■■■■  ■:.:---p'-'.--  '■    -■:.: 

.';••;■     ^.■   ■:".■.■"-'■      -'V  DOORS.  '■;•;■-  ■\-';,  ^-Z- "■,-.•>"' 'V  ':    iV^. 

\\\  all-steel  door  of  exceptionally  light  and  simple  design  has 
been  applied  on  the  box  cars.    It  consists  of  a  sheet  of  %  in. 


angle  is  continued  to  the  first  post.  At  the  top  the  Z-bars  arc 
flattened  out  and  secured  in  the  flange  at  the  upper  part  of  the 
sheet.  At  this  point  are  also  riveted  the  carrying  irons  which 
are  not  provided  with  rollers  but  slide  with  metallic  contact  on 
the  abbreviated  Z-bar  at  the  top  of  the  door  opening,  which  also 
extends  to  the  first  post.  ..;... -..^  ,.'."..  .i. ■.-••■  .-v  ,' ' 

The  door  is  thus  secured  at  each  comer,  both  top  and  bottom, 
no  matter  what  its  position  may  be.  It  is  entirely  smooth  on 
the  inner  surface  and  is  set  out  sufficient  to  clear  the  side  posts 
and  braces.  The  floor  is  carried  out  to  meet  the  door  in  the 
opening,  the  extension  being  supported  by  the  bulb  angle.  The 
sides  of  the  opening  are  filled  by  buib  angles  of  the  proper  width 
which  arc  secured  to  the  top  and  bottom  members  of  the  door 
frame  by  corner  irons,  and  are  also  riveted  to  the  sill  and  side 
plate.  These  members  form  the  door  posts  and  are  backed  up 
by  2  in.  hard  wood  strips.  The  Z-bars  at  either  side  of  the 
door  are  flanged  from  steel  plates,  and  the  one  at  the  back  of  the 
door  is  carried  around  the  edge  of  the  sheet  to  form  a  lip  and 
seal  the  opening.  The  door  stop  is  another  Z-liar  flanged  from 
plate  and  secured  on  the  outside  of  the  door  [tost.  It  extends 
fiut  a  sufficient  distance  to  form  a  stop  for  the  full  height  of  the 
door.  The  handle  is  riveted  directly  to  the  sheet  and  does  not 
increase  the  side  clearance  of  the  car.       -v':^^  f:-y'-  "t  -':  ■    .     • 

•■-:':y-;-r>'.--:.-"V-''i^:-;''  ^:~  'i  :       STOCK  CAR        •  ■•• '    -  -■;;/.  '' ■■/-  ^ ::'■'■'   :  ■ .  /  .. 

The  adaptation  of  this  framing  to  a  stock  car  is  shown  in  one 
of  the  illustrations.  The  only  changes  are  in  the  method  of 
securing  the  lining  or  slats  and  the  arrangement  of  the  door. 
The  underframe,  side  framing  and  roof  structure  are  practically 
identical  with  the  box  car.  Since  the  slats  run  horizontally  there 
is  no  necessity  for  the  horizontal  struts  between  the  posts  and 
Iiraces.  The  hard  wood  strips  forming  the  slats  are  1^4  i»-  x  6 
in.  and  are  secured  directly  to  the  framing  by  y%  in.  bolts  with 
the  nuts  on  the  outside.  An  end  door  is  desired  in  this  car,  and 
it  will  be  seen  that  there  was  sufficient  room  between  the  end 
post  and  the  diagonal  brace  in  the  upper  part  cf  the  car.  This 
door  is  arranged  to  slide  toward  the  side  of  the  car.  There  is 
a  small  2'4  in.  x  2\%  in.  x  3/16  in.  angle  on  the  inside  of  the 
corners  to  hold  the  end  of  the  wooden  slats.    The  doors  on  this 
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il  of  the  proper  size  flanged  over  in  box  section  at  the  bottom 
d  in  "U"  section  at  the  top.  .\r\  upward  extending  flange  at 
t'  box  section  is  spot  welded  to  the  main  sheet.  There  are  two 
rizontal  pressed  steel  members  of  "U"  section  equally  spaced 
'  the  outside  of  the  sheet  and  spot  welded  in  place.  At  either 
'e  are  Z-bars,  spot  welded  in  place.     These  are  formed  over 

hook  shape  at  the  bottom  and  pass  under  and  back  of  the 
ge  of  the   bulb  angle  secured  below  the   floor  opening.     This 


car  arc  of  the  flush  sHding  type  that  has  been  standard  for  this 
type  of  equipment   on   the   Pennsylvania.  .-     /^     ;- s  ^'-v    ':.._. 


REFRiGKR.\TOR     C.VRS.I    - 


The  framing  of  the  refrigerator  car  does  not  differ  from  the 
l)ox  or  stock  car  except  at  the  door  posts,  where  on  account  of 
ihe  smaller  door  opening,  the  regular  pressed  steel  post  has  been 
included  and  the  doors  are  carried  on  separate   wooden  posts 


y-.  : 


■.'■  '•-.. 


■  -.V-." 


508 


bolted  to  the  sills  at  the  top  and  bottom  and  forming  part  of  the 
lining.  The  type  of  insulation  and  the  method  of  apjjlying  it  is 
shown  in  one  of  tlie  illustrations.  It  will  be  noted  that  the 
cork  sheets  are  carried  for  nearly  one  foot  idxne  the  floor  level 
on  the  sides  and  ends,  thus  preventinjj;  the  capillary  attraction 
of  the  hair  felt  from  carrying  up  any  moisture  that  might  pos- 
sibly leak  through  at  the  floor  level.  The  insulation  at  the  floor 
is  of  cork  and  is  laid  in  two  1  in.  layers  with  a  ' .'  in.  between ; 
there  are  also  three  layers  of  two-ply  felt  waterproof  paper. 

.  ■'  The  door  is  of  the  type  customarily  used  on  refrigerator  cars, 
an<l  the  Miner  door  operating  fixtures  have  been  applied.  The 
joints  around  the  d<H>r  are  sealed  by  heavy  canvas  and  hair  ar- 
ranged as  a  cushion. 

.'  •  The  car  has  an  inside  clear  lenjjtb  betwem   ice  tanks  of  32  ft. 
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Section   of   Refrigerator  Car  Insulation   at   Lower  Corners.         . 

\V/2    \n..    a    \»idth    of    S    ft.    4' j  in.  and  a  clear  lieiglu  nf  7  ft. 

413/16.in.    ^:r:■-^>^,..V;;::y^    >/vV^■.^.:;:.■■^^ 

None  of  these  cars  have  been  coinplctcd.  and  it   is  inii)ossible 

to  obtain   the   actual   weights;   it   is   estimated   tl'.;!t   in   each   case 

the  cars  will   weigh  considerable  less  than   the  steel   underframe 

and    wooden    superstructure    car   of   the    s.ime   si/e.        .  -  ,. 


A  steam  chest  relief  valve  designed  to  overcome  some  of 
the  difticulties  experienced  with  the  types  of  valve  now  in  s<  :v- 
ice,  has  been  designed  in  the  ofifice  of  the  mechanical  engii;  er 
of  the  Illinois  Central.  Reference  to  the  illustration  -in 
quickly  indicate  two  of  its  principal  advantages,  one  being  he 
cushioning  of  the  valve  when  seating,  and  the  other  the  use  of 
a  type  of  cap  which  can  be  reversed  and  used  to  seal  the  v;.  ve 
in  an  emergency.  ]t  will  also  be  noted  that  the  spindle  is  st  la- 
rate  from  the  valve  itself,  and  as  it  wears  and  the  chamber  in 
the  valve  becomes  larger,  it  is  only  necessary   to  put  in  a  n  w 


->llF [syOhm. ^ 


This  viei¥  shonifS  emergency 
cover  in  ifs  norma f posiHon}^' 


I 
I 


In  case  o-f  broken  fa  Ire  orrafre 

sea  I,  the  r.orer  is  I'd  be  inrerfecJ  as 

l^'i  ,       I       shorvn. 


,%"sfud 


Intkrkpting  1'kiit  Exhibit.— a  number  of  employees  of  the 
Atchison,  Topeka  \-  "i^anta  Fe  shops  at  San  Bernardino.  Cal, 
were  recently  awarded  a  loving  cup  and  a  check  ltir  $100  as  the 
first  prize  for  the  best  exhibit  at  an  orange  show.  Tlieir  exhibit 
consisted  of  a  nn  <iel  of  a  locomotive  and  tender  iiauling  a  re- 
frigerator car  and  caboose.  The  locomotive  was  complete  even 
to  the  safety  api)liances  and  the  refrigerator  car  and  caboose 
were  exact  inodeN  of  those  used  on  the  Santa  l->.  The  engine 
and  tender  were  decorated  with  700  dozen  oranges  and  the  whole 
train  was  elevated  on  a  road  bed  decorated  with  1.400  dozen 
lemons.  The  exhibit  was  prepared  under  the  directi<*n  of  H.  S. 
Wall,  superintendent  of  the  San  Hernardino  siioi>s. 
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*'•■'"     Vacuum    Relief   Valve    Developed   on    the    Illinois   Central. 

siiindle  of  a  larger  size  and  not  renew  the  whole  valve.  In  a'!- 
dition  to  the  cap  forming  an  emergency  seal  when  reversed,  t 
•:  also,  in  its  normal  position,  tends  to  throw  the  steam  downvvai  1 
and  gives  excellent  protection  against  the  entrance  of  cindei^ 
or  dirt.  The  spindle  is  keyed  in  the  upper  part  of  the  val\  • 
casing,  but  the  valve  itself  is  free  to  turn.  A  difference  of  !/•  - 
in.  is  allowed  between  the  diameter  of  the  spindle  and  the  dian 
eter  of  the  chamber  in  the  valve,  or  sufficient  to  permit  a  quit  ' 
closing,  but  small  enough  to  make  the  encK)sed  air  act  as  '■ 
cushion  and  prevent  the  slamming  of  the  valve  against  its  sea  , 
which  is  so  freciuently  the  cause  of  leaks,  and  often  of  broke 
valves. 


Freight  Tr.m tic. — The  number  of  tons  of  freight  carried  dm 
ing  the  year  ended  June  30,  1911.  was  1,781,637.954,  which  is 
decrease  of  68,262.147  over  that  of  the  previous  year. 
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I  An  Analysis  of  Wood  Working  Machines 


Tools    Required    in    a    Gar    Repair     Shop     for    General    . 
Repairs  to  70   Passenger  and  714  Freight  Gars  Per  Month. 


In  laying  out  a  new  wood  working  shop  for  car  repairs,  it 
is  desirable  to  have  accurate  information  as  to  the  amount  of 
work  that  will  be  required  of  each  machine  for  a  certain  definite 
<iutput,  as  well  as  the  length  of  time  the  machine  will  require 
to  perform   the   operations.  .,/'-;:"</  ■•^•'' r^V 

So  far  as  the  writer  knows  there  is  no  data  available 
that  will  answer  satisfactorily  for  this  purpose  and,  therefore, 
in  preparing  for  the  design  of  a  new  shop  of  this  character,  a 
study  of  a  large  shop  now  in  operation  was  made.    The  infornia- 


work  system  and  at  an  efficiency  probably  as  good  as  the  average 
railway  shop  of  its  size  in  the  countrj-.  This  shop  furnishes 
material  for  repairs  made  at  the  same  point,  as  well  as  con- 
siderable material  which  is  shipped  to  outside  points. 

In  preparing  the  tables  the  method  employed  in  arriving  at 
tlie  machine  tool  time  was  on  the  basis  of  the  actual  piece 
work  prices  and  the  number  of  pieces  and  operations.  The 
latter  were  taken  at  the  average  of  going  conditions  and 
schedules,  covering  six  months'  operation,  checked  by  a  careful 


T.\BLE  HI— TINTE  CHARGED  MACHINES  FOR  CHANGING,  ADJUSTING,  SHARPENING,  ETC 
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i'or  chamfer,  bead  and  round 

I'or  sash    

l-'iir  tongue  and  groove 

For  O.  G.   J'i   and   Ji   round 

For  square  work,  small   head 

For  square  work,  large  head " , 

Fcir  crown    moulding    

Set  tenoner   for   sash  and  sharpen 

St  t  tenoner   plane    

Set    for    gaining 

Sit  gainer  plane    

Sit   gainer   with   form    

Set  for  grooving   

Set  for   marquetry    

Set  when   rolls  changed   

Set  when   rolls  not  changed 

Removing  knives   and  sharjiening 

Set  for  square  edge   from   (hnie!i>i<>ns 

From  T.  and  G.  to  dimension 

.Set  for   Murphy   roof   strips , , 

Set  for   ash   corners 

.Set  and    sharpen    

Change  knives  and  spurs,   large  G 

Change  knives  and  spurs,  sill  G 

Changing   knives    (3) 

Changing   knives    (3) i, ..,..,. 

Changing   knives    (2) 

Changing   knives    , 

Change   and  sharpen   sidchead .. 

Change   and   sharpen   sidehead 

Change   knives    (2) 

Set  knives   for  fluted  roofing 

Set  for  window  belt  strips 

Set  for  sideheads    \  .  .'. 

Set  top   and   bottom    cylinders 

Sharpen   with  file  and  stone,  sideheads 

Sharpen  with  file  and  stone,  top  cylinder 

Sharpen  with  file  and  stone,  bottom  cylir.der 

Total 

Sharpen   and  set  for  T.   &  (■.  dnnen^ioner 

Sharpen  and  set  for  (i.   &  W.   planer 

••  .    .  "G.  &  W.   planer.  .■•■■:. 
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2.50 


5.83 


tion  thus  collected  was  tabulated  and  permits  a  ready  determina- 
non  of  the  number  and  kind  of  wood  working  tools  that  would 
'C  required  for  any  output  desired.     By  segregating  the  repairs 
ndcr  various  headings  and  into  unit  operations,  which  can  be 
asily  done  either  by  an  arbitrary  selection  based  on  a  knowledge 
'f  the  subject  or  by  records  available  at  any  shop  operating  under 
-imilar   conditions,   it   will   be   seen   that   the   data   given   in   the 
ollowing  tables  give  accurate  information  on  the  size  and  kind 
if  tools  that  will  be  required,  as  well  as  the  number  of  each 
ype.     If  tools  of  greater  or  less  capacity  than  those  shown  in 
he  table  are  desired,  the  data  here  given  can  be  easily  pro- 
bated to  give  correct  results. 

The   shop  selected   for  the  study  was  the  Fitchburg  shop  of 
he  Boston  &  Maine,  which  is  working  under  a  complete  piece 

'Consulting   Engineer,    105    West   40th    Street,    New    York   City. 


analysis  of  three  years'  output.  The  time  was  then  determined 
in  the  following  manner:  •:.■';.•.■':       .   :    •  -    .    ' 

.Average  time  =  Piece  work  price  x  Number  pieces  per  month 
-h-  Average  hourly  rate. 

In  many  cases  the  piece  work  price  in  the  schedule  covered 
the  complete  operation,  which  comprehended  many  tool  opera- 
tions. In  such  cases  the  price  was  segregated  into  the  com- 
ponent machine  movetnents  participating  in  and  forming  a  part 
of  the  completed  portion,  aggregate,  or  lump  sum  rate,  on  a  per- 
centage basis,  the  proper  percentage  being  determined  by  obser- 
vation and  time  study  tests. 

Table  Number  1  represents  material  operations  where  the 
repairs  were  made  and  the  material  applied  directly  at  the  shop, 
in  the  nature  of  heavy  repairs.  It  will  be  seen  that  the  diflferent 
tools  and  number  of  each  kind  are  at  the  head  of  the  columns, 
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while  the  articles  or  pieces  shaped  and  machined  are  in  the  first 
column.  The  time  required  for  each  tool  operation,  determined 
on  the  basis  described,  is  then  given  in  the  columns  under  each 


TABLE  I   (Continued). 


ADDITION^VL  ITEMS. 


a         — . 


xTj 


•^,       CS         >^         -&- 


Arch  finish   ......;.-...^. ••••••       •3-00 

Dust   guards    1-25 

Hopper    cov 0.58 

Sash,   blocks,   etc 2.33 

Boards    

Dowels    

Drawers,   etc 

Resawing    


6.23 


0.75 
6.18 


2.40 


11.83 


n 


54.17 


Total 


7.16 


6.23       0.93       2.40     11.83     54.17 


tool  heading.  It  will  be  seen  that  while  in  some  operations  wc:': 
on  but  one  tool  is  required,  there  are  others  that  required  >  5 
high  as  seven  different  tools  for  completion. 

Table  Number  2  gives  the  same  information  in  connecti'  n 
with  material  that  is  furnished  to  outside  repair  points,  covering 
light  or  running  repairs  such  as  are  made  in  terminal  or  junction 
yards.  In  connection  with  this  table  it  might  be  mentioncJ, 
that,  while  the  number  of  cars  in  the  total  that  are  credited  to 
the  shop  for  this  outside  operation  are  based  on  general  repairs 
determined  by  an  average  time  per  car,  obtained  from  the  shop 
oj)eration  for  the  heavy  home  repairs,  as  a  matter  of  fact 
this  material  for  outside  repair  or  inspection  points  represented 
light  repairs  on  430  cars,  while  the  equivalent  number  of  cars 
equated  on  a  heavy  repair  basis  represents  80  cars. 

Table  Number  3  gives  the  detail  time  for  sharpening,  changing 
and  adjusting  knives  and  rolls  on  the  various  tools,  this  being  a 
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,     ITEM  .\ND 
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Battens,  standard. .  .250 

Beads,    glass 1,200 

Brake  beams    10 

Blocks,    truss 250 

Boards — 

Lining    3,500 

Finish    4,000' 

'      Running    15,000' 

Floor     2,500^ 

Pratt    door 50  . 

Bolsters    290 

Dust   guards    200 

Ladder   sides    250 

Plates  and   planks.. 275 
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7.99 

o'.so 
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3.33     2.90  13.33 
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1.33     0.84 


0.33 
4.28 


0.50 


23.00 


Sills,  various   500     2.50   11.64 

Sheathing,    pass..5,000;       6.70 .....    

1,600      3.73     3.6/    

Stakes    250     4.16 

Step  treads    250       3.42    1.91     0.42   

Step   brake 30  I j  35 

Step  pass,   side 25  J  ^  ., 

Stops,  frt.  car  door.  150   1.25  1.-5 

Studding,  frt.   car.. 100     0.49   

Saddles,  frt.  &  cab.  c.  675     1-70   ..... 

Tie  &  dft.  timbers..  150     12..S0 

Truck  sills    20     L27 
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18.80 


6.25 
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8.30 
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j,,tal    35.38     5.67     6.97     7.05   18.02  48.07  21.21     8.23  10.26     8.10  37.29     9.28  40.91    12.40   13.33     0.50     5.00     8.30  53.53     1.00  21.00    3.33 
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ITEM   AND  QUANTITY. 
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Closet  stand    1 

Bridges,   gangplanks  for   freight 

houses    70 

Blocking   carriage    50 

Blocking,    wreck    trains 4,000' 

Barrel  heads   .^5 

Boards,   playing  card 36 

Carpenters'   tool   boxes 36 

Desks,  stand,  office Yi 

Folder  racks   (pass,  stations)  ....  3 
Handles,  brush  and  lant.  hook.  197 

Horses,   carj>enter    48 

Gages,    car    msp 2 

Keg  heads   36 

Ladders — 

8'    36 

8'— 15'    10 

.      IS'— 20'    5 

20'— 30'    5 

■      Step    12 

Push  car  sills 40 

Pail     bottoms    for    canvas    colp. 

pails     24 

Pickets,  fence  50 

Rollers,   freight  house 125' 

Signs,  cinder 25 

Stretchers,  cab.   and  bag.  car... 25 

Window   lifts    5 

Wheel   clubs    3 

Wheel  levers    12 

Wedges     700 

Flagsticks    1,660 
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necessary  part  of  the  operation  which  must  be  included  in  the 
tot  il  and  is  not  included  in  Tables  1  or  2. 

Table  Number  4  gives  the  machine  tool  time  spent  on  various 
operations  furnished  on  order  for  the  various  departments  of 
the  road,  being  material  other  than  for  car  repairs. 

In  Table  Number  5  will  be  found  a  summary  giving  a  recapitu- 
lation of  all  the  operations  shown  on  Tables  1  to  4  inclusive,  and 
brought  together  as  a  grand  total  in  Column  5.  Column  6  gives 
the  load  factor  which  was  determined  as  follows : 

Load  factor  =  Total  machine  time  -f-  (Number  of  tools  x  26 
days  X  9  hours.)        ■;;  ..  :  /■  ;,.;.■:  -^A-v.;?'  "'-■•■ 

Columns  5  and  6  are  equated  to  an  equivalent  number  of 
freight  cars  on  the  basis  of  five  hours  per  car,  which  is  found 
to  be  the  average  obtained  from  segregating  the  time  consumed 
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4  Rip  saws   ■{  1—22"  } 

292.68 

35.38 

67.97 

23.30 

419.33 

0.45 

l.l-24"j 

1  Self-feed   np  saw 

1  Comb.  Rip  &  C.  O.  saw.. 

60.09 

5.67 

65.76 

0.28 

145.84 

6.97 

10.32 

163.13 

0.70 

40.40 

7.05 

13.34 

60.79 

0.13 

2  Swing   C.    O.   saws 

2  R'y  C.  O.  saws 

373.98 

18.02 

21.49 

413.49 

0.88 

153.70 

48.07 

142.51 

344.28 

0.74 

3  36"  band  saws 

223.83 

21.21 

3.63 

248.67 

0.36 

2  Buzz   planers,    16"— 12"... 

148.07 

8.23 

28.47 

5.83 

190.60 

0.41 

Gainers  and  tenoners — 

1       Horz.  car  gainer 
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1       End  tenoner   
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8.30 

9.15 
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90.45 
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6.00 

on  freight  cars,  as  given  in  Table  1  and  divided  by  the  number 
cf  freight  cars  comprehended  in  that  table. 

A  study  of  tables  of  this  character  prepared  for  any  shop 
njw  in  operation  will  readily  show  which  tools  are  being  used 
t  >  full  capacity  and  which  are  lying  idle  the  larger  part  of  the 
t  me.  It  will  often  permit  the  rearrangement  of  the  work  so 
that  a  single  tool  can  be  made  to  do  the  duty  of  two  or  three, 
or  on  the  other  hand  it  will  show  just  what  new  equipment  will 
bi  necessary  to  increase  the  capacity  of  the  shop. 

The  ideal  load  factor  is  very  greatly  influenced  by  certain 
riachines  and  operations  that  are,  from  the  nature  of  the  case, 
iutermittent  and  infrequent  in  their  operation  and  scope,  which 
particular  machines  would  be  required  if  only  50  cars  were  re- 


paired and  jet,  are  capable  ot  handling  work  of  the  character 
adapted  to  these  particular  machines  for  500  or  more  cars,  just 
as  in  a  locomotive  shop,  a  driving  wheel  lathe  that  could  handle 
the  tire  turning  for  500  locomotives  per  year  would  be  required 
in  a  smaller  shop  handling  only  50  engines  a  year.  Consequently 
considerable  judgment  and  experience  is  necessary  in  pro-rating 
or  focusing  the  results  of  such  an  analysis  as  the  foregoing  to 
comprehend  or  apply  to  the  needs  or  requirements  of  shops  of 
different  or  varying  capacities. 


TENDER    DERAILMENTS 


The  following  diagnosis  of  the  cause  of  tender  derailments 
is  '.aken  from  a  letter  from  E.  W.  Summers,  president  of  the 
Summers  Steel  Car  Company,  Pittsburgh,  Pa.,  which  was  pub' 
lished  in  the  Railway  Age  Gazette  of  September  27,  1912.  Verjf  • 
few  problems  have  given  so  much  trouble  to  railway  officers  as 
has  that  of  tender  derailments,  and  Mr.  Summers  gives  a  simple 
and  logical  reason  of  its  cause  and  suggestions  as  to  the  solution  ■ 
of  the  difficulty.     He  says  :  i 

"It  is  easy  enough  to  know  the  cause  of  a  wreck  where  there  is 
a  collision,  or  a  switch  is  left  open,  but  on  a  straight  track  with 
rails  apparently  in  normal  condition,  the  problem  is  different  . 
Note  the  phrase,  "'apparently  in  normal  condition."  .\fter  the 
wreck,  with  the  rails  and  cross  ties  all  torn  up  and  the  ballast 
swept  away,  investigation  proves  little  or  nothing.  Everything  i»\ 
so  twisted  that  we  cannot  tell  what  happened  first.  Whether  the 
report  is  "rails  spread,"  or  "defective  rail,"  or  "cause  unknown." 
it  is  all  the  same — we  learn  nothing  from  it.  With  the  track 
absolutely  straight  and  solid  it  will  not  happen,  but  you  cannot 
keep  a  track  in  such  a  condition. 

I  "The  trouble  is  that  we  are  shooting  thousands  of  tons  along 
the  track  at  almost  cannon  ball  speed  and  attempting  to  deflect 
its  course  without  making  provision  for  the  resistance  neces- 
sary to  cause  such  deflection.  In  rounding  curves  provision  is 
made  for  the  reaction  necessary  to  change  the  course  of  the 
train,  but  slight  kinks  occur  in  straight  track  without  provision) 
for  taking  care  of  the  disturbance  set  up.  Lateral  kinks  in  the 
rails  are  provided  for  by  loose  fits  of  journals  and  journal  bear- 
ings and  swing  or  roller  motion  devices  which  permit  the  wheels 
to  move  sideways,  back  and  forth,  without  deflecting  the  main 
mass  of  the  car  body  from  its  line  of  travel  Vertical  irregular- 
ities are  usually  taken  care  of  by  the  truck  springs  which  permit 
the  wheels  to  move  up  or  down  relative  to  the  car  body  without 
changing  its  course. 

"There  are  times,  however,  when  by  reason  of  violent  side 
rocking  of  the  car  body  or  traversing  a  warped  track  surface, 
the  truck  springs  are  compressed  solid,  and  when  this  happens 
coincident  with  a  vertical  change  in  the  rail  surface,  the  whole 
of  the  loaded  car  has  to  be  deflected  from  its  course.  This 
causes  a  portion  of  the  stored  energy  of  the  moving  car  to  be 
converted  into  vertical  impact  on  the  rail.     Let  us  analyze  this: 

"Take  the  weight  centered  at  the  axis  of  a  wheel  on  an  engine 
tender,  say  2,000  lbs.,  which  includes  wheel,  axle,  journal  box  and 
contents.  This  mass  or  weight  moving  along  the  track  at  the 
rate  of  a  mile  a  minute  or  88  feet  per  second,  will  have  a  stored 
energy  of  242,000  ft.  lbs.    This  amount  is  arrived  at  as  follows : 

;::i;;':-v>?V'n-l'' ■'■;':,    2,000  x  88  x  ss  '.'^^■'■y...i 

"i- :.'■;:? ¥:-^!<.--r.:/\M''  ■: =  242,000 ■.;.:. .-^vr^^v^-'-^ 

64.4 

"In  Fig.  1  the  242,000  ft,  lbs.  measured  off  at  a-b  is  shown 
graphically.  The  wheel  runs  against  an  obstruction  of  the  rail 
at  £,  the  point  of  contact  beinjr  st  an  angle  of  45  deg.  from  the 
line  of  travel  through  the  center  of  mass  at  a.  Drawing  a  line 
from  a  to  £  we  have  the  line  of  resistance,  and  a  line  drawn 
perpendicular  to  a-E  and  passing  through  b  intersects  a-E  at  c. 
The  line  c-d  represents  the  vertical  reaction  at  E  equal  to  121.000 
ft.  lbs.,  and  a-d  represents  the  horizontal  reaction  at  E  equal  to 
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''  121.000  ft.  lbs.  They  are  both  equal  because  the  resistance  con- 
tact point  E  is  at  an  angle  of  45  deg.  with  the  line  of  force  a-b. 
I"ig.  1  was  considered  with  the  obstruction  at  an  angle  of  45  deg. 
with  the  line  of  force  in  order  that  the  force  diagram  might  be 
tasily  understood.    It  is  an  exaggeration  of  conditions  and  would 

.    be  sure  to  cause  a  wreck. 

•  "I'lg.  2  shows  a  condition  that  is  likely  to  be  found  at  cross- 
ings or  frog  points,  where  the  point  of  the  frog  comes  in  con- 
tact with  the  wheel  tread  about  4  in.  in  advance  of  the  center 

•  of  the  wheel.  With  this  condition,  the  242,000  ft.  lbs.  is  measured 
at  a-b.    A  line  is  now  drawn  through  b  perpendi'-iilar  to  a-E  at 

*  c.     Then  d-c,  53,000  ft.  lbs.,  equals  the  vertical  reaction  at  E ; 
-.   and  a-d,  12,500  ft.  lbs.,  equals  the  horizontal  reaction  at  E.    This 


2000*    cenT^fcd  af  the  wheel  cen+er 


i210OO'* 


rig.   1 


is  the  case  when  the  mass  in  moving  along  the  rail  has  to  lift 
only  the  wheel  load  of  2,000  lbs.  over  the  slight  elevation  at  E. 
In  other  words,  the  wheel  raises  that  slight  amount  so  quickly 
that  the  great  mass  of  the  car  body  and  its  load  is  not  moved 
up  at  all,  the  truck  springs  absorbing  the  wheel  movement. 

"Tliis  cannot  occur  if.  from  side  swaying  of  the  car  body,  the 
truck  springs  are  compressed  solid  at  a  time  coincident  with  the 
wheel  coming  in  contact  with  the  frog  point.  In  that  case  the 
greater  mass  of  the  car  body  must  move  up  with  the  wheel  and 
the  mass  lifted  may  be  20,000  lbs.  instead  of  2,000  lbs.  The 
vertical  and   horizontal   reaction   at  E   will  be  increased   in   the 


at  vvheel  center 
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•    ratio  as  2,000  is  to  20.000.  <jr  10  times  as  great,  the  vertical  reac- 
tion being  530,000  ft.   lbs.,  and  the  horizontal  125.000.     In  this 
:    case  the  vertical  and  horizontal  reactions  at  E  are  produced  bc- 
'    cause  of  the  20,000  lbs.  resistance  against  the  upward  movement 
'  of  the  wheel,  but  the  force  that  is  pushing  the  wheel  along  the 

•  track  is  applied  to  the  truck  through  the  center  plate;  the  wheel 
■  striking  the  frog  point  is  retarded  by  an  unbalanced  force  of 
,^  125,000  ft.  lbs ,  while  the  one  on  the  other  end  of  the  axle  has 
:'  no  obstruction,  the  tivo  ends  of  the  axle  and  their  wheels  must 
;    therefore  travel  on  at  different  velocities. 

"What  is  the  result?     Deraihncnt,  either  from  rails  spreading. 

•  or  the  wheel  flange  crossing  over  the  rail,  or  something  breaks. 


It's  all  the  same,  the  train  is  ditched  and  somebody  gets  hv.  y 
with  a  report  on  the  cause  of  the  wreck. 

"The  real  cause  is  defective  equipment — defective  in  dest,  :  • 
defective  because  of  the  gradual  increase  in  load  and  speed  of 
trains  without  taking  into  account  the  necessity  for  flexibil  ty 
between  the  truck  and  the  heavy  rigid  car  body.  The  enp  ae 
boiler  has  been  taxed  for  heating,  lighting,  braking,  signal;  :g, 
more  tonnage  and  higher  train  speed.  The  engine  tender  has 
been  built  higher,  longer  and  heavier,  its  center  of  gravity  being 
m  some  cases  as  high  as  8  ft.  above  the  rail,  its  spring  capa;  ;ty 
almost  nil.  Too  much  spring  movement  causes  too  much  rock- 
ing with  this  high  center  of  gravity. 

"Wreck  after  wreck  has  occurred  from  this  cause,  often  <t- 
tended  with  loss  of  life.  The  example  of  a  frog  point  obstruc- 
tion shown  in  Fig.  2  is  only  used  as  a  basis  of  calculation.  The 
defective  track  may  be  a  low  or  high  joint,  a  loose  joint  with  <  ne 
rail  having  a  solid  support  and  the  other  not.  There  are  many 
conditions  of  frozen  or  frost  heaved  track  that  produce  the 
result.  The  nnhal.  need  horizontal  nnd  vertical  reactions  may 
be  more  or  less  than  in  ihe  example.  What  I  wish  to  call  at- 
tention to  is  the  fact  that  there  is  an  unbalanced  reaction  on  the 
ivheel,  sufficient  to  slezv  the  truck,  which  will  either  spread  the 
rails  or  break  a  wheel  flange,  or  cause  the  flanges  to  mount  the 
rail  and  go  over,  or  something  gives  way  from  the  excessive 
stress  set  up  which  causes  derailment,  and  that  it  can  be  remedied 
by  a  more  flexible  connection  between  the  truck  and  the  car 
which  does  not  permit  of  the  concentration  of  all  the  load  on 
half  the  springs  or  wheels.  " 


DUST     REMOVER     FOR     HAIR     PICKING 

MACHINE 


Machines  for  cleaning  the  hair  and  moss  stuffing  used  in 
seat  cushions,  particularly  those  in  locomotives  and  cabooses, 
are  usually  very  disagreeable  for  the  operator  and  others  in 
the  vicinity  because  of  the  large  amount  of  dust  that  is  thrown 
in  the  air.  W.  W.  W  arner.  assistant  general  foreman  of  the 
Kent,  Ohio,  shops  of  the  Erie,  has  arranged  a  dust  collector 
which  overcomes  this  difficulty  and  at  the  same  time  improves 
the  efficiency  of  the  machine  as  a  cleaner.  It  consists  of  a 
large   galvanized    .'ron   box    which    is    connected   to   the   picking 
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Suction    Blower  on   a    Hair  Picking   Machine.     -,:.;.;.:,. 

machine  by  a  sheet  iron  cylinder,  so  arranged  that  after  t  'C 
material  leaves  the  machine  it  drops  in  it.  Except  for  ti  is 
opening  the  cylinder  is  air  tight.  There  is  a  connection  fn-n 
the  top  of  the  iron  box  to  a  No.  3  Buffalo  fan  which  operafs 
as  an  exhauster  and  creates  a  partial  vacuum  inside  the  b  x 
and  in  the  cylinder  extending  to  the  cleaning  machine.  The  h;  r 
or  moss  when  cleaned  is  sucked  in  the  box  and  the  dust  and  d  t 
is  drawn  up  through  the  fan  and  discharged  outside  the  bail  \- 
ing.  There  is  a  screen  across  the  suction  of  the  fan  whi  li 
prevents  any  of  the  material  escaping  from  the  box. 


New   Motive    Power   on  the   Santa   Fe 

-k    Sr:';^-,S^^^  Seventy  Locomotives  of  Four  Types  Have  Recently  Been    v^vHU^V^   ^^^r'^]^^^^^^ 

!^    v;    ^    ^^^^  in   Service,  Including  Twenty    Balanced   Compounds;;    v"  :*">■.   U 


The  Atchison,  Topeka  &  Santa  Fe  has  recently  received  70 
locomotives  of  the  following  types  from  the  Baldwin  Locomo- 
tive Works  :  •.  ■  ■■■".,■.'•  ":;■    ^ ::';;.','  ■'/'.■.■;VW  ;,3.V'  'vj-f  •■■;'{  "•\ 

20  Santa   Fe  type  for  oil  burning.  '    '  ■■■;     ,_.       v -.'•.■'■■•     X;'. 

10  Pacific   type   for   oil   burning.  ..■■.-■.■'-.•■'.'■.  ."..".;_. 

10  Pacific  type  for  coal  burning.    '    ..  •,.■-.';  ■■..;;■•■;'■;''.■•■.'•■  '"' 

10  consolidation    for   oil   burning...      .  V:. -.-■-■■.•-■■*!■..    /^■' -■ 

14  switching   for   oil   burning.  '■  -  ^..        \  .;_ /,   '' '^  *     -' '  ;■  ;.'  y^'    ;. . 

6  switching  for  coal  burning. 

In  general,  the  new  locomotives  are  very  similar  to  those  of 
the  same  types  already  in  service.  The  differences  between  tlie 
former  engines  and  the  new  ones  are  due  to  the  general  develop- 
ment in  locomotive  design  and  to  changes  made  necessary  by 
minor  weaknesses,  or  by  local  conditions.  While  the  new  power 
represents  the  latest  development  in  locomotive  construction, 
the  various  details  so  far  as  possible  are  interchangeable  with 
corresponding  parts  of  the  older  locomotives.  In  most  in- 
stances where  revision  of  design  of  individual  parts  has  been 
necessary  because  of  weakness,  the  new  parts  have  been  made 


converted    to    Mallet    comjKjunds    by    the    addition    of    forward 
units.*     The  new  locomotives  are  of  the  same  general  design  as 

:,  those  previously  built.  The  mf)st  notable  change  lies  in  the  use 
of  superheated  steam  in  single  expansion  cylinders  instead  of 
saturated  steam  in  tandem  compound  cylinders  and  a  sliglit  in- 

./ crease  in  weight  due  chiefly  to  tlie  use  of  a  larger  l)oiler.  The 
shell  diameter  at  the  front  end,  lias  been  increased  from  78^  in. 
to  803^4  in.,  and  the  tul>es  iiave  been  lengthened  from  20  ft.  to  21 
ft.  The  grate  area  and  other  firebox  dimensions,  however,  are 
practically  unchanged.  •..--..•'; 

The  superheater  is  of  the  .Schmidt  type,  with  36  elements, 
placed  in  as  many  5^  in.  tlues.  The  steam  piping  is  arranged  in 
accordance  with  recent  practice,  and  superheated  steam  is  deliv- 
ered direct  to  the  steam  chests  tbrou.yh  oiuside  pipes  ln<;ide 
admission  piston  valves,  16  in.  in  diameter,  control  the  steam  dis- 
tribution. These  valves  are  driven  by  the  Walschaert  gear  and 
are  set  with  a  lead  of  ^  in.  The  Ragonnet  power  reverse 
mechanism   has   been   applied   as   a   result   of  continued   trial   on 
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Powerful    Simple    Freight    Locomotive    of    the    2-10-2    Type    for    the    Santa     Fe. 


interchangeable  with  the  corresponding  parts  of  older  engines, 
thus  reducing  the  number  of  patterns  as  well  as  the  amount  of 
ri'pair  material  required  for  stock. 

The  boilers  of  all  the  new  engines  have  radial  stay  fireboxes 
and  all  the  locomotives  for  road  service  are  equipped  with 
Schmidt  superheaters.  The  reversi<m  in  this  order,  to  the 
2  10-2  type  locomotive  for  heavy  freight  service  is  a  matter  of 
considerable  interest,  indicating,  as  it  does,  the  success  achieved 
ly  the  former  engines  of  this  type.  The  retention  of  the  bal- 
linced  compound  in  heavy  duty  passenger  service  is  also  note- 
v.orthy.  These  locomotives  are  among  the  most  highly  devel- 
<  ped  thus  far  built,  and  their  successful  ])erforinance  can  safely 
le  assured.  A  more  detailed  discussion  nf  tlic  principal  features 
•  f  the  various  classes  follows:        ...  ,  .,      .  .       ._       .  ^  -;•... 

SANTA    FE  TVl'K.     ..-.'', '^^''^^Va^-;'..,   ■'v^^.  .V  ::"' 

The  first  locomotives  with  this  wlictl  arrangement  were  placed 
i  1  service  on  the  Santa  Fe  in  1903,  and  during  the  years  1903- 
1^7,  a  total  of  160  locomotives  of  this  type  were  built  by  the 
laldwin  Locomotive  Works  for  service  on  the  mountain  divi- 
sions. Some  of  these  engines  have  undergone  extensive  altera- 
tons  since  they  were  first  constructed,  and  several  have  been 


previous  engines  of  other  classes.  The  main  cylinders  are  oiled 
by  a  five-feed  lubricator  which  has  a  lead  to  each  steam  pipe  and 
one  to  each  cylinder  barrel. 

The  frames  are  of  40  point  carbon  steel,  with  main  sections 
5  in.  wide  cast  in  one  piece  with  single  front  rails.  Transverse 
Ijraces  of  cast  steel  are  placed  midway  between  the  adjacent 
pairs  of  driving  pedestals,  except  at  the  rear  where  the  brace  is 
placed  close  to  the  fifth  driving  axle.  '1  liis  brace  forms  a  seat 
for  the  sliding  shoes  whicli  support  the  front  end  of  the  fireboJC"  \ 
Just  back  of  the  fifth  pair  of  pedestals  the  rear  frames  are 
spliced  to  the  main  frames.  The  rear  truck  is  of  the  Rushton 
type  with  inside  journals,  the  same  as  has  l)een  applied  to  the 
previous  engines  of  the  same  general  design.  The  back  end  of 
the  firebox  is  supported  on  an  (.-xiiansion  ]  latt-  boltefl  to  the  ; 
,  foot    plate. 

Due  provision  has  been  made   for  bracing  the   frames  at   the 
front  end.     Just  forward  of  the  cyliiukrs  tluy  are  secured  to  a      ■ 
cast  steel  deck-plate;  while  between  the  cxlinders  and  the  lead- 
ing driving  pedestals   is  a  most   substantial   transverse  brace  of      ,- 
cast  steel  which  supports  the   driving  brake   shaft.     The   Ijrake 
cylinders  are  bolted  to  the  guide  yoke.     Each   guide   bearer  is 

•See  American   F.ngineer  and  Railnad  Jouriinl.   Mny.   Tyll.   jiagc   I'l. 
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I_M.lJ(KJ  ft  11>».  I  }r_\  arc  Iiotli  cciual  because  the  resistance  con- 
tact point  1-,  i<  at  an  anyle  of  43  dcK-  with  the  line  of  force  a-b. 
1  iii.  1  was  c<«n-<itltre<l  with  the  oi)stniction  at  an  angle  of  45  deij. 
witli  tile  line  ><i  forci'  in  <>r<Kr  tliat  the  force  diagram  tniiiht  l)e 
ia>>ily  uti(ler>t>Miil.  It  i-  an  c\a'..;m  rati<jn  of  conditions  and  wmtld 
!  (■  >nre  to  cat:se  a  vvrecU. 

"Imi;  J  nil. •«<  a  c«'iiditi"ii  iliat  i-  idsilv  to  he  ioinid  at  cr.>>-. 
i":i4>  <>r  frcLi  iHiint>.  where  tlie  i'"iiit  of  the  frog  comes  in  con- 
tact with  the  wheel  triad  aiiout  4  in.  in  advance  of  the  center 
Ml"  the  wheel.  With  this  condition,  the  24J.000  ft.  Ihs.  is  measured 
at  a-h.  A  liiu-  i.s  now  drawn  tiirouiih  h  perpendi'iilar  to  a-li  at 
..  Then  d-c.  3.^.(K)0  ft.  Ih^.,  eipials  the  vertical  reaction  at  /:  ; 
and  <»-flf.  12.5(»!»  It.  llw..  einial>  thv  hori/ontal  reaction  at   /•      Thi- 


2000*    centered  af  the  wheel   center 
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kine+ic  energy 


.      V  ,  ,;   ■  •    ■    ■■.■:■:'-     .:       V  rig.    1.  '    ' 

i-  i!ie  caM-  wliiii  thi-  nia^.-  hi  nio\iii;,;  alont;  the  rad  ha-  to  hit 
oi:!\  ilu-  uhiil  load  of  J.(H1()  ll)s.  over  the  slight  elevation  at  E. 
In  other  wonls.  the  whoel  raises  that  slight  amount  so  (luickly 
.thai  the  .tircat  niuss  of  tlic  car  hody  and  its  load  is  not  moved 
ui>  at  ;tM.   tlu    tnul<   ■.priny>   ali>orMiiii   the   wheel   inovinuiU. 

"' i'lii>  laniioi  oiH-ur  if.  ffoiii  -\Ar  >\\:iymii  o|  tlu'  car  ho.l^,  tju- 
truck  r-prini;''  are  cmpresr-ed  soliil  ;it  a  lime  coincident  with  the 
.\h<el  coniint;  in  contact  v\nli  tlu  fro'^  jioint.  In  iliat  ca<i-  tin 
urtati-r  nla-»  of  the  car  hod  \  niii>t  niove  up  with  the  u  luel  anii 
th.  nva,-.>  lifted  may  he  JUHK)  Ihs.  instead  of  2}W  Ihs.  The 
.  <  rti'TjI   and   hririzontal    react irm    .it    /■.    will    he   incnascd    in    tlu- 


at   wheel   ccnfer 
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.■,/■■■■.■.•  Fig.  2. 

ratio  a^  J.IHKJ  i>  to  Jd.lHKt.  ,  r  1(1  tmn-  a-  ^reat.  tlie  vertical  reac- 
tion heins  5.V).(lH»  ft  ll's.,  and  the  horizontal  lJ5.tKX).  In  thi> 
<ase  the  vertical  an<l  horizontal  reactions  at  I:  are  produced  l>e- 
.causc^if  tlu-  _'(MKI(»  Ih-.  re>i-fance  atiain-t  the  iipwanl  movemem 
of  the  wheel,  hut  the  force  that  i>  i)n-liim'  the  wheel  along  the 
track  is  applied  to  the  truck  thr.iiiKh  tin-  cciucr  plate;  the  wheel 
>trikin,i,'  the  fro-  point  i>  retarded  hy  an  unbalanced  force  of 
125.000  ft.  lb>  .  while  liie  one  on  the  other  eml  of  the  a.xlc  has 
no  ol)>«truction.  llu-  tu-,>  ciuls  of  the  axle  (lud  their  zcheels  wust 
therefore  tr,i:  e!  on  at  ditlereut  velocities. 

.    "What  i<  iit<    ii -ult  '     I  )(radni(iii,  either  from  tails  sfreadiir^. 
cr  thf  r./iciv'  tJaiii^e  cmssini;  nr-er  the  rail,  or  somethitv^  breaks. 


it's  all   the  >aine,   ihe   ir.ini    i>  dilche«l   ami   somebody  gets  1;-    ,■ 
with  a   report   on   the   cause  of   liie   wreck. 

"The  real  c.iu>e  i-  de'ccliie  cquil^nieul— defective  in  desi 
defective  liecanse  of  the  yradnal  increase  in  load  and  speed  .f 
trains  withont  taking;  into  account  the  necessity  for  flexihi  ■  v 
ietwetu  the  truck  and  the  heavy  rigid  car  body.  The  cne  e 
boiler  has  Imiu  taNe<l  for  heating,  lighting,  braking,  signal  :;, 
more  toimage  ;md  higher  train  speed.  The  engine  tender  as 
been  built  higher.  loni;ir  and  heavier,  its  center  of  gravity  hi  .  vj 
m  some  cases  as  high  as  8  ft.  above  the  rail,  its  spring  cap,',  y 
almost  nil.  Too  much  spring  movement  causes  too  nnich  r<.  ;- 
ing   with   this  high   center  of  gravity. 

"Wreck  after  wreck  iia-  occurred  from  this  c.iuse,  often  •:- 
tended  witii  loss  of  life.  The  example  of  a  frog  point  obstr  - 
tion  shown  in  lig.  2  is  mdy  used  as  a  basis  of  calculation,  'i  .e 
defective  track  may  be  a  low  or  high  joint,  a  loose  joint  with  .  ;e 
rail  having  a  solid  supi)ort  and  the  other  not.  There  are  m,,'  y 
conditiotis  of  frozen  or  frost  heaved  track  that  produce  iUc 
result.  Tile  laib.d.  Ui  ed  horizontal  .'ind  vertical  reactions  tn ay 
'.le  more  or  less  than  in  '.lie  example.  What  1  wish  to  call  :t- 
tention  to  is  the  fad  that  there  is  an  unbalanced  reaction  on  ,';,• 
:i'hcel,  sufficient  to  slexc  the  truck,  wdiich  will  either  spread  t-ic 
rails  or  break  a  wheel  tlange,  or  cause  the  flanges  to  mount  t'le 
rail  and  go  over,  or  somethiiig  gives  way  from  the  excess  le 
stress  set  up  which  causes  derailment,  and  that  it  can  be  remed'd 
by  a  utnre  flexible  coinieclion  belzi'cen  the  truck  and  the  cttr 
which  does  not  lurmit  of  the  concentration  of  all  the  load  on 
half  till    -pring>  or  w'ieel>.  ' 

Disr    ki:m()\i:k    iok    hair    PiCKiNr, 

MACHINE 

Machine--  lor  eleaninu  ihe  liair  atui  nioss  stulbng  used  ni 
>e;it  cu-.hion>.  |)articu!arl\  tho>e  in  locotnotives  and  cabooses, 
are  tistially  \ cr_\  disagrce.dilc  for  the  operator  and  other.s  in 
the  \icinit\  Iiecat'.>e  ••!'  the  largi-  .'iniount  of  dust  that  is  thrown 
in  tlu-  air.  W  .  W.  \\  .iriier.  assislaiU  general  fori-mim  of  tiie 
Kein.  Ohio.  shop>  of  the  h'rie.  has  arrangi-d  .a  dust  collector 
which  o\ercome>  this  dil'licullx  .ami  at  the  same  lime  improve-; 
ihe  erticii-ncy  of  the  machine  as  a  cleaner.  It  consists  of  a 
larue    g;il\  .-mized    'roll    box    which    i-    loniucted    to    the    ()icki!!g 
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Suction    Blower    on    a    Hair    Picking    Machine. 

iii.ichine  by  .i  >heet  uon  cylinder,  so  arranged  that  after  ^ 
m.iterial  le;i\e-  the  machine  it  drops  in  it.  Except  for  t  - 
opening  the  cylinder  i-  air  tight.  There  is  a  connection  fr  a 
the  to])  of  the  iron  bo.\  to  a  No  .1  KnfTalo  fan  which  opera  > 
as  an  exhauster  ;itnl  create-  a  partial  vacuum  inside  the  \> ^ 
and  in  the  cylinder  extending  to  the  cleaning  machine.  The  h  ' 
■  >r  moss  when  cleaned  is  sucked  in  the  box  and  the  dust  and  c  ! 
is  drawn  up  through  the  fan  and  discharged  outside  the  bui 
ing.  There  is  a  screen  across  the  suction  of  the  fan  wh;  ' 
prevents  any   of  the   Miaterial   escaping   from  the  box. 


New   Motive    Power    on   the    Santa   Fe 


Seventy   l.ocomotives  of  Four  Types  Have  Recently   lieen 
Put    in    Service,   Including    Twenty    Balanced    (Compounds. 


i  he    Atchison,     Topeka   &    Santa    l\-   has   ncintly   receive*!   70 
I    -miotivcs  of  the   following;   types   tr<.in   the    liahlwiii    [.ocomo- 

li  ^-  Works:       ;       ■;  ^  ■'     '','-. 

JO  Santa    Fc   type   for  nil   Imiiiiiitr. 

10  I'acifu-   ty))e    for   oil    huriiiiiK.  .       '       - 

10  Pacific   type   for  coal   l)iirniii>;. 

10  consolidation    for    oil    burniii).'.  - 

14  switching    for    oil    hurninR. 

6  switchiiiK    for    coal    Imrniti;;. 

In  general,  the  new  locomotive-  arc  \  i  r>  -iinilar  !■>  tii.>-t-  oi 
till-  same  types  already  in  service.  I  lie  dilTcrenci-  lnt\\iin  tin 
firmer  engines  and  the  new  oiu-  arc  diu-  to  tlu-  ijicu!  ral  <ic\cloi>- 
iiunt  in  locomotive  desij^n  and  to  clian;-:c>  made  iicct>->.ar\  1)\ 
minor  weaknesses,  or  l)y  local  conditions.  \\  liiK  tin  mu  powrr 
r<  f>resents  the  latest  developnuiit  in  locoiuotivr  con^^i ruction, 
tlic  varif)ns  details  so  far  as  i)(^>silili  ;irc  intcrclian;.;taMc  with 
oTres|)ondini{  parts  of  tiie  older  loidmcitix  r>.  In  nio.~i  in- 
stances where  revision  of  design  of  indi\idnal  pan-  lia-  heen 
iiicessary   hecanse  of  weakni'-s,   tin    m  w    part-   Iia\i    liccn   made 


converted  to  Alaltet  coiii]).innd-  \'\  the  addition  "f  f-.r\\:ird 
units.*  The  new  locomotive-  air  of  the  -amc  v'l-neral  d( -iL:n  a- 
thosc  previously  built.  i  lu  most  ii..talile  clianve  liev  in  the  iiv- 
f)f  -nperluated  -team  in  -iiii^lc  cxiian-ioti  cvlinder^  in-te^td  "f 
-atiiratid  -team  in  tantk-m  compound -cvlind<  r«  and  a  -liyln  in- 
crea-e  in  vvciiiiit  due  chiillv  to  tin-  n^^•  of  a  larger  iioilvr.  TUr 
"shell  diamiicr  at  tlie  front  <n<).  ha-  U-en  incrta-e<l  from  /S>i  in. 
t'«  S(>'i  in..  an<l  ti.e  tuhe-  lave  heen  leiiyrhened  from  20  ft.  to  Jl 
ft.  "rile  i^rate  area  and  oilu  r  iirdi'-x  dinnn-iou-.  h<i\vev«r.  an- 
|ir;!ciicaIK    imchaniicd.  •     ,.     ■.,         :';";  '.  ,   ^ 

i  he  -upcrliiater  i-  of  tlu-  Schmidt  Iv|te.  with  .Vi  «•!«  nn  nt-. 
placed  in  as  many  5;  _•  in.  line-.  I  hi-  -tiam  piping  i-  arranged  in- 
accorilance  witiv  recent  iiracti<c.  and  -upcrluatrd  siiam  i-  deliv- 
ered direct  to  the  steam  clu-t-  tlnoni^h  .iUtsidc  pii'<  -  !n-i(h' 
aihni-siou  |)iston  valves.  h>  in.  in  diameter,  control  tlu-  -t»ani  <h'<- 
triliution.  These  valves  arr  driven  hy  the  \\  al-cliaert  jiear  and 
arc  set  with  a  lea<l  of  'j  in.  Tin-  Kai^ontut  ii-.vvir  n  veT<e 
mechanism   ha-    heeii    ai>)dicd    .r-    a    re-idt    of   C"irijinnrd   trial   on 


Pov^'crful    Simple    Freight    Locomotive    of    the    2-10-2    Type    for    the    Santn     Fe. 


tMercliangeable  with  the  correspi'inliii!^  pan<  <if  ol(Ur  mtiines, 
t;:ns  reducing  the  number  of  |iattern-  a-  well  a-  tin  amount  of 
r  pair  tnaterial  retpiired   for  stock. 

I  he  boilers  of  all  the  new  ensiim<  have  radial  stav  I'iriboxes 
imd  all  the  locomotives  for  road  -<rvii-i  are  e<piil)ped  with 
.'    Imiidt    superheaters.       I  he    rcvcr-ioii    in    this    order,    to    the 

10-2  type  locomotive  for  he.iv  v  freiiilii  -ervicei-  a  matter  of 
■  n-iderable  interest,  iinlicatins:.  a-  ii  d'l-.  the  <iiccc--  .achieved 
'  the  former  engines  of  this  t.vpt.  Iln-  iiltntii'ii  of  tlu'  bal- 
;  iced  compound  in  hcivv  duiv  pa--en:.:cr  -uvin  is  al-o  iiote- 
'  orthv.  I  hese  loooniotiv  i  s  are  .imiMiy  tin  most  hit;hlv  dcvel- 
'  ■ie<l  thus  far  binll.  ami  their  -nccv-sful  pirf..rmanc(  can  -afely 
I.-  a--ur»d.  .\  more  detailed  di-cu-s'.  n  ,.{  \]\^■  princi]i,il  fiaiures 
•'   till'   various  classes   follow  >  ; 

SANTV    I  K   TV  IT.  ..'.■'.■•■""';:    - 

The  I'lrst  loconiotivi's  with  ihi-  wine!  ;irrani;eiiu  in  wire  I'l.iced 
it  service  on  the  Santa  l"e  in  1"H(.?.  ,ind  dnriiiL;  tin-  vi.ivs  I'-'O.V 
'^7,  a  total  of  \(i)  locomoti\<s  .,]  \]u-  i  v  pr  vveii-  ianli  liv  tlie. 
■  aldwin  I.<K'oniotivc  Woik-  f.  n-  s,rviii  on  tlu-  mouitaiii  divi- 
f  oils.  Some  of  these  ciii;iiies  havr  nnd»  ryone  (\tvnsi\c  altera- 
'  oui  since   thev    were    lirst    constructed,    and    s^\  (i-jd    have   been 


previous  engines  <jf  other  classes,  ilu  main  cylinders  are  oikd 
b.\  a  tive-fee<l  Iitbricator  vvhicli  ha-  ;i  bad  t<'  <  :icb  steam  pi]>e  and 
one  to  each  cylinder  barrel 

The  frames  are  of  -40  i>oint  .-.irl.oii  siiol,  uiih.nrain  -Ktions 
5  in.  vvidf  cast  in  oiu-  piec<  vvnli  -inyb-  front  rails.  rran-v«-rse 
braces  of  cast,  steel  air  pl.t.,  d  mitlw.iv  btt  w « en  Uk*  adjacent 
IKiirs  of  drivin.if  i)e<lestals.  ,  \ci  pi  .it  the  rtar  vvjurv  tilt  Ur.iee  is 
pl:ue<l  close  to  tlu-  fifth  diiivitii:  ,i\lc.  I  in's.  brace  form-  a  »v:tt 
for  the  sliding  slKies  wiiicli  sinipori  tlie  front  ni^!  of  tlie  '!rebo\. 
Just  b;ick  of  the  lifth  pair  of  ptdest.ajs  tlu  'car  franus  arc 
splic«d  to  tin-  m.iin  frimus,  Iln  r»ar  truck  i-  of  th<-  Kn-btoii 
tyjic  with  inside  iounials.  ilu-  sanir  as  ba-  iH-eii  .-ipjihed  to  '.he 
l)revious  en.gims  of  the  sann  -» ii<  r.d  dv-iv.':iv  "I'.hi  r,:,,-k  «  n  1  of 
theiirebos  i>  stipporttil  "u  .in  <  \iiansi.  .n  ]  rvr<-  .' .  bvd  %,<•  tin- 
fool    i>late.  .  .  .        - 

niie 'provisii 'U  T»as.  been  madt  for  biaciri;  tin  frame-  u\  il'< 
front  end.  J  list  forward  of  ili>-  cyliitdirs  ilu  v  ,-ir«- .M-furcd  V'  i 
cast  steel  tleck-plafi':  vvIiiU-  niiwirii  tlw  cvliiidi.rs  ami  ibf  bad  ' 
ini,;  <h"iving  pe'Iestals  is  a  nn -i  -ub-taMli.il  tr'.riisvl-r-i-  n'Vce  •..f 
east  steel  which  support-  tlie  ilrivint;  brUkr  ^liaii-.  !  he  'rrake 
cylinder-    are   bolted   to   the   <^:uidv    voke.      l^acb    yAiidv    lii-ar«r  is 

* Sev  Am<'ri':an  l-.tijiuircr  nr.i    /'\'f  'i    .■  ■    '.  :ii  ji,iv'..^l.-.\ :    '■■'■..   •  ai»>     TT,". 
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baced  by  a  longitudinal  cast  steel  tie,  which  is  bolted  at  its 
f  rward  end  to  the  top  of  the  steam  chest. 

As  in  the  ten-coupled  locomotives  of  the  Santa  Fe  type  recently 
b.iilt  for  the  Chicago,  Burlington  &  Quincy*  counterweights  are 
keyed  to  the  main  axle  between  the  frames  to  compensate  for 
deticiency  of  weight  in  the  wheel  centers. 

The  equipment  of  these  locomotives   includes  cylinder   relief 


ing.  The  high  pressure  piston  rods  are  somewhat  shorter  than 
the  low  pressure,  in  order  to  allow  sufficient  clearance  between 
the  main  rods  and  the  first  driving  axle.  When  the  inside 
cranks  are  on  the  back  dead  center,  the  crossheads  are  imme- 
diately above  this  axle.  The  inside  guides  are  of  the  Laird  type, 
this  design  having  been  adopted  because  it  provides  a  maximum 
amount   of  clearance   under   the   crossheads.     These  guides  are 


Balanced   Compound    Pacific   Type   Locomotive    V^ith   Superheater  for  the  Santa   Fe. 


valves,  as  well  as  drifting  valves  of  the  Sheedy  pattern.  Flange 
lubricators  are  applied  to  the  leading  pair  of  driving  wheels. 
The  oil-burning  equipment  is  in  accordance  with  the  railway 
company's  practice.  .\  2  in.  Booth  burner  is  used  and  it  is  placed 
in  the  forward  end  of  the  firebox.       ■■....■:•..: '■.'-/:^'.'-^"-i^'-'\-i---.    : 

V  •;/ -^J "  ^  :.'---V -'.'■■'■■■  '"   ■:•'."        PACIFIC    TYPE.     ^X■■•'■':^'^i '■'■'''-■    rl' -•?■"•■  ■;?• 

These  locomotives  are  generally  similar  to  the  twenty-eight 
.  balanced  compound  Pacific  type  engines  built  for  this  road  last 


supported  in  front  by  the  yoke  which  braces  the  outside  guides 
and  is  independent  of  the  back  cylinder  heads.  At  the  back 
they  are  bolted  to  a  substantial  steel  casting  which  extends  the 
full  depth  of  the  leading  driving  pedestals.  This  casting  has 
two  openings  formed  in  it,  through  which  the  high  pressure  main 
rods  pass.  Immediately  in  the  rear  of  this  casting,  the  upper 
frame  rails  are  braced  by  the  valve  motion  bearer.  Another 
brace,  a  short  distance  ahead  of  the  rear  driving  pedestals,  is 
liolted    to   both    the    upper    ?nd    lower    frame    rails.      The   trans- 


New  Superheater   Consolidation    Locomotive  for  the  Santa   Fe. 


year  by  the  Baldwin  Locomotive  Works.t     The  tractive  effort, 
working  compound,  is  34,000  lbs.       VV>.  : 

The  inside  or  high  pressure  cylinders  are  placed  on  an  angle 
of  7y2  deg.,  with  their  centers  26^  in.  above  the  outside  cylinder 
centers,  measured  on  the  vertical  center  line  of  the  cyHnder  cast- 

*  See  American  Engineer,  May,  1912,  page  231. 
t  See   Aiticricav   r.iigiiipcr.   February,    1912,   pase  6.v       .,_i..     ,        -. 


verse  bracing  of  the  frames  in  a  four  cylinder  balanced  engine 
presents  some  difficult  problems,  but  in  the  locomotive  under 
discussion  a  most  satisfactory  arrangement  has  been  worked  out. 
The  design  of  the  superheater  calls  for  no  special  comment. 
The  steam  pipes  pass  out  through  the  sides  of  the  smoke-box 
and  deliver  steam  directly  to  the  steam  chests.  The  construc- 
tion of  the  cyHnder  castings  is  thus  materially   simplified,  the 
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!  accil  h\  a  luii^iiudinal  v-a^i  ^t^.•t.■I  tic.  wliich  is  boltc-d  at  it> 
I   rwani  end  tn  tlic  top  ot  tlic  steam  oliest. 

\s  in  tlu-  ten -coupled  locomotives  of  the  Santa  l"e  type  recently 
i  lit  lor  tile  Cliicaiio.  I'.urlinfil.m  vS.  Oiiincy*  counterw  ei.ylits  are 
1  yed  to  tliv  main  axle  lietwein  tlu'  frames  to  com])ensate  for 
I   •ticicncy  of  weifiln   in  tlie  w iieel  centers.  ■         -"       "   v^    ' 

rile    ei|nii>iiient    of    these    locomotives    inctildes   cvlinder    relief 


ing.  The  hifili  pressure  piston  rods  iire  s<inie\vhat  shorter  than 
tile  low  pressure,  in  order  to  allow  suHicient  clearance  hetween 
tile  main  rods  and  the  "first  driving  axle.  When  the  inside 
cranks  are  on  the  hack  dead  center,  the  crosshea<ls  are  imme- 
diately above  this  axle.  The  inside  guides  are  of  the  Lair<l  type, 
this  design  having  Iteen  adopted  hecanse  it  providt-s  a  maximum 
amount    of   clearance    iin<ler    tiie    cro-;>lH'a<ls.       Iluse    .i;nide>    are 


Balanced    Compound    Pacific    Type    Locomotive    Vv'itli    Superheater   for   the   Santa    Fe. 


-ui)|)orti(l   in    front  ]iy   the  yoke  which  hraoes  the  outside  guides 
;iii<l   i^    indei>einlem   of   the   hack   cvlinder  heads.      .\t    the  haok 


■  valves.  .1-  Will  a~  ilriftiiiL;   \al\e'>  of  the  .'^lueilv    pattern.      I'hmye 

iMliricator«-    are    apiiliid    to    the    leuflint;    i>atr    of    drixinii    wheel-. 

I 'le    oil-l>iiruiiig    ei|ui)iiiiem    i>    in    .iccordance    with    the    railw.ty       the\   are  bolted  to  a  sulistaiitial  steel  casting  which  extends  the 
C'inpan>"-  practice.      \  2  in.   r.<">lli  Ininier  i>  ii-ed  ami  it  i>  plaoe<i        full    depth    of    the    leadiiiL:    driviiiy    pedestals.      This   casting    has 

Ml  the  forward  end  of  the  lirebox.  ,  ,' 


r\«iiic:   Tvi'K. 


two  openini;-  formed  in  it.  tliroUiih  which  the  lii.uh  pre->ure  main 
■  \,     .     ■  rods   pass,      immediately   in   the   rear  oi   this   casiijig.   the   upper 

^^  frame   rails   are   br.-iced    by   the    valve   motion    bearer.      Another 

I  he-e    locmotivo    arc   j^enerally    similar   to   the    tweiity-eiybt       brace,   a   short   distance  ahead   .if   the  rear  driving  pedestals,  is 

lalaiun!   .-..nipouiKl    r.uitic   type   en'jiiies   built    fov  tlii-   ro.id   la-i       In.hed    to    botli    ihe    upper    and    b.w-er    frame    raiK      The    tr^s- ■ 
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New    Superheater    Consolidation    Locomotive  for  the   S.inta    Fe. 


ye.ir   by   the    li.ddwin    Locomotive    \\'ork>.'''       The   tractive   effoit. 
U'^kiim  coinpouini.  is  ,y.(K)(Ml>s.  ...■.■.. 

1  he  inside  or  hiyli  pres>ure  cylinders  are  placed  on  an  amile 
of  7;  J  deg.,  with  their  centers  26<4  in.  above  the  om>ide  cylin<ler 
centers,  measured  on  the  vertical  center  line  of  the  cylinder  ca>t- 

See  Amevicnn   F.iigiii-ccr.   M.Tv.   I'^IJ.  p.npo   2.M . 
■  .■»<■<•      /I'.'iV  v'l'O    .'  ('../'ii.'.M .    l-"ilniiaty.    I">1J.    I'.-iuc    fi.-. 


\  erse  braciiiLi  >>i  the  fr.Miies  in  a  four  cylinder  balanced  engine 
pri-iiit>  xouie  ililiicult  pro)ileiii>.  but  in  the  loc<imotive  under 
discussion  a  mo^t  satisfactorx  arrangement  has  been  worked  out. 
The  design  of  the  superheater  calls  for  no  special  comment, 
i  he  steam  pipes  pass  <nU  through  the  sides  of  the  smoke-lx^x 
and  deliver  steam  directly  to  the  steam  chests.  The  construc- 
tion  of   tile   cylinder   (-a-iting^   is   thus    mnteriallv    -juipliiied.    th<^ 
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more  so  as  the  valves  are  arranged  for  inside  admission  to  the 
high  pressure  cylinders.  Walschaert  motion  is  used,  and  as  the 
gears  are  driven  from  the  outside  pins  they  are  arranged  in  the 
same  manner  as  when  using  outside  admission  valves  on  a  sin- 
gle expansion  locomotive.  The  gears  are  controlled  by  the 
Ragonnet  power  mechanism. 
;:^  The  coal  burning  locomotives  are  equipped  with  brick  arches, 
and  the  grates  and  fire-door  are  operated  by  pneumatic  power. 
The  ash  pan  has  three  hoppers,  with  swing  bottoms  which  can 
be  operated  independently  of  each  other.  Special  attention  has 
been  given  to  equipping  the  locomotives  so  that  they  can  be 
conveniently  handled. 

CONSOLIDATION  LOCOMOTIVES. 

These  locomotives  exert  a  tractive  effort  of  48,800  lbs.  and 
carry  an  average  weight  of  nearly  49,000  lbs.  on  each  pair  of 
driving  wheels.  The  general  design  is  based  on  that  of  consoli- 
dation engines  which  were  placed  in  service  by  the  Santa  Fe  in 
1908.*  The  weight  has  been  somewhat  increased,  due  to  enlarg- 
ing tlie  boiler  to  accommodate  the  superheater. 
;  ;;  A  wagon-top  boiler  with  wide  firebox  is  used  in  this  design, 
and  the  front  portion  of  the  mudring  is  sloped  to  secure  suffi- 
cient depth  at  the  throat.  The  staybolts  are  so  spaced  that  a 
brick  arch  with  water  tubes  can  be  applied,  if  at  any  time  it  is 
desired  to  change  the  locomotives  to  coal  burners. 
.  As  in  the  other  road  engines,  the  superheater  is  arranged 
with  outside  steam  pipes,  and  the  valves  are  driven  by  Wal- 
schaert gear.  In  the  present  instance,  the  link  and  reverse  shaft 
bearings  are  bolted  to  the  guide  bearer.  The  combining  levers 
are  pinned  directly  to  the  valve  stems.  A  longitudinal  bearer  is 
placed  cwi  ieach  side  of  the  locomotive,  and  is  supported  between 
the  cylinder  casting  and  the  guide  yoke.  To  this  bearer  is  bolted 
a  bracket  which  supports  the  valve  rod  crosshead.  This  ar- 
rangemeat  provides  an  efficient  brace  for  the  guide  yoke,  in  addi- 
tion to  a  valve  rod  support  which  is  independent  of  the  main 
guides. 

The  frames  are  414  in.  wide,  with  double  front  rails.  A  trans- 
verse brace,  extending  the  full  depth  of  the  pedestals,  is  placed 
midway  between  the  second  and  third,  and  third  and  fourth 
axles  respectively.  The  firebo.x  is  supported  by  sliding  slices  in 
front  and  an  expansion  plate  at  the  back. 

V"''  SWITCHING    LOCOMOTIVES.      '  :.    ;;•    . 

•'  These  engines  are  all  equippetl  witli  Stephenson  link  motion, 
the  steam  distribution  being  controlled  by  12-in.  piston  valves. 
They  have  wagon-top  boilers  with  long  fircbo.xcs  placed  above 
the  frames.  The  cylinders  are  20  in.  .x  26  in.,  and  with  51  in. 
wheels  and  a  steam  pressure  of  180  lbs. ;  the  tractive  effort  is 
31,200  lbs.  The  total  weight,  equipped  for  coal  burning,  is 
154,000  lbs.  The  design  is  one  which  the  Santa  Fe  has  used  in 
general  switching  service  with  very  satisfactory  results. 

The  general  dimensions  of  the  road  engines  are  given  in  the 
following  table : 

TYPE.  210-2  4-6-2  2-8-0 

(iage.    ft.    &    in 4-8Kj  4-8^  ^-^Yi 

Service      Freight  Passenger  Ireiplit 

Fuel      Oil  <  oal     or     Oil                    Oil 

Tractive  effort,  lbs 63.580  34,000  48.800 

Weight   in    working    order,    lbs.        295,900  268.S00  226,300 

Weight  on  drivers,   lbs 248,900  163.500  195,500 

Weight  on    leading    truck,    lbs.  21.400  54.600  30,800 

Weight  on  trailing  truck,   lbs.  25.600  50.700  

Weight  of    engine    and    tender 

in    working   order,    lbs 470.000  440,000  383,000 

Wheel  base,   drivinp.   ft.   &   in.  19-9  13-8  lS-4 

Wheel   base,    total,    ft.    &    in...  35-10  3S-1  ' '_     .,■'-   S^f 

Wheel  base,    engine    and    ten-  .,-    ;';.'.l''- 

der,    ft.    &    in *..>*.,•      66^  .■.-,•  .'^        6111  .•  v- ,.:  ,   .S^J. '  . 

RATIOS.  '■;;•"■■/'.  ■.'.■.-•■'?.•.'";;, 

Weight     on     drivers -=- tractive  ■'>'•■■"■. 

eflfort     3.92   :     .■  4.80 

Total    weight    H- tractive    effort  5.66;;.:.-   •         7.80 

Tractive  effort   x  diam.   drivers 

-r-  equivalent   heating  surface         630.00  570.00  748.00 

Equivalent    heating    surface  -H 

grate   area    95.60  75.80  78.30 

•See  American  Engineer  and  Railroad  Journal,  March  1908.  page  112. 


Firebox     heiating     surface     -i-  ■.    V  '  ^•■^/.:^  /.•■:;/;  y- >.     "^     '^-    • 

equivalent     heating     surface,                                -■■"■■..•■.■■•'..'•■•,.■.■';'  -"^•■'  ' 

per  cent 3.36              '  •'   4.J0  5.38 

Weight   on    drivers    -H    equiva- 
lent   heating    surface 43.30                   37.30  52.80 

Total      weight      —      equivalent 

heating   surface    51.50    •"■=••:  ■  61.30  61.00 

Volume  both   cylinders,  cu.    ft.  22.70                  12.10t  16.10 

Equivalent    heating    surface  — 

vol.    cylinders    253.00                 358.00  231.00 

Grate  area    -i-   vol.  cylinders..  2.57                      4.72  2.92 

CYLINDERS. 

Kind    Simple  Compound               Simple 

Diameter   anfl   stroke,    in 28  X  32  17}4&29  X  28  23 J4   X  32 

Kind    of   valves Piston  Piston                    Piston 

Diameter   of    valves,   in 1^  IS                          

WHEELS.               ■"-■"  ''{■■■■  ■/ ■■■^■' '\'' ■.>,'!:...  f -^  ".■,■■...; 

Driving,  diameter   over  tires,  in.  57       ■•:'.,  •■•'■"flOfc"' ••..•,..  •  57 

Driving,   thickness   of  tires,   in.  3}4       '"''''■-  -Bn     ''''.'  3^4 

Driving   journals,    main,   diam-  ■ 

eter    and    length,    in 11   X   12               II   X   10  10  X   12     ■; 

Driving    journals,     others,     di-  '  ' 

amtter  and   length,   in 10  X  12               9  X  12  9  X   12      > 

Engine   truck  wheels,   diameter, 

in 2914                    3454  29;'4 

Engine    truck    journals,    in 6J4   X   10j4              6  X   10  6J4    X    lOJ/J 

Trailing    truck    wheels,    diara-  ....  .    ,    ,. 

eter,    in 40                         SO     .>  ..-^  i- ■  ■  ,;,.Vv 

'Iraihng   trnck    journals,    in. ..  7^  X  12               8  X  14"    ;.,>\  '•    iV*'*.^^  ..■ 

BOILER.  -,'.";  ■ 'V,'  '   '   :^'**, '■''    "  ' 

Style     W.    T.                 W.   T.  ■  '.  .  '       W."  T. 

Working    pressure,    in 170                      210    '^•"  185 

(Jutside  diameter  of  first  ring, 

in 80J4                        70  7SH 

Firebox,  length   and   width,  in.  108  X  78        109f^   X  76'4  95^   X  71'4 

Firebox    plates,    thickness,    in.  .  •>^    &    A                J^   &  A  H    &     'A 

Firebox,    water    space,   in 6               F&S-5,  B-4;^  F-4K.  S&B-4 

Tubes,      number      and      outside 

diameter,    in 251-214              199-2J4  256-2 

Flues.      number      and      outside 

diameter,    in 36-5 J^                  26-5  J4  34-5fi      ' 

Tubes,    material   and    thickness  Iron  No.  11      Iron    No.    11  Iron  No.  11 

Flues,   material    and    thickness.  Iron  No.  9        Iron    No.    9  Iron  No   9 

Tubes,  kngth,   ft.   &  in 21-0                     21-0  14-9  ' 

Heating   surface,    tubes,   sq.    ft.  4,174                     3,233  2,658 

Heating    surface,  firebox,  sq.  ft.  193                       210  .  200 

Heating  surface,   total,   sq.   ft..  4,367  .•.:■.•.    'iyHi.  .■'         .  .*  2,858 

Superheater     heating     surface,  :•' . '  ' '..^ '•  ;.:;  '  ;V-:,' ••■:.^ - 

,  sq.    ft 910  ;.-;<     Jiff.- ■.■■•;.    ■  565 

Equivalent       heating       surface.  ■•■"/•■■•..«.«".-.■.■''■•'- 

^^Q.  ft.* 5.732  -;.•.-.-.•. 4iW.-.- ■■■>.'  3,706       :■: 

Grate   area,    sq.    ft 58:5  .-..  ;.    • "  ajj^ ;  •  .  ' ."  •  47.2        ;.-. 

TENDER.  ;;'''■,'•■'■'    '.■"■.'■.'■-■. 

Wheels,     diamettr.     in 34J4       '•    "       'Mji   '  34J4 

Journals,    diameter    and    lenjjth, 

,.,'n 55^X10  5H  X  10  5^X10: 

Water    capacit.-.    gals 9,000  9,000  8,500 

Coal   capacity,    tons   or   gals...  3,300  12     ■'>"■•  3,300      •■: 

*    Equals   evaporating   heating   surface   plus    1.5    times   superheater   surface. 
'<    Kquivaleiit   >iniple  cylinders. 

■■■■    >'-.-."■-•*;•'■  '-■'■:"(■■■•■."■>'■■."■  ; ,.:":" \  ■'■■■/■- ■■^:-':  ,.•:.■■' ^V':-' 

P.\ssEXGER  Tr.vffic— The  revenue  received  from  passengers 
carried  on  the  railways  in  the  United  States  during  the  vear 
ended  June  30.  1911.  was  $997,409,882.  which  is  an  increase  of 
$25,726,683  o\er  that  of  1910. 

Passenger  Traffic  at  C.  &  N.  W.  Chicago  Terminal.— The 
Chicago  &  North  Western  has  compiled  figures  showing  that 
the  total  number  of  arrivals  and  departures  at  its  new  Chicago 
passenger  terminal  during  the  first  year  since  the  station  was 
opened  on  June  4,  1911.  was  18,797.500.  an  average  of  51.500 
per  day.  During  May,  1912,  47,215  persons  were  served  in  the 
lunch  room  and  (lining  room,  while  the  total  for  the  year  was 
585,200.  The  voliunt-  of  United  States  mail  moving  in  and  out  of 
the  terminal   lias  a\  craped   150  tons   a   day. 

Exhaust  Stea.m  Injector.— On  some  of  the  English  loco- 
motives an  injector  is  being  applied,  which  is  operated  by  steam 
taken  from  the  exhaust  pipe.  These  injectors  are  of  the  non- 
lifting  type  and  capable  of  feeding  against  a  pressure  of  120  lbs. 
per  sq.  in.  with  exhaust  steam  only.  A  small  supplementary  live 
steam  jet  is  also  included  in  the  latest  design  introduced  by 
Davis  &  Metcalfe,  Ltd.,  which  enables  the  injector  to  feed  against 
pressures  up  to  300  lbs.  per  sq.  in.  Tliey  operate  on  the  same 
principle  as  a  high  pressure  injector  and  have  two  draft  tubes 
and  a  combining  nozzle.  The  exhaust  steam  passes  through  an 
oil  separator  before  reaching  the  injector.  The  combining  nozzle 
is  constructed  on  the  flap  nozzle  system.  The  auxiliary  live 
steam  connection  is  of  sufficient  size  to  operate  the  injector  when 
the  locomotive  is  standing. 
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Maintenance   of  Locomotive   Boilers 

.^S  ;.;  ;    V^  Rules  and  Instructions  for  Washing-Out,  Inspectingf     ^  ••^C>;v;"^^^^^^^ 

''^■:\'^1,Ti''^]:'^.'i' '-■'■■■' y'^^i'-^  and  Testing  of  the   Boiler  and   Its   Appurtenances.        >i^-;,:-;^^^^ 

':\'^V^-7--'-  A:-:^:-':^  ::-''C'^:'-S'-\i-'  v  ■  -   by   Walter  r.,  hedeman ':;•■■: '^^'v"  ':;.  ^^^  '7  '■■:-v^':tsOA--; •;/:;., '^: 


In  order  to  maintain  locomotive  boilers  in  the  highest  state 
of  efficiency,  it  is  necessary  that  they  be  washed  out.  inspected, 
and  tested  at  regular  intervals.  Aside  from  the  maintenance 
standpoint  the  performance  of  these  functions  is  compulsory 
according  to  the  federal  boiler  inspection  laws  for  the  pro- 
motion of  the  safety  of  employees  and  the  traveling  public. 

lo  do  the  work  in  a  systematic  manner,  uniform  rules  and 
instructions  should  be  issued  to  all  concerned  to  govern  them 
in  the  various  operations.  Not  only  is  it  necessary  for  the 
washing-out,  inspection,  and  testing  to  be  done  regularly,  as 
specified  in  the  rules,  but  an  accurate  record  inust  be  kept  of 
all  work  done,  so  that  at  all  times  the  officer  under  whose 
supervision  a  locomotive  is,  will  know  whether  a  boiler  is  due 
for   any    of   the   above   operations,      To    facilitate   the    washing 


bolt  test  of  each  locomotive  boiler;  this  in  addition  to  the  in- 
dividual record  kept  in  cab  and  card  box.  At  the  same  time  he 
must  fill  out  the  regular  staybolt  test  report  form,  which  is 
illustrated  in  Fig.  4.  '.'.■■,.. 

The  boiler  inspectors  at  each  station  should  make  up  daily 
a  list  of  locomotives  that  are  due  for  washing  out,  testing  and 
examination  of  staybolts ;  these  lists  should  be  brought  to  the 
attention  of  the  engine  despatchers.  leading  hostlers,  boiler 
washers,  and  all  others  concerned.  The  leading  hostlers  and 
others  employed  at  the  ash  pits  should  also  make  an  examin- 
ation of  the  card  record  in  the  card  box  in  the  cab  of  each 
incoming  locomotive,  and  keep  informed  as  to  whether  the 
fires  should  be  knocked  on  account  of  washing-out  or  because 
of  the   staybolt   test   being   required.     They   should   also   notify 


h- 


4A 


Form 

B« 

B.  &  O-  R.  R.  CO. 

MOTIVE   POWER   DEPARTMENT. 

irirnMOxivir.  rmiMRRR 

THE  BOILER  OF  THIS  LOCOMOTIVE  WAS  WASHED  OUT,  THE 
GAGE  COCKS  AND  WATER  GLASS  COCKS  WERE  CLEANED  AND 
THE  SAFETY  VALVES  WERE  TESTED  AND  SET  O.  K.  AS  INDI- 
CATED BELOW: 

Engine  House. 

Wo»K 

Perpokmeo. 

Date. 

SlGNATt/RC 
OF  Inspectok. 

Boiler  Washed 

Gage  and  Water  Glass 
Cocks  Cleaned 

Safety  Valves  Tested 
and  Set  O.  K. 

■    ■■'-     '      ;  ;        ^ 

Boiler  Washed 

Gage  and  Water  Glass 
Cocks  Cleaned 

Safety  Valves  Tested 
and  Set  O.  K. 

.-...•      ^.  .  ■        .;>.,■-. 

Boiler  Washed 

Gage  and  Water  Glass 
Cocks  Cleaned 

Safety  Valves  Tested 
and  Set  O.  K. 

Date  Taken  Out  of  Service 

Dale   Placed  in  Service 

Sec  Other  Side 

<0 


1 

1 

■Engine  House. 

^'•' ■•■'■'        Wo«K 

Pekpokmeo. 

Date. 

SlCHATUkB 

OF  Inspectoi  . 

■'. 

Boiler  Washed 

1 

Gage  and  Water  Glass 
Cocks  Cleaned 

Safety  Valves  Tested 
and  Set  O.  K. 

•c  ■'■'■'■-'..;•'■; 

Boiler  Washed 

Gaoe  and  Water  Glass 
Cocks  Cleaned 

Safety  Valves  Tested 
and  Set  O.  K. 

.-■■  ■  ■  ■',  -.  ■  ■-;  .•■'-: 

'■.■.■-.■    •  : . 

Boiler  Washed 

Gage  and  Water  Glass 
Cocks  Cleaned 

Safety  Valves  Tested 
and  Set  O.  K. 

Date  Taken  Out  of  Service 

Date   Placed  in  Service 

Note — One  of  t 
each  ai 
months 
Supt. 
record. 

hese   cards,    properly   filled   out,   must  be   placed   in  cab   of 

id  every  locomotive   in  service  and   forwarded   every  three 

(at    the    time    the    quarterly    inspection    is    made)    to    the 

of    Motive    Power    or    Division    Master    Mechanic    for    his 

Master  ICcchsnic 

See  Other  Side 

FACE  OF  CARD.  BACK  OF  CARD. 

Fig.  1. — Arrangement  of  Boiler  Inspection  and  Washout  Card  Which  is  Kept  in  the  Locomotive  CaU 


out  the   mechanical   department   should   provide   all   boilers   with 
suitably  located  wash-out  plugs. 

GENERAL    INSTRUCTIONS.  ■■'■ 'J'   '■■■'■^\'i'-''''-' 

•-'  *'■',■  .■  ■  ".-■  L*.  ^  " 
Each  locomotive   in   service   must  be  provided  with  a  record 

card  similar  to  the  one  shown  in  Fig.  1,  which  is  to  be  kept 

in  a  metal  box  as  shown  in  Fig.  2.    This  is  located  in  the  cab 

as   shown  in   Fig.  3.     As  inspectors  do  the.  work  called  for  on 

the  card,  the  engine  number,  station  where  work  is  done,  date 

when  done,  as  well  as  the  name  of  the  one  doing  the  work, 

should  be  entered  in  their  proper  places,  and  the  card   placed 

in  the  card  box  in  the  cab. 

The  boiler  inspector  at  each  station  must  keep  a  book  record  of 

the  date  of  washing-ont  and  also  of  the  examination  and  stay- 


the  boiler  inspector  and  others  concerned  when  they  find  home 
or  foreign  division  locomotives  for  which  this  work  is  due. 

When  a  locomotive  assigned  to  one  division  may  be  in  tem- 
porary service  on  another,  the  master  mechanic  of  the  division 
on  which  the  locomotive  is  assigned  must  notify  the  master 
mechanic  of  the  division  on  which  the  locomotive  is  in  service 
of  the  times  that  the  boiler  wash-out,  staybolt  test  and  boiler 
examination  are  to  be  performed.  ./.-'  '■■^'■■■:;.'-^ ■.\^.. 

^',];.,  .-;^  \::^'"';.Xs?;vKV(:nfyss  for  the  washing-out.  '■'•  \ 

Locomotive  boilers  as  a  rule  should  be  washed  at  least  once 
during  the  following  periods :  Passenger  and  freight  loco- 
motives once  every  10  days ;  switching  and  helping  locomotives 
once   every   15   days.     These   periods   should  be   lengthened   or 


519 


520 


AMERICAN     ENGINEER. 


\oL.  86,  No.  10. 


Es  ■■■v' 


shortened    wherever    advisable,    and    the    weather,    service,    or 
mileage  conditions  justify. 

The  following  methods  should  be  adhered  to  in  washing  out 
locomotive  boilers.  Blow  out  the  boiler  through  the  blow-off 
cock  until  the  water  has  been  discharged,  after  which  the 
blow-off  cock  should  be  closed  to  retain  the  remaining  steam 
pressure  until  the  staybolts  have  been  tested.  After  the  stay- 
bolt  test  the  blow-off  cock  should  again  be  opened  to  let  out 
the  remaining  steam  and  water.  When  all  the  water  and  steam 
have  been  blown  out,  the  washout  plugs  and  hand  hole  plates 
,  should  be  removed. 

Wash  out  the  water  legs,  as  well  as  around  the  urebox  flue 
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•   •  Fig.    2 — Box   for    Holding    Boiler   Washout    Card. 

sheet  and  the  furnace  door  opening.  Wash  off  the  crown 
sheet,  the  top  of  the  flues,  and  the  cylindrical  portion  of  the 
boiler,  beginning  at  the  smokebox  end  and  following  back  by 
washing  through  the  holes  in  the  sides  and  at  the  bottom  of 
the  shell.  Repeat  the  washing  out  of  the  boiler  legs,  and  over 
:the  fire  door  neck  to  remove  the  scale  that  has  been  washed 
down   from  the  top  of  the  crown   sheet  and  flues. 

Coat  the  threaded  portion  of  the  washout  plugs  with  a  mix- 
ture of  graphite  and  black  oil,  and  reapply  the  washout  plugs 
and  hand  hole  plates  and  fill  the  boiler.  Wherever  possible 
heated  water  should  be  used  for  washing  out  and  tilling  the 
boilers.  Under  no  circumstances  should  the  crown  sheet  be 
washed  before  the  boiler  legs  have  been  washed.       •  ,    -.'■;  v 

'^*:.  :..•■.■;-:■-•'  1  .-  inspection   of   boilers.  —, /'■■^:''      •'-'■.:' i'.":. 

The  interior  of  every  boiler  should  be  thoroughly  inspected 
before  it  is  put  in  service,  and  whenever  a  suthcient  number 
of  flues  are  removed  to  allow  examination.  All  flues  of  boil- 
ers in  service,  except  as  otherwise  provided,  should  be  re- 
moved at  least  once  every  three  years,  and  a  thorough  exami- 
nation should  be  made  of  the  entire  interior  of  the  boiler. 
After  the  flues  are  taken  out  the  inside  of  the  Ixiiler  must 
have  the  scale  removed  arid  be  thoroughly  cleaned  The  en- 
tire interior  of  the  boiler  must  then  be  examined  for  cracks, 
pitting,  grooving,  or  indications  of  overheating  and  for  dam- 
age where  mud  has'  collected,  or  heavy  scale  formed.  The 
edges  of  plates  and  all  laps,  seams  and  points  where  cracks 
and  defects  are  likely  to  develop,  or  which  an  exterior  ex- 
amination may  have  indicated  to  be  weak,  must  be  given  an 
especially  minute  examination. 

It  must  be  seen  that  braces  and  stays  are  taut,  that  pins 
are  properly  secured  in  place,  and  that  each  is  in  condition  to 
support  its  proportion  of  the  load.  Any  boiler  developing 
cracks  in  the  barrel  must  be  taken  out  of  service  at  once, 
thoroughly   repaired,   and   reported   to   be   in   satisfactory   condi- 


tion before  it  is  returned  to  service.  Every  boiler  having  lap 
joint  longitudinal  seams  without  reinforcing  plates  should  !e 
examined  with  especial  care  to  detect  grooving  or  cracks  a 
the   edges   of  the   seams. 

If  boilers  are  equipped  with  fusible  plugs  they  must  be  re- 
moved and  cleaned  of  scale  at  least  once  every  month.  Tiie 
exterior  of  every  boiler  should  be  thoroughly  inspected  be- 
fore it  is  put  in  service,  and  whenever  the  jacketing  and  lag- 
ging are  removed.  The  jacketing  and  lagging  should  be  re- 
moved at  least  once  every  five  years,  and  a  thorough  inspectii  n 
made  of  the  entire  exterior  of  the  boiler.  The  jacketing  and 
lagging  should  also  be  removed  whenever,  on  account  of  in- 
dications of  leaks,  the  inspector  considers  it  desirable  or 
necessary.  ..  :,•  ;  :■•:..-.;<''  ' 

RLLES    FOR    TESTING    BOILERS. 

"All  locomotive  boilers  must  be  subjected  to  a  hydrostatic 
pressure  of  25  per  cent,  above  the  rated  working  pressure  before 
being  placed  in  service.  This  Ifst  must  be  made  not  less  than 
once  each  six  months,  and  the  water  must  be  heated  to  about 
the  boiling  point  immediately  before  pressure  is  apphed.  When 
it  is  being  made  an  authorized  representative,  who  is  thoroughly 
familiar  with  boiler  construction,  must  personally  witness  the 
test  ami  thoroughly  examine  the  boiler  while  under  test. 

A  record  of  each  hydrostatic  test  must  be  made  on  a  stand- 
ard form,  I-'ig.  4,  provided  for  the  purpose ;  each  item  on  the 
blank  must  be  filled  in  and  the  form  signed  by  the  authorized 
representative  witnessing  the  test,  who  must  add  in  the  space 
provided  for  remarks  anything  worthy  of  note.  The  date  of 
all  hydrostatic  tests  must  be  given  promptly  to  the  super- 
intendent of  motive  power  by  the  master  mechanics,  duplicates 
of  the  forms  to  be  kept  at  the  station  where  the  test  is  made, 
and  a  book  record  kept  in  the  office  of  the  master  mechanic. 

■.,■  r^--,   ,:,-■,.;■•.•■■•_•,/■■■  .■■■.•  STAYBOLT     TEST.  ■■;.•;.'/.•;;/.•'  ;^  ■';'^ 

The  staybolts  of  locomotives  in  service  must  be  tested  not 
less  frequently  than  once  each  15  days.  Staybolts  must  also 
be  tested  immediately  after  each  hydrostatic  test.  When 
these   tests   are   made,   there   must   not   be   less   than   50  lbs.   of 


AfeAf:  Sojr  stcured  fo  cab  nriff>  //af  head  tr/'re  na/'/es; 
If  back  of  cab  ihou/d  be  of  iron,  hcafe  nood 
block  so  box  may  be  nailed  Id  same. 
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Hole:  Locale  card^box  inside  back    i^^- 


Fig.   3 — Lccation    in   Cab  of   Box  for  (Holding    Boiler  Washout   Card. 

steam  pressure  on  the  boiler,  which  will  produce  a  sufficient 
strain  on  the  staybolts  to  cause  the  separati<:)n  of  the  parts  of 
hrokcn  ones.  If  the  boiler  is  not  under  steam,  the  examination 
may  be  made  after  drawing  all  the  water  from  the  boiler. 

.\n  inspector  especially  trained  for  the  service  must  tap 
with  a  hammer  each  staybolt  and  crown  sheet  stay  accessible 
on  the  firebox  end.  and  those  not  accessible  must  be  tapped 
whenever  possible  on  the  outside  end.  Staybolts  having  tell- 
tale holes  must,  in  addition  to  the  hammer  test,  be  carefully 
inspected  to  insure  that  all  of  the  tell-tale  holes  are  open, 
using  a  drill  for  this  purpose  when  necessary.  No  boiler  may 
be  allowed  to  remain  in  service  when  there  is  more  than  one 
Iiroken  staybolt  in    iny  part  of  the  firebox. 

All  tell-tale  holes  in  staybolts  must  be  thoroughly  cleaned 
by  a  drill  before  the  hydrostatic  test,  and  when  the  locomotives 
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are  in  the  shop  for  classified  repairs.  All  staybolts  must  have  tell- 
tale holes  drilled  3/16  in.  diameter  by  1^  in.  deep,  and  the 
crown  sheet  stays  must  be  so  drilled  when  specified. 

ilexible  staybolts  must  undergo  a  special  examination  not 
less  frequently  than  once  each  18  months,  by  removing  a  num- 
ber of  caps   in    different   locations   for  examination   of   sleeves 


and  bolts,  preferably  while  the  locomotives  are  in  the  shop 
for  classified  repairs,  and  prior  to  the  hydrostatic  test.*  ',.  .    - 

Precautions  must  be  taken  to  insure  the  removal  of  all 
defective  bolts,  and  a  careful  examination  must  be  made  of 
bolts  adjacent  to  the  broken  ones. 

The  staybolt  inspector  must  keep  an  accurate  record  of  the 


Report    of    Staybolt    Test   and    Firebox    Ikspection. 


Locomotive   boiler    Xo. 
Date    


Class. 


At 


.'. . .  Station. 


Show  Location   of   Entirely   Broken   Staybolts 
by    Marking    X    in    Black. 

Xuinber  of  staybolts  found  entirely   broken   in   right  side 

"     ;';.'•'?'  Xumber  of  staybolts  found  partially  broken  in  right  side 

.,.:.'''.'-  Xumber  of  staybolts  found  entirely   broken    in    left    side 

■,-..; '..U:'.  Xumber  of  staybolts   found  partially  broken  in  left   side 

■  :  ;.•',.  r:.\v  Xumber  of  staybolts  found  entirely   broken    in    backhead 

'.'■-i,.^  Xumber  of  staybolts  found  partially  broken  in  backhead 

•■'''.    •.?■.•.;■;■  Xumber    of    staybolts    found    entirely    broken    in    throat 

•;;.•;■:.■.••  Xumber    of   staybolts    found   partially   broken    in   throat 

■  •  _•■    V."^7  Xumber    of    staybolts    found    entirely    broken    in    crown 

.•'■•■<■■  '••;',  Xumber    of    staybolts    found    partially    broken    in    crown 

>'.•.■■-.,;.  Total    number   of   entirely   broken   staybolts 

'.■.■-■■'-'■,.  Total   number   of  partially   broken    staybolts 

■  V " ..•;■.■•:••  '      Date    staybolts    were    renewed 

;'- -v"^  ■ .' :"'       Atq   all   staybolts   drilled   with   tell-tale   holes? 

...  i   ■-.-.■■  ;       Were   renewed   staybolts  drilled   with   tell-tale   holes? 

■'.-:•'..'.,'  Xumber  of  staybolts  found  with   tell-tale  holes  obstructed 

,  .;•.;,•.•  .f;  Were  all  obstructed  tell-tale  holes  cleaned  out  or  redrilled 

;'   •.■;•.■'•'•.       Condition  of  crown  sheet   

. .'  ;  •..   '•  ■  '■-       Condition  of  crown  sheet  staybolts    


sheet, 
sheet . 
sheet, 
sheet . 
sheet . 
sheet . 
sheet, 
sheet . 
sheet, 
sheet. 


Examined   by    

Show  Partially  Broken  Staybolts  by  Marking  X  in  Re*-. 
on   Diagrams. 

.  Xumber 

.  Xumber 

.  Xumber 

.  Xumber 

.  Xumber 

.  Xumber 

.  Xumber 

.  Xumber 

.  Xumber 

.  Xumber 

.  Total    number 
Total    number 


Conditjon  of  right  side  sheet 
Condition  of  left    side    sheet.  . 

Memoranda :     


i«***^*»i 


» •  •."•  ••••-••.•••,•,< 


renewed 

renewed 

renewed 

renewed 

renewed 

renewed 

renewed 

renewed 

renewed 

renew  ed 

renewed. 

renewed. 


. .  Condition  of  furnace    door    sheet 

..Condition  of  firebox    tube    sheet    .i. 

..Condition  of  furnace   door  ring    

.  .Condition  of  mud    ring    

..Condition  of  boiler   tubes    

.  .Condition   of   arch   tubes 

..Condition  of  boiler    washout    and    arch    tube    plugs 

hand   hole  plates 

, .  Condition  of  brick   arch    

.  .Condition    of    boiler    with    respect    to    washing    out 
Instructions)     


•  •  •  * 


and 
(See 


.V  .r^-.    -.,.~      ' 


Boiler   tested   with 
Working   pressure 


lbs.   water  pressure, 
lbs 


.  Safety  valves  set  at  ...  lbs.. 
.  .\uthorized   working   pressure 
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HEREBY  CERTIFY  THE  ABOVE  REPORT  TO  BE  CORRECT 
AND  THE  RESULT  OP  MY  EXAHINATION 


GENERAL  FOREMAN  OK  MASTER  MBCBANIC 


-BOUAB  MAKER  POKEMAN 


^UPT.  MOTIVE  POWSm 


Fig.  4— Form  for   Report  of  Staybolt  Test  and    Firebox  Inspection. 
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location  of  each  broken  bolt,  marking  it  on  the  form  shown 
in  Fig.  4,  and  must  forward  it  to  the  master  mechanic  or  fore- 
man in  charge.  Master  mechanics  must  promptly  report  dates 
of  all   stayboh   tests.  ,.-.-.■%■/•.■■.  ■'.  xt  ■  ■:'■•'' 

.■;;,.;  .,.;,WASHI.\G   .\XD   BLOVVIN'G  OUT  OF   WATER  GAGES.  ;     >" 

The  boiler  inspector  must  see  that  the  water  gage  is  washed 
and  cleaned  at  each  boiler  washing.  This  should  be  done  be- 
fore reducing  the  boiler  pressure,  by  opening  the  drain  cock 
in  the  bottom  of  the  gage  and  allowing  first  the  water  and  then 
the  steam  to  blow.  As  a  general  rule  this  will  accomplish  the 
cleaning  of  the  gage,  but  to  insure  a  perfect  condition  of  the 
gage,  after  the  steam  and  water  pressure  has  been  reduced 
the  drain  cock,  water  and  steam  valves  should  be  removed  and 
a  wire  run  through  the  openings.  This  can  be  done  witliout 
disturbing   the   glass. 

After  the  cleaning  of  the  boiler  and  when  pressure  is  again 
applii'l  the  water  ^iage  should  liave  the  drain  cock  opened, 
and  tlic  water  and  steam  should  l)e  allowed  to  blow  through 
the  littings  to  note  if  gage  is  thurfiughly  cleaned.  Master 
meclianics  and  roal  foremen  should  insist  on  the  engineers 
blowing  out  the  nage  at  the  beginning  of  each  trip.  All  water 
glasses  should  be  supplied  with  two  valves  or  shut  off  cocks, 
one  at  the  upi)er  and  one  at  the  lower  connection  to  the 
Ijoiler.  also  a  drain  cock.  It  should  be  so  constructed  and 
located  that  they  can  be  easily  opened  and  closed  by  hand. 
The  spindles  of  all  gage  cocks  should  be  removed  and  the  cocks 
thoroughly  cleaned  of  scale  and  sediment  at  least  once  every 
month.  .Ml  gage  cocks  must  be  tested  before  each  trip  and 
must  be  maintained  in  such  condition  that  they  can  be  easily 
opened   and    closed   by   hand   without   the   aid   of   a   wrench   or 

other     tool. -..:  - --•    ■  ,     .^^    ;     ^;    .-•      ^  .  -.       .;,;;.,,,..        ■.       ...      :; 

,.:,/;     SETTING    OF    S.\FETY    VALVES. 

Safety  valves  should  be  set  by  the  gage  used  on  the  boiler 
to  pop  at  pressur'.-5  not  exceeding  6  lbs.  above  the  allowed 
steam  pressure,  the  gage  in  all  cases  to  be  tested  before  the 
safety  valves  arc  set  or  any  changes  are  made  in  the  setting. 
When  setting  safety  valves  the  water  level  in  the  boiler  must 
not  be  above  the  hijihcst  gage  cock.  Safety  valves  should  be 
tested  under  stea'ii  at  least  once  very  three  months,  and  also 
when  any  irregularity  is  reported.  ....  .  ^  ,,.,    ;  ,       . 

...  RESI'ONSIBILITY    KOk    BOILERS.  ,'.  V  .'■,-.       .V     ..  . 

It  must  be  understood  that  the  above  rules  apply  to  all  loco- 
motive boilers,  whether  in  freight  or  passenger  service,  and 
that  they  are  in  li.jct  charge  of  the  master  mechanic  in  v.hose 
district   they   may   be   placed.  :•      ..        , —..v     ;. 

^ocomotive  boiLrs  must  be  tested  and  inspected  in  con- 
formitv  with  the  ief|uirements  of  the  law.  Where  no  laws 
exist,  the  above  rules  must  be  adhered  to.  Where  laws  do 
exist,  but  do  not  re-iuire  tests  as  rigid  as  the  above,  the  neces- 
sjiry  additional  fests  must  be  made  to  conform  both  to  the  law 
and  to  these  rules. 

The  mechanical  department  can  tell  from  the  report  of  the 
staybolt  test  and  firebox  inspection  whether  any  chronic  weak- 
nesses develop  in  the  boilers,  and  can  remedy  them  by  strengthen- 
ing the   sheets  or  applying  flexil)le  stays   in   place  of  common 

ones.  ■,■-■■■■   ■  .;   '    ■.;•■...,.'•..  ^-;  ,-■:•  ■•-    :■•■;■■■■- ■■■^: 


.  r  Prkve.nti.no  .Slii'I'Kii  Ecce.ntric  r.L.NDES.— On  the  Chicago  & 
,  North  Western,  it  is  the  practice  to  fit  babbitt  blocks  in  the 
■■'■,.  slotted  opening  of  the  eccentric  strap  on  either  side  of  the 
■'bolts  that  hold  the  blade.  These  blocks  are  the  proper  shape 
■.?,  to  fit  around  the  bolt  and  to  lill  in  the  slotted  opening. 
V"  Various  sizes  are  kept  in  stock,  and  after  the  valves  are  set 
-.  .:  tlie  nuts  arc  taken  off  and  these  blocks  are  fitted  on  either 
'.::  side  of  the  bolt.  The  nut  is  then  replaced  and  tightened.  In 
1  this  way  there  is  no  danger  of  a  slipped  blade,  if  the  nuts  be- 
•  .;•  come  loosened. 


PNEUMATIC    CLAMP    FOR    TESTING 
TRIPLE    VALVES 

•  A  simple  device  for  holding  a  triple  valve  while  undergoing 
test,  after  being  cleaned  or  repaired,  is  shown  in  the  acco  n- 
panying  illustrations.  It  was  designed  by  J.  A.  Jesson,  Loi;  s- 
ville  &  Nashville,  Corbin,  Ky.,  and  consists  simply  of  a  cast;  ig 
7  in.  in  diameter  and  10  in.  long,  which  includes  a  base  ir 
attaching  it  to  a  bench.  One  end  is  faced  off  and  recess, d 
for  receiving  the  triple  valve  and  will  accommodate  all  tyi  .s 
of  quick  action  valves  A  separate  plate  is  necessary  wh  n 
testing  plain  triple  valves.  At  the  opposite  end  the  casting  is 
bored  out  to  a  diameter  of  4  in.  x  6  in.  depth,  and  a  large  soiil 
l)iston  with  leather  packing  is  inserted.  A  hole  is  drilkd 
through  the  casting  to  this  opening  and  a  connection  is  matle 
to  the  air  supply.  Passages  are  also  drilled  to  the  recess  at  tiie 
opposite  end  for  connection  to  the  auxiliary  reservoir  and 
to  the  dummy  brake  cylinder.  A  boss  on  the  end  of  the  piston 
has  a  hole  through  which  a  rod  is  passed  that  supports  a  yoke 
surrounding  the  whole  casting.  .\t  the  end  where  the  valve  i.s 
attached   this   yoke   is   arched   to   clear  the   triple   valve   flange 
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Clamp  for   Holding   a   Triple   Valve  When   Testing. 

and  body,  and  is  provided  with  bosses  arranged  as  is  shown  in 
the  illustration.  .\t  the  back  end  of  the  yoke  is  a  cross  connec- 
tion and  a  bar  reaches  to  a  foot  treadle  allowing  the  forward 
end  of  the  yoke  to  be  raised  up  by  foot  pressure.  The  open 
position  is  shown  by  the  dotted  lines.  There  are  two  or  three 
loose  pins  fitted  at  the  proper  point  for  keeping  the  valve  in 
place.     .  ■    .• 

With  the  foot  on  the  treadle  the  yolce  is  raised  so  that  the 
valve  can  be  slipped  in  i)lacc.  after  which  the  foot  pressure  is 
released  and  the  yoke  falls  in  position.  The  air  is  turned  on 
and  the  valve  is  clamped  securely  against  the  leather  gasket 
where  it  is  held  during  the  testing  operation.  When  the  air 
is  discharged  from  the  piston  a  slight  downward  pressure  on 
the  triple  valve  loosens  the  yoke  and  permits  it  to  be  raised  up 
with  the  foot  treadle. 

Xf.w  ^'ork  SiBW.ws — .\  resolution  has  been  approved  by 
the  New  York  State  Public  Service  Commission  for  the  con- 
struction of  a  moving  platform  subway  in  Thirty-fourth  street. 
It  will  extend  from  Third  to  a  little  beyond  Eighth  avenue. 


■;.;V  :.?  liptlf' 


Piston,  Piston  Rod  and 


Repairs 


Methods     Employed  in  Two   Different  Shops.     Sub- 
mitted in  the  Competition  That  Closed  September  1. 


-,"'''■!' ■.;'■' ■•••■-:'^-'!U    FIRST  PRIZE, ■5:-^y'^^v.^>'>;":-^H:-"^ 

t  r-'.''-  '\:-.i'-'r'.:\:-  ^'^  G-  "•  ROBERTS.. ■:5;i/;/!.'^,r:.V.:';,;^;-,~,'.-. 

Macbine  Foreman,  Long  Island  Railroad,  Ricliniond  Hill,  N.  Y. 

The  writer  was  fortunate  enough  to  have  the  opportunity  to 
put  in  effect  some  original  and  possibly  radical  ideas  in  handling 
the  machine  and  fitting  work  in  one  of  the  largest  railway  shops 
in  this  country.and  was  able  to  make  a  large  saving  in  the  cost 
of  the  repairs  on  pistons,  rods,  etc.,  besides  bringing  the  work  up 
to  such  a  standard  that  necessary  work  was  finished  and  ready 
for  engines  before  they  were  due  out  of  shop  instead  of  old 
material  in   an   inferior  condition   l>eing  reapplied   to   engines. 

In  a  shop  turning  out  two  locomotives  a  day.  four  new  pis- 
ton heads  and  rods  a  day  are  required  as  a  rule.  This  is  enough 
to  keep  a  boring  mill  working  on  pistons  continuously  and  two 
or  three  lathes  f)n  rods. 

1  he  following  methods  were  put  in  effect  on  the  piston  and 
crosshead  job  and  in  a  re  narkaldy   short  time  the  pistons  and 


to  the  center  of  the  boring  mill  table  from  the  under  side.  The 
bushing  has  a  shoulder  to  keep  it  from  being  pulled  through 
the  hole.  The  heads  are  not  finished  on  the  front  face.  The 
bearing  for  the  nut  is  faced  off  when  the  head  is  on  the  rod 
just  before  the  nut  is  applied. 
Operation  No.  1  is  accomplished  as  follows:     v:j;'".:>:^ 


Set  up    

Rougli  face  and  top. 


.20  min. 
.15     " 


IS 


The  speed  is  35  ft.  per  minute,  and  the   feed  on  the  face 
%  in.  and  J4  >n-  on  the  top.     The  cut  on   the  face  is   from 
in.  to  yi  in.  deep  and  about  %  in.  on  the  top. 

Operation  No.  2  consists  of  cutting  the  grooves  for  the  pack- 
ing rings.  Two  tools  are  used,  one  J/2  in.  wide  on  th*  left  side 
to  rough  out  the  groove  and  one  H  in.  wide  on  tfie  right  side 
to  finish  the  groove.  A  1/64  in.  feed  is  used  at  35  ft.  per 
minute  cutting  speed.     The  time  for  two  grooves  is  25  minutes. 

On  operation  No.  3  of  finishing  the  outside  to  lit  the  cylinder. 


jo>y  Tap 


P/sfon  Head 
Vo/  Finished  Here 


=^ 

1 

□  □ 

7\ 

* 

■■'-■  :■  ' 

Q 


a   □ 
D  o% 


F/nish  Tool 
«— 


a 


a  o 
a  Q 


-r-t- 


=100= 


Z 


5 


Pisfon  Heads 

Operation  N9/.     -. 


Pis  for}   Heads 
Operation  >♦<?>?. 


P/sfon   Heoits 
Operation  N^3t 


crossheads  were  in  the  lead  where  formerly  they  bi  ought  up  the 
rear.  One  vertical  boring  mill  turned  all  the  piston  heads,  be- 
sides doing  part  of  the  cylinder  head  work ;  two  lathes  more 
than  kept  up  the  rods  and  had  considerable  time  for  other 
wf>rk,  where  formerly  tw(j  and  sometimes  three  lathes  were  on 
piston  rods.  ■V"'"'  '■■.;■■:•.■  J.- ;'■■■■'■;■'  ■^r'  ii''-'^'-'^::\rC<'''-'r'''\rr ^r:---'}-: 
One  of  the  illustrations  shows  the  first  operation  on  a  21 
in.  piston  head  5' 4  in.  thick,  with  a  3'1.  in.  hole  for  piston 
T'ld  fit,  the  rod  having  a  V^  in.  x  J^  in.  collar  depressed  in  the 
h(.a(l.     The  piston   head   has  two  ^  in.   x   Y\   in.   packing  ringf 


Taper  Reamer  -. 


a  broad  tool  is  used  with  J4  i'l-  feed  at  35  ft.  per  minute  This 
cut  requires  15  minutes.  The  corners  are  rounded  off  while  the 
cut  is  running  down  by  using  a  fillet  tool  in  the  other  head. 
Operations  4,  5  and  6  are  shown  in  one  illustration.  Three 
clamps  are  applied  to  the  outside  of  the  head  and  the  bolt  in 
the  center  is  removed,  allowing  the  hole  to  be  finished.  This 
requires  about  5  minutes.  The  operation  of  finishing  the  rod  fit 
requires  the  following  times : 


Y>x\\\    

Keam   hole  to   plug   gage. 
Counterbore    for    collar 
Remove   from  machine    . . 


•  ->>  p-'«  •;*•;• 


h^ 


Clomps 


/■,■:  '\"-'.K--;'    ''~        Piston    Heads.  ■',' TV'^'^ '^.  C      .-'-■■ -■.^.;/:.■.i:• 

^'  '-  ■■'         Operations  ^/^<5a.6.'y^ry--J:f.>::--::.l'y\:J.yy:^'r 

'id  six  holes  in  the  front  face  to  allow  for  core  removal.  By 
■■tting  the  head  on  top  of  the  chuck  jaws  and  extending  the 
tw  tap  bolts  up  in  three  of  the  core  holes  a  unique  method  of 
olding  the  head  was  obtained,  allowing  the  whole  wearing  sur- 

^ce  to  be  finished  in  one  setting,  besides  finishing  the  hole  for 
he  rod.    The  head  is  held  down  by  a  1^  in.  bolt  through  the 

'ored  hole  for  the  rod  and  screwed  in  a  tapped  bushing  applied 


.     ;  "       Total  ;".... .:\1:../.;1,:..  ,32"   ";' 

.•  The  boring  mill  hand  is  furnished  the  proper  size  to  turn  the 
piston  by  the  machine  shop  inspector,  who  inspected  all  the  work 
This  saves  at  least  15  minutes  that  is  ordinarily  used  by  the 
machine  hand  to  locate  the  engine  and  caliper  the  cylinders 
himself.        *\i--  ■^^^r/;.'    ■--■--      •%:  'r^-:- -1  ~',',  -  ■>  ! 

After  the  piston  head  is  turned  the  cored  holes  in  the  face 
are  drilled  and  tapped  on  a  radial  dress  for  a  I'j  in.  socket  pipe 
plug.  The  drill  press  hand  also  applies  the  plugs,  using  a 
square  ended  wrench  15  in.  long.  The  time  required  to  drill, 
tap  and  apply  6  plugs  is  40  minutes.  A  1^  in.  high  speed  drill 
is  used  on  the  cored  holes.  The  plugs  are  screwed  about  1/16 
in.  below  the  face  of  the  head  and  the  edge  is  hammered  over 
so  that  the  plug  cannot  work  out. 

The  plug  and  bushing  gage's  used  on  the  piston  rods  and  heads 
are  illustrated. 

:.  .:  ;    ;.       PISTON   RODS. 

The  piston  rods  are  taken  in  the  rough  and  cut  to  length  and 
centered  in  a  6  in.  bore  Gisholt  lathe,  requiring  from  20  to  30 
minutes  to  complete  one  rod.     It  takes  at  least  twice  as  long 
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to  do  this  in  an  engine  lathe,  where  ofie  compromise  forging 
is  used  for  various  lengths  and  diameters  of  rods.  The  rods 
are  then  delivered  to  the  engine  lathe  to  be  rough  turned  and 
fitted  to  the  crosshead.  This  operation  requires  two  hours  at 
45  ft.  speed  and  1/32  in.  feed. 
The  keyway  is  scribed  by  the  lathe  hand  and  the  rod  is  passed 


Stee/. 


Rivet  A  Tuvo 
l^oshers. 


•:!/::>■/.;  Adjusfable  Gage  for 

,:   ::;•/:.  .^ V/ •  Getting  Size  *  Taper        '•  ' 

.r^-  ■    A':v".V  •  of  Piston  Rod  Keys.'     ""  ^     '■'■' 

on  to  the  ke3"vvay  aitting  machine,  where  45  minutes  is  re- 
quired to  cut  a  5^  in.  keyway  in  a  3'/2  in.  rod  and  one  hour  for 
a  J^  in.  keyway  in  a  4  in.  rod.  The  keyway  cutting  machine 
rigged  up  with  an  adjustable  head  for  setting  the  scribed  lines 
to  the  cutters  is  shown  in  one  of  the  illustrations.    The  advan- 


saves  about  10  minutes  over  the  old  method  of  laying  off  the  key. 
The  piston  rod  keys  are  made  of  spring  steel,  annealed,  and  r:r€ 
purchased  in  bars  and  nicked  and  broken  off  to  the  required 
lengths  by  the  blacksmith.  The  steel  is  purchased  in  the  re- 
quired thicknesses  and  does  not  require  planing  on  the  sides.  Tie 
edges  are  shaped  to  lines  scribed  from  the  adjustable  ga^e. 
These  keys  require  from  30  to  45  minutes  to  plane  to  fit.  The 
variation  in  time  is  due  to  the  different  widths  of  keys.     After 


Taper  7b  Suit. 


1 

k 

-■>  J'  '**  ■ 

i 

-  ':;;        R/a^  <*  Bushing  For  Piston       ; -U^V   :}..>;>■•• 

:  '    •■'     -r-^.  '     ■     Pod  A  Head  Fits.    ..     .  -  l.v"-  -^v' -V",  '' 

the  key  is  shaped  the  bench  hand  dresses  the  ends  on  an  emery 
wheel,  requiring  from  8  to  10  minutes  per  key.  They  are  then 
drilled  for  the  cotter  pin  and  stamped. 

After  the  key  is  fitted,  the  rod  is  passed  to  a  second  lathe 
where  it  is  turned  to  fit  the  bushing  gage  and  the  thread  is  cut. 
This  requires  45  minutes  at  60  ft.  cutting  speed,  1/16  in.  rough- 
ing and  transferred  to  ttie  1/64  in.  finishing  feed. 


I 


f 


-z:l 


J 


:5r 


5 


Ay- 


•'i  ■'  ,    €■'■>:., 


Double  Ended  Cutters  Used. 
Mac/e  of  High  SpeedStee/. 

'■'■■?■■''•.  <•>".'  ■■   '.    ■'■'■  .' 

.'  :  Adjustable  Head. 
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Automatic  Cotter  Milling  Machine  for 
Cutting  Piston  Pod  tfeyways,  ffith 
Adjustable  Head. 


I ' 

\  I 
\  \ 
\       \ 

\       \ 
L_J_ 


tage  of  this 
a  crosshead 
keyway  in 
Double  end 
After  the 
applies  it  to 
gage  to  get 


head  is  plainly  shown  when  a  rod  is  to  be  applied  to 
where  care  has  not  been  exercised  in  laying  off  the 

the   crosshead    central    with    the   hole   for   the    rod. 

cutters  are  used  which  are  made  of  high  speed  steel, 
keyway  is  cut  the  bench  hand  takes  the  rod  and 

the  crosshead  to  have  the  key  fitted.    The  adjustable 

the  size  and  taper  of  the  key  quickly  is  shown,  which 


The  rod  is  then  transferred  to  the  grinder.  Grinding  re- 
quires from  20  to  30  minutes. 

Cjnsiderable  trouble  has  been  experienced  on  several  rail- 
ways with  the  piston  heads  getting  loose  on  the  rod.  By  allow- 
ing 3/16  in.  for  the  rods  to  be  drawn  in  the  head,  tightening 
up  the  nut  and  then  hitting  the  rod  with  a  sledge,  this  trouble 
can  be  avoided.    An  apparatus  that  has  been  made  to  hold  the 
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ro(i  and  head  in  position  to  use  a  large  wrench  to  tighten  the 
nuts  securely  is  illustrated.  After  this  was  installed  all  trouble 
v,vh  loose  heads  ceased.  The  time  required  with  two  men  is 
fr.  m  IS  to  20  minutes.  With  this  method  no  twisting  strain 
is  placed  on  the  piston  rod.  ::■;':.■■/'■  ::;':/--'-i^%':-.J^''^'  ]:'■'■  \  ■': 

PISTON    PACKING    RINGS.    :.{.•■;-;        ,..     '   .     - 

In  operation  No.  1  of  making  piston  packing  rings  on  a  36  in. 


L5t 


ic=l 


Wrench  Used  mfh  a 
Piece  of  Pipe. 


£ye  Bo/ts. 


■  Floor 


Double  Angle  Plate. 


.<  .  Piston     Heads. 

[:  r  ;-V^'.'  '.!■.-:'.'   ^'^  "'? :' i--'-  Tightfng  HeadOnRod,      .:■'■']'%:'  •"=.''■''. 

or  42  in.  vertical  boring  mill  both  heads  are  used.    The  time  re- 
quired is  as  follows.         ■  {-'l-:  C-^'-\.-:<\:l'-:r.'^-''  i'-^  -.  .■K'^--''.-':'-^.. 


Set    up    the    castine    

Roughing  out  inside  and  out 
Finish    outside ,.., 


25  min. 
90     " 
30     " 


Total 145     " 

The  cutting  speed  is  40  ft.  per  minute,  the  feed  3/32  in,  and  the 
cut  from  %  in.  X.O  Yz  in.  deep.       ''^,''\:-'--^:''r:'''''''^''{\:'.\u-.''-.i-^'i'''-'-.[ 

In  operation  No.  2 — cutting  off  the  rings  with  a  gang  tool----- 
the  corners  are  rounded  off  with  a  hand  tool  after  the  ring  i< 
partly  cut  off.    The  tools  in  the  gang  tool  are  set  ahead  of  eacii 
other  so  each  ring  can  be  faced  to  exact  thickness  with  a  tool 
in  the  other  head.    The  time  required  is  as  follows: 

fJrind  and  set  gang  tool 20  min. 

Cut   off    12    rings    ^    in.    wide 90     "         V^^, 

Total    TTio     " 

The  cutting  speed  is  35  ft.  per  minute  and  the  feed  is  1/64  in. 


spring  and  are  cut  out  square  across  for  the  dowels.  A  piece 
\]/i  in.  thick  is  cut  out  of  the  rings  with  a  handle  chisel  and 
sledge,   requiring  about  half  a  minute  a  ring   for  a  machinist 


■\ 


1* — , 


Boring  Mill  Table 


';:•... .^>\    ;•.,•  ■■.,.■;  Piston  Pocking  Rings  :     ■:.■■;■■•   \_;' ",;.  ■'•';.: ' 

,/■;'/:■;; /;^;'.;, ■■"'■■  ..'::■';■■'/         Operation  N^I.  •:/-'.V--.:;'^''.'^^V-.'^ 

and  helper.     The  rings  are  then  dressed  on  the  edges  with  a 
file  and  tried  in  the  cylinder. 

/  •■■-    ■'''''    ":'■"       ■  ■-'■■■■       CROSSHEAD.  v -^  ...;,•■  ..•:..  •- ■  ■  ■■■.■■,-■ 

Operation  No.  1  on  a  new  16  in.  standard  type  crosshead  with 
detachable  shoes  is  performed  on  a  42  in.  vertical  boring  mill 


v^'- 

1 

a  c 
Q   c 

1 

-,                       Keyed- 
1         Facing  Tool 

■ 
1 

J 

■  ■-■',-        '    :•-'■     ■■■-■■'■'.*:'-    « 

!■(     '                                                            1 

v":  ■;.':;-  ii/:-'/T- ■;;;;.,  Piston  Pocking  Pings         /     :  ■'.^■/-;  ■  "  •  V'^^' ' 

■.■'-.'"l'-'^' ':'■:•■  :"■'■■■     '■''V.i.s      .         Operation  N^B.  i'{  •'  ■:hv  --.^fiv-.^.  ':.-. 

The  crosshead  is  laid  out  and  the  back  face  is  faced  off,  requir- 
ing one  hour  to  lay  out  and  set  up  and  30  minutes  to  rough 
and  finish  the  face.  A  cutting  speed  of  45  ft.  per  minute  and 
a  J^  in.  feed  are  used.  V   r.     ;  v-  ,   ■ 

Operation    No.   2   requires    30  min.   to    drill   the  hole  and   30 
minutes  to  bore  it  taper.     It  is   fitted  to  the  plug  gage. 


•','', 

■-■/■" 

jH  ' 

■ '"    •'■i".  ■  ■  ■'  ■  -■  ■  -  .- 

□  a 

• 

— 

Y\ 

'<■:■'' 

!' 

>«' 

7bb/e  of  Boring  Mill. 
Vertical  Boring 


Mill 


,  IS  , 

■■  -C-:"    .■• 

>-. 

-^ ?=-! 

'■-'              -   ■     ^     '      ." 

*'.     : 

•^v*";'\  .,   /-..x  %%..^. '.-    - 

;,■. 

Crosshead  ~  Mew. 
Operation  NSi. 


Crossliead-  Meiv. 
Operation  M^E. 


'',   •''. 

a    a 

=P— 1 

Crosshead  -  Neiv. 
Operating  hi -4. 


Crosshead  -Mety. 
Operation  US 5. 


Crosshead  -  Meiv. 
Operation  NS3 


Crosshead  -  Not¥. 
Operation  Alfff 


The  piston  heads  have  two  %  in.  dowel  pins  at  the  bottom 
of  the  groove  to  keep  the  rings  from  shifting.  The  rings  are 
turned    J4    in.    larger   than    the    diameter    of    the    cylinders    for 


Operation  No.  3  consists  of  facing  the  inside  faces  and. re- 
quires 40  minutes. 
Operation  No.  4  of  turning  the  boss  on  the  outside  requires 


M- 
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20  minutes  to  reset  and  30  minutes  to  turn  the  boss  and  face  it. 
.  Operation  No.  5  requires  30  minutes  to  reset  and  45  minutes 
to  rough  and  finish  the  shank. 

The  next  operation  consists  of  boring  the  hole  and  reaming 
to  the  plug  gage,  requiring  IJ^  hours. 

The  crosshead  is  now  ready  for  planing  on  the  flanges  for  the 
shoes,  using  a  mandrel  and  V  block  on  the  bed  of  a  planer. 
This  operation  requires  Ij^  hours.  A  broad  tool  is  used  which 
makes  it  necessary  to  feed  down  but  twice  on  each  shoe,  as  the 
tool  is  wider  than  half  the  width  of  the  guide. 

The  piston  rod  and  wrist  pin  holes  frequently  require  ream- 
ing, but  in  a  great  many  shops  very  little  of  this  work  in  done. 
Inserted  tooth  reamers  of  high  speed  steel  were  made  for  this 
job  and  all  holes  are  cleaned  up  that  show  any  sign  that  the  old 
rod  or  pin  were  loose;  25  to  35  minutes  are  required  to  ream 
either  hole.  i^^^i • ':■■':"■    '.;-;»'• 

The  crosshead  shoes  are  cast  steel  with  a  babbitt  lining  of  J/g 
in.  thickness.  The  shoes  are  spotted  with  the  point  of  the  drill 
to  help  hold  the  babbitt.  The  shoe  is  then  heated  and  tinned. 
After  this  is  done  the  shoe  is  set  on  end  and  a  wooden  former 
is  clamped  to  it,  using  fire  clay  at  the  bottom  to  stop  the  babbitt 
from  running  out.  After  the  shoes  are  babitted  they  are  applied 
to  the  crosshead  and  if  the  bolt  holes  are  not  true  they  are 
reamed  out  and  new  bolts  applied. 

A  recapitulation  of  the  times  given  shows  the  total  operation 

to   require    16   hours   43    minutes,   being   subdivided   as    follows : 

Finishing   new    piston    head    /.-.vV..  152  min.  "    '/ .  ^: 

'..      '        Completing  the   rod  and  putting  on   head ...  334     "  ■...'!•; 

••   '■     Finishing   two    packing    rings 22     "  ■''  , 

^  •";.■■  .    Finishing  a   new   crossliead 495     "  •'.  . 

■'■:-.:r\'-}^'^        CENTRAL  OF  GEORGIA  PRACTICE 


BY  C.  L.  DICKERT 

<;.'"-'>   i-      Assistant  Master  Mechanic,  Central  oi  Georgia,  Macon.  Ga. 

";.  Removing  the  piston  from  a  locomotive,  which  include.-;  the 
removal  of  the  casing,  front  cylinder  head,  cutting  loose  from 
the  crosshead,  removing  rod  packing  and  putting  the  piston  and 
rod  on  the  floor,  requires  on  an  average  of  twenty-five  minutes 
The  time  of  this  operation,  of  course,  will  vary  largely,  depending 
on  the  difficulty  that  is  found  in  separating  the  rod  and  the  cross 
head.  The  above  time  is  a  fair  average. 


/.  »    /.  ■■' 


PISTON     HEAD. 


-  Piston  heads  are  finished  on  a  36  in.  BuUard  vertical  turret 
lathe  in  an  average  time  of  81^  minutes,  which  includes  facing, 
boring,  turning  and  grooving.  This  operation,  on  a  test,  has 
been  completed  in  64^^^  minutes,  the  detail  time  being  shown  in 
the  accompanying  table.  The  illustration  shows  the  various  op- 
erations so  clearly  that  no  explanation  is  required.  The  time 
of  SlYi  minutes  is  the  average  for  a  day's  work. 

-After  the  head  is  removed  from  the  vertical  turret  lathe. 
the  seven  core  holes  are  reamed  and  tapped  on  a  6-foot  radial 
drill.     This   operation   requires    11    minutes.     Making  the   seven 


plugs  on  a  2  in.  x  24  in.  turret  lathe  require  14  minutes  an  J 
screwing  them  in  the  head  and  riveting  them  over  takes  7 
minutes.  These  plugs  are  made  from  the  proper  size  iron  arj 
only    requiring   nicking,    threading   and    cutting    off.      They   are 


1st  Setting,  lit  Operation. 


Ist  Setting,  2nd  Op«ntk>n, 


1st  Setting,  3rd  Operation 


2nd  Settinsr,  1st  Operation. 


2nd  Settinsr,  2nd  Operation.  |  2nd  Setting,  3rd  Operation. 

Finishing   a    Piston    Head   on   a    Vertical   Turret    Lathe. 


manufactured    in    quantities,    being    threaded    with    an    automatic 
die  head,  and  are  placed  in  stock  and  issued  as  needed. 

The  complete  operation  of  finishing  the  piston  head  thus  re- 
quires 113^  minutes. 

PISTON   ROD. 

The  standard  piston  rod  is  shown  in  one  of  the  illustrations. 
The  material  is  Cambria  steel,  old  car  axles  being  used.     Cut- 


Operations  and  Time  Required  for  Machivinc  a  21J4  in.  Piston  on  a  36  in.  Vertical  Turret  Lathe. 


Surface 
Item.  Machined. 


Operations. 


Depth 
of 
Cut 


Feed 
Per 
Rev. 


Rev.  Minutes       Minutes 

Per  Each  Required 

Min.  <  )peration  Actual 


o 
S5 

c 


•J} 


a 

1 1 


9 

10 
II 
12 
13 
14 
IS 


A 
B 
C 
D 

E 
F 


G 
H 
I 

I 
K 
L 


Chuck    work     

One   tool,   6'A  in.   length   of  cut  )  c;™„u..„„«,..:  r,,.- 
One  tool,  9       in.  length  of  cut  |  Simultaneous  Cut*. 

One  tool,  9      in.   length   of  cut  I  Simultaneous  Cuts. 
One   tool,    1    in.   X   1    in.   groove  ( 

One  tool,   ii   in.  x  2  in.  cut 

One  tool,   1   in.  X   1    in.   groove 

Remove   piston    


finish  ] 
finish  I 


Chuck    work 
Set   tool    and 
Set  tool   and   fir 
Set   tool    and   finish  f 
Set  tool  and   finish  ) 

Ream     

Fillet     


Speed  up  (o  34  rev.  after  U,  f 
I  and  J  are  finished.  These  ) 
operations  performed  while  "I 
boring    G  [ 


.... 



4 

4 

'8  in. 

1/12 

6 

6% 
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'i  in. 

1/12 

6 

9y, 

9'^ 

1/64  in. 

■:,.'■           1/3 

6 

i'A 

....              -.-".' 

1/96 

6 

n 

11 

H  in.        '. ,.. 

,.■•         1/24 

6 

3 

• 

....      " . . "  * 

1/96 

6 

11 

11 

•  •  •  *' 

2 

2 

. .  >  > 

I    V.   ^  ■'  '  .      ■''- ' 

■  .i     ■ ,      •.'  5  ■ 
.  •  *  .  - 

4H 

■♦J4      ^ 

5/16  in. 

1/12 

6 

20 

'g  in. 

1/12 

6 

1 

20 

!4in. 

1/12 

6 

8 

1/64  in. 

1/3 

6&20 

i^ 

i" 

.... 

.... 

TOT.\L 

•  .  •  • 

seU  ^' 

^«S 

Piston   in   rough,   2H4    in.   x   7   in.,   weight.   410  lbs. 
Piston  when  finished,  21   in.  x  6J4  in.,  weight,  337  lbs. 
Metal   removed,  73   lbs. 

Kind    of    metal,    Ilunt-Spiller    metal.    Time   consumed    in    machining    six    pistons,  from  floor  to  floor  was  8  hours  and  10  minute?,  including  oiling 
machine,  /ptrinding  and  setting  tools  and  absence  from  machine  that  occurs  during  day's  work.     Average  per  piston,  81   2/3  minutes. 
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tin:  off  to  the  proper  length  and  annealing  in  the  blacksmith 
shop  requires  25  minutes  for  one  rod.  This  is  much  longer 
than  the  average  would  be  if  the  cutting  off  and  annealing  were 
doie  in  quantities  as  is  the  usual  practice.  After  being  cut  to 
length  the  pieces  are  transferred  to  the  machine  shop  on  indus- 
trial cars  and  are  placed  on  a  drill  press  for  centering.  The  ma- 
chine used  is  a  small  radial  and  this  operation  requires  5  minutes 
per  rod.  A  jib  crane  serves  the  drill  and  also  the  26  in.  motor 
driven  heavy  duty  lathe  which  is  used  for  roughing.  The  rough- 
ing operation  is  performed  at  a  speed  of  49.55  ft.  per  minute 
and  with  a  feed  of  1/6  in.,  the  average  stock  removed  being 
61/64  in.    This  operation  requires  47  minutes,  divided  as  follows: 

Put  in   machine   and   adjust   tools 5  niin. 

Facing    ends    20  niin. 

Roughing    (2   cuts) 20  min. 

Removing   from   lathe .^..  ....*..,....,,... .   2  min. 

Total 47  niin. 

The  same  crane  transfers  the  rods  from  the  roughing  lathe 
to  a  rack  back  of  the  finishing  lathe,  which  is  arranged  to  hold 


Finishing    a    Piston    IHead    at    tiie    IVIacon    Shops. 

'2  rods.  The  finishing  lathe  is  a  24  in.  motor  driven  machine 
nd  here  the  rod  is  finished  for  the  crosshead  and  piston  fits; 
he  threads  are  turned,  and  the  body  of  the  rod  is  sized  to 
•  ithin  1/64  in.  These  operations  require  94  minutes,  the  detail 
me  being  as  follows:    ':•,:'/:'- y")     '>'.':i.''-^,' 

Finishing  diamettrs  -^.    &■    15.    1/64   in.   above   size lOnr'n. 

Finishing  piston    fit .-0  n  n. 

Finishing  crosshead   fit    ■;0  ni  n. 

Threading  piston    end    ...'....  12  m;n. 

Threading    crosshead    end    ....,.,  .,,.i  .;........•....  12  min. 

Total    v.:  ."...■..:;;.■..  ^;'..* 94  m:n. 

The  rod  is  then  transferred  to  the  press  just  behind  the  fin- 
^hing  lathe  where  the  head  is  pressed  on  and' the  nut  applied, 
'his  press  is  converted  from  an  old  crank  pin  press  and  is  ad- 


mirably suited  to  the  work.    This  operation  requires  10  minutes.^ 
After   the   head   is   pressed  on.  the  rod   is  transferred   to  the 
grinder,  where  the  1/64  in.  remaining  stock  is  removed.     The 
time   required   for   this  operation   is    12  minutes,  of  which  2  is 
used  in  chucking  the  rod  and  adjusting  the  machine. 

The  whole  operation  of  finishing  the  rod  and  applying  the 
head  thus  requires  193  minutes,     'r  i-i-y-::.-.^':. :.-.':': -J-:  ^r-  '■-■■^■\vu  :. 

j*v- vf:  .-f^C'' '~K-  ■■{';■- --^i.-WSTON  PACKING.  :';-..-'°:l-!'--'^?  .■•■•; 

A  stock  of  packing  drums  is  maintained  on  a  platform  under 
a  gantry  crane  just  outside  the  machine  shop  and  the  rings  are 
manufactured   for  stock.  The  crane  is   provided  with   a  magnet 


standard    Piston    Rod. — Central    of   Georgia. 

and  the  drums  are  loaded  on  an  industrial  car  and  transferred 
to  the  boring  mill,  .\fter  being  finished  to  standard  size  they  ;. 
are  delivered  to  the  store  room  and  issued  on  order.  When 
rings  are  needed  a  messenger  gets  them  from  the  stock  and  de- 
livers them  to  the  proper  section  of  the  shop,  where  they  are 
cut  and  fitted  to  the  head.       ;;  ,;, .'  •     .•. 

The  drums  are  made  in  sufficient  length  to  cut  from  15  to  T8 
rings  and  from  38  to  54  rings  will  be  completed  in  nine  hours, 
the  number  depending  on  the  rin^  size  and  the  amount  of  stock 
to  be  removed.  The  mill  has  two  heads,  one  used  for  boring  and 
the  other  for  turning,  the  two  operations  l)eing  performed  at 
the  same  time.  I'rom  '4  to  ]/>  in.  of  stock  is  removed  by  both 
tools.  The  rings  are  cut  ofif  with  a  six  cutter  gang  tool,*  which;- 
brings  them  to  exact  size  without  further  machining.  Kach  ring 
has  two  water  grooves  which  are  made  with  the  other  head  while 
the  gang  tool  is  cutting  off  the  rings.  The  average  time  fof  .— ' 
turning,  boring,  and  cutting  off  two  rings  is  24  minutes.  This 
is  the  average  on  the  basis  of  several  days'  output. 

The  rings  are  cut  to  suit  the  size  of  the  cylinders  on  a  specially.; 


Crank    Pin    Press    Arranged    for   Forcing   on    Pistons. 

designed  packing  ring  saw  which  has  two  adjustable  blades.t 
A  ring  can  be  cut  in  less  than  a  minute  at  any  desired  angle 
and  fits  perfectly  when  closed  in  the  cylinder.  It  will  then  re- 
quire three  minutes  to  apply  the  two  rings  to  the  head.  The 
time  for  finishing  and  applying  the  piston  rings  totals  29  minutes. 

CROSS  HE.M)S. 

Removing   the    crossheads    from    the   engine    will    require    17 
minutes.     The   old   tin   is   then   melted   off   with   an   oil   burner. 


*See  American  Engineer  and  Railroad  Journal,  April,  1911,  page  131. 

tSee  American  Engineer  nnti  RaHrocd  Journal.  February.   IPll.   page   59. 
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20  minutts  to  nst-t  and  M)  inimitts  t<>  turn  tlic  boss  ami   lace  it. 

Operation  \o.  5  requires  30  minutes  to  reset  and  45  minutes 
to  roujjh  and  finish  the  shank. 

The  next  operation  consists  of  l)orinij  ilie  hole  and  namins; 
to  the  phijj;  gage,  retjuiring  l'/^  hours. 

Ihc  crosshead  is  now  ready  for  planing  on  the  Hanjj;cs  lor  the 
shoe>,  usiny  a  mandrel  and  \'  hlock  on  the  bed  of  a  planer. 
This  operation  reciuires  I'j  hours.  A  broad  tool  is  used  wliicli 
makes  it  necessary  to  feed  down  but  twice  on  each  shoe,  a-*  the 
tool  is  wider  than  half  the  width  of  the  trnide. 

Tlie  piston  rod  and  wrist  pin  holes  fretiuently  reipiiri  nam- 
ing, but  in  a  great  many  shops  very  little  of  this  work  in  done. 
Inserted  tooth  reamers  of  high  spee<l  steel  were  made  for  tl)i> 
j<>b  and  all  holes  are  cleaned  up  that  ^Imw  .my  siiiti  that  the  old 
rod  or  pin  were  loose;  25  to  35  minutes  are  required  to  ream 
either  hi>le. 

'{"he  cr'i«.>head  shoes  are  cast  stcil  with  a  balibin  litiini;  <•{  ^ 
in.  thickness.  The  shoes  are  spotted  with  the  p-'im  ..f  the  drill 
to  litlp  hold  the  babbitt.  Tiu  ^hiii-  i>  then  luatcd  and  tiiruil 
.\tter  this  is  done  the  shoe  is  set  on  ind  and  ;i  wcmkKu  fomur 
is  clain)ied  t"  it.  u-inu  lire  cl.iy  ;it  the  bott.im  to  >tiip  ilu-  iialibin 
friim  runniu!.,'  out.  .\fter  the  shoes  are  babitted  they  are  applied 
to  tlie  crosjrhead  and  if  the  liolt  li<>li>  are  n^t  line  tlu>  air 
reamed  out  and  new  ]>ohs  applied. 

.\  recapitulation  of  the  times  iiivtu  >ii<>w-  ilu'  total  ojaration 
to    require    lf>   hours   43    mimues.    beiny    suiidi\ided    .•i>    foil  w  - ; 


Fiiii-liinji    new    pisti'ii    Iu'ikI    

(\iiti|iU-liil«   tlif    roil    ;incl    i.iitlint   ""    ln.'i'l.. 

V'lMisliiiis    twii    fuukiii-B    rii>K-. 

•     rilii-liiiil;    M    new    rv.^-htail 


1  .^i  mill. 

!.U      •• 


plugs   <in  a   2   in.   x   24   in.   turret   lathe    requiri    14   ;iimuie>  a'. 
screwing   them    in    the    head    and    riveting    them    over    takes 
minutes.     These  plugs  are  made  from  the  proj'er  size  ir<»n  ai 
otdy    requiring    nickini;.    threading    and    cuttins.    ••♦>'       They    a 


Ist  Setting,  lat  Operation. 


1st  Setting:,  ord  Oi>eration. 


1st  Setting,  2nd  Oi>eration. 


CHMK.M.  ()l    (JKOUCII.A   I'KACIICK 


2nd  Setting,  1st  Operation. 


IJV  (..   I  .  DICKKKI 

XssiKt.ini    Mjslcr    Mfchaiiic.   C^ciilriil  oi  <ii-fin!iii.    \liicon.   (Ja. 

Reijioving  the  piston  frotn  a  locomotive,  wliicii  include-  ilie 
removal  of  the  casing,  front  cylinder  luad.  cutting  lot,si-  from 
the  ero>shea<l.  reniox  ing  rod  packing  and  putting  the  piston  and 
rod  on  the  door,  requires  on  .in  average  of  twenty-live  minutes 
The  tin\e  of  this  operation,  of  course,  will  vary  largely,  ilependim: 
on  the  difticiilty  that  is  found  iii  separating  the  rod  and  ilie  cton^ 
head.    The  al»«>ve  time  is  a  fair  .ixer.iL;! 


the   se\tii   core  holes  lire   reamed   and   l.ipjxd   on   .i   ()-fooi    radial 
This otieratiort   recjuires    11    minutis. 


2i»d  ?rt:in?,  2nd  Operation.  I  2nd  Setting,  3rd  Operation. 

Finishing    ,t    Piston    Hend    on    a    Vertical    Turret    Lathe. 


inanuiactnred    in    quantities,    being    threaded    with    an    .lUtom.itic 
die  head,  .md  art    placed  in  stock  ami  issue<l  a>  needed. 

The  comiileie  opir.atioii   of   linishini;   the   piston   he;id  thus   re 
ipiires  113-.(  minutes. 

■    A    ■   ■,.     1-1- lu\    l<ci|i.  ...^   •  ;  ■'  ,  ■    .      ■ 

The  st.indard  piston   rod   is   <hiuvn   in  oui    of  the    illnstr.Tiions. 
'Ilie   material   is   <.";inibria    ~teel.   old   car   ;i\le-    being   w^c<].      Cul- 
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otT  to  tlu-  |»r. ipir  lciij.;tli  :iinl  aiitu-aiin.u:  in  the  Itlaoksmitli 
ri'(|iiiros   23    mimitcs    tor   oiu-   rod.      This    is    mm-li    lontii-r 

till'  avcr.'ij^c  would  he  if  the  ciittinii  otY  ;inil  aiiiualiim  u  ere 
in   (|iiantities  as    is   tlie   nsual    jiraotice.      Alter   heini;   cut    to 

h  tilt'  i)ieccs  are  transferred  to  the  niacliine  sho])  on  iiKhis- 

tars  and  are  i)laced  on  a  drill  press  tor  centeriny.  File  nia- 
i  used  is  a  small  radial  and  this  oi>eration  recpiires  5  niinnte< 
rod.  .\  jil>  crane  .serves  tlie  drill  and  also  the  2<)  in.  motor 
i-n  heavy  duty  lathe  which  is  used  for  rongliinii.  The  ronizli- 
. .juration    is    f)erfornied    at    a    speed   of  49.55    ft.    \>vr    nnmite 

witli  a  feed  of  1/6  in.,  tile  avera.tic  stock  reni<p\cc!  luinti 
4  ill.      I  his  oi)eration  requires  47  minutis,  <iivided  as  follows- 


I'ut    in    iiLiiliiiu-    anil    itiljii-t    ti-<«l- 

lacitiB    tiul>     <..... 

Koujjliint;    (2    cuts)     

KfiiKivinn    from    l.itlie    ..•••,•.•  • 


.  .•<  mill, 
.  Jit  mill. 
.  ^o  mill. 
.':'  nihi. 


Total 47  urn, 

ilie   same   crane   transfirs    the    rods    froni    tlie    roiiohin;.;    tathe 
.1  rack  hack  of  the   l"ini>Iiins.:   kithe.   wliicii   i>  arraiivid   ti'  h'A<\ 


Finishing    a    Piston    Head    at    the    Macon    Shops. 

^-'  rod>.  I  he  liiiishin.i;  lathe  i>  a  24  in.  inoi.ir  (lri\en  inacliiiu 
id  here  tlie  rod  is  finished  lor  the  crosshead  and  piston  lit^ : 
c  llirea<is  are  tiink<i.  ami  the  hody  of  tlu'  rod  iv  >i/ed  to 
ithiii  l/()4  in.  Tlu>e  opi'ration^  re(|nire  ''4  itiiniiti-^.  the  detail 
'lU'  Ill-ill!.;  as   foil  .us:  ■  •\'." 


tniralily  suited  to  the  u.-rk.      rhi>(ri)eration  rei|uire-  1(»  nunutes. 

-\fter  the  head  is  pre»ed  on.  the  rod  is  transferre<!  t'  the 
i;rinder.  w  lu  re  the  I'M  in.  reinaininji  strick  is  removed  liie 
time  rec|uire<l  for  this  operation  is  12  Tniinitc>-.  of  whic'  2  is 
Used  in  chuckint;  the  rod  an<l  adiustiii};  the  machine 

The  w  hoU  operation  of  linishiny  the  roi|  an<l  applxni;^  the 
head  tliuv  re(|iiire-.   I'M  minutes.  ;..:-    y      -■    '-'    . 

;         ;  M'i>To\  i'\«  KiN<;.  ■  /•:  ; 

A  stock  of  iiackins.;  <]nims  js  maintained  ■•ii  a  plat  for. r,  under 
a  .u:antry  ct'.ine  just  outside  tlic  macliiiu  ^li<ip  and  the  rin^^  are 
manufactured    for   stock.    The   cratu-    i>    i>ri'vided    with    a    nviiunet 


V -^'fi >f< 37i. 
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standard    Piston    Rod. — Central    of   Georgia. 


and  the  drums  are  loa'itd  "ti  an  indu>trial  car  aiwl  tran^lei•Ted 
to  tile  Iiorinsi  milK  After,  luini;  rinis-hed  to  >.ian<lard  sisze  iJuy 
arc  ilelivercd  to  the  stort  r.  om  and  issued  on  order.  When 
rini;>  are  needed  a  tnesstiiijer  iict>  thetn  fr-on  the  stock  and  de- 
livers tiieni  to  the  pro]iir  section  of  the  ^ho]i.  where  they  are 
cut  and  littol  to  the  head.  '     ■ 

The  drum>  are  made  in  sntiicient  length  to  cut  fr>>m  15  !•■  IS 
rinu^  and  from  3S  to  54  rin!.;>  will  he  Couijileted  in  nine  li^-ur^. 
tlu  numhir  <le]tendinji  on  tin-  rini;  -i/i-  and  the  anioimt  <»l  »t'.ck 
to  iu'  reiuoxid.  The  mill  lia^  two  head><,  oni  u^eil  for  horiui:  and 
the  other  f'-r  turning;,  the  tw-.  operatioti*  'u-iiii;  perfornnd  at 
the  -.ime  finre.  l-"ron>  '.  to  ■_  in.  ..f  st<«ek  i»  rewoxtd  \>\  -H.ih 
tool^.  rile  rini^N  are  cm  otY  witli  a  ^ix  cutter  i;ant;  i<m.|.--  which 
lirini:-  liuin  i..  exact  >i/c  without  further  machiniuii.  !\ach  rim; 
li.i^  Iw.i  waiir  yr"'.\i>  which  art-  ma<le  witli  tlie  other  head  while 
the  .i;;iim  ttiol  i^  cimin.i.:  •  >U  the  rins.:-.  Tlu  ;i\ira;.;«  tinu  f> 'r 
lurnin.i:.  liorins-:.  and  cuttiuii  otY  two  rinji'.  is  24  minute*.  I  his 
i>  the  axerayc  on  the  ha>i<  of  several  day>'  output. 

The  riuiis  are  cut  to  «nit  the  size  of  the  cylinders mv  a  *|teci;il1y 


Crank    Pin    Press    Arranged    for    Forcing    on    Pistons. 

desiuiied  packing:  riim  -aw  which  has  two  ailiustahlc  hlaJcs.-r 
\  riti!4  can  he  cut  in  less  rhan  a  mimite  at  any  tlesin-d  anv;le 
:uid  rit>  ])erfictl\  wiu-n  closeil  in  the  cvlinder.-  ft  uil;  then  re- 
ijuiiv  tlu-n.-  iiiimitv5  t"  appiv  the  two  rin^:^  to  the  head  The 
linie  for  linishinii  and  a]>|>lyini:  tiie  pi'-ton  rin:i«.  toia]>  2"  minu'ts. 

(■Ro--in- \i>^, 

keiui-vinj:    liu    cro~>head>    frotn    the    i-n;.;iiu     will    re<iiure    17 

The   r..d   is  then  transfcrrc<l  to  tlu-  press   iu->t   hehind  the   iin-       ininutes.      Tin-    old    tin    is    llieii    melted   oiY    with    an    oil    l.urner. 

hint;    I.iihe   wlufi'   the   hc;id   i-   tiressed   on   and   ihe   mit    aiiidied.  ,  .    ■ 

•  ,  .  ,    .  1,1-  I    -  1  ■    *1s<.'f  Ai>icrit-a.n  ■nngD'crr  and  Rnur.^aJ  Journal.   AjH-tl.   JOll.   |>.i(rc    !.<!. 
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Molds  are  placed  on  the  head  and  new  metal  is  poured  in  before 
the  body  has  an  opportunity  to  cool.  The  metal  is  heated  on  an 
oil  burner  forge.  The  complete  operation  requires  34  minutes. 
The  crossheads  are  then  placed  on  a  26  in.  shaper,  being  clamped 
to  the  side  of  the  table,  and  planed  to  size.  The  chucking  and 
planing,  complete,  consumes  37  minutes. 

The  complete  operation  of  repairing  the  crosshead  where  no 
Work  except  the  bearings  on  the  guide  is  performed  thus  re- 
quires 88  minutes. 

Applying  the  crosshead  to  the  locomotive  and  lining  the  guides 
ready  to  apply  the  piston  and  rod  will  take  on  the  average  about 
150  minutes. 

Placing  the  piston  in  the  cylinder,  coupling  up  to  the  cross- 


Cutting   Packing    Rings  With   a   Gang  Tool. 

head,  putting  on  ihe  front  cylinder  head  and  casing  and  getting 
new   striking  points  takes   150  minutes. 

-  The  total  time  for  the  whole  operation,  including  lining  up 
the  guides,  is  thus  739  minutes  or  practically  12^  hours,  being 
divided  as  follows: 

Kemoving    piston    from    locomotive 25  min.  :■ 

;■-':'■       Completing  piston    liead    114  min. 

[■•-'i.       Completing  rod  and  pressing  on  head 193  min.  ".'■ 

I'inishing  and  applying  two  pacl<ing   rings J9  min.  - 

.    .      Finisliing   repairs   to   crosshead    88  min. 

/.■  .        Applying  crosshead  and  lining  guides    150  min. 

'•■•  .      .\pplying  piston,  putting  on  cylinder  head,  casing,  etc..  ISO  min. 

,'  .•";.  Total     ».«»»««>;.»■.».'<.'<  i'i..'.^i>». .  .749  min. 


TRIPLEX    COMPOUND     LOCOMOTIVE 

The  weight  of  the  loaded  tender  of  Mallet  locomotives  is  usu- 
ally 40  to  50  per  cent,  of  that  of  the  engine  ready  for  service. 
Some  of  these  loaded  tenders  with  four-wheel  trucks  weigh 
1  "5.000  to  1801000  lbs.,  and  those  with  six-wheel  trucks  as  much 
as  230,000  lbs.  This  has  suggested  the  idea  that  the  weight  of 
tenders,  when  only  25  per  cent,  of  the  load  of  coal  and  water 
remains,  would  be  sufficient  for  the  adhesion  required  by  a  pair 
of  large  compound  cylinders.  The  weight  of  the  tender  with 
25  per  cent,  load  would  be  over  100,000  lbs.,  which  furnishes  a 
sufficient  load  for  a  tractive  effort  of  25,000  lbs.,  and  the  weight 


of  the  locomotive  running  gear  and  machinery  adds  enough  fi.r 
the  desired  tractive  effort. 

An  interesting  and  ingenious  design  which  is  based  on  this 
principle  is  illustrated  herewith.  The  engine  is  practically  an 
ordinary  Mallet  with  a  working  tender,  but,  instead  of  haviig 
the  high  and  low  pressure  cylinders  of  different  sizes,  the  loco- 
motive is  constructed  with  a  pair  of  high  pressure  cylinders  at- 
tached to  the  frames  connected  with  the  back  part  of  the  boiler 
and  two  pairs  of  low  pressure  cylinders,  one  of  them  being  .  t 
the  rear  end  of  the  tender;  all  the  cylinders  are  of  the  same  size, 
so  that  a  compounding  ratio  of  two  to  one  is  obtained.  For  in- 
stance, if  the  boiler  carries  200  lbs.,  there  would  be  100  lbs.  back 
pressure  in  the  high  pressure  cylinders.  This  would  give  a  mean 
effective  pressure  of  100  lbs.  per  sq.  in.  in  all  of  the  cylinders 
with  the  reverse  lever  in  the  corner. 

The  horizontal  pipe  with  a  ball  joint  in  the  cylinder  saddle, 
which  takes  the  exhaust  from  the  high  pressure  cylinders  to  the 
low  pressure  cylinders,  has  given  practically  no  trouble  in  Mai- 
lets  now  in  service,  and  this  is  simply  duplicated  in  the  rear 
of  the  new  design  by  making  a  pocket  with  a  ball  joint  in  the 
foot  plate  and  taking  the  exhaust  steam  from  the  high  pressure 
cylinders  back  to  this  foot  plate,  as  well  as  forward  to  the  front 
cylinder.  The  reason  the  cylinders  on  the  tender  are  placed  at 
the  rear  end  is  in  order  to  make  a  suitable  length  swivel  pipe 
which  has  the  ball  joint  in  the  foot  plate  and  which  is  analogous 
to  the  receiver  pipe  connecting  the  high  and  low  pressure  cylin- 
ders at  the  front  of  the  engine.  This  pipe  would  be  entirely  too 
short  for  good  service  if  the  cylinders  were  at  the  front  end 
of  the  tender,  and  besides,  it  allows  a  truck  at  the  end,  so  that 
the  locomotive  can  be  run  in  either  direction  with  equal  satis- 
faction. 

This  engine  has  been  worked  out  from  a  Great  Northern  loco- 
motive as  a  base,  and  it  is  found  that  with  a  slight  increase  in 
the  weight  and  cost,  and  without  any  increase  in  length,  there 
is  obtained  about  50  per  cent,  more  tractive  effort,  the  working 
tender  being  so  arranged  that  with  only  25  per  cent,  of  fuel  and 
water  remaining  there  will  be  sufficient  weight  to  give  the  full 
adhesion. 

Since  the  cylinders  are  all  the  same  size,  the  pistons,  valves, 
crossheads.  and  even  rods  are  the  same  throughout  the  engine. 
The  link  motions  will  be  practically  the  same  and  the  spring 
riggings  are  the  same  on  the  front  and  back  sections.  The 
driving  boxes  may  be  made  alike  and  this,  together  with  the 
fact  that  there  is  really  nothing  in  the  way  of  experiment  in 
the  separate  elements  of  the  design,  should  make  it  a  desirable 
type  for  heavy  grade  work.  It  is  intended  to  take  the  exhaust 
from  the  rear  section  and  pass  it  to  the  atmosphere  by  a  separate 
pipe,  or,  if  desired,  it  can  be  used  for  heating  the  water  in  the 
tender  in  cold  weather.  The  special  features  of  this  design  have 
been  patented  by  George  R.  Henderson,  and  assigned  to  the 
Baldwin  Locomotive  Works. 


Raii.w.w  Capitalization. — The  Interstate  Commerce  Commis- 
sirm  in  its  twenty-fourth  annual  statistical  report  states  that  on 
June  30.  1911.  the  par  value  of  the  amount  of  railway  capital 
outstanding  was  $19,208,935,081.  which  includes  the  capital  held 
by  the  railway  companies  as  well  as  by  the  public. 
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Comparative  Service  Tests  of  Locomotives 

;  ;\        ;••;.■-  A  v^                              Trials  on  the  B.,  R.  &  P.  to  Determine  the  .^.     >.>:;>' 'IX-/: 

'•.";;;;  v^-:;?^                                          of  the    Superheater    and   Brick    Arch.  ^^    •  :-'Vv;V^ 

The  Buffalo.  Rochester  &  Pittsburgh  has  a  locomotive  of  the  ,.      .  -.'  :   -  if  plk heater  and  brick  arch  tests. 

2-S-2  type  fitted  with  the  latest  design  of  Street  automatic  stoker,  There  were  three   separate  series  of  tests  of  the  superheater 

wliich  includes  a  conveyor  in  the  tender.     The  same  road  has  and  brick  arch,  two  being  comparative.    The  tirst  series  were  on 

also  applied  at  its  Du  Bois,  Pa.,  shops,  superheaters  of  the  top  three  Pacific  type  locomotives  built  by  the  American  Locomotive 

header   type,   as   well   as   Security   brick  arches  to   several   loco-  Company,*  which  have  the  following  general  dimensions:  ...    ..  - ., 

motives  of  the  4-4-2  type,  as  well  as  to  some  of  the  2-8-0  type.  .j.^^^,  ^^jg^t  258.000  lbs.    '  ■ 

In  addition,  a  recent  order  of  Pacific  type  locomotives  was  fit-    ^  •  ■  ■;    Weight  on  drivers 163,500  lbs.   ',■■•,; 

ted  with  superheaters  and  brick  arches  by  the  builders.     It  was    'l;.*/.  Cylinders   .*.......,...........,..  .....i-i^i  in.  x  26  in. 

thus  in  position  to  make  comparative  trials  in  road  service  of  a  Diameter  of  drivers wZ^  ,1"'    •-'.!' 

.  ,  Steam   pressure    200  lbs.       ■    .'■. 

2-S-2  type  locomotive  stoker  fired  and  hand  fired,  of  both  an  Diameter  of  boiler 74  in.    ..    '-; 

A  ^,      ^-      .  J  i-j    .•         I  ^-  .^i.       ^  t.      ^  ■•    ■     Number   and   diameter   of   tubes 240 — 2  in.     :  ■    ''' - 

Atlantic  type  and  a  consohdation  locomotive  without  superheater     ,.  \:      Number  and  diameter  of  flues 32— 5H  in. 

OT  brick  arch  in  comparison  with  identical  locomotives  fitted  with    •  li^"?*''  "^  tubes.  •  •  •  •  • •  •  •  -20  ft.    ,■■■  .y--: 

,  '^  .  .  ■:    ■■.    Heating    surface,    firebox.., 234  sq.  ft.    ... 

both   of   these   devices,   as   w-ell   as   of    Pacific   type   locomotives      :;>."•  Heating  surface,  tubes 3,391  sq.  ft.      .  .^; 

..,,        J-         j.^        -ij  Li  "jt_'i  t.       •'■.•■"'  Heating   surface,    total   evaporative 3.635  sq.   ft.     .  ,•    .., 

ongmally    designed    to    include    superheater    and    brick    arch.  HeatinI  surface,  superheater 757  sq.  ft.     ..:■.. 

Such   tests   were   made   during  the   month  of  June   with   results  Grate   area    ...,*.,*.*. .t>-f>"*A---.r:*»»*«»'    S6.S  sq.  ft.      C 

which  are  given  below.  Of  the   four  runs,  two  were  made  with  one  locomotive  and 

In  making  the  tests  every  precaution  was  taken  to  insure  ac-  one  each  with  the  other  two.     In  each  case  a  distance  of  96.82 

curacy    in    connection     with    the    coal    and     water    consumption,  miles   was   covered.     The   train   consisted   of   six   cars   of  which 

weight  of  train,  time,  speed  and  distance.     The  coal  was  put  up  four  were  coaches,  one  a  cafe  car.  one  baggage  and  one  T.ail. 


Profile  of  That  Part  of  the   Buffalo,   Rochester  &    Pittsburgh  on  Which   Locomotive  Tests  Were   Made. 


in  100  lb.  sacks  and  the  tank  was  fitted  with  gage  glasses  at 
diagonally  opposite  the  corners  and  was  accurately  calibrated 
previous  to  the  tests.  A  Hausshalter  speed,  time  and  distance 
indicator  was  installed  in  a  special  car  which  was  included  in 
each  of  the  trains. 

The  trains  were  operated  between  Du  Bois  and  Salamanca,  a 
distance  of  96.82  miles.  The  profile  of  this  section  of  the  road 
is  shown  in  the  accompanying  illustration. 

STOKER   TESTS. 

In  the  tests  with  the  stoker  locomotive  it  was  found  that  the 
machine  would  develop  the  full  power  of  the  locomotive  and 
hat  its  operation  was  reliable.  In  as  much  as  the  fuel  turn- shed 
•he  stoker  was  of  a  quality  which  could  not  be  fired  by  hand 
while  the  coal  on  the  hand  fired  test  was  an  excellent  grade 
of  run  of  mine,  the  coal  consumption  either  total  or  per  ton- 
mile  is  not  comparable.  The  stoker  locomotive  handled  the  same 
tonnage  at  about  the  same  speed  as  the  hand  lired  engine,  and 
when  a  mixture  of  slack  and  nut  was  used  there  was  no  trouble 
in  keeping  the  fire  in  good  condition.  On  one  run  a  very  fine 
slack  coal  was  put  on  the  tender,  and  with  this,  considerable 
raking  and  some  firing  by  hand  were  required.  As  might  natu- 
rally be  expected  there  was  a  slight  increase  in  consumption 
of  fuel  bv  the   stoker  under  these   conditions. 


The  average  weight  of  cars  including  passengers  and  lading 
was  286.5.  The  locomotive  weighed  214  tons,  giving  an  aver- 
age weight  of  total  train  of  500  tons.  The  coal  in  each  case 
was  an  excellent  grade  of  run  of  mine  and  the  weather  and 
rail  conditions  were  good.  On  two  trips  there  were  five  slow 
orders  on  account  of  work  on  road  and  bridges,  on  another  one 
there  were  six  and  another  nine  slow  orders.  The  schedule  pro- 
vides two  hours  and  forty-eight  minutes  for  this  train  and  on 
each  run  there  were  from  seven  to  eleven  minutes  made  up, 
there  being  eight  stops  in  three  cases  and  nine  on  the  fourth  run. 
These  stops  consumed  from  thirteen  to  fifteen  and  one-half 
minutes  on  each  trip.  The  average  speed  of  the  four  trips,  actual 
running  time,  was  42.6  miles  per  hour.  In  the  following  table 
is  given  the  coal  and  water  consumptions,  averages  of  the  four 
trips  for  the  three  locomotives. 


Length    of    run 

.,.  .\ctual     running     time j^». 

-.  ;.'-  Number  stops   >. .*'.... 

fi.'.i  ■■.  Number    slow    orders 

■•:  ■  -v  •'  Ton  mileage,  cars 

;  .  '_  .  Ton    mileage,    total 

• .;. . ,'  Lbs.    of  coal   used,    total 


i  ..•,';...  96.82  miles 
.. . .  .2  hrs.  27  rain. 

«.25 

.i. 6.25 

........27.739  tons 

48.458  tons 

6,275  lbs. 


Lbs.   of  coal   per   100  ton-miles   (includes  weight  of  loco- 

•■-  ..        motive) 12.93 

"    Lbs.  of  coal  per  100  ton-mile  (cars  only).., 22.55 

Lbs.   of  coal   per  sq.    ft.   grate   area  per  hr 41.38 

*.*^ee  American  Engineer,  May,    1912,  page   251. 
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M"I'L>  arc  i>l:ioi-<l  ■'ti  till'  Iu-:ul  ami  luu  iiutal  i-  ii'^unil  in  'ni'..rt. 
the  tt'dy  lias  an  uii|iortiiiiitv  t<>  ohm!.  Ilic  iiutal  is  luatcl  "ii  an 
oi!  'iurtn.'r  t<>r«f.  The  t.-uniplftr  i.|Krati.«ii  r«.-(iuiris  34  niin'nti>. 
Tiu*  crosshca'K  arc  tlion  iilaini  ■•n  ;i  J(i  in.  NJiaiHT.  luiny  i-lainin'l 
t<.'  tile  side  of  till'  tal'Ie.  and  plaiud  i..  >i/i.  Tlu  ilnukin;.;  ami 
planing,  coniiiieti .  0'>ti>imK'>  37  iiiinuu-^. 

The  o '1111  lilt e  "|iiTali««n  ><{  repairiiitr  tlu-  iri>->NlK;i(l  ulii-rc  ii' ■ 
\V'.rk  exi"el>t  tlu:  Keariiii^-  "ii  tin-  'jniiji-  i^  inriOriiu d  ilm.-  ri- 
<luire-«  SS  niinuii-<. 

Applyini,^  the  cr<>sshead  to  the  Inounintivc  and  liniiii;  iIk  .yiiide- 
na'Iy  t"  applx  tlu-  iii-ton  ;ind  r.  .d  uill  taki-  .  .n  iju-  a\iram  al"'iil 
15t«  minute- 

I'laoiny  the  {■ir't"ii   in   the  cylinder,   eoniilin-    n\>   t..   ilu    n-.'--- 


.  heiti 
IK-  .\ 

T 
til. 
du: 
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I.  iiuttin,t:'  on  the  front  oxlindcr  head  and  ca-iiiu  and  uettiii;.; 

-irikinjr  |ioiin-  takes   1.^0  tninuti-. 
Ik-    total    time    I'-r    tlu-    wlioK    .'in-raii'  n.    ineludim;    linim;    up 
^niite».   t»   thn-   7,V>  miniiti--   or   iiraolioally    IJ- _    hours.   I'eiiiu 
>\v'\  a-  follow.-; 

KiliMA  iiiij    (•i-iti'ti     iri'tM     iiK.'>innti\i _.-  it:'r.. 

•  \nn|'l«-tuiR  i'I-t"H    iu-ail    . '14  mn:. 

<  :>ni|ilrlint;    v.il  ;in<l   iirt'>«iiiis;    'iii    It.-.-n!... i''.'tnii.. 

I  iMi-.limi:   .iii>l   ;iii.ilyiim   t«o   )i:u-Uiiii;    vin;''.. -'''niit-. 

I'iiii-liiiij:    :v|>;itr-   t<i-  ci  ■i--.li<-:i>l    .s.^  mil  . 

\li|il>jiiH  i~iM«-hirul  aii<l   liiiiiii;    yniiU- l.'Omii 

.\fiiU  irii>   I'i-luti.  ptlttini:  oil   i-yliuili  i    lu.i^l.   i-.i-iiii;.  i  u  .  .  1  .^0  iiiii  . 

.-     T  .♦:)• r4"n-ir. 


IKIIM  i:\    COMPOIM)     i.oco.MoriM-: 

'I'le  weisiht  "I  tiie  loaded  tender  of  Mallet  locomotives  is  usu- 
a!lv  -U)  ••■  5(t  per  cent  of  tliat  of  the  eii'^iiie  ready  for  service 
.^.iiie  -f  tlh.-e  loaded  lenders  with  four-wiice!  trucks  weifih 
17.".<I0(")  to  l.-^UVHX)  Ihs..  ;ind  tlioM-  uitli  >i\  wiictl  tnick<  ;i-  imicl; 
.-I-  J.>«).(l«n»  'li-.,  liiis  has  sii.u.i-'e-tcil  tlu  idea  that  tlii-  ueiuiit  of 
lenders,  -A lien  only  J5  per  cent,  of  the  load  of  ,-.,;iI  and  water 
remain-,  wotdd  J.o  snlVicicnt  for  the  ailhr-i.n  n-.|nind  ii>  ;i  pair 
of -large  C'lnponiid  cylinders.  'I  hi  uciulit  of  the  tender  with 
25  per  eiit.  load  would  he  o\ er  1(N).(KT()  Ihs..  wliich  fmnishes  a 
snt'Juiir.t  I  ■a.l   for  ;i   ir.ictivi-  i-tTort   •  f  2.- .000  Ih-..  .-m.!  the  weight 


of  the  locoiiMiive  rnnniii.sji  gear  ;iiid  machinery  adds  enough  i  -' 
the  desired  tr.activc  ett'ort. 

An  iiiterestini;  and  in.neiiious  de^itiu  which  is  hased  on  ti  i 
principle  i-  illnstr,-ited  herewith.  The  engine  is  practically ;.'i 
orilinary  .Mallet  with  ,i  working  tender,  hut,  instead  of  havi-  ^ 
the  high  and  low  pres-ure  cylinders  of  ditt'ereiit  sizes,  the  lot  • 
motive  is  constructed  with  a  pair  of  high  pressure  cylinders  ;'- 
t ached  to  the  frames  connected  with  the  h.ick  part  of  the  boi'  r 
and  two  pairs  of  low  pressure  cylinders,  one  of  them  being  : 
the  rear  end  of  the  lender;  all  the  cylinders  are  of  the  same  si,-, 
-o  th.it  a  comiKiimding  ratio  of  two  to  one  is  obtained.  l-'c>r  i . -- 
-tance,  if  the  hoiUr  carries  200  lbs.,  there  would  be  100  lbs.  bacc 
jiressure  in  the  high  pressure  cylinders.  This  vvoidd  give  a  me.^  . 
<  I'fective  pressure  of  100  lbs.  per  sq.  in.  in  all  of  the  cylinde  - 
with  the  reverse  lever  in  the  corner. 

rile   hori/ontal   jiipe   with  a   hall  joint   in   the   cylinder  saddl- , 
wiiuli  takes  the  e\lian-t  from  the  high  pressure  cylinders  t"i  t! 
■  ow    pressure  cxlinders.  has  given  practically  no  trouble  in   Ma 
'■1-    niiw    in   ser\  ice.    and   this   is   simply   iluplicatcd    in   the   rea: 
of  the  new  design  by  making  a  pocket  with  a  ball  joint  in  t!;f 
foot  jdate  and  taking  the  exhaust  steam   from  the  high  pressui'* 
>\ljn<lers  back  to  this  foot  plate,  .is  well  as  forward  t<i  ihc  froi  t 
.■>liii<ler.      The  reason  the  cylinders  on   ilie  tender  are  pl.iceil  ;'. 
tiu-   re.ir  end   is   in  order  to  make  a  snit.ible  length   swivel  pip>- 
whu'li  li;i.-  the  ball  joint  in  the  foot  jilate  and  which  i>  ;inalogou> 
t"  tile  receiver  pipe  connectin.u  the  high   and  low   pri-ssiire  cylir 
d.  r-  .-It  the  front  of  the  en.nine.     This  pipe  would  In-  entirely  te-.o 
-iiort    I'or   good   service   if  the  cylin<lers   were   at   the    front   ciui 
•  f  the  tmder.  and  besides,  it  all'»ws  a   truck  at   llie   end.   -o  that 
tile   locomotive   can  be   rim   in   either   <lirection   with   e(|ual    -aii- 
faction. 

Thi:-  engine  h.•(^  been  worked  out  fnun  ;i  (Irc.'it  Xortlurn  loco 
motive  as  a  base,  an<l  it  i^  found  that  with  a  .slight  incre.isc  h 
the  weight  and  cost,  and  without  any  increase  in  length,  ilicri" 
is  obtained  abiiut  .^0  per  cent,  more  tractive  effort,  the  woikiiik: 
tmder  leiiiii  -o  .-ii-r.-myeil  ili;it  with  onI\  2.^  per  cent,  of  fuel  and' 
w.iter  rein.iiniiu..:  there  will  be  sutVu-ieiit  wei.ght  to  give  the  fu'l 
.■idhe-ioii. 

.*>iiu-e  tlu-  cvliiKJer-  .ire  all  the  >anie  si/e,  the  [li^tous.  vaUe-, 
cros-head-.  .-md  e\en  rods  are  the  same  throughout  the  engine 
The  link  motii-ms  will  be  practically  the  same  and  the  sprinn 
rii:i:ini;-  ;ire  the  same  on  the  front  and  back  sections.  The 
drivint;-  b..\e-  may  be  made  alike  and  this,  together  with  the 
fact  that  there  is  really  nothing  in  the  way  of  experiment  in 
the  sciiarato  elements  of  the  design,  should  make  it  a  desirable 
t>pe  for  heavy  grade  work.  It  is  intended  to  take  the  exhaust 
from  the  rear  section  an<l  pass  it  to  the  atmosphere  by  a  separate 
idpe.  or.  if  desired,  it  can  be  used  for  heating  the  water  in  thr 
tender  in  cohi  weather.  The  special  features  of  this  design  have 
been  patented  by  George  R.  Henderson,  and  assigned  to  tlu' 
I'.ddwin    l.''CMm..ti\  e  Works.  ,  . 


l\\u\\vN    (.' \i-i  I  \i  1/ vi  ION        i  he   lnler-i;.te  ("■■ninu-rce  Conimi- 
-lou    ill   it-   i'\eiit.\    fourth   aimn.d    -taii-iii-:.!    report    -tales  that  oi 
jiHie  .'O.    10]  I.   ill,    i,;,r    \,-ihie   of  the   .imonnl    of    railway   capita! 
out-taiiiliiu;    wa-   .■^l''._'0S,o,^5.nsi,    which    nuhide-   the   capital    beb' 
!>'.    the  r.-idw;i>    c  .lupanii-  .i-  well  .-i-  li\    ihe  public. 


-Z3^0— A_/I^^3-^^ 


Proposed    Triplex    Compound    Locomotive    witii    Engine   and   Tender. 


■if.~ 


Comparative  Service  Tests  of  Locomoti\'es 


Road  Trials  on  the  li.,  R.  &   P.  to  I3ctenninc  the 
Kfficiency    of   the    Superheater    and    lirick    Arch. 


.  riu-  iiuff.'il"'.  ki'dustor  &  I'ittsliur.uli  lia^  a  li>cijm<ai\<--  "i"  ilu- 
J  --_'  tyjic  titti'd  witli  tlic  iatcst  (l<<ii;n  <>i  Stn-ii  automatic  stokc-r. 
\\A:h  incliuk'-  a  onvcyor  in  the  iciidor.  The  same  mad  lias 
^  — I  aiiplied  at  it>  l)u  P>i>is.  Pa..  >li<i|)s.  >ui>crluatcrs  <>\  ilu-  t-.-p 
i;  id<T  type,  as  well  as  Security  hrick  arciies  lit  several  l<rco- 
ij  tives  uf  tlie  4-4-2  type,  as  well  a-  I"  >"iiie  '<t  the  J-S-(t  type. 
jn  ad<lition.  .i  recent  order  of  Pacilic  t\pe  li'CotH(iti\e-  ua-  tit- 
t>  i  with  superheaters  .md  hrick  arche>  hy  the  huihler^.  It  was 
ti!U-  in  pDsition  to  make  com))ar;iti\  e  trials  in  road  service  of  a 
_' S-J  type  loeom..iive  stoker  llred  and  hand  itred.  of  hoth  an 
■Aiiantic  type  and  a  consolidation  loconnnive  without  superheater 
•  I  lirick  arch  in  comparison  with  identical  locomotive?  titted  with 
Ic'th  of  these  de\ices.  as  well  as  of  Pacitic  type  locom'>tives 
(.•ricinaily  desiuiied  to  include  ^-uperhcater  and  lirick  arch. 
Such  tests  were  m;ide  durinii  tlu  ni"inli  •■{  June  with  results 
\'.iiicii  .ire  liiwii  Iielou. 

Iv.  m.ikin.L;  the  tests  e\ery  prec.iuii"n  >\a-  taken  i"  insure  ac- 
iir.-icv  in  coiniection  with  the  Coal  .and  water  c  .n-uiiipiiou. 
V,i  iah.!    of  train,   lime,   ^peed   an(l   ili>tance.    The  Co.al   \\a*   ]^in    iVi> 


..        >i   I'l  Kill-  \  IKK     \Mi   ItkU  K    AKCII    TK:*T.-..-   : 

i'here  were  threi  sejj.irate  series  of  tests  of  the  superheater 
;in<l  lirick  arch,  two  liein.i;  com]tarati\ i-.  The  lirst  series  were  on 
three  P.-icil'ic  type  IoCi'm..ti\  i'^  Imih  l>y  the  Anu-rican  Loo>nv'Mve 
1  omp.aiiy."    which  li.i\e  the  foll.iwinij  uener.il  <lim<n>i<»ns ; 


,'l<jt.;il    wfi.i;lil , 

W'l'iglit    »>ii    iFrivi  !-■ •  -  .  - 

Tr.'mivc  <-iTiM t ■  .  , 

<'ylin4.M-    :  .  . 

liianioicr    of   ilrivci- 

Steam    jucisvue    .................... 

JJiaiiutei    lit'  Imilci  .  .  .  .  . .  .  .  ." . 

Xvinilier    .-inil    ilttin«;tir   ni    tntH"-.  .  ...  . 

N'liiiibpr  and  liiainvtcr  of  rtiie-.  .  .  y  i  .  .■ 

l-tiiiitli    of   lubes.......... .v.,i. 

lUatiiiji    surface,    fireljox.  ,,,....... . 

Ileatiiii;   ---urfacc,  -tubf^.  ...........  . .  . 

Ilcatiiii'    surface,    tot.-il    evaiiorativc.  v . 

IIeatiti)j:    mi r fact .    Mipcrlieatcv. .  . 

<ir.1te    ;ir<-a     .,.■..  ...•..;.. ■  •■•  ■ 


....... '?.S.060  Hi-: 

.  . l»>3,5»Mt  Ih-: 

,,...:     .<fr.v'40    il... 

".  _'4'  .■   ill.   X  J&  «ii. 
.'.  .  .-. ...  ,.  ./J  ill. 

::;......  .300     \h>. 

....  . .' 74  in. 

,.24ti     J  ill. 

.'.  /;  .  ..3-'    .v'x   iii.- 

,...;. ;jo  ji. 

......      JvM   jsr|.    It. 

.  ..  ...?..^91    siv  ft. 

.  ,,,  .  ^-.'.hj?    S'l.    ft, 

,  . .  .:,  .     7.^*  »>],   ft. 
, . ...'  .^<i.?  .«.).  ii. 


(1f  the  four  rtins,  fwn  wt-re  made  with  one  locnin-'ttAe  ;»nd 
oiie  e.ich  with  the  other  two.  hi  e.ich  case  a  distance  of  './rt.SJ 
miles  wa>  co\ered.  Ihe  tr.iin  consisted  «if  six  cars  ••!  v.hich 
four    Were    ciiache^.   one   .i    cafe   car.   •  .ne   li.-iiiaace   .and    oiu-    •vail. 


Profile  of  That   Part  of  the   Buffalo.   Rochester  &    Pittsburgh   on   Which   Uocomotive  Tests  Were    Made. 


M  10(J  !li.  -ick-  and  ihe  tank  was  I'lited  \\itli  ;.;a^e  i^lass.'S  at 
.■iiap'inallv  .pp. .-ite  the  corners  and  w.i-  accurately  calihrated 
••ireviou"-  to  the  te->ts.  A  Haus>li.alter  sjieed.  time  and  <listance 
:n(licat<>r  w.is  in-tailed  in  a  special  car  which  wa-  included  in 
•ach  of  the  train-.  :'.,:.-'  ^ 

The  traiii»  were  operated  hetweeii   1  )u   Poi-  an<i  Salamanca,  a 

hstance  .if  '^vSj  mile-.      The  proiile  of  tlii-  >ecti..n  "f  the  road 

-shown  i(i  -lu    acc'.mp.inyinti  illu-tratioii. 

-      •  •:  STIIKKK    TK-TS.  .    ■    '    ■.-''■'  ^      '    ;":       -   ■'!. 

in  the  te-i-  with  the  stoker  l.iCoUMtixe  it  wa-  found  that  the 
lachinc  would  .leveloii  the  full  jiower  of  the  locmotive  and 
n.at  it<  opcr.iti'.n  was  reli.ihle.  In  .a-  much  a-  the  fuel  luni'-Iied 
iie   stoker    va-   "\   a   (|uality   which   could   ii.-t   he   nred   hy   hand 

liile  the  o.i'  .11  the  hand  lired  te-t  wa-  an  e.xcelleni  L;r.ide 
I  run  ■■!'  mine,  the  coal  consumiitioii  either  total  ..r  jier  toii- 
nile  i-  nor  ..nip.ar.ahle.  The  stoker  locomotive  handled  the  -anie 
onnase  at  ahout  the  s.ime  speed  .a-  the  hand  Tired  eiiL;iiie.  .ami 
'lien  a  nii.xture  of  slack  and  nut  was  used  there  was  n..  tr. .vihle 
n  keepinji  the  fire  in  siood  condition-  Tin  ,.ne  run  a  very  line 
lack  co.-il  wa-  put  on  the  tender,  and  with  this.  c. .nsiderahlc 
akina  .and  some  t'lriuR  hy  hand  were  rei|uired.  .\-  micht  iiatu- 
ally  he  expected  there  was  a  slioht  increa-e  in  con-umjition 
1   fuel   hy  the   stoker  under  tlicse  conditions- 


The  average  weight  of  cars  inclu<lin.ii  pa>>enL;er>  .and  lalinK 
was  2S(>.5.  The  locomotive  weighed  214  tons,  giviny  .an  aver- 
age weight  of  total  train  of  5(X)  tons.  The  coal  in  eacii  <ase 
w.as  an  excellent  grade  of  run  <>i  mine  and  the  weatiier  and 
rail  Condition-;  were  good.  On  iw..  trips  there  were  live  ^low 
or<ler-  on  accomn  ..f  wdrk  on  road  and  hridges.  r>n  anotlur  one 
there  were  six  ;m.l  .aiMilur  nine  -low  ..rders.  The  <chedul<.  pro- 
vi<les  two  h.iurs  .and  forty-eighi  minutes  for  this  train  and  o», 
each  run  there  were  from  -e\eii  to  eleven  minutes  made  up. 
tlun-  heiiig  eight  stop^  in  thret'  ca-es  .and  nine  on  the  fourth  run. 
I'hese  -top-  C'lii-miu'd  from  thirteen  to  ilfievn  an<l  one-halt 
minutes  on  each  trip.  The  a\er;ige  -peed  of  tin  f.  .ur  trijis.  .actual 
running  linu-.  w.as  42 <i  miles  per  hour  In  the  follow ing  lahle 
is  gi\en  the  co;il  and  w.ater  Consumptions,  .average^  of  tlu'  four 
iriji.-  for  the  three  locomotives. 


I.eUKth    iif    ritu 

.\'.tu.i!     ruimiiiii.     linic 
.\iiinlKi     -t"i|.-    ....... 

Numlivr    >li)«     <>(•)<  vs. 
Iiiii  iiii1>av;i'.  cars.  .  .  . 

To!)     mik-at^e.    total 

l.tis.    of  coal,  tise.l,    lotal . 


.i  .,  .<*«>.>iJuiil«.!. 
._•  -1»r».  -27  tni'ti. 

.  .^ J<.J5 

.:..,. .  .<,._>.; 

. ''.T^f  toii- 

.. .  .4S.4.-X  t..!i- 
6.27  ^Wts. 


^.t,;..      v»      v'.«..    .,.-»...,      ,,..., .«,_rf 

F.lis.    of  coal    iicr    100   tnn-niili-    (inchnlc*    nciglit   of   locfi 

tilotivc  t J  2.9.> 

l.ii-.  .if  ciial  iHT   1 00  t.tn-niilc   i  car*  ojily)  . . . . .-. .  . . 2J..''.'' 

I.li-.   .«f  coal   jicr   si).    ft.   firatc   area  per  hr...  .; .  .,..:41.j(S 
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AMERICAN 


;■;''   ,'    Lbs.  of  water  used  per  hr 19.410  ;> 

Lbs.    of   water   per    lb.    of   coal 8.385 

'       .    Lbs.    of    water    per    s«i.    ft..   eva]iorativc    heating    surface 

■  ',        per    hr 5.35   /^  ■'.■;•  i. 

■-    ■     Lbs.   of  water  per  100  ton-miles   (inclvides  weight  of  loco- 
motive)      107.53  V-, 

■■•  ^v     Lbs.  of  water  from  and  at  212  deg.  per  lb.   of  coal 10.14 

";.:;■•     Lbs.   of  water  from  and   at   212  deg.   per  stj.    ft.   of  heat-  ■,.. .    ''. 

ing  surface  per  hr 6.46  '    ; 

The  speed  curves  show  tliat  speeds  of  60  miles  per  hour  were 
frequent  for  short  distances. 

Atlantic  type  locomotive  NO.  162  is  of  the  same  class  as  Xo. 
163  and  was  fitted  with  a  Security  brick  arch  and  Schmidt  super- 
heater at  the  Du  Bois  shops.  There  were  no  other  changes  iiadc 
in  the  locomotive.  The  alteration  in  the  heating  surface  is  shown 
in  the  following  table  of  dimensinns  : 

•  I    .;*'■■"•       '■       ■■      ■  "    ;•■;'-•.'"   ji'/.        Saturated.  .Su|)trlieatcd.         '    -",  ■ 

•  ..-  '   Total    weight 173,000  lbs.  1J<3,000  lbs.       '    :i 

■  r-V      Weight     on     ilrivcrs 99,000  lbs.  113,700  lbs.  ''.  i..... 

"...'■'■•■     Size    of    cylinders 20'/4  in.  x  26  in.  20!4  '"•  x  26  in.  '      '' 

-  ".'  ■•■      Diamtters    of    drivtis 72   in.  72   in.  ■;';■*      •' 

',    i.      .Steam    prissurc     200   lbs.  200  lbs.  ,.■      .. 

.-   ,       Tractive    effort    25,173  lbs.  25,173  lbs.  -     .f.i 

Dianietir     of     boiler 70>s    in.  70^^    in.               ■•    • 

lUatina    surface,     tirebo.x....  194   sq.    ft.  221.1    sq.   ft. 

Heating   surface,    tubes 2,798.4   s((.    ft.  2,157.4   sq.   ft.  ■-!  ' 

■:  ■   .-!j      Heating    surface,    total 2,992.4   sq.   ft.  2,.!78.5   sq.   ft.            ■ '" 

Superheater    units     26  .  ■.■"",•.■..' 

Sui)crheattr    heitin;"    -urfiici-.  480  sq.   ft.  ■■. 

■■:•-.;          tiratc   ana    .^4.4  s(|.   ft.  54.4   sq.   ft.  ■'■.    ■"•• 

The  train  was  practically  the  same  as  that  used  in  the  tests  of 
the  4-6-2  type  locomotive,  and  had  an  averaifc  weight  of  288 
tons,  including  passengers  and  lading,  on  tlie  superheater  tests 
and  289  tons  on  the  saturated  steam  tests.  The  former  loo 'mo- 
tive weighed  1S9  tons  as  compared  with  186  tons  fnr  the  hiUer. 
The  distance  was  96.S2  miles  and  the  schedule  allowed  two  hours 
and  forty-eight  minutes.  The  weather  in  each  case  was  fair, 
wind  light  and  rail  good.  On  the  lirst  trip  with  the  superheater 
locomotive  there  were  ten  slow  orders  in  addition  to  nine  stops 
and  4  min.  50  sec.  were  lost  on  the  trip.  On  the  second  trip 
there  were  but  five  slow  orders  in  addition  to  the  nine  stops 
and  the  run  was  made  in  three  minutes  less  than  schedule  lime. 
On  the  third  trip,  with  the  saturated  steam  engine,  tiiere  were 
five  slow  orders  and  nine  stops,  and  fifteen  minutes  were  lost. 
On  the  fourth  trip  there  were  five  slow  orders  and  nine  slops 
and  three  and  a  quarter  minutes  were  I'^st.  The  coal  in  each 
case  was  an  excellent  grade  of  run  of  mine.  The  following 
table  will  permit  a  comparison  of  the  coal  and  waitr  consump- 
tion of  the  two  locomotives.  The  percentage  column  is  liased 
on  100  per  cent,  for  the  superheater  engine. 

Super-  -    ".  •  Per 

.'.    ,T                                                          •    .     .,  heated.  Saturated.  Cent.  .     .. 

'•     •   •      Length   uf    run.   miles. ».  T.^  .^  .'..'•.  .  96.82  96.82  .  .. .    •'•'■. 

•.■/■'.     Actual    running   time,   hrs 2.1  2.63  105.3 

'  .,  :'.:,.:      -Number   of   stops 9  9  .... 

■     '  ■  .       Number  of   slow   orders 8  5  .... 

•-- Ion    mileage    (cars    only) 27,884  27,981  100.3 

,    •.■     Ton    mileage     (including    weight    of 

•     ••          locomotive)      42,504  42,117  99.1 

•,■•  ;       Lbs.    of    coal    used,    total 6,350  ;,.W)  115 

■:"■•       Lbs.  coal  per   100  ton-miles   (includ- 

■.^.-   ,            ing  weight  of  locomotive) 14.90  17.30  116.1 

'  ,'■•  Lbs.    of    coal    per    sq.    ft.    of    grate 

''■•'-           area    tier    hr 41.44  45.60  110 

:l               Lbs.   of  water,   total     49,090  .=;9,.S52  1 21.3 

Lbs.   of  water   used  per  hr 17.451  20,208  115.8 

.,  ,           Lbs.  of  water  per  lb.  of  coal 7.74  S.16  105.5 

'■  ;       J-bs.  of  water  per  scj.  ft,  evap.  heat- 
ing  surface    per    hr 7.33  6.75  92.1 

,  :  :'.'      Lbs.    water    per    100    ton-miles    (in- 

•  r'           eluding    weight    of    locomotive)...  115.51  141.38  122.4 
■-..,..:;     J  ijg    j,f  water   from  and   at   212  <leg. 

per    hr 21,168         24,481  115.7 

"''■■         Lbs.   of  water   from  and   at   212  deg. 

;■•:.■         per  lb.   of  coal 9.38  9.88         lO.s.3 

","■•        Lbs.  of  water   from  and  at   212   ileg. 
.■.  .  per   sq.    ft.    heat,    surface   per   hr..        8.88  8.17  92 

Four  runs  were  made  with  two  consolidation  locomotives 
which  were  identical  with  the  exception  that  one  was  fitted  with 
superheater  and  brick  arch  which  had  been  applied  at  the  com- 
pany's shops.     These  locomotives  have  the  following  dimensions  : 

.  ..    .  Saturate<l.         ."^u  >erheated. 

•'.      '      Total    weight    184,000  lbs.  194,000  lbs. 

Weight     on     drivers 164,000  lbs.  173,500  lbs. 

Cvlinilers,    diam.    and    stroke..  21   in.  x  28  in.  21  in.  x  28  in. 

Drivers,     diameter     57   in.                        57   in. 

Steam    pressure     200  lbs.                    200  lbs. 

Tractive     effort     36.827  lbs.  36,827  lbs. 


ENGIXKER.;;^;:  V-:^^    .—  ;   ;:^--^^^  86,  No.  10. 

■^5.  Saturated.  Superheated,  v"  .■ 

.    .          Diameter    of    boiler 70  in.  70  in. 

•,    '          Heating     surface,     firebox....  190  sq.  ft.  218.8  scj.  ft. 

..  ^         Heating    surface,     tubes 2,672  sq.  ft.  2.154.6  sc],  ft. 

•:.^*           Heating    surface,     total    evap..  2.862  sq.  ft.  2.373.4  sq.  ft. 

Heating    surface,    superheater.  460  sq.  ft.  •    ••.  ' 

Superheater,     number     units.  .  2if'              '     .■  '     , 

Grate    area     54.4  sq.  ft.  .=4.4  sq.  ft. 

The  same  excellent  <|uality  of  run  of  mine  of  coal  was  used  in 
each  of  the  four  runs,  all  of  which  were  hand  fired.    The  weathi  • 
and  rail  conditions  were  good  and  the  same  for  each  run.     I  i 
each  case  a  helper  was  used  from  Falls  Creek  to  McMinns  Sun 
mit,  a  distance  of  four  miles.     On  the  runs  with  the  superheat* 
locomotive  this  consisted  of  a  consolidation  locomotive  with  2\ 
in.  X  28  in.  cylinders,  57  in.  drivers,  and  a  tractive  effort  of  35,.i2; 
lbs.     A   larger   helper   was   used   on   the   saturated   steam   lests : 
it  was  a  22  in.  x  28  in.  consolidation  with  56  in.  drivers.  200  lb? 
steam  pressure,  and  a  tractive  effort  f)f  41,140  lbs.     A  pusher  en- 
gine was  attached  at  Clarion  Junction  and  helped  the  trains  to 
breeman,  a  distance  of  aI)out    17'4   miles.     This  was  ;i   decapoil 
with  cylinders  24  in.  x  2<S  in..  52  in.  drivers,  200  lbs.  steam  pres- 
sure, and  a  tractive  effort  of  i2.72^  lbs.     The  same  locomotive 
was  used  at  the  same  places  on  each  of  the  runs  and  no  deduc- 
tion is  niade  for  the  work  that  either  the  helper  or  pusher  did 
in  bandling  the  train,  ncjr  are  their  weights  or  coal  consumption 
included  in  the  results...:  ;^;  .;'":■;■:■.:;' •;.  .'   '"' 

The  average  of  the  two  trips  with  the  superheater  locomotive 
and  the  two  trips  with  the  saturated  engine  give  the  coal  and 
water  consumption  shown  in  the  following  table.  The  per  cent 
column  is  based  on  100  per  cent,  for  the  superheater  locomotive 

-.-.-■,      /      ,-  •  Super-  I'cr 

■"■""""'■-.■''•  heated.  Saturated.     Cent.       ■..;> 

Length    of    run     (miles) 95  95              .....    .-t.    > 

.\ctual    running  time    (hrs.) 6.23  6.67          107-   ;     V' 

Number   of  stops 12.5  17.5          i4(t           -  ;,. 

Ton    mileage    (cars   only) 227,760  212.47-'  "3..?       ;     , 

Ton     mileage     (includes     weight     of 

locomotive)     242.913  227,098  '*}.••        VV 

Lbs.   of  coal    (total) 11.950  16.050         134 

Lbs.    of    coal    per    100    ton-miles    of  '■'.  . 

cars    5.25  7.5          142.9' 

Lbs.   of  coal   per    100   ton-miles    (in-  -i.,.-. 

eludes    weight    of    locomotive)....  4.89  7          143.3         •■.''■ 
Lbs.   coal   per   sq.    ft.    of   grat^'   area 

per    hr 24.93  31.."-           125.5 

Lbs.    of    water    (total) 91.894  126,650          137.'' 

Lbs.   of   water   per   hr 10.432  13.446          128.9 

Lbs.   of  water  per  lb.    of  coal 7.69  7.89          102.7 

Lbs.    of    water    per    sq.    ft.    of    evap. 

heating    surface    per    hr 4.39  4.6<^           106. .><         '"■..■ 

Lbs.     of     water     jier     100     ton-miles 

(includes     weight     of     locomotive)  37.85  .=  5.77          147.3 
Lbs.  of  water  from  and  at  212  deg. 

;:               per  lb.   of  coal 9.30  '}.^2          102.4 

Lbs.  of  water  from  and  at  212  deg. 
;■  per    sq.    ft.    evap.    heating   surface 

■     ■-             per    hr 5.31  5.65          100..=; 

The  result  of  these  tests  very  clearly  shows  the  advantage  of 
the  superheater  and  brick  arch  for  both  passenger  and  freight 
service  and  the  Buffalo,  Rochester  &  Pittsburgh  is  now  engaged 
in  e<iuipi)iiij{  other  locomotives  with  these  appliances  as  rai)idly 
as  possible. 


*  .  .■.'•1 


M.vxuF.vCTiRiNG  IN"  THE  UxiTED  .St.\tf>". — The  Unreaii  of  Sta- 
tistics of  the  Department  of  Commerce  and  Labor  has  placed  the 
total  value  of  the  manufactures  for  1912,  excluding  foodstuffs 
exported,  at  $1,021,753,918.  The  value  of  the  exports  in  1912  is 
more  than  double  that  in  1903  and  three  times  that  of  1898.  The 
l)rincipal  articles  in  1912  were  iron,  steel,  copper,  mineral  oil,  cot- 
ton manufactures,  cars,  coaches,  automobiles  and  paper. 

De.vth  R.\te  in  -A.merkwx  Co.\l  Mi.ne.s. — The  United  States 
Bureau  of  Mines  has  issued  a  report  which  shows  that  2.517 
men  were  killed  in  the  tnines  last  year,  as  against  the  highest 
record  of  3,197  in  1907  Dr.  Joseph  .\.  Holmes,  director  of 
the  Bureau  of  Mines,  states  that  although  there  has  been  a  de- 
creasing number  of  men  killed  for  everj-  million  tons  of  coal 
mined  since  1907,  the  United  States  is  still  far  below  the  stand- 
ard of  safety  it  should  reach.  The  bureau  is  co-operating  with 
the  mine  operators,  which  will  tend  to  improve  the  present 
conditions. 


Railway    Master    Painters'    Association 

'  :v.;^'W.^;  ' 'Vv-^^  Reports   Were   Presented   on   Car    Renovators,    Treat-  ■'^■r>r/-:.;:^^-''M:'''''^'^ 

i   '  ;^:  ^  ^  v^  •;;  :    -  '  :  ;      ment  of  Concrete  Floors  and  Care  of  Steel  Car  Roofs.      T    r:;^  .'-''•;    ^^17^^^ - 


The  forty-third  annual  convention  of  the  Master  Car  and 
l.dcomotive  Painters'  Association  was  held  in  Denver,  Colo., 
Si;ptember  10-13,  1912.  J.  T.  McCracken,  master  painter  of  the 
Jntcrhorough  Rapid  Transit.  New  York,  presided.  The  opening 
jiiaycr  was  made  Iiy  Dr.  Elmer  E.  Higley,  pastor  of  the  Grace 
M.  E.  Church  and  tiie  association  was  welcomed  to  the  city  by 
Henry  J.  Arnold,  mayor  of  Denver.  Chas.  E.  Copp,  foreman 
painter  of  the  Boston  &  Maine,  Concord,  X.  H.,  responded  to 
the  mayor.  J.  F.  Enright,  superintendent  of  motive  power  and 
car  department  of  the  Denver  &  Rio  Grande  and  President 
McCracken  then  made  addresses.  .....      ,..,...,..:,  ......  ,■,.- 

.r    :>    ;.      MAINTENANCE     OF     STEEL    CARS   •/        ' 

../J.  T.  McCracken  (I.  R.  T.,  New  York).— We  have  500  steel 
■cars,  which  have  Ijttn  in  service  about  8  years,  and  owing  to 
their  having  been  painted  properly  at  the  beginning,  we  have  not 
found  it  necessary,  as  yet,  to  remove  the  old  paint.  Our  actual 
cost  I'f  keeping  these  cars  in  this  condition,  based  on  a  14 
months'   schedule  of  sho])ping,   is   18  cents  i)er  day. 

I".  M.  Pribble  (  E.  &.  A.,  Stamps,  Ark.). — It  pays  to  keep  any 
class  or  style  of  structure  well  painted,  especially  steel  cars, 
which  yield  so  readily  to  the  ravages  of  rust,  and  more  espe- 
cially when  these  cars  arc  exposed  to  wide  atmospheric  changes, 
sometimes  being  moved  from  one  place  to  another  in  the  course 
<<i  a  few  hours  where  climatic  conditions,  etc.,  are  entirely  dif- 
ferent. Rust,  once  given  a  start,  is  tenacious  and  hard  to  handle 
^tnd  will  spread  in  a  surprising  manner,  eating  its  way  back 
tinder  a  seemingly  solid  film  of  paint.     :^<;V.-?  /.^^^    :.;..'■  >^;>? 

J.  Spirk  ( C.  R.  I.  &  P.,  Davenport,  TowaY— Some  of  our 
stetl  gondolas  were  loaded  with  hot  cinders,  which  burned  off 
the  paint  and  left  the  steel  bare.  The  rust  soon  played  havoc 
M'ith  these  spots.  I  scraped  them  with  a  steel  wire  brush, 
washed  with  benzine,  put  on  a  good  c^at  of  paint,  and  I  venture 
to  say  that,  by  that  timely  attention,  a  considerable  exi)ense  was 
saved.  .'■_;''■.■_  ,;.>; .'.  ;;.:>./^'^'^\'r-V:;.-.,V .,'■.'.-?■  ^-■'^.i..-;':-;.:-.;-^  --, ■■■."''■^;:'-/'  ■- 

E  A.  W'eis  (C  R.  R.  of  N.  J..  Elizabeth.  X.  J.1.— The  ap 
proximate  cost  of  .sand  blasting  and  painting  an  80.000-lb.  capac- 
ity steel  coal  car  is  $11,  and  the  average  life  of  the  paint  is  5 
years.  The  original  thickness  of  the  metal  sheets  used  for  the 
sides  f»f  coal  cars  is  ]i  in.,  and  if  they  are  allowed  to  deterio- 
rate to  about  Is,  in.,  it  will  be  necessary  to  replace  them.  The 
insides  of  these  cars  are  not  painted  and  deterioration  is  at  about 
ilie  rate  of  5  ozs.  per  square  foot  of  surface  per  year,  due  prin- 
cipally to  the  action  of  the  weather  and  sulphurous  acids  due 
to  decomposition  of  the  lading.  The  exterior  surface,  if  not 
Tainted,  and  if  exposed  to  the  weather,  will  deteriorate  at  about 

: .     ,  Specific 

^>o.         Color.  -.'■'■':   •'     •,'  ~-»-  Odor.  Grav. 

A     Water    white... Pine  .866 

'■     Water     white Pine  .843 

C     Water   white Oily  .793 

')     Prime    white Oily  .818 

'-     Pale    yellow    Pine  .823 

i"     Prime     white Oily  .778 

''    Water    white Pine  .831 

!     Water    white Oily  .766 

■      Water    white Pine .832 

•  ozs.  per  sq.  ft.  of  surface  each  year.  It  is  evident  that,  with 
Hese  rates  of  deterioration,  if  the  cars  are  not  painted,  the  sheet 
•'ill  be  reduced  to  about  %  in.  in  thickness  at  the  end  of  ten 
ears.  If  they  are  painted,  it  would  be  about  17  years  before 
t  would  be  necessary  to  replace  the  sheet.  Thus  at  a  cost  of 
'■'M  for  sandblasting  and  painting,  it  is  possible  to  obtain  seven 
ears'  more  service.      ,  .        . 


REPORT    OF    TEST     COMMITTEE 

Tiie  test  committee  presented  for  the  consideration  of  the 
members  various  test  panels  comparing  turpentine  substitutes 
with  the  pure  turpentine,  also  of  white  pigments,  high  grade 
metal  preservers  and  red  lead,  and  a  test  of  exterior  body 
varnishes  for  passenger  equipment.  The  turpentine  test  con- 
sisted of  8  substitutes  and  pure  turpentine.  The  panels  were 
cxp<ised  June  9,  1911,  and  examined  June  1,  1912.  with  the  re- 
sults in  favor  of  ihc  pure  turpentine.  The  eight  samples  really 
represented  three  general  types  of  turpentine  substitutes,  viz., 
wood  turpentine,  jutroleum  spirits  from  a  parafin  base,  and 
petroleum  spirits  fp-m  an  asphalt  base.  One  or  more  of  these 
three  formed  the  byse  for  the  bulk  of  substitutes  on  the  mar- 
ket at  the  time  the  tests  were  started.  The  accompanying 
table  shows  the  physical  properties  of  each  sample,  price  per 
gallon,  and  the  standing  at  conclusion  of  test  : 

The  excellent  showing  made  by  the  eight  substitutes  after 
12  months'  exposure  is  reiuarkable.  Sainple  .7  is  the  pure 
turpentine,  and  .is  will  be  seen  it  gave  the  best  results.  It 
Svcms  to  have  made  no  difference  as  to  what  the  base  of  the 
substitute  was,  for  they  all  stood  up  retnarkably  well.  For 
instance,  sample  fl  finished  second  in  the  test,  and  it  was  made 
of  petroleum  spirits  from  an/{fsphalt  base;  sample  G  linished 
third,  and  it  was  m.ade  of  hetroleum  spirits  from  a  paratin 
base ;  sample  B  nnishcd  four/h,  and  it  was  made  from  a  wood 
base.  The  very  lipJ<'~dvff«rence  in  the  results  obtained  from 
these  three  kincU''^:>('  substitutes  would  indicate  that  the  base 
of  the  substitute}  nas  little  to  do  with  the  quality  of  the  finished 
product. 

Looking  at  these  three  substitutes  from  a  flash  stand;<oint 
we  have  sample  E  with  a  flash  at  96  deg.  F. ;  sample  G  with 
a  flash  at  1 14  deg.  F. :  and  sam))lc  R  with  a  flash  at  98  deg. 
F..  which  would  indicate  that  the  flash  point  is  not  a  proper 
gage  for  determining  the  relative  value  of  a  substitute.  The 
specific  gravity  of  the  three  samples  R,  G  and  B  were  re- 
spectively .823.  .831  and  .843.  while  pure  turpentine  runs  about 
.866.  This  also  jiroves  that  it  is  necessary  to  have  a  practical 
test  in  order  to  determine  the  real  value  of  the  material.  By 
taking  the  above  table  and  carrying  or  extending  this  line  of 
reasoning  to  all  the  substitutes  affords  an  interesting  study  to 
the  practical  man.  .'is  well  as  the  theoretical.  The  working 
(|ualities  of  samples  B.  C,  D,  I,  were  similar  to  that  of  pure 
turpentine  with  the  exception  that  neither  of  the  satnples  flat- 
tened out  like  the  pure  turpentine.  Samples  E,  F.  G.  were 
much  slower  drying  than  the  pure  turpentine.  Sample  //  dried 
more  rcpidly  to  the  touch  than  pure  turpentine,  but   when   fol- 


Boiling 

Residue  on 

Insoluble 

Flash, 

point 

evaporation 

Hi  S04  test 

degs.  F. 

degs.  F. 

(percent.) 

(per  cent.) 

103 

320 

.0043 

20.0 

98 

320 

.0043 

56.7 

97 

300 

.0016 

98.3 

98     ■■■■ 

v; -.-!»$,. 0-: 

.0004 

100.0 

96   " 

'    iw 

.0007 

9S.0 

86 

280 

.0002 

98.3 

114 

336 

.0049 

96.7 

110 

340 

.0020 

100.0 

105 

318 

.0060 

93.4 

Finish  at 

conclusion 

Base. 

Price. 

of  test. 

Rosin 

$0.98 

First 

Wood 

.38 

Fourth   - 

Par. 

.27 

Eighth 

Asph.    . 
Asph. 

Ninth 
Second 

Asph.     !■ 

.'  v-'^M- ■•  • 

Seventh 

Par. 

■  jti- 

Third 

Par. 

.11 

Fifth 

Par. 

.37 

Sixth 

lowed  up  with  a  succeeding  coat  it  showed  a  tendency  to 
soften.  This  was  more  or  less  true  with  all  the  operations 
from  priming  to  color  coats,  which  were  the  same  as  standard 
treatment  given  to  passenger  cars  on  the  Norfolk  &  Western. 
At  the  time  this  test  was  started  pure  turpentine  was  98  cents 
per  gallon,  which  ct  course  made  the  substitutes  more  interest- 
ing rn  account  of  price,  but  since  pure  turpentine  has  dropped 
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to  46  cents  a  yallon.  As  long  as  pure  spirits  of  turpentine 
remain  around  the  50  cent  mark  it  will  be  given  preference 
by  the  majority  of  the  painters.  Should  it  advance  rapidly 
in  price,  as  some  two  years  ago,  we  will  have  some  intelli- 
gent information  on  which  to  base  our  future  actions. 

A  test  of  carbonate  of  lead  against  a  lead-zinc  proposition 
was  also  shown.  The  lead-zinc  was  a  composition  of  zinc 
oxide  and  lead  julphate  with  approximately  50  per  ceni.  of 
each  material.  It  is  produced  by  the  sublimation  process,  is 
very  white,  extremely  fine,  and  works  well  under  the  brush, 
but  on  exposure  it  fails  to  measure  up  to  the  standard  set  by 
"Old  Dutch  Process"  carbonate  lead.  A  test  of  "Old  Dutch 
Process"   white   lead   was   made   in   competition    with   the    same 

/material  with  an  addition  of  10  per  cent,  of  asbestine.  The 
asbestine  greatly  miproved  the  wearing  properties  of  the  white 
lead,  but  the  roughness  of  the  paint  him  collected  smoke,  soot. 
dust,  etc.,  to  such  an  extent  that  it  over-balances  the  increased 

wearing  properties  of  the  sample  mixture.  Three  coats  were 
applied  to  each  panel  made  up  with  pure  raw  linseed  oil.  A 
supposedly  high  grade  metal  preserver  was  exposed  in  com- 
parison with  red  lend  and  a  good  carbon  paint,  with  the  result 
favorable   to    the   red    lead    and    carbon   paint. 

V.\RNISH    TEST.  / 

Fourteen  samples  oi  the  regular  purchased  stock  of  exterior 
coach  body  varnish  were  received  from  roads  in  various  parts 
of   the    country    for   test.     They    were   transferred   to   specially 

"constructed  dustproof  cups  numbered  from  1  to  14.  and  a 
correct   record    made  of  the   name.    road,  price,  and  other  in- 

;  formation.  Fourteen  first  quality,  well-seasoned  poplar  panels 
%  in.  X  8  in.  X  5  ft.  long,  grooved  and  finished  to  represent  a  car 
siding,  were  selected,  which  subsequent  to  the  finishing  were 
sawed  into  one   -'uot  lengths.     The  panels  were  given  the  regu- 

;  lar  standard  treatment  for  coaches  on  the  Norfolk  &  Western, 
which  included  priming,  surfacer  (4  coats),  rubbing,  and  two 
coats  of  color,  and  then  numbered  in  gold  from  1  to  14  corre- 
sponding with  the  number  of  varnish  samples.  The  varnish 
samples  were  then  applied  in  proper  order — three  coats  of 
each    sample    to   the    corresponding   numbered    panels,    allowing 

.48  hours  between  coats  for  drying.  .Ml  operations  were  per- 
fonned  by  the  same  man.  under  the  same  conditions,  and  in  as 

-nearly  the  same  time  as  possible.  The  panels  were  allowed  to 
stand  one  week  after  the  last  coat  of  varnish  was  applied  to 
thoroughly  harden.  They  were  then  sawed  up  into  one  foot 
lengths  as  before  puptioned.  which  produced  five  i)anels  of  each 
kind   of   varnish,   or  70  panels   in   all. 

A  complete  set  of  14  panels  was  shipped  to  each  of  the  fol- 
lowing members  with  a  print  showing  manner  of  exposure, 
and  they  were  i  eciuested  to  expose  them :  J.  H.  Pitard, 
Whistler,  Ala.;  H.  M.  Butts.  -Albany,  X.  Y. ;  T.  J.  Hutchinson. 
London,  Ont. ;  A.  P.  Dane,  Reading,  Mass..  and  O.  P.  Wilkins. 
.Ml  panels  were  exposed  during  the  month  of  July,  and  had 
a  southern  exposure  at  an  angle  of  45  deg.,  which,  by  placing 
them  at  the  points  i.amed  should  place  us  in  position  to  secure 
some  definite  information  when  the  panels  are  reassembled 
at  the  conclusion  of  the  test.  There  are  no  marks  or  anything 
outside  of  the  numbers  to  indicate  the  kind  of  varnish  used  in 
the  test,  and  it  is  thr  purpose  of  the  committee  to  keep  the  key 
to  the  test,  and  when  the  final  examination  is  made  to  report 
results  by  number  to  the  association. 
The  report  was  5'gned  by  O.  P.  Wilkins   (N.  &  W.,  Roanoke, 

iVa.).  chairman;  W.  O.  Quest  (P.  &  L.  E.,  McKees  Rocks,  Pa.)  ; 
W.  W.  Valentine  ( T,  &  O.  C.  Bucyrus,  Ohio)  ;  A.  R.  Giren 
(C.  P..  \\'.  Toronto.  Ont.)  ;  and  J.  F.  Mays  (Southern  Railway, 
Selma.  .Ma.). 

:        •  '  VESTIBULE     END     FINISH  '  :  '%^  ^  ':' 

•  C.  A.  Hubbs  (S.  P.,  Sacramento,  Cal). — Vestibules  finished 
with  either  natural  mahogany  or  birch  stained  to  match  ma- 
hogany are  the  most  cheerful,  do  not  show  dust  like  a  darker 


or  painted  surface,  and  if  not  allowed  to  be  out  too  long  before 
shopping,  require  but  little  work  to  be  put  in  good  condition. 
We  have  tried  a  mahogany  ground  and  strippling  with  oil  color, 
but  this  is  too  much  like  a  painted  surface  and  looks  muddy. 
If  the  new  finish  of  the  vestibule  is  of  birch,  no  shellac  should 
be  applied,  as  the  birch  contains  an  acid  or  sap  which  causes  the 
shellac  to  peel  in  a  short  time.  Varnish  should  be  used  next  lo 
the  stain.  Less  panels  and  moldings  would  tend  to  make  the 
work  more  economical.  The  vestibule  finish  on  our  steel 
coaches  is  grain  mahogany  and  varnish. 

W.  Mullendorf  (L  C,  Chicago). — The  interior  of  the  vesti- 
bule of  a  steel  car  grained  to  match  the  interior  of  the  car  will 
be  found  equally  as  hard  a  task  to  maintain  as  that  of  the  wooden 
car.  I  find  the  interior  of  the  vestibule  painted  and  finishcl 
practically  the  same  as  the  exterior  of  the  car  is  the  most  appro- 
priate finish  for  this  class  of  work  and  the  only  remedy  to  over- 
come all  of  the  ailments  that  the  painter  has  run  up  against  for 
years  in  trying  to  keep  the  interior  of  the  vestibule  up  in  the 
natural  state.  This  has  been  tried  out  on  some  of  the  leading 
railways  of  the  country,  and  has  given  good  results  from  a 
practical  standpoint. 

C.  E.  Copp  (R.  &•  M..  Concord,  N.  H.).— It  looks  better  to 
finish  the  interior  of  the  vestibule  like  the  interior  of  the  car. 
If  they  are  so  treated  when  they  are  built.  I  believe  in  main- 
taining them  in  that  way  as  long  as  they  can  be  kept  in  good 
repair  without  too  much  labor.  In  the  older  cars  it  is  best  to 
paint  them  some  suitable  tint.  W^e  give  them  one  preparatory 
coat  of  lead  and  suitable  vehicles,  and  then  finish  them  with  a 
coat  of  enamel :  the  color  is  about  an  olive  tint  and  it  produces 
good  results.  The  cars  should  be  built  with  a  less  expensive 
wood  in  the  vestibule  and  painted  in  the  same  manner,  from 
the  wood  up  as  to  primers  and  surfacers,  etc.,  as  the  exterior  of 
the  car,  but  the  color  should  be  a  harmonious  tint. 

J.  H.  Pitard  (M.  &  O..  Whistler,  Ala.).— The  vestibule  is  much 
more  exposed  than  the  interior  of  the  car  and  the  damage  to  the 
wood  and  finish  will  be  greater  than  in  the  interior.  For  a  long 
time  we  removed  the  varnish  and  bleached  out  the  stains,  and 
maintained  the  vestibules  as  they  were  originally,  but  found  it 
cost  about  4  times  as  much  to  maintain  them,  with  the  same 
amount  of  service,  in  the  natural  wood,  as  it  did  the  interior  of 
the  car.  We  now  paint  the  vestibule  of  the  car  inside  the  same 
as  the  body  of  the  car  outside,  except  that  we  lighten  the  color 
two  or  three  shades,  so  that  the  vestibule  will  not  be  so  dark. 

Conclusion. — It  was  voted  as  the  sense  of  the  association  that 
the  natural  wood,  stained  or  grained  finish,  makes  an  appropriate 
finish  for  the  interior  of  wood  vestibule  ends  from  the  standpoint 
of  appearance.  .... 

;?-;   .7   INTERIOR     CAR     RENOVATORS       <>   i^-   •     -; 

A.  J.  Bruning  ( L.  &  X.,  Evansville.  Ind. ). — If  you  scrub  a 
car  on  the  interior  once  every  thirty  days  for  18  to  24  months, 
you  are  bound  to  cut  off  the  varnish  on  the  edges.  Your  window 
sills,  blinds  and  sash  stops  become  weather  beaten  unless  you 
go  over  them  after  each  application  of  soap  and  water  with  a 
renovator.  This  adds  life  to  the  varnish,  protects  the  edges, 
keeps  the  window  sills  from  getting  weather  beaten  and  makes 
the  car  look  fresh  and  new.  The  renovator  should  be  a  light 
body,  n(m-drying  oil,  and  one  that  wipes  dry  and  leaves  a  polish 
to  the  work.  Cars  can  also  be  cleaned  with  renovator  without 
using  soap  and  water,  providing  they  are  taken  in  time,  or 
before  the  dirt  gets  ground  into  the  varnish. 

H.  E.  Brill  (A.  T.  &  S.  F..  San  Bernardino.  Cal.).— .\t  ter- 
minal points  a  renovator  is  very  useful,  providing  the  car  is 
thorougbly  wiped  dry  and  the  corners  cleaned  and  dusted.  If 
this  is  not  done  the  car  will  look  worse  than  it  did  before.  The 
work  should  be  directly  in  charge  of  a  competent  painter,  as 
careless  use  of  a  renovator  is  not  only  a  detriment  to  the  var- 
nish, but  makes  a  heavy  job  when  the  cars  are  shopped.  I  have 
several  cars  that  have  a  good  many  coats  of  varnish,  and  with 
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tlie  use  of  a  good  varnish  renovator,  they  can  be  kept  in  good 
condition  for  several  years  without  applying  more  varnish. 

F.  J.  Curtis  (C.  R.  I.  &  P.,  Valley  Junction,  Iowa).— The  in- 
terior varnish  of  a  car  should  be  cleaned  by:  first,  washing  with 
g  lod  soap  and  water,  rinsing  off  and  drying  with  chamois  skin, 
and  second,  the  renovator  should  be  put  on  sparingly  with  white 
ci'tton  waste  and  then  wiped  thoroughly  with  dry  waste. 

G.  Warlick  (C.  R.  I.  &  P.,  Chicago).— On  a  car  with  a  pol- 
ished surface  a  liquid  made  of  equal  parts  of  renovator  and 
vinegar  will  give  good  results.  It  should  be  kept  well  stirred 
and  only  a  little  used  at  a  time.  It  takes  the  dirt  off  the  pol- 
ished work,  and  leaves  it  in  very  fine  condition,  and  it  does  not 
require  much  labor.  ■\,.rV:."\^y-:.,.:^'.'y-'-:''- 

A.  J.  Bush  (D.  &  H.,  Oneonta,  N.  Y.).—f  would  suggest  that 
you  add  a  little  rotten  stone  to  that  liquid. 

J.  H.  Pitard  (M-  &  O.,  Whistler,  Ala.).— In  some  cases,  where 
the  varnish  has  become  dull,  the  car  can  be  kept  in  service  for 
some  little  time  with  the  use  of  a  good  renovator.  Some- 
times we  begin  to  use  it  before  the  varnish  shows  the  need  of  it. 
and  that  is  a  waste  of  money.  ;.      -;;:;;;...,;:,:;;•''-■ 

C.  E.  Copp  (B.  &  M..  Concord,  N.  H.).— The  nature  of  the 
renovator  to  be  used  is  of  course  very  important.  In  one  in- 
stance I  found  a  renovator  being  used  that  required  that  the 
varnish  be  removed  clear  down  to  the  wood  when  the  car  was 
shopped  for  general  repairs.  On  investigation  it  was  found  that 
by  applying  this  renovator  to  clean  glass  and  allowing  it  to  stand 
in  a  warm  room  for  7  days  it  would  make  a  good  gold  size. 
1  would  rather  use  nothing  than  a  thing  of  that  sort.  A  reno- 
vator should  be  applied  to  a  clean  surface,  and  should  be  non- 
drying,  and  should  not  produce  a  film  on  glass  in  a  warm  room. 
It  should  be  tested  first,  and  if  after  standing  two  or  three 
weeks  it  shows  no  disposition  to  dry.  or  if  the  atmosphere 
evaporates  it,  it  is  probably  a  safe  renovator  to  use.  In  that 
case  it  should  be  rubbed  as  dry  as  possible.  I  would  not  apply 
a  renovator  on  the  interior  of  a  car  that  would  produce  a  film 
on  a  test  exposure. 

T.  J.  Hutchinson  (G.  T..  London,  Out.). — Xo  matter  what 
renovator  you  use.  it  should  be  m.ade  in  the  nature  of  an  emul- 
sion, and  it  should  never  be  used  or  applied  by  an  inexperienced 
person.  -    "- 

Mr.  Pitard. — A  very  thin  liquid  cleaner  is  far  preferable  to  an 
emulsion  cleaner.  The  emulsion  cleaners,  in  going  around 
corners  and  moldings,  and  inaccessible  places,  arc  difficult  to 
wipe>-out,  and  very  often  the  cleaning  is  entrusted  to  careless 
operators  who  neglect  to  get  the  cleaner  out  of  the  corners,  and 
the  result  is  that  flying  dust  will  accumulate,  and  in  the  course 
of  time  the  corners  will  be  in  a  bad  condition. 

Mr.  Hutchinson. — If  we  had  the  renovator  at  the  proper  con- 
sistency before  using  it  on  all  cars,  that  might  be  all  right.  But 
viry  often  we  have  to  clean  cars  that  are  not  shopped,  and 
adding  vinegar  to  the  renovator  and  making  it  into  an  emulsion 
saves  time  and  future  trouble,  if  it  does  not  happen  to  be  rubbed 
out  in  a  corner  here  and  there. 

Conclusion. — It  was  voted  that  the  association  should  go  on 
rrcord  as  recommending  that  a  competent  practical  painter  be 
pi'iced  in  charge  of  all  cleaning  of  equipment  of  all  kinds  at 
ttrminal  points. 

CONCRETE     CAR    FLOORS    ^' 

A  paper  was  presented  by  Leo  H.  Nemzek.  chief  chemist  for 
J'  hn  Lucas  &  Company,  Philadelphia.  Pa.,  on  the  treatment  and 
fi  lish  of  passenger  car  concrete   floors.     An   abstract   follows : 

Concrete  is  treated  both  to  preserve  it  and  to  improve  its  ap- 
P  arance.  The  proper  method  of  treating  is  oftentimes  neg- 
k;ted  in  order  to  obtain  the  decoration  at  the  lowest  possible 
c  St.  Finished  concrete  will  contain  a  certain  amount  of  quick- 
h  ne  which  has  a  saponifying  action  on  fatty  oils.  It  is  very 
Parous  and  the  expansion  and  contraction  resulting  from  fre- 
Q'  ent  absorption  of  water  has  a  weakening  effect.  The  greater 
tie  proportion  of  cement  the  less  will  be  the  absorption  qual- 


ities and  the  older  the  concrete  the  less  capillarity  it  will  have.  ' 
This  should  be  borne  in  mind  when  applying  the  filler  coat  to  \ 
the  concrete.  ^■■'. 

Waterproofing  compounds   mixed   in   with  the   concrete   tend  v- 
to  weaken  it  and  the  same  may  be  said  concerning  the  materials  '; 
added   for   decoration.     The   colors   that   have  proved   the   most  >'• 
successful  are  natural  earth  pigments,  which  are  practically  inert  .   • 
and  therefore  have  no  harmful  effects.    Water  soluble  dyes  have    x; 
been   used  to   give  brilliancy   with  no  harmful   effects,   but   the   .">■- 
former  are  to  be  preferred,  as  they  are  fast  color,  while  the  stains  "  ;■ 
invariably   fade.     It   is   advisable  when   contemplating   finishmg  -. 
concrete  in  a  color,  to  write  to  the  suppliers  of  the  cement  to     -. 
learn  of  the  coloring  materials  which  can  be  safely  used.        ^r  -   -'j 

The  absorption  of  grease  and  oil  not  only  tends  to  disfigure 
a  floor,  but  has  a  disintegrating  action.     Many  types  and  grades  ;  - 
of  mineral  oil  when  allowed  to  penetrate  into  concrete  that  was    ^  . 
not  thoroughly  dry   were   found   to  possess  a   disintegratin<;   m-      ; 
fluence,  but  on  old  surfaces  there  is  no  noticeable  indication  of 
this.    Linseed  oil  in  a  concrete  mixture  does  not  make  it  water- 
proof or  make  it  impervious  to  the  absorption  of  oils.  • 

The  natural  grinding  action  or  wear  on  the  surface  of  a  con-  -.  .. 
Crete  floor  will  cause  a  dust  which  readily  adheres  to  the  sur-     ;- 
face  of  untreated  floors,  in  a  manner  which  makes  it  impossible      '[ 
to  remove  it.     By  painting,  the  floor  is  made  sanitary,  because  it 
may  be  kept  clean  and  free  from  all  traces  of  dust  and  dirt, 
and  oils  and  grease  may  be  kept  from  penetrating  into  the  con-  '. ' 
Crete.     It  is  possible  to  obtain  the   same  color  and  decoration    .;  ■ 
on  concrete  floors  that  is  to  be  had  by  the  painting  of  wood.  :  - 

A  treatment  of  the  concrete  surface  which  has  for  its  object  .   • 
the  elimination  of  whatever  free  alkali  is  present  on  and  near  -'■"■> 
the  surface  will  in  practically  every  instance  prove  injurious  to   ..; 
the   concrete.      The   general    results    of   experiments    along   this     '. 
line  indicate  that  it  is  not  advisable  to  attempt  the  elimination    ■:. 
or    change    of    the    alkali    to    some    other    form,    by    chemical 
reagents. 

The  most  satisfactory  results  have  been  obtained  by  the  use     ' 
of  a  thin  varnish-like   mixture  which   is  especially  adapted  for   ;- , 
work  of  this  character.     This  filler  is  practically  a  wash  which 
penetrates  into  the  concrete  and  destroys  whatever  action  alkali  ^ 
would  have  on  an  oil  paint  coat.      In  the  process  of  neutral-      ; 
izing   any   free   alkali   with   which   this   filler   comes   into   direct 
contact  products  are  formed,  which  assist  in  making  a  thorough   : 
bond    within    the    concrete,    without    weakening    the    structure.    ;; 
Capillarity  is  destroyed  by  the  oxidized  film,  which  results  upon    . 
drying.     The  paint  coat  which  follows  the  filler  can  then  be  se- 
lected to  obtain  the   desired  decoration  and  will   assist   in  cor-     "-■'■ 
recting  for  all  the  forces  that  exert  deteriorating  influences  on 
naked  concrete. 

In  applying  the  paint  two  factors  must  be  given  careful  attcn-       ; 
tion.     While  the  pigment  is  a  requisite  of  considerable  import-   :.■■, 
ance.   the   vehicle   will   in   almost   every   instance   determine   the 
wearing   properties.     Floors   are   subject   to   hard   usage.      It   is     v 
necessary,  therefore,  to  use  a  material  which  will  oxidize  to  a      ' 
hard  dry  film  and  at  the  same  time  retain  sufficient  elasticity  to 
withstand   the   strains   to   which   it  is   subjected.     The   material  J- 
best  adapted  for  this  kind  of  work    will  not  alone    give  satis-  v  . 
factory  results.    It  must  be  applied  in  a  manner  which  will  insure    .  ; 
a  thorough  bond  in  the  concrete  itself.  ■■•;,.■:■:.    .>...'.  J     ' 

Ordinary    floor    paints    which    prove    satisfactory    when    used   ^'\ 
over  wooden  surfaces  give  equally  as  good   results  when   used 
over  a  properly  applied  filler.     The  wear  closely  resembles  that   -' 
found  on  a  wooden  floor.     The  paint  coat  invariably  possesses   .- 
somewhat  better  bonds  within  the  concrete  and  the  service  in   ; 
many  cases   is   superior  to   that  obtained   from   the   same  paint   '■' 
appli<?<l  on  wood.       :.;^'/  >     ■;     '■"'/■  ,'■  ■'■■■■'^   ■■:-.■''  -' . 

Before  applying  the  filler,  all  dust  and  loosely  adhering  par-      / 
tides   of   concrete   should   be  brushed   awa\'.     If  the  surface   is 
very    hard    and    smooth    it    may    be    necessary    to    go    over    it   \-. 
thoroughly  with  a  stiff  wire  brush,  as  otherwise  the  penetration 
will  not  be  sufficient  to  allow  the  paint  coat  to  form  its  hold    -v 
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within  the  concrete,  with  tht  resuU  that  flaking  will  soon  foHow. 
At  no  time  is  it  advisable  to  use  water  in  cleansing  the  floor 
in  preparation  for  painting;  because  ot  the  tendency  that  con- 
crete has  for  holding  moisture,  it  requires  a  long  time  to 
thoroughly  dry  out.  Peeling  is  likely  to  result  if  the  floor  is  not 
dry  at  the  time  it  is  treated.  Whereser  possible,  the  floor  should 
be  allowed  to  stand  for  three  to  live  weeks  so  as  to  give  the 
concrete  ample  time  to  dry  out. 

When  painting  floors  which  have  any  grease  or  oil  adhering 
to  them,  wash  them  with  benzine  before  applying  the  filler, 
otherwise  it  cannot  perform  its  proper  functions.  If  any  neglect 
occurs  in  this  respect  the  paint  coat  which  follows  will,  because 
of  the  lack  of  penetration,  soon  break  away  in  the  form  of 
"scaling."  Frequently,  concrete  floors  are  encountered  which  do 
not  dry  out  evenly,  or  which  show  a  variation  in  hardening,  due 
to  uneveness  in  the  size  of  the  particles  of  sand  and  stone.  If 
a  paint  coat  is  applied  without  first  treating  the  surface  with 
a  filler,  the  finish  will  lack  uniformity  and  show  gloss  spots. 
The  use  of  a  filler  makes  an  even  appearance  certain 


case  a  too  heavy  application  of  the  filler  has  been  made,  it  shoi  Id 
be  cut  with  turpentine  before  applying  the  paint. 

It  is  not  necessary  to  again  apply  a  filler  when  repainting 
floors.  One  coat  of  paint  applied  so  that  it  can  be  brushed  <  ut 
well  will  give  the  best  results.  In  preparing  the  surface  for  ic- 
painting  no  strong  alkali  should  be  used  for  cleaning,  as  it  will 
not  only  act  upon  the  paint,  but  if  not  thoroughly  removed  \,ill 
also  effect  the  following  coat.  It  is  advisable  to  go  over  ',  le 
surface  with  warm  water  and  soap,  and  allow  suflftcient  time 
to  elapse  for  drying.  >.  .'-.-^  ",;';•..••';.  ^:;>-^    a' 

The  accompanying  illustrations  show  the  concrete  floors  unircr 
varying  conditions.  In  each  case  the  actual  size  is  shown,  l-ig. 
1  .allows  a  perfect  condition  of  ordinary  floor  paint  applied  over 
a  proper  filler.  The  paint  film  is  in  perfect  condition.  Fig  2 
shows  an  ordinary  floor  paint  over  an  untreated  surface.  The 
disintegration  shown  was  also  found  in  the  case  of  cement 
iloor  paints  applied  over  the  same  surface.     ••>.:'. 

Fig.  3  shows  an  ordinary  floor  paint  applied  over  an  im- 
properly applied  filler.    The  excessive  scaling  is  clearly  indicated. 
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Fig.  4.  Fig. 

\'.   i     :      .  Comparison   of  Concrete   Fioor   Surfaces   Which    Have 

While  it  is  true  in  other  branches  of  painting  that  the  ap- 
plication of  several  thin  coats  is  preferable  to  thick  coats,  this 
method  of  application  is  even  more  necessary  for  the  painting 
of  concrete  floors.  While  good  results  can  be  obtained  from 
the  application  of  one  coat  over  a  liller,  the  best  service  value 
is  given  where  two  coats  are  used,  the  first  especially  being 
applied  thin.  ^v 

.  -  In  applying  a  filler  care  must  be  exercised  so  as  not  to  obtain 
a  varnish-like  surface,  which  may  result  from  a  too  heavy  ai)- 
plication,  or  in  many  cases  can  be  tracted  to  the  character  of  the 
concrete.  When  properly  applied  the  filler  penetrates  into  the 
concrete  and  when  dry  the  only  thing  that  would  indicate  its 
application  is  a  slight  staining  effect.  Xo  gloss  should  be  per- 
ceptible. If  the  surface  left  after  thp  application  of  the  filler 
shows  a  glossy  appearance  the  results  obtained  by  applying  a 
paint  coat  over  it  will  in  most  cases  prove  unsatisfactory.     In 


5.  Fig.  6. 

Been   Treated    by   Proper  and    Improper  IVIethods. 

The  same  paint  was  used  on  the  samples  shown  in  Figs.  1  and 
2.  The  same  condition  was  noted  in  the  case  of  cement  flo^r 
paints  applied  over  an  improperly  filled  surface. 

Fig.  4  illustrates  a  brittle  character  of  the  paint  coat.  The 
vehicle  portion  of  this  paint  was  constructed  so  as  to  be  on'y 
slightly  subject  to  the  action  of  the  alkali  present  in  the  con- 
crete. Fig.  5  shows  the  appearance  of  a  paint  coat  after  sx 
months'  wear  over  an  untreated  surface.  This  is  also  typical  "f 
the  results  obtained  with  cement  floor  paints  under  similar  co  - 
ditions.  Fig.  6  illustrates  the  disintegration  caused  by  the  acti<  n 
of  the  alkali  in  the  concrete  on  the  vehicle  portion  of  the  pai  t 
coat. 

REMOVING  PAINT  FROM  LOCOMOTIVE   JACKETS 

W.  H.  Pratt  (Erie,  Huntington.  Ind.). — When  necessary  ' 
remove  old  paint  from  locomotive  jackets  we  lay  them  out  fl  t 
and  cover  them  with  a  solution  of  caustic  soda  and  lime  ar  i 
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hari!  wood  ashes  wlun  we  have  any.  This  is  allowed  to  stand 
ovt;  night  and  when  the  paint  is  loosened,  it  is  scraped  oflf  and 
the  ackets  are  thoroughly  washed  with  plenty  of  water.  They 
are  "hen  washed  with  a  solution  of  acetic  acid  and  water,  and 
whtn  thoroughly  dry  the  underside  is  covered  with  a  good  min- 
eral paint  and  the  outside  with  a  primer.  This  method  has  given 
goo  i  satisfaction  and  may  be  done  by  a  handyman. 

J.  \V.  Houser  (C.  V.,  Chambersburg,  Pa.).— A  good  plan  is  to 
put  the  locomotive  jacket  into  a  lye  vat.  We  have  a  man  in 
our  machine  shop  who  does  the  lye  work  on  dififerent  parts  of 
the  engines,  and  he  removes  the  paint  from  the  engine  jackets 
that  are  in  bad  condition.  At  times  it  is  not  necessary  to  lye 
off  the  jacket  as  a  whole,  and  in  those  cases  we  scrape  whatever 
parts  are  necessary. 

J.  F.  Langerslik  (C.  C.  C.  &  St.  L.,  Columbus,  Ohio).— We 
find  that  method  the  most  economical. 

Conclusiou.—lt  was  voted  to  be  the  sense  of  the  association 
that  the  best  and  most  economical  method  of  removing  old  paint 
from  locomotive  jackets  is  to  immerse  them  in  a  Ive  vat.-  '  =     -  - 

CARE     OF     STEEL     PASSENGER     CAR     ROOFS 

T.  Spirk  (C.  R.  J.  &  P.,  Davenport,  Iowa). — When  paint- 
ing steel  roofs  be  sure  that  they  are  free  from  rust  and  well 
prepared  for  the  priming  coat.  That  coat  must  be  of  solid 
pigment  and  pure  oil.  well  brushed  on,  so  that  an  elastic 
crust  will  be  formed  which  will  adhere  to  the  steel  and  become 
a  good  foundation  for  the  following  coats.  The  surface  must 
be  covered  with  a  solid  body  of  paint,  so  dampness  and  cinders 
will  not  get  to  the  steel.  You  will  hardly  fmd  anything  better 
than  red  lead,  for  a  foundation  coat,  at  least. 

i:.  L.  Younger  (M.  P..  Little  Rock.  Ark.).— The  steel  roof 
should  be  sand  blasted  or  pickled  before  painting,  to  remove 
all  the  scale  and  rust.  .\  passenger  car  roof  receives  harder 
treatment  than  any  part  of  the  car  with  the  exception  ot  the 
floor,  on  accoi:nt  of  the  loconiotixc  cinders,  of  workmen  scarring 
the  i)aint  whUe  making  repairs  :;nd  on  dining  cars,  while  ice  is 
being  put  in  ihc  refrigerator.  On  account  of  these  injuries  the 
roofs  should  be  painted  everj'  six  months. 

W.  O.  Qucsf  (P.  &  L.  E..  McKecs  Rocks.  Pa.).— The  prin- 
cipal trouble  in  keeping  paint  on  a  steel  roof  is  caused  by  the 
sun  If  you  paint  over  any  dross  or  scale  the  paint  becomes 
firy  and  absorbent,  and  the  water  will  get  in  and  rust  the  roof. 
The  scale  should  be  removed  by  sand  blasting  if  possible. 

J.  A.  Pitard  (M.  &  O..  Whistler.  Ala.V— A  good  way  to 
reirove  the  scale  is  by  pickling  the  plate  in  dilute  muriatic  acid 
in  a  vat.  The  trouble  with  s'.cel  roofs  is  not  so  much  from 
scale  as  it  is  from  the  action  of  cinders  wearing  away  the  paint 
while  the  car  is  in  service.  On  our  canvas  and  tin  roofs  w^e 
paint  the  ends  of  the  cars  with  a  thick  paint  containing  medium 
coarse  sand  to  offset  the  effect  of  the  cinders  and  it  gives  good 
resnhs.     •^'..  ■^■/•'  ■■■;•■'' I'- ^.";^- -'V':/.  ^■ 

EXTERIOR     PASSENGER     CAR     PAINTING 

r.  M.  Pribble  (L.  &  A.,  Stamp.s.  Ark.).— The  A.  B  C.  system  is 
used  in  our  shops,  and  if  the  carpenters  will  use  surfacer  A.  or 
tht  liquid  primer  that  is  in  use.  instead  of  glue,  to  stick  the 
sn  . (thing  together,  much  better  results  will  be  o1)tained.  as  the 
w  rds  will  e.xpand  and  contract  freer,  and  not  injure  the  painted 
su-face.  After  the  wood  has  been  thoroughly  cleaned  of  dust 
311  "  the  fibre  removed  from  about  the  screw  holes,  the  primer 
sli'  nld  be  applied  evenly,  and  brushed  in  well ;  the  laps  should 
ut  smoothed  out  to  prevent  blistering.  The  primer  should  be 
"'  rniform  consistency  and  penetration,  .\fter  it  has  stood  72 
""  irs.  the  surfacer  /?  should  be  applied,  being  thoroughly 
"r  shed  in.  The  puttying  should  be  done  the  next  day  and  4 
cor  ts  of  surfacer  C  applied,  sufficient  time  being  allowed  for  each 
C"  t  to  dry.  The  final  guide  coat  or  stain  is  then  applied,  the 
latter  consisting  of  dry  yellow  ochre  with  sufficient  C  surfacer 
^''■'  a  binder,  and  a  small  amount  of  light  chrome  yellow  for 


color  thinned  to  the  proper  consistency  with  turpentine.  On 
our  road  the  water  and  stone  method  is  used  for  rubbing  down. 
After  the  car  is  rubbed  and  dry,  the  surface  is  gone  over  with 
No.  1J4  garnet  paper  and  the  defects  faced  up  with  putty;  two 
coats  of  the  body  color  are  applied,  the  ornamenting  done  and 
three  coats  of  varnish  applied,  three  days  being  allowed  between 
each  coat  for  drying.  The  sash  is  treated  in  the  same  manner 
and  at  the  same  time  as  the  rest  of  the  car.     'j  .'■ 'y-^i--. ■:'''': ■^■^■.^  .^^ 

On  cut-in  work  the  cleaners  thoroughly  clean  the  inside  of  the 
car,  removing  seat  cushions,  etc.,  and  the  dust  and  dirt  are 
removed  from  both  the  inside  and  outside  by  cotnpressed  air. 
The  exterior  is  then  carefully  washed  down  with  linseed  oil 
soap.  The  surface  is  rubbed  with  No.  Ij^  garnet  paper  which 
scratches  it  sufficiently  to  give  a  good  "toe-hold"  for  the  new- 
coats  ot  color  and  varnish.  The  sandpapering  precedes  the 
scraping  out  and  puttying  because  it  brings  into  greater  promin- 
ence many  defects  which  would  otherwise  escape  the  eye  of  the 
average  workman.  The  surface  is  then  gone  over  with  a  scraper 
and  all  fissures,  fractures,  etc.,  carefully  cleaned  out  to  a  solid 
foundation  and  touched  up  with  surfacer  /?.  These  are  faced  up 
the  next  day  with  hard-drying  putty.  Should  any  patching  by 
carpenters  be  necessary,  it  is  done  immediately  after  shopping 
and  brought  to  a  surface  with  the  balance  of  the  car. 

When  a  scar  is  hardly  large  or  deep  enough  to  require  a  patch, 
but  too  large  for  putty,  plaster  of  paris  mixed  with  glue  water 
may  be  used,  and  the  hole  or  scar  should  not  be  filled  quite  to 
a  surface.  This  will  dry  absolutely  hard  in  a  short  time,  and  the 
glue  water  imparts  sufficient  elasticity  to  insure  its  holding. 
When  it  is  dry  a  little  facing  up  with  hard-drying  putty  gives 
a  smooth  finish  which  is  entirely  imperceptible.  \- -i' ;:■'..;: 

1  he  gold  on  letters  and  stripes  is  next  gore  over  with  steel 
wool  in  the  hands  of  a  careful  workman  and  cleaned  up  and 
brightened  to  a  surprising  extent.  .\n  hour's  expenditure  of 
energy  will  pay  big  dividends  in  the  appearance  of  gold  on  your 
cut-in  job.  The  puttied  holes  are  next  sandpapered  smooth  and 
spotted  out  with  color  and  the  car  is  cut-in  with  the  body  color, 
the  broken  gold  is  touched  up.  and  two  or  three  coats  of  finishing 
varnish  are  applied,  according  to  the  requirements  rf  the  old 
surface. 

Where  systematic  car-shopping  is  in  vogue,  and  the  car  is 
returned  to  the  shop  for  rehnishing  in  a  reasonable  length  of 
time,  the  touch-up  method  can  often  be  employed  instead  of 
cutting-in.  and  a  good  appearing  job  be  turned  out.  It  is  a  well- 
known  fact  that  the  greater  the  depth  of  pigment  and  varnish 
over  the  old  surface,  the  deeper  will  be  the  ugly  checks  and  fis- 
sures when  they  make  their  inevitable  appearance,  hence  the  ad- 
visability of  "touching-up"  if  the  old  surface  is  in  condition  to 
warrant  it  and  broken  spots  requiring  putty  and  matched  color 
are  not  too  numerous.  Systematic  terminal  cleaning  greatly  in- 
creases the  possibilities  in  this  class  of  work  and.  indeed,  to 
every  phase  of  coach  finishing,  and  pays  big  dividends  in  added 
life  to  the  varnished  car.  ..  :-  :..:;.:=.,•"  ;    '■:..'.■;  ;■:  K' . 

This  paper  deals  with  ideal  conditions,  when  there  is  plenty 
of  time  to  do  the  wnrk.  I  give  my  primer  all  the  a<lvantage 
it!  drying  I  possibly  can.  l>ecause  1  believe  the  priming  co^t  i& 
the  painter's  greatest  tnniidc.  \\  e  find  that  it  usually  takes  'rom 
20  to  25  days  on  a  new  job  or  a  l)urnt-off  job  tv  get  a  good  j>iece 
of  work.  '■■■•'  ■''''■■ 

K.  .\.  Wittes  (Ternfinal  Ry.  Assoc.  St.  Louis,  Mo. ).— We 
painted  passenger  cars  with  white  lead  and  linseed  oil  up  to 
about  two  years  ago,  but  now  we  use  a  process  by  which  a  car 
can  be  finished  in  about  10  days.  The  priming  is  done  "n  the 
first  day;  puttying  and  kniving  on  the  second;  sand  papering 
and  the  first  coat  of  surfacer  on  the  third:  two  c<iats  of 
surfacer  and  sand  papering  on  the  fourth :  sand  papering  and 
two  coats  of  body  color  on  the  fifth;  lettering  and  first  coat  of 
varnish  on  the  sixth,  and  on  the  next  three  days  one  coat  of 
straight  finishing  varnish  is  applied  each  day.  We  do  oo  rubbing 
or  striping  on  the  cars.  •.  {•'..•;^"  .     : "' 
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vvithiii  till;  :■  .iKT<."ti.  uitli  tlu  n-^ult  that  lUikiriji  will  ^<"'\\  f. .llnw. 
At  iM  time  i»  it  ;i'lvi-;ilili'  i..  u-i  uatrr  in  i-l<.;iii»iiiy  tlu'  iImcit 
in  i>rvn;ir;iti<>ii  ixv  i>.iiin:ii'^ :  lnoaii-r  "i  the  umUiir)  that  ^"11- 
crctr  lui^  f'T  h">l(lini<  niMistiUv-.  it  miniiX'^  a  !"I1l;  tinir  t" 
thi.ri.iiyhly  dry  <>iit.  IV<.-!in,e  is  !iktl\  i^'  n-iilt  ii'  tlu  il>..'r  i-  ii' 
<Ir>  at  tile-  time  it  i>  tr<att<I.  Wluri  \(.r  iH.^^ihK'.  the  tl.M.r  >h.iiil 
In-  all'.wt'd  t"  -taiKl  I'-ir  thm  i^  '';\i'  uvck*  -.  a~  t"  L:i\c  the 
C'^iiereie  amjile  time  t<>   (tr\    <iiit. 

>^\\  Ik  II  paiiitiji^  il'idri.  uliieh  Iia\e  aii>  '^rea^e  "V  I'tl  adhering 
t"  them.  \va-ili  tliem  wiih  heii/iiie  liel'-Te  ai>|i|\iiiu  the  ililer. 
other  vi-c  it  eaiiii-.t  i)eri"' 'rin  it>  pn>]ier  fmietii  ■n-.  If  aii>  neizleet 
ueciir,s  in  this  resucet  the  jiaint  ei>at  ultieli  i">>]l"\\>  win.  Leeaii-e 
oi  tlu?  lack  of.  penctrati'in.  >.miii  hreaU  away  in  the  i'.m 
'Sealing."'  I'"re<fiieiitl\.  A-iinerete  ll.iO--  are  eiiii  .unit  ri 
n"t  dry  mir  evenl\ 


rni  ■•! 
winch  <\- 
■  •I"  whiMi  -li'iw  a  Nariatii'it  in  har'!i  nnisj.  ihu 
t"  i;ineveiie>^  in  the' -i-'e  "i'  llie  jLirtiele-  •.!'  -:in'l  ati'l  -l.iiu.  1  i' 
a  paint  >.'.oal  fs  apph/'l  wiihi'Ul  :ir»t  ireaiiny  iIh'  -t;i-i'a<\-  with 
a    fdler.   the    finish    will'laeU    tviiil'i'r;iiit>    ami    ^hnw    ul>'--    -i^'t-. 
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ease  a  to,,  heavy  application  of  the  liller  has  heen  made,  it  sin.  ,1 
iie  I  Mt   with   tnrpeiitiiie  hefore  applyinii   the  paint. 

It    is    not    neeessary    to    asjain    apiil\    a    liller    when    repaint  ^ 

li.'ors.     ( )ne  Coat  of  paint  ajiphed  so  that  it  can  he  hrushcd  ; 
well  will  yixe  tlu'  l>e<t   resniis.     In  jtreparitig  tlie  surface  fur 

jiainiinL;  no  -irony  alkali   shonlil  he  iiseil  for  cleanini;.  as  it  •'! 

not  i,ti1y  act   ujioii  the  paint,  hut   if  not  thorouKlilv    remo\e<l  1' 

;ils.i    elYeet    the    followinj^^   coat.       It    i>    ad\isalile    to    go    over  e 

stirt'aci'    with    warm    water   and   .soa]'.   and   allow    sutticient  ti  te 
lo   elajisi-    f..|    dr\inii.                     ■  .           _                     •                    '  '  - 

The  ;ue>impan\  itiK  illustration^  shov\    tin-  C'lierete  floors  uii  r 

\ar\ini:  conditions.      In  each  casi.'  tlu-  actual  si/e  is  shown,     i  ..; 

1    -liow  >  .1   po'lect  condition  of  oidinarv    il.or  paint  api>lied  ('  r 

a    pr.iper    illler,       I  he   jiaim    idm    is   in   perfect   con<lition.      l'"it;  2 

-liows   an   orilinarv    ll,.or   paint   o\  er   an    imtreated   sitrface.      A  , 

disintei.;rat !•  ■II    -hown    was    .iisc,    tonnd    in    the    casi'    of    cem,  r 

.loor  paints  applied  (^xer  the  s.ime  surf.ice.                                     •  . 

hi^:.    3    shows    an    onlinary    lloor    i)aint    applied    over    aiV   i  ■ 

1  ropi-rly  applied  liller.      riii-  e.\cessi\A.'  scaling;  is  clearly  imlicaii  d. 
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Fig.    4. 


Fig.    5. 


,    Fig.   6. 
ImproDer    Methods. 


Comparison    of   Concrete    Floor    Surfaces    Which    H.ive    Been    Treated    by    Proper   and 

While    If  i.s    true    in    oilu-r    hranclus    of    |iamting    that    the    .ip-        I  lie   sanie   paint    w.is  usiil  ,in   mi    s.i,,,,,,i.,  .mh.«ii   m   n^s.    i   . 
p!icati->n   of  several    thin   c<iats   is   jireferahle   to   thick   coats,   this       _'.       The   s.nne   conditii)n    was   noted    iti   the   case   of  cetncnt    A 

method   of  application   is   i.\en    iiion.-   necissar>    for   the   paintiir..;       '    ' i:    ■  .        ..    . 

<«t  co'h  reti-  flo, ,r~  While  i;ood  results  cm  he  olii.iimd  from 
the  application  ,.f  ,,ne  co.n  ,,\ir  a  idler,  the  lust  -er\  ict  \ahu- 
is  yiven  where  tw..  coats  are  used,  the  ilrsi  especially  heinjL; 
applied  thin  .: 

In  .'ippIsiiTii  a  uller  care  must  I'l-  e\vrcis»d  s.,  a-  n,,(  \,,  nhtain 
a  \arnislidike  .surface,  which  ma\  result  from  a  t,'o  lKa\\  ai'- 
ph^«ti•  ■:'.  r  in  many  cases  can  he  tracted  to  the  charactir  of  the 
concrete.  When  properly  ajiplied  the  idler  penetrates  into  tile 
Concrete  and  when  dr\  the  onl\  thiny  that  w^nld  indicate  its 
application  i>  a  sliyju  stainin«  ettect.  N'o  yloss  ^hotiM  he  per- 
ceptible. If  the  surface  left  after  the  ;ipi>liiation  ,.f  the  idler 
shnws    ,1    kI  ■'  '"         1-  <    ' 


o    r 


paint    w.is  iisiij  ,in   the  sam])les  shown   in   I'igs.   1   a' 

me   conditio )ii    was   noted    in   the   case 
painis  applied  over  an  improperly  tilled  surface. 

hi;;.   4   illustrates   a   hriltle   character  of  the   paint   coat.     '1 ' 
vehicle   portion   of   this    paint    was   constructed    so  as   to   he  oi;  ■ 
slii;hil>    suliject    to   the   action   of   the   alkali    present    in    the  Co   - 
Crete       lii;.    .=>    shows    the   appearance    of   a    paint    coat    after    - 
months"  wear  over  an  untreateil  surface.     This  is  also  typical 
the   results  ohtained  with  cenunt   door  paints  under  similar  co 
dition.s.     I'ifi.  (t  illustrates  the  <lisinte!.iration  caused  hy  the  acti 
of  the  alkali  in   the  concrete  on   tiie   vehicle  |«prtion  of  the  Jm 
ci  lat. 

RK.MOVINC  PAINT  IR(J.\I   LOCO.VIOTIX  H   JACKHTS 

^^      "     I'ratt    (  ICrie.    Huntington.    Ind.).— When    necessary 


cepttble.      It    the    suriace   Kit    atter   the   .application    ,.i    the    idler  W.    II.    I'ratt    (  Krie.    Huntington.    In.l.l.-When    necessarv 

shows   .1  slossy   api.ciraiue   the   result-   ol.taiiud   h>    .applying   a       rem..Ne  old  paint  from  locoiiioiive  jackets  Wf  lay  them  out' t 

paint    roar    over   it    will    in    most    cises    prove   misalisfaciory.      In       and    ever   them    with    a    s,,I,ui,,„    ,,|    caustic    so.ja    and    lime   a 
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liar'  wood  aslus  ulivii  \vi-  !i;i\<.'  ;in\.  llns  is  allowed  to  stand 
.m  niirlil  and  wIkmi  tin-  [)aint  is  loosened,  it  is  scraped  off  and 
(lie  ;tkets  are  thoroughly  wa>h'.(l  with  plenty  of  water.  They 
;,rt  len  waslied  with  a  solution  of  acetic  acid  and  water,  and 
ttln  .  tliorou;.iiily  dry  the  nn<ierside  is  covered  with  a  good  niin- 
tHL     aint  and  the  outside  with  a  primer.     This  method  has  given 


P'"' 


satisfaction  and  ina\-  be  ilone  1)\   a  handyman. 


I  W  .  Iloiiser  (C.  \'..  ehauihershuri'.  I'a.  >. —  .\  K""^>d  plan  is  to 
piii  lie  locomotive  jacket  into  a  lye  vat.  \\  e  have  a  man  in 
oil!  .machine  shoj)  who  di>t.s  tin-  lyi-  work  on  different  parts  of 
tin  nuiiies,  and  he  removis  the  paint  from  the  engine  jackets 
ili.ii  are  in  had  condition.  At  times  it  is  not  necessary  to  lye 
iitT  iJH'  jacket  as  a  whole,  and  in  those  cases  we  scra|)e  whatever 
par'^  are  nectssary. 

J  !•■.  Lani-erslik  t  C.  C.  C.  &  .St.  I...  Columhns.  ()hi..i.— Wc 
liti'i  tluit  method  the  most  iconomicai. 

(  .'iiihisi'Hi.  ~\t  was  \c>ted  to  he  tlie  sense  <>f  the  a>sociatioii 
ilr  i  tile  liest  and  most  economical  mithod  ni  removiti.u  old  paint 
ir'iiilucoinutive  jackets  is  to  immerse  them  in  a  lye  vat. 

C.\RK     OF     STEEI.     P.ASSF.NCIER     C.VK      KOOFS 

I .  Si)irk  ((.'.  K,  1.  X  I'..  l)a\eu|)iirt.  Iowa ). -When  iiaint- 
in;;  -teel  roofs  he  sure  tiiat  the\  are  free  from  rust  and  well 
prcpareil  for  the  primiii!.;  coat.  Ihat  coat  must  hi'  of  sdlid 
|iii;ment  and  pure  oil.  \\\\\  liruslud  >in.  so  that  an  il.jstic 
cru-t  will  he  formed  which  will  adlure  to  the  >tiel  anrl  Incomi 
a  uiMid  foundation  for  the  followiuL;  coats.  I'he  surfaci-  must 
111  covered  with  a  solid  ho<iy  i«f  )iaint.  >o  dampm^-^  and  cinders 
will  ill' >t  i;it  to  the  stiel.  \i<\\  will  hardl\  liml  an\ihin!^  better 
fli'aif  rill   lead,   for  a   foundation  coat,  at   least. 

.1-.  I.,  ^..uni:er  i  .\l.  I'..  Little  l<..ck.  .\rk.).-ilie  Meel  y<«<\ 
•Ii'mM  lie  sand  Mastol  <'V  pick'ed  before  ]iainiin.!L;.  t"  riiiii.ve 
all  tlu'  siatf  a;id  rr-t.  \  ))a.---eniier  car  roi.f  receives  harder 
triatnitiit  t!;  u  :nn  |  art  oi'  the  car  with  the  exception  ot  the 
tl'">r.  1  iM  acciiiui  111  tiu  !■  >C"Mi. -li^  t  cniders.  ><i  workiniu  -carrinii 
ill'  p:iim  wlrli  ivakini.:  rep;iirs  i,m\  on  dining;  car-,  wliilr  ice  is 
NfiriG  f.ii!  in  th-  refricrerritiT.  f'n  accoum  of  tlu-e  inunie-  tlu- 
T'/  ;'>  --hotild  In-  |>aiiite(l  exiry  -i\  m  .nth- 
_  W.  '  ).  (Jue-f  *  r.  \  I..  !■:..  .\lcKei-  K-ck-.  I'a.).  Tile  prin 
cin:d  trouIiU  in  keepinvj  paint  "U  a  -teel  y>i<'\'  i>  cau-ed  b\  tlie 
siiiv  !f  \,,\\  piint  o\iT  ;iny  die--  ■  >r  -cale  tlu'  paiui  beC' >mi- 
'lry;;ind  ab-orbent.  and  thi-  water  will  ;.;et  in  and  ni-t  tlie  ro^f. 
I  lie  scale  -hi>uld  Ik  remi'\ei|  li\  -,inil  bij'-tini.;  if  pii>sil>le.  .  .  ,  ■' 
■  lr.\.  I'itard  (.\i.  \  <  )..  W  bi-tler.  Al.i.i.  \  •_•.". d  way  to 
r-rirove  tlie  scale  i-  b>  picklum  the  pliie  in  dihite  n;nrialic  aci<l 
iti  a  \ai.  Ihi-  ir"ible  witli  suel  rcpi.f-  i-  not  -•  nuicli  fnnn 
>c:de  a-  it  i-  from  the  acti'  ii  ■>(  cindti-  wiarinu;  away  the  iiairft 
w!i!v  the  car  i-  in  -ersice.  <  in  .i;ir  e:nna-  .and  tin  r'^'fs  we 
I'.Tnt  the  end-  of  the  car-  witii  a  thick  iiaint  cuntaimnu  medium 
<"■''•' rse  san<l  to  iifT>et  the  etVec;  '<\  the  cinder-  .and  it  i.:i\'eS' .noixl' 
re--'llts. 

H.\TI':KI()R      I'.VSSFNC.FR     C.\R     I'AIMINd 

:'.  M     I'ribble  (  I..  i\:  A..  Slani]!-.  Ark.).— The   A.  U   i  .  -y-tem  i> 

"-  1  in  oiu'  -hop-,  ami  if  liie  carpiiiters  will  use  -uff.ner  ./.  or 

t'  lieuiil    primer    that    is    in    u-e.    in-ti:id    c.f    !,due.    !'■    -tick    ilu 

-■'  ilhini;    toL;elller.    nmcli    better    re-nlt-    will    be   ibi.-mied.    a-    the 

1'  'd-  will  t  \]iand  and  contract   freir.  and  net  injure  tlu   paimed 

S  iave.      After   the    w>">d    has   been    thor.ni^hly    cleaned    ■<{   dust 

•i'  '.  the    fibre    rem.i\ed    fri 'in   abiiiM    the    -i'r<  \\    1).  .le-.   ilu'   primer. 

.-!  idd   be  .applied   e\eiil\.   ;;nd   bm-hed    in    Well:   till    l.i]'-    -h'luld 

.}>'  -moii;in(|    lint    \i>   iire\uit    bli-ierini:.       I  he    priiiu  r    -h.iiibl    lie 

V'     luifiinn    i  "U-i-t-,  nc\     .ircl    jim  ir.iti.  n        Af'ir    il    ba-    -I I    72 

'i-  u's.     the     -tirf.icer     />      -hould    be    ;ipi:liid.    beiiiu    ihorotiylily 

''  -luci    in.       I  be   pntiyiie,;    -b'aild    bi    ditiu-   the   next    da\    ami  4 

'■■  :-  111  -nri.uer  (    airpluil.  -ulliciitit  tiiiu    beiii;^  .ill  ■■\id   i..r  i,acli 

:^'  '   to  (ir\.      I  he   final   utiide  coat   or  -lain  i-  iluii   apii'ied.   tlu- 

''•  er  consisting  of  dry   yellow    ochre   with   -iilliciein   i.     -urfacer 

;■•  a    hinder.    ;ind    a    <mall    am.>imt    <<\    livht    chr.inu-    vellnw    tor 


Color  thii'med  to  the  pr^pir  CMU-i-ttncy  with  tnrpi-ntiri-  *  ^i 
oiir  road  the  water  and  -tone  metiiod  is  u-ed  lor  ruhliiiig  ijowii. 
-After  the  car  is  rubbed  and  <lr\.  the  surface  is  gone  ovt-r  with 
Xo.  Ijj  iiaritet  jiajier  ami  tlu-  defects  faced  np  with  I'Utty .  tW'i 
coats  of  the  ho<ly  coL.r  are  ;iitiilie<l.  the  ornamenting  d'me  an<l 
three  coats  of  varm'sh  api»Iied.  three  <lays  being  allowed  between 
each  Coat  f<»r  drying.  I  he  sash  is  treated  in  the  same  manner 
and  at  the  same  time  as  the  rest  of  the  Car. 

fin  cut-in  work  tiie  cleaners  thoroughly  clean  the  in-id»  of  the 
car,  removing  seat  cushions,  etc.  and  tlie  rlu-t  .and  din  an 
remo\-e<l  fr<->m  both  the  inside  and  outside  hy  comi>re-sed  air. 
1  he  ixteriiir  is  tlien  carefully  washed  down  with  liiisi-nl  oil 
soap.  The  surface  is  ruhl>ed  with  Xo.  Ij-^l  garnet  paper  wliich 
scratches  it  siifticiently  to  give  a  good  "toe-lu>M"  for  the  new 
Coats  ot  coliir  and  \arnish.  The  sandi>apering  jirecede-  the 
scraping  "Ut  and  puttving  because  it  firings  into  ;;rt-ater  promin- 
ence many  tlefects  which  would  otherwise  escapi-  the  •ey<' .of  the 
average  workman.  The  surface  is  then  gone  over  with  a  »-craper 
and  all  tissiires.  fractures,  etc.,  carefully  -cleaned  out  t"  a  -olid 
foundation  ami  touched  up  with  snrfacer  R  Thes«,'.are  faced  op 
the  next  day  with  har<l-drving  jiutty.  Should  any  patching  by 
carpenters  he  necessary,  it  is  <].  ,ne  imnu-<liately  after  -hipping 
aii'i  broujiht  to  a  -urface  with  the  balance  >'•(  ilie  car. 

\\  lu  n  a  siar  i-  h,irdl_\  large  ^r  <leeji  encUiih  i-<  n-i|Uire  .»  iMtch. 
but  toil  lar^ie  for  imttx.  pl.isti-r  nl  paris  miwd  with  ghu-  w;iiir 
m.'.v  1h  ii-ed.  and  the  hoU-  or  -car  sliemld  n^t  he  'il!e<l  ipiite  t'- 
a  Mirf.-ice.  This  will  dry  absolutely  har<l  in  a  vhnrt  time,  .tiid  the 
glue  water  imparts  sutticient  ela-ticity  h-  insnre  it-  ii- idling. 
When  it  is  drv  a  little  facini;  u|i  with  Iiard-dr\  iut;  ]imt\  i;ive*^ 
.•',   -nioDth   finish   which   i-   entirely    imperci  ptible 

the  :..;iild  nil  letter-  .-md  -tripe-  is  next  y^n.-  ovir  wni;  -teil 
woil  in  the  band-  "i  .i  cari  ful  vvnrkman  and  cleane<l  u|i  and 
brightened  to  ;t  -ur|iri-inu  i-\tent.  An  hnur's  expenditure  "f 
eiuryy  will  pay  big  dividends  in  tlu-  .-ippearanoi  ..f  .i;ol<I  <■])  \..nr 
cut-in  job.  Tlu  pnttit-d  linli-  art-  next  -andiiapered  -ninoth  and 
-jiotted  ii'.u  with  cnlor  ;md  till-  car  i-  cut-in  with  the  bod\  c il' ir. 
the  brnkcii  gobJ  i.-  toiichul  up.  ;nid  two  ■  ir  tiiree  coals  of  i.nishin;; 
\arni-h  are  applied,  .iccnrdiiig  to  the  reijuirement-  <1  ttie  oM 
-urface.  ;-■  :    '..'..;  :  ■;•      ■     ,   ■ -■    '        '     ■ 

\\  hvri-  -> -tvniatu-  ear--hiippins.:  is  in  vngiu-.  and  ib»  'ar  is 
retunud  111  the''-hii>  fur  rc-'.mishing  in  a  nasunaJde  length  >•{ 
time,  ihe  tonch-uii  nu-lhnd  tan  often  be  onjilHyed  insu-a»i  "'f 
cntting-in.  an<1  a  i:i  ■•  .d  ;ipi>i-arinii  job  be  turneil  out.  It  i-  a  well- 
known  f.ict  that  the  greater  the  de|Jth  of  pigment  and  \arni-h 
over  tlu-  old  surface,  the  deeper  will  he  the  ugly  cheek-  and  f)s- 
siiri-  when  ihey  make  their  iiu-\itab]i-  .•ippear;inci-.  luMut-  ihv  a<T 
\isabihty  ot  ■■tonching-up"  if  tlu-  "Id  -urface  is  it.  conditi<in  t" 
warrant  It  ami  brnkeii  -pot-  re<|uiring  putty  am'  matcluf.  cl'ir 
are  not  lo.i  numernus.  Sy-tematic  terminal  cleaning  grv.itl_\  m- 
vna-e-  the  pi 'ssiliilitit--  in  tlii-  class  nf  work  ;ind.  ind<-ed.  t" 
e\i-ry  ph;iM-  of  .co.-u-h  Imi-liiim.  ;in<l  pav  -  bi^;  diuden<l-  ir.  added 
life  to  the  \amislu-d  car. 

.  llii-  ])aper  <lea]s  with  idia!  coinlitii  m-.  wlun  tluri  ;-  pknty 
■  ■f  tinu-  t'l  <lo  the  Work  1  vi\-e  ni\  prim<  r  all  thi  ad'-antaiic 
in  ilryiuL;  I  pi-s-ibly  c.ni.  luc.iu-e  1  l«.lic-\e  ilu-  prinung  ..■■il  is 
the  p.iinter'-  ureatt-t  tri  ub'e.  \\  i-  lind  thai  il.usiuilly  take-  "inm 
_'0  t'l  _'.-  da.\  -  nil  a  new  jnb  .t  a  luirm-nff  job  t--  gel  a  g^fd  piece 
i'i  Work.  ■  -; 

1..  \,  Wittes  (Terminal  Kv  \--iic..  St  l..aj!-,  M.  • .  -  Wc 
|i,-iim<-d  passenger  car-  wiUi  wbn<.-  Vrtil  and  Hn-eed  •u'^  up  to 
abiout  two  \ears  ago,  but  n.  iw  w «.-  u-.e  :i  ,pt'i»cess  by  winch  a  car 
can  be  fini-hed  in  a1>im  W  >l.i\-.  The  frrimijig  i-  dom  'ii  iIk- 
■fir-t  day :  tmttying  and  knivim;  i.n  the  -tvtind :  --an":  paiierini: 
and  tlu  iir-i  coat'di  suriactr  on  the  tliird;  ;w"  >-;i\-  of 
-nrfaciT  .;ni<l  -aiul,  i>a]H-ring  on  tiie  fourth':  -.uid  pajn-rini;  and 
tw.i  Coats  of  ho<ly  Col.. r  on  the  fifth  :  lettering  aii«i  fir-:  ■•  at  -'f. 
varnish  on  the  .sixth,  and  on  the  next  thru  davs  om  C'Viit  •►t 
straight  jinishiitgAaTnish  i-  .iiifdied  i-ach  ftny.  W".  <\,  ::  nvUing 
•  if  striping  on  thevtars,  .  _  , 
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QUALIFICATIONS    OF    A     FOREMAN    PAINTER 

A  paper  was  presented  on  this  subject  by  C.  E.  Copp,  foreman 
painter,  of  the  Boston  &  Maine  at  Concord,  N.  H.  An  abstract 
follows ; 

The  qualifications  of  a  foreman  painter  may  be  classified  under 
four  heads ;  physical  ability,  mental  ability,  education  and  ethics. 
The  exacting  nature  of  the  present-day  rush  in  the  paint  shop 
requires  that  the  foreman  be  of  sufficient  strength  to  stand 
the  strain.  He  should  be  an  example  of  good  discipline  to  his 
men  and  then  he  can  with  propriety  and  justice  enforce  shop 
discipline.  He  must  not  make  threats,  but  what  he  says  he  will  do 
he  must  be  careful  to  perform  to  retain  their  obedience  and  respect. 

He  should  be  conversant  with  new  ways  to  arrive  at  correct 
conclusions  as  to  the  nature  and  value  of  the  materials  he  is 
using  and  the  results  that  will  follow  their  use  and  exposure 
to  the  effects  of  wear  and  weather.  These  are  found  in  mechani- 
cal and  experimental  ways  and  tests.  There  should  be  a  working 
harmony  between  the  foreman  painter  and  the  railway  chemist, 
or  testing  department.  The  practical,  experienced  painter  is  a 
valuable  co-worker  with  the  chemist. 

The  foreman  painter  should  be  equipped  with  at  least  a  good 
common  school  education.  He  should  know  how  to  clearly  ex- 
press himself  on  paper.  He  will  need  often  to  be  quick  and  accu- 
rate at  figures.  He  must  have  an  executive  and  managerial 
ability  in  order  to  produce  the  most  and  best  work  from  a  large 

force.    ;■.;;.■;''  .■:'•;  ^r- -■"■•'■.:•■',.  ; 

Concerning  his  ethical  status,  a  foreman  painter  shoultl  be  a 
Man.  he  should  not  be  the  tool  of  anybody — not  even  i>f  his 
superior  officers,  but  should  have  a  mind  of  his  own  and  be 
fearless  in  expressing  it.  He  should  not  be  owned,  body  and 
soul,  by  anybody,  but  be  free  and  independent  to  express  an  opin- 
ion as  to  the  merits  or  demerits  of  materials  or  methods  followed, 
and  to  make  changes  in  any  of  them  for  the  good  of  the  service. 
It  is  expected  that  the  foreman  painter  will  have  warm  friend- 
ships, not  only  with  his  superiors,  but  amongst  the  supply  trade, 
if  he  is  friendly,  square  and  honorable  in  his  dealings,  and  it  is 
right  and  proper  that  he  should.  But  he  must  reserve  the  privil- 
ege to  differ  with  anybody  at  any  time  as  to  the  quality  of  what 
he  is  receiving  for  supplies  and  to  "kick"'  when  necessary,  or  to 
make  changes  if  needful.  ■■,.'•-..• 

REMOVING    STAINS     FROM    NATURAL    FINISH 

r  J.  R.  Ayres  (U.  &  M.  V..  Syracuse.  N.  Y.).— We  have  had 
fair  success  with  the  following  solution  where  the  stains  were 
not  too  deep.  Dissolve  one  pound  of  oxalic  acid  in  Ij/S  gallons 
of  water.  Take  8  ozs.  of  cream  of  tartar  and  add  slowly  ent>ugh 
hi>t  water  to  dissolve  the  tartar.  Allow  this  to  cool  and  stir 
in  the  acid  solution.  Apply  the  mixture  with  a  brush  over  the 
parts  to  be  bleached  and  when  dry,  sand  paper  to  remove  the 
coating.  If  the  stain  is  not  removed  repeat  the  operation  and 
wash  thoroughly  with  hot  water. 

On  stains  that  cannot  be  removed  with  this  solution.  I  have 
used  the  following:  Dissolve  4  lbs.  of  chloride  of  lime  and 
5^2  lb.  of  soda  crystals  in  one  gallon  of  water.  Cover  the  spots 
with  a  thin  layer  of  white  cotton  waste  and  keep  the  waste 
saturated  with  the  solution  until  the  discoloration  has  been  re- 
moved. Then  wash  it  with  a  solution  of  sulphuric  acid  and 
water  to  remove  the  chlorine. 

These  formulas  will  remove  almost  any  discoloration  but  the 
grain  r)f  the  wood  will  be  raised  and  it  will  be  necessary  to 
use  a  cabinet  scraper  in  order  to  resurface  the  wood  before 
reiinishing. 

J.  W.  Houser  (C.  V..  Chambersburg,  Pa.). — We  have  used 
oxalic  acid  for  many  years  with  good  success.  I  have  had  better 
success  by  adding  a  little  alum  to  it.  We  have  done  much 
cleaning  in  that  way.  and  it  obviates  the  scraping. 

E.  F.  Biegelow  (N.  Y.  C.  W.  Albany.  X.  Y.).— We  have  al- 
ways used  oxalic  acid  applied  hot  and  allowed  it  to  dry.  and 
then  washed  off  again  with  hot  water,  the  wood  being  allowed 


to  dry  before  proceeding  to  finish.  That  will  take  oflF  a  watjr 
stain,  but  we  find  on  our  ash  and  oak  cars  quite  a  numi  er 
of  other  stains,  particularly  the  stain  that  comes  around  a  mil 
which  the  oxalic  acid  will  not  remove. 

C.  E.  Copp  (B.  &  M.,  Concord,  N.  H.). — If  a  new  oak  headlin- 
ing comes  to  you  unfinished,  and  you  undertake  to  take  out  any 
stains  by  the  application  of  acid,  provided  those  stains  h;.,'e 
any  residue  of  iron  in  them,  they  will  look  worse  than  ever  af.er 
a  while. 

W.  O.  Quest  (P.  &  L.  E.,  McKees  Rocks,  Pa.).— If  you  at- 
tempt to  varnish  the  same  day  you  do  your  bleaching,  and  <lo 
not  allow  ample  time  for  the  bleaching  to  dry,  it  will  turn  all 
kinds  of  colors,  otherwise  you  will  have  no  trouble.  If  you  will 
use  four  parts  of  oxalic  acid  and  one  of  common  washing  soila, 
you  will  find  it  has  less  tendency  to  turn  the  work  dark.  You 
can  make  your  oxalic  acid  yourself.  It  is  simply  nitric  acid  and 
sugar,  and  is,  of  course,  a  deadly  poison.  On  account  of  the 
sugar  it  will  naturally  be  sticky,  and  if  you  attempt  to  varnish 
before  it  is  dry,  your  varnish  remains  tacky.  It  is  like  a  coat 
of  shellac :  you  must  not  varnish  either  before  they  are  dry. 
We  do  a  lot  of  bleaching.  We  do  not  tear  off  the  varnish  when 
an  abrasion  occurs.  Our  men  are  on  piece  work,  but  we  put 
the  men  on  day  work  to  bleach  out  the  spots. 

J.  S.  Gilmer  (So.  Ry.,  Knoxville,  Tenn.). — As  to  the  iron 
stains,  the  tannic  acid  in  the  solution  makes  tannats  of  iron, 
which  is  dark.  Take  tincture  of  iron  and  tannic  acid  and  mix 
them  together,  and  while  each  is  a  kind  of  yellow  liquid,  they 
will  immediately  turn  perfectly  black.  That  is  the  trouble  in 
those  stains.  We  have  had  some  experience  in  getting  rid  of 
them.  We  took  nitric  acid  and  put  it  on  the  black  spot.  That 
will  turn  it  a  kind  of  brownish  yellow,  and  to  get  rid  of  that 
I  use  caustic  soda  on  the  nitric  acid ;  afterward  we  rinse  it  off 
and  bleach  it  with  oxalic  acid.  We  have  got  very  good  results. 
We  clean  our  seat  ends  by  dipping  them  in  a  vat  of  caustic  soda 
and  as  the  varnish  is  loose  enough  to  remove  we  take  them 
out  and  rub  it  off  with  a  stiff  brush.  It  is  then  rinsed  off  and 
allowed  to  bleach  in  a  vat  of  warm  oxalic  acid.  The  mahogany 
will  bleach  perfectly,  but  with  the  oak  we  sometimes  have  to 
let  it  dry,  wash  off  and  dry  again,  then  return  to* the  vat  again. 
By  careful  watching  the  acid  will  not  eat  in  enough  to  loosen  the 
joints.  It  is  estimated  that  this  method  is  twice  as  quick  as 
scraping.  .'■;;-".{  '^'l^f-'^..--.       • 

T.  R.  Cowan  (C.  P.,  Montreal.  Que.).— We  have  had  trouble 
with  oxalic  acid.  Our  cars  have  real  mahogany  for  the  exterior 
finish.  We  have  never  had  any  trouble  with  the  varnish.  The 
difficulty  we  find  is  that  it  seems  impossible  to  bleach  out  mahog- 
any. Even  when  the  carpenters  scrape  it,  the  stain  is  still  there. 
We  can  get  nothing  that  will  help  it.  We  touch  up  the  black 
spots  with  one  color  and  when  the  car  comes  back  we  find  an 
altogether  different  color. 

T.  J.  Hutchinson  (G.  T.,  London.  Ont.). — When  you  have 
bruises  and  blemishes  in  the  mahogany,  the  cabinet  maker  must 
remedy  it.  We  paint  them  out  and  grain  in  imitation,  and 
we  find  that  is  satisfactorv  in  a  sense. 


MAINTENANCE     OF    STEEL    AND     WOODEN 
PASSENGER    CARS 

John  Gearhart  (Penn.  R.  R.,  Altoona,  Pa.). — We  have  up  to 
the  present  time  been  getting  about  50  per  cent,  more  service 
from  the  steel  than  from  the  wooden  cars ;  in  fact,  since  thvi 
advent  of  the  steel  car  on  our  lines  about  the  only  people  yet 
called  on  for  repair  work  are  the  painters  and  truck  repairmen 
As  to  the  relative  difference  in  the  cost  of  maintenance  on  the  ex- 
terior of  cars,  after  almost  five  years'  service  of  the  steel  car  it  i.^ 
our  impression  that  this  maintenance  is  greatly  in  favor  of  th  ■ 
steel  equipment;  our  experience  with  wooden  cars  showed  th? 
every  time  a  car  was  shopped  for  class  or  slight  repairs  it  wa.- 
necessary  to  replace  anywhere  from  a  half-dozen  to  a  dozeri 
panels  and  the  same  number  of  battens  due  to  the  panels  beinf 
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c:.lit  or  being  scraped  by  baggage  trucks,  etc.,  which,  of  coursie, 
i    all  eliminated  on  steel  equipment. 

On  the  interior  of  the  steel  car  we  are  having  more  or  less 
trouble  with  rust  due  to  acids,  etc..  used  when  the  cars  are 
under  construction ;  we  have  also  experienced  considerable  crack- 
ing of  the  paint  and  varnish.  This  latter  trouble  will  be  over- 
cme  in  time  as  we  are  now  getting  ready  to  change  our  practice 
from  air  to  mechanical  drying  by  installing  a  baking  oven 
sufficiently  large  to  take  care  of  the  largest  of  our  passenger 
cars.  ,v-. ■:■■•;;.:■,;-/"/■■■■■.':.':/•/'■  •^.' 

G.  Warlick  (C.  R.  I.  &  P.,  Chicago,  111.).— We  have  just 
passed  through  the  first  shopping  of  our  steel  cars.  On  our 
road  there  are  about  200  steel  passenger  cars  and  about  1,100 
wood  passenger  cars.  The  cosfc  for  the  exterior  of  the  steel 
passenger  cars  when  they  are  shopped  for  Class  1  repairs 
(which  means  cutting  in  and  varnishing)  is  about  the  same 
as  a  wooden  car  of  the  same  size;  the  interior  of  the  steel 
cars  is  finished  in  mahogany  and  oak  and  receives  the  same 
treatment  as  a  wood  car  and  costs  about  the  same  for  labor 
and  material.  There  is.  however,  a  saving  on  the  floors  of  a 
steel  car  which  do  not  have  to  be  painted.  The  cost  of  painting 
a  car  which  comes  in  for  Class  2  repairs  (which  means  re- 
moving the  paint  by  sand  blast  or  other  methods)  will  be  about 
10  per  cent,  more  than  for  a  wooden  car;  there  will  also  be 
an  additional  expense  of  glazing  or  scraping  in ;  you  can  figure 
about  $8  to  $12  for  this  operation. 

The  roofs  will  require  more  care,  as  they  will  have  to  be 
brushed  with  a  steel  wire  brush  to  remove  rust  and  keep  them 
well  painted.  While  there  may  be,  as  above  stated,  more  labor 
on  the  steel  car.  it  is  turned  back  into  service  sooner,  which 
evens  up  the  difference  in  the  cost  of  maintenance.  -.;  -ji 

Mr.  Gearhart:  The  maintenance  of  the  roofs  on  some  of 
our  cars  has  not  cost  any  more  than  to  coat  them  over.  We 
are  giving  them  two  coats  instead  of  the  one  we  used  to 
give  the  canvas  roof.  My  experience  has  been  that  it  is  better 
to  have  everything  on  a  steel  car  sand  blasted.  We  made  some 
tests,  and  in  the  instances  where  we  did  not  remove  the  scale, 
inside  of  two  years  the  scale  was  removing  the  paint.  I  would 
sand  blast  the  cars  all  over  when  we  repaint  them.  The  cold 
rolled  steel  should  be  sand  blasted  for  we  find  the  paint  is  coming 
off  the  inside  sheets.  We  should  have  insisted  upon  the  manu- 
facturers sand  blasting  it  before  they  painted  it.    Ik,,.; 

O.  P.  Wilkins  ^N.  &  W..  Roanoke.  Va.).— One  reason  for 
not  sand  blasting  the  roof  is  that  it  does  not  receive  the  same 
treatment  as  the  rest  of  the  car.  My  experience  has  been  that 
where  sand  blast  is  used,  and  you  only  put  on  a  few  coats  of 
paint,  the  film  is  very  thin  compared  with  the  body  of  the  car 
and  it  soon  wears  through  and  corrodes.  I  found  that  a  surface 
not  sand  blasted  was  better  after  three  years  than  one  sand 
blasted.  I  reasoned  that  the  sand  blasted  surface  is  more  or  less 
honeycombed:  these  little  pinnacles  that  project  up  through  the 
thin  paint  wear  off  and  expose  the  iron  and  corrosion  sets  in. 
and  it  reaches  under  the  paint.  By  using  acid  pickle  and  a  vat  for 
the  roof  sheets,  we  thought  we  would  get  better  results  than 
with  the  sand  blast,  as  our  cars  are  to  receive  only  four  coats  of 
paint. 

W.  O.  Quest  (P.  &  L.  E..  McKees  Rocks.  Pa.).— A  heavy 
sand  should  be  used  in  sand  blasting,  for  the  light  sand  will 
not  get  all  the  scale  off.     It  should  be  about  the  size  of  rice. 

FREIGHT    CAR     ROOFS 

W.  Bailey  (B.  &  M.,  Concord,  N.  H.). — I  question  the  neces- 
sity for  the  painting  of  the  roofs.  From  the  experience  I  have 
had  I  have  about  come  to  the  conclusion  that  there  is  very  little 
if  anything  to  be  gained  by  painting  them. 

J.  H.  Pitard  (M.  &  O.,  Whistler,  Ala.).— I  differ  with  Mr. 
Bailey.  Very  often  the  best  of  lumber  is  not  used  in  our  car 
roofs,  and  unless  everything  that  can  be  done  is  done  to  preserve 
them,  they  very  quickly  become  bad.  ...      .    :    .  . 


W.  H.  Truman  (N.  &  S.,  Newbern,  N.  C). — We  generally  give 
them  one  good  coat  of  oil  primer.  I  do  not  believe  it  is  economy 
to  apply  more  than  one  or  two  coats.  .,'■:- 

G.  Warlick  (C.  R.  I.  &  P.,  Chicago).— I  think  the  freight  car 
roofs  should  be  well  protected.  The  money  paid  out  by  the  rail- 
ways on  damages  for  goods  spoiled  by  water  is  tremendous,  and 
everything  that  will  add  to  the  preservation  of  a  car  roof  is 
real  economy. 

J.  W.  Fryer  (N.  C  &  St.  L.,  W.  Nashville,  Tenn.).— We  use 
spruce  for  car  roofs,  and  judging  from  the  experience  we  have 
had  with  it,  I  believe  it  lasts  better  without  painting. 

G.  Derrick  (P.  M.,  Grand  Rapids,  Mich.). — We  carrv'  a  great 
deal  of  furniture,  and  find  it  more  necessary  to  protect  the  roofs 
than  even  the  sides  of  the  car.  We  put  two  coats  of  paint  on 
all  our  roofs. 

Mr.  Bailey. — Of  course  as  long  as  the  wood  has  moisture  in 
it,  it  will  rot.  Suppose  you  put  two  or  three  coats  on  \our  roof; 
with  the  men  going  over  it  in  their  work,  they  will  break  the 
paint  clear  of  the  wood.  A  little  hole  in  the  paint  will  allow 
moisture  to  get  under  the  paint,  and  it  will  not  dry  out  as  quick- 
ly as  it  would  without  any  paint  there. 

G.  Schumpp  (L.  &  N.,  Louisville.  Ky.). — We  have  a  double 
layer  roof  on  our  cars.  For  the  last  four  years  we  have  not 
painted  our  roofs  at  all.  We  dip  them  first  in  linseed  oil. 
and  lay  them  out  to  dry,  stacked  up.  Then  the  carpenter  puts 
them  on.  We  built  150  stock  cars  four  years  ago,  and  we  find 
that  our  roofs,  prepared  as  I  have  stated,  last  better  than  any 
other  roof  we  have  tried. 

J.  H.  Whittington  (C.  &  A.,  Bloomington.  111.).— I  beheve  the 
dipping  process  is  good.  We  made  a  large  trough,  deep  and  wide 
and  long  enough  to  take  in  fifteen  or  twenty  boards,  and  on  the 
inside  of  the  trough  we  have  four  brushes,  so  fixed  that  they 
come  together.  We  rigged  the  device  up  ourselves.  We  use 
common  laborers  and  after  the  boards  are  in  for  a  few  minutes, 
we  put  them  through  the  brushes,  and  it  takes  off  the  surplus 
paint. 

A.  Hunicke  (M.  K.  &  T.,  Sedalia,  Mo.). — Our  material,  yellow 
pine,  white  pine,  etc.,  contains  a  great  deal  of  pitch  and  resin, 
and  it  is  necessary  to  paint  them.  If  you  do  not,  they  will  rot  in 
a  short  time.  We  have  a  machine  run  by  electric  motor,  and  it 
dips  1,200  boards  an  hour.  They  run  through  about  12  ft.  of 
paint,  and  the  surplus  paint  is  drained  off  at  the  other  end.  If 
a  roof  is  thoroughly  saturated  in  that  manner,  we  find  that  in  the 
hot  sun  and  the  various  weather  conditions  v.e  have  in  our  sec- 
tion, it  will  last  a  number  of  years  longer  than  if  it  were  not 
treated  at  all.  ,      .    .  ;    ''::--. -^-.r ■.-.%'        -  v.  ;         ;-  t;  -'  -r. 

T.  J.  Hutchinson  (G.  T.,  London,  6tit.).^n  London  we  paint 
our  roofing  and  sheathing  in  a  stack,  with  a  long-handled  brush. 
We  do  enough  at  one  time  to  last  us  a  week,  and  we  aim  to  have 
a  week's  supply  ahead  to  dry.  We  take  particular  pains  to  see 
that  the  roofs  are  thoroughly  painted,  because  we  had  a  num- 
ber of  claims  made  for  damage  to  grain  shipped  in  them.  We 
supply  our  out-stations  with  a  stencil  to  mark  all  roofs  that  are 
not  sate  or  watertight,  as  a  guide  to  the  shippers.  I  think  the 
initial  painting  of  a  freight  car,  particularly  the  roof,  is  the 
important  part.  I  believe  much  of  the  money  paid  for  damaged 
merchandise  might  be  saved  if  the  practice  was  followed  gen- 
erally. 

W.  O.  Quest  (P.  &  L.  E.,  McKees  Rocks,  Pa.).— We  dip  our 
roof  boards  before  giving  them  their  regular  coat  of  paint.  They 
are  run  through  a  trough  which  has  an  arrangement  of  scrubbing 
brushes  on  one  end.  Even  though  you  have  a  double  roof,  the 
lower  roof  being  of  galvanized  iron,  we  have  to  look  to  the 
preservation  of  the  wood,  for  it  will  dry  up  and  the  tongues 
and  grooves  will  fail  to  meet.  If  you  have  them  tongue  and 
grooved  and  well  painted,  and  driven  up  well,  you  have  a  better 
chance  to  hold  the  roof  in  place. 

Conclusion. — It  was  voted  to  be  the  sense  of  the  association 
that  it  is  considered  good  practice  that  all  roofs  of  freight  cars 
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be  well  protected  with  paint.     Either  creosote  or  paint  can  be 
used. 

•S  •^■'•■::V.:'":':i.-'-'^;' '-■!;^ '        OTHER  BUSINESS.      ''■■'-"-;  -.,•■■.•/.-■.;:.•■;    K-<, 

The  next  place  of  meeting  will  be  selected  from  the  following 
three  places,  Ottawa,  Can. ;  Detroit,  Mich.,  and  Chattanooga, 
Tenn. 

J.  F.  Enright,  superintendent  of  motive  power  and  car  depart- 
ment of  the  Denver  &  Rio  Grande,  and  Warner  Bailey,  retired 
master  painter  of  the  Boston  &  Elaine  were  elected  honorary 
members.     •;■'■" -."'•>:•    '■^■■'  ■"■'■'  :s-'--.  ''■^.. .':■■..■    ■-■■,   ''■'  -^  .^' '■■'')  r  ^ 

The  following  officers  were  elected :  A.  J.  Bush,  Delaware 
&  Hudson,  Onconta,  N.  Y.,  president;  O.  P.  Wilkins,  Norfolk  & 
Western,  Roanoke,  Va.,  first  vice-president;  T.  J.  Hutchinson, 
Grand  Trunk,  London,  Ont.  second  vice-president,  and  A.  P. 
Dane,  Boston  &  Maine,  Reading.  Mass.,  secretary  and  treasurer. 

I       CAILLE    FEED    WATER    HEATER 


,■::•.■._  ;^  ._.:•,■;■-;.;•■■:-•:     BY    H.    H.    PARKER         /■-...■    :    ■',-,-•, 

A  design  of  feed  water  heater  for  locomotives,  which  since 
its  invention  in  1908  has  met  with  much  success  on  the  rail- 
ways of  the  Continent,  particularly  in  France,  has  been  ex- 
perimentally applied  to  a  large  consolidation  locomotive  on  the 
Seaboard  Air  Line.  This  heater  is  of  the  type  that  employs 
exhaust  steam  which  is  conducted  to  a  drum  where  it  circu- 
lates on  the  inside  of  a  nest  of  tubes  and  is  condense<l  by  the 
cold  feed  water  A-hich  tills  the  drum  around  the  outside  of  the 
tubes.  The  condensed  steam  is  discharged  to  the  right  of  way 
between  the  rails.  The  feed  water  is  handled  by  a  double 
pump  which  simultaneously  draws  cold  water  from  the  t;mk 
and  forces  it  in  the  heater  and  with  the  same  stroke  draws 
water  ironi  the  top  of  the  heater  and  discharges  it  to  the 
boiler.    ■;  '■  "  "■  •;  ■■  ■^''  ■•;'?-■  •  ;'tV  ■•v •■■--:"''•■•:■'.  -    '• 

The  diagram  shows  the  arrangement  of  the  apparatus  as 
applied  to  some  French  locomotives,  which  illustrates  the  prin- 
ciple but  not   the  exact   construction  used  on  the   Seaboard   Air 


Line.  It  will  be  seen  that  there  is  a  passage  from  the  exhau  r 
pipe,  entrance  to  which  is  controlled  by  a  valve  that  can  I;; 
adjusted  by  the  cngineman.  Through  this  passage  the  exhau  t 
steam  is  carried  lo  one  end  of  the  heater  where  it  cor  - 
municates  to  a  closed  header  at  the  forward  end  of  the  ne  i 
of  tubes  that  are  enclosed  within  a  large  steel  drum  which  s 
carried  under  the  running  board.  In  passing  through  the  leng  i 
of  the  tul>es  it  is  condensed  and  discharged  from  the  heat' r 
at  the  opposite  end.  The  feed  pump  is  very  similar  in  de- 
sign to  a  Westingiiouse  air  pump,  having  the  same  type  uf 
steam  cylinder  ami  valves;  on  the  Seaboard  Air  Line  it  h, s 
two  separate  cylinders,  one  below  the  other.  It  is  secured  l> 
the  frame  underneath  the  cab  and  back  of  the  heater.  Wattr 
from  the  tank  fl.r«vs  to  the  Ipwer  pump  cylinder  by  gravit> , 
and  is  discharged  to  the  bottom  of  the  heater.  The  upper 
cylinder  takes  its  suction  from  the  top  of  the  heater  drum, 
and  discharges  directly  to  the  boiler  check  valves  on  the  left 
hand  side  in  the  usual  location.  The  suction  for  hot  water  is 
at  the  opposite  end   of  the   drum   from   the  cold  water  inlet. 

In  addition  to  the  steam  from  the  e.xhaust  pipe,  the  ex- 
haust from  the  air  pump  and  from  the  hot  water  pump  are 
also  carried  through  the  heater  and  will  keep  the  water  hot 
while  the  locomotive  is  not  moving.  It  will  be  noticed  that 
there  is  a  spring  f  perated  valve  in  the  exhaust  steam  line 
before  it  reaches  the  htater  which  acts  as  a  temperature  regu- 
lator and  will  be  .seated  when  the  pressure  in  the  nest  oi  tubes 
reaches  a  pre-deiermined  point.  There  is  also  a  safety  valve 
at  the  opposite  iwl  of  the  drum  to  prevent  too  large  a  pres- 
sure on  the  nest  of     tubes. 

In  the  cab  arc  located  three  extra  gages,  one  showing  the 
water  pressure  in  the  heater  drum,  one  showing  the  tempera- 
ture of  the  water  in  the  heater,  and  the  third  in  the  l-rmcli 
arr.'.ngement  showing  the  pressure  on  the  hot  water  feed  pipe, 
but  in  the  .\merican  j-daptation  this  gage  shows  the  steam  pres- 
sure on  the  pump  line. 

The  preliminary  trips  of  this  locomotive  preceding  the  test 
runs,   indicate  that    .he  advantages  claimed  abroad   will   be  sub- 
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ciantiatcd.  On  one  ol  the  runs  when  the  train  was  un  a  heavy 
.L;rade  and  the  engine  was  working  to  its  capacity,  the  steam 
[  rcssure  at  the  Jmc  being  185  lbs.,  the  pump  was  started  and 
(ielivered  water  at  210  deg.  temperature  to  the  boiler  and  dur- 
ing the  time  it  wnb  running  the  steam  pressure  continued  t<j 
rise.  Under  the  same  conditions  if  tl.e  injectors  had  been  used 
the  pressure  would  j  robably  have  been  reduced  at  least   10  lbs. 

A  5^4  in.  nozzle  is  standard  on  these  locnuKjtives.  and  when 
ilie  heater  was  first  applied  a  5  in.  tip  was  inserted  with  the 
idea  that  since  a  certain  proportion  of  the  steam  passed  to 
liie  heater,  a  smaller  tip  would  be  necessary  to  give  the  desired 
draft.  After  the  first  trip,  it  was  changed  back  to  l\\  in.,  and 
it  is  believed  that  it  can  be  still  further  increased  and  still 
maintain  a  temperature  of  between  200  and  215  deg.  in  the 
lieater. 

While  no  data  as  to  economy  is  jet  available  from  this 
locomotive,  the  tests  which  have  been  made  on  foreign  rail- 
ways indicate  that  a  fuel  saving  of  from  14  per  cent,  lo  16 
per  cent,  can  be  expected.  In  Roumania  a  difference  of  16.55 
])er  cent,  in  the  amount  of  fuel  was  indicated  on  alternate  runs 
of  locomotives  fitted  with  a  feed  water  heater  and  with  in- 
jectors.    On  the  French  Northern  Railway  the  tests  showed  an 


SHOP    SCHEDULING    AND    ROUTING 

SYSTEM 


Henry  Gardner,  supervisor  of  apprentices  of  the  New  York 
Central  &  Hudson  River,  read  a  paper  on  "A  Practical  Appli- 
cation of  the  Routing  System  to  Locomotive  Repairs,"  at  the 
September  meeting  of  the  Central  Railway  Club.  A  number  of 
years  ago  Mr.  Gardner  devised  a  shop  schedule  system*  for  the 
Concord.  X.  H..  shops  of  the  Boston  &  Maine,  which  was  intro- 
duced with  splendid  results.  The  schedule  which  he  described 
at  the  club  meeting  w  as  one  which  he  developed  and  introduced  in 
the  West  Albany  shops  of  the  New  York  Central.  This  shop 
has  an  output  of  80  or  SO  engines  a  month,  and  naturally  re- 
quires a  rather  more  elaborate  schedule  system  than  the  one 
which  was  used  at  Concord.  The  following  article  is  based  upon 
Mr.  Gardner's  paper,  the  discuss'on  at  the  meeting  and  informal 
discussion  <>n  the  boat  which  brought  the  club  members  back  from 
Dunkirk  to  Buffalo. 

This  system  primarily  gives  in  advance  a  date  to  each  fore- 
man fur  finishing  every  leading  operation  that  is  performed  in 
his  department.     When  an  engii  e  arrives  on  the  pit  the  schedule 
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economy  of  17.5  per  cent.,  while  on  the  French  State  Railway 
a  saving  of  16.75  per  cent,  was  indicated  in  freight  service. 
The  results  of  !.hese  tests  has  led  to  the  application  of  large 
numbers  of  this  *ype  of  heater  to  locomotives  in  Prance,  as  well 
as  in  Belgium,  Rus.i^ia  and  Spain.  Middendorf  Williams  Com- 
liany,  Baltimore,  Md.,  are  the  American  agents  for  Huffer 
Company.  Paris,  who  control  the  rights  of  this  device. 


L.vkGK  SHirMENT  OF  Farm  Tocls. — The  (Jreat  Northern  re- 
cently shipped  to  Winnipeg,  Man.,  the  largest  traiidoad  of  farrn- 
ing  implements  which  ever  arrived  in  Winnipeg  in  a  single 
consignment.  It  consisted  of  two  sections,  totaling  100  freight 
cars,  each  carrying  a  tractor  engine.  The  duty  on  this  machinery 
was  $62,000. 

AuTOMCBiLE  Production. — At  a  recent  conference  between  rail- 
way officers  and  automobile  makers  at  Detroit,  Mich.,  it  was 
stated  that  100,000  freight  cars  would  be  required  during  the 
twelve  months  of  1913  to  make  the  necessary  shipments.  This 
would  amount  to  2,000  cars  a  week,  and  an  estimated  yearly  pro- 
duction of  330,000  automobiles. 


clerk  looks  it  over  carefully  and  notes  the  class  of  repairs  and 
the  different  parts  which  are  to  be  repaired  or  renewed.  He 
then  goes  to  the  schedule  office  and  makes  out  a  set  of  dates 
which  show  when  all  of  these  parts  or  operations  should  be 
linished  in  any  one  department  and  moved  to  the  next  depart- 
ment, or  to  the  erecting  shop  ready  for  the  engine.  Each  fore- 
man' of  a  department  gets  a  sheet  with  a  set  of  dates  for  all  the 
material  which  he  handles.  In  iome  cases  two  or  more  foremen 
will  receive  the  same  dates  for  the  same  material,  so  that  they 
can  check  each  other  if  mistake"  occur. 

The  work  is  laid  out  in  the  office  so  that  the  schedule  clerk 
can  tell  at  a  glance  just  where  each  piece  is.  when  it  went  there, 
and  when  it  will  be  delivered  lo  the  erecting  shop.  He  can  tell 
when  each  portion  of  the  engine  will  be  assembled  and  when 
it  should  be  delivered.  He  can  also  tell  when  a  piece  is  de- 
layed in  any  department  and  the  cause,  and  can  hurry  the  ma- 
terial or  straighten  out  the  trouble,  whatever  it  may  be.  E^ch 
day  the  schedule  office  issues  a  report  showing  the  condition  of 
the  work  in  the  shop  and  just  what  operations  or  delivery  of 
material  should  occur  on  that  day  in  each  department.     Another 

*See  American   Engineer  &  Railroad  Journal,    May.    1905. 
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Ik-    well    |iriit«.itnl    with    paint.      Ilil'.'.cr    cri<i>"ic   i.r   jiaint    ran    Iil 

iiTlIKR   IIISINKSS. 

I  lie  IHM  pUur  el   uHitiiiii  will  \)v  siK-rtiil   \v<>\\\  the   f^llc  iw  iiii; 
tlirii'    placi'^.    (htaua.    Ian.;     I'rtroit.    .Mich.,    au'l    ritattani  "lua. 
r.  nn 

J.  I".  iMiri.iilu.  suptTinti-iKiiiit  <.i"  im.tivi'  pi.wcr  and  car  ik)iart- 
nmit  oi'  till'  l)iiU(r  ^  Kid  (Iraiuk-.  and  W  armr  l'aili>.  ntirid 
Mia-tiT  paint!  r  I'f  tlu  l'.i.-i..n  v\  .Maine  wm-  iltiird  li'^iii'iarv 
mvinliiTs. 

I  lu'  fii!li>w  in.«  iiiVKirN  wen-  tintid  ;  A.  I.  i'>n~!i.  hilawarc 
\  llnd-cn.  ()!u-..iua.  X.  ^  ..  pn-ideiit;  (  >.  !'.  Wilkin-.  \.>rl'cilk  \ 
Wf^lirn.  Koainike.  \'a..  lir-t  \  ii'i-i>rt«.idint  :  T.  J.  liiitkiiin-.m. 
(iranil  Trunk,  l-ondmi.  '.  >nt..  -nniid  \  ict-pn-^idint.  and  A.  !'. 
l)aiu.   I'm  ~t«'n  vV   Maine.  I\<;idi!i!.;.   .M:i->..  ^lentary  and  tri;i>nnr. 

CAiLi.i?  WAD   \v\ti:k    hi-atpk 

BV     H      H      i'AKkl  K 

.\  di-siiill  ''1  li-'.-il  walir  luater  I' 'f  !■  .,■.  lUii  .ti  \  i  s.  wliu'li  -inn 
it^  iinetuii'u  in  I'^IS  li;i>  nut  with  uiuih  -tu\-i>^  • 'ii  tin-  r.iil- 
\\;i\>  1)1  the  ( "<i;nltiein.  partienlarlx  in  lr;iiue.  ha-  lieeii  e\- 
jieriniontally  appli'd  \o  a  lari^e  enii-.  .jid.iti.  iii  liioiii.  iti,  r  "ii  the 
Siahiiard  .\ir  l.iiv.  Tlii-  healtr  :-  ••!  ilu-  ivpe  tiiat  rinnlcx- 
txliaii.^t  ste.ini  wliicli  i>  e.  iidtuied  I"  a  drum  wlsire  it  eireii- 
latv  tin  the  inside  <i'  a  iie-t  ^i'  ttihe-  .md  i-  e  .n<leii-«d  \i\  the 
viild  fec<l  water  .\lii.-ii  lilK-  liu  dniin  .iri'Und  tlu  •■iit-'di-  ..f  the 
tul'es.  Tile  eondensed  stiani  i-  ili-el.aruid  t"  tl;e  riylii  ••!  way 
tn'twecn  the  rail«.  I  he  iied  w.itir  i-  handlril  li\  a  d'lii.l* 
|)iinip  wliieli  <iiniil'aiK-i 'ii-l\  dr.iw^  r.  Id  w.iter  ir''iii  tlu  i;iMk 
an<i  t".>ree-  it  in  'he  iuati-r  .and  with  tin  -.iim  -ir  ke  >lraw> 
water  iVi'tn  the  {<•]■  "f  il-.c  lualer  and  <I  ->haru:<  -  it  t"  tin- 
lii'iler 

The    diagram    .-Iu^as    the    .irr;mL;inn.nt     .if    the    apparaiu-    a- 
applii'l    t"   -iMiie    I'i"c:ich    1.h-i  .ni"  .ii\  e-.    whirh    ilhi-ir.ite-   the    prin 
cipK-  hilt    iiMt    the   I'N  ict    r. 'n-irueii'  n   n-ed  "ii   tiie    Seah^ar''     \ir 


i.iiu.      It    will   lie   -I  en   that  thert-   i.s  a  pa-^a.tie   in'ni   tlu    <  xha; 
pipe,    entrance    to   which    i>    cipntrnllcd    hy   a    valve    tliat     an 
a<Ijti<ted  hy  the  cngincnian.     'I'iir<>u^h  tiiis  passatie  the  e.xha; 
-team    ix    carried    \j    one    md    <<i    the    heater     where    it    c.  ' 
miinicate,-    t"    a    cin-id    hea<ler    at    tlie    forward    end    <>i    tin    n 
"I   tuhes  tiiat  arc  e.iclo.^cd  wiiliiii  a  larye  -teel  dniiii   which 
carriid  under  the  riiii'iini;  h<.ard.     In  pas.^inii  tlir<nt!.:h  tin    '-in. 
"f    the    tiil'c-    it    !>    C(  ndeiised    and    discharged    from    t!u     liea' 
at    till'    >ip|iiisiie    e'lii       The    feed    pump    is    \  ery    similar    in    i 
-imi    t'l    a    \\\sii:ii>ni>ii>f    air    jiiinip.    h.-iviim    the    -aine    tyjie 
-team    lylinder    ;i;id    \al\es;    ><n    the    ."^ealu  ..ird    Air    l-iiu     it    ii 
twii    -ep.irate    cvlind.Ts.   "lie    helnw    ihc    niher.      it    i-    -i-,  urid 
the    frame   underneath   the  cab  ami   hack   '<\    the   iieater.      W  at' 
fr.im    till'    tank    iImvs    t"    the    lyw  er    iiim!|i    eyiindir    1>\    uravi; 
and    is    cli-charu.d    t"    the    hnitdtn    <■{    tiii     heater.        The    n])iM 
.•\linder    takes    it>    -laiinii    from    the    t'>i)    'if    tlu-    lu.iler    drtf 
.md    di>ch.irve-     'irectix    {<>    the    h'.iUr    cluck    \al\e-    i.n    tlie    li, 
hand    -ide   in    tlu-   I'-nal    lucatinn.       llie    -ncti'Mi    fi  .r   lii^t    water   ; 
at    tlu'    'ippi'siti     -nd    "I    tile    drMiii    frum    the    ddd    w.iter    inlet. 

In    a<I<liti"n    !"    the    -tiam     from    tlu     exhaust     pipe,    the    ex 
liaiist     fri 'm    the    -pr    puni])    and    from    the    hi't    \\.-iter    pump    ar 
.ilso    c.-irrieil    thr  'lu  h    tlie    luaii-r    ;iinl    will    keep    the    w:it<r    l^ 
while    the    loi-oinoti\  ,•    i>    ii,,i    mo\inii.       It    will    In-    noiiecd    tli. 
ilu-re    i-    a    spniu    operated    \al\e    in    tlu     exhaii'-t    steam    liin 
iK-fore   it    n-.iclu-s   the   luater    which   .'ict-   a-   a    lemper.atnre    reuii 
lator  and    will   he   -ra'ed    w  lu  n    the   pre--ure   in   the   ne-t    of  tnl<- 
reaches   .-i    pre-dei-rniiiud    point.      There    i-    also   a    s,ii\t>    \al\. 
,:t    the    opp..-ite    .-nd    of   the    drum    to    pre\ent    too    larm    a   pn.- 
-nre  oil   till-  ne-i   of     twins. 

In  the  c.'ili  ari-  b  r.-iiid  three  extr.'i  uiau't -.  oiu-  showin;.;  tlu 
wai«r  pn --iiie  -n  the  heatir  drimi.  oiu-  -liowini;  the  tinijier.i 
tun-  i.f  the  walvr  in  the  lie:iler.  .-md  tlu-  third  in  the  i-nnch 
.-ii-| .  lu^eiiii.  nt  -lu'wiii;^  the  pre-sure  on  ilu  hot  w.-iti-r  feed  f'tu 
I'll!  Ill  the  \men;.i:i  .'■daptation  iIii->  ya.ye  -hows  the  steam  pre- 
-:  ft-    oil     tile    plinili    litU". 

The    preliminary    t.'ips    of    this    l..c.  piiiotive    precedinu:    ti:e    li-i 
ii'.ii-.    iii<lic.-iie    tliai    ,!ie   ad\  ;intai:i-s    cl.-iinieil    ahro;id    will    he    -tih 


';    Consolidation    l_ocomotlve    on    the   Seaboard    Air    Line    Fitted   with   a    Feed   Water   Heater. 
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.ditiu*'' I      Uii    iiic  'fi   tile  iiiii--   wlii^ii   ilu    ir.iiii   \^.•l^  iiii   ,1   1k;iv> 

•  iilc    :m>l    tlic   ongiiu:    \\;i^    WMikiny    i^.    it-    lap.nitv .    the   stcani 

osurc   at  the   A.nc  being    ]iS3   il»..   tlie   itum|)   w.t-   .•-tarnil  ami 

.ItMrc'l   water  at  210  dcj;.   teni|)tratiire   !<•   tlic   li^iKr   aii<l    diir- 

.  ;i    tlu-    time    it    u.i-    runiiint;    tlie    strain    iire->iirr    iMinimud    t' 

;  se.     riidcr  the  s.mie  ciin(liti(iii>  if  il  (    injutMi--.  liad  lueii  u^f<\ 

Me   ;n\-.-iire   wnuij   pohaMv    lia\i    luiii    ixdiKKl   :u    least    HI   lli-. 

\    5' 1    in.  nuzzle  is   stamlard   liU    tlie^<-   loe.  ■inotiM-,   and    uluii 

■he   Jiealer   was   tlrst   a]>i)lied  a   5    in     ti])   wa^   in>irtii|    witli    ilit 

iea    that    since   a    certain    proixinion    "i"    tlu-    suam    |ia--;d    t'^ 

-.le  livater.  a  smaller  li|>  wmld  lie  iKet~sar>    !■.  L;i\<-   tin-  di--irtii 

Ti-au.      After  llic   iTst   triji.   it   wa-  eliaiiueil   liaek   t"   r-,    in.  .'itid 

;i    is    I'elievcd    tlia:    it    can    lie    still    fiinlu  r    nurea^rd    ;m<l    -tii' 

iiaintain    a    tenii)er;;nrc    of    LetwAcn    2')()    an/i    2]r    diLi.    in    tlu 

'u-aler. 

While    no    data    ;l^.    to    econum}     is    yet    a\ailalil(     fii.in    thi- 

•  .cnii'tive,    the    test?    which    ha\e    heeii    niadi-    > -n    f.  iiciL:!!    r.(i,- 
>\ay-    indicate    th.-.t    a    fml    sa\ini:    'm'    frmn    14    \.kv    citu     ,  •    1" 

<.r   ct.n!    can   be  t.xjiccted.      In    Kcmiiania   a   ditfi-rence   "f    l'i5.~ 
vr  cen'     in   the    im-iuiit  of  fuel   u.is  indicated   <.ii   alternatt.-  nins 

•  f    I'lcm^ •lives    littetl    with    a    fied    water    hcitrr    and    with    in- 
Kcti-r-      ' 'n  the  Irench   Xurlhern  Kailwav    the  tests  shnued.  an 
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Henry  (i.trdmr.  -u]er\iM.i-  ,,f  .iiiiireniices  ..1  tl;e  N«a\  Virrk 
I  cntral  \\  llnd--'n  lsi\(.-r.  read  :i  |>.i|)<.-r  <jii  "A  I'r:ictii:il  Vjipli- 
>;iti..ti  '■{  the  Ki'Utinii  .^vstt-in  t"  l.<  icnidti^c  Uoitair^."  ;it  the 
."sciitender  meeting  of  the  (  etitral  i\ailway  (.  Iiili.  A  mimlH-r  <>f 
year^  .ii:  ■  .Mr  <  i.irdner  divise<l  a  sJioji  sche<hije  sv.stcni*  fur  the 
t  ..ii.-.>rd.  X.  II,.  shojis  iif  the  r.'>st"ii  iV  Maine',  which  was  intm- 
(huMl  with  >i)leniHil  reMilts,  Tin-  scluduk-  whicii  hi-  describeil 
at  tin  dull  nKetinji  was  "lie  which  he  <le\ct<>iKd  and  intro<iuced  in 
tlu-  W  i-^t  Alkuny  shi>iis.  <if  ih'-  Xiw  N'>rk  (\-inr.d.  'Vhif-  shop 
ha^  an  outjutt  cf  H)  ur  '0  eimines  a  m<imi].  and  naturally  re- 
'inires  a  ratlur  nmre  ilalinr.iti.-  schedule  -\steni  titan  tlu-  one 
uhiih  \\a~  u^«(l  at  <  onc'ini.  Ilu-  !■  .lI' .u  in;.;  .irticU-  is.!ia,<vd  npi.ii 
Mr.  <  iariliurX  ]i.i|K-r.  the  discii>si>n  at  tin-  nuetint;  and  infunnal 
discti^sii'ii  •  II  the  l>;>at  which  hr'  nuht  the  clnh  nienihers  back  from 
I  )nnkirk   i"   I'lnlTalo. 

'J'hi-  >y-.t<Mii  ]iriniaril\  ;-;i\e^  ir  advance  a  dati-  to  each  fore- 
n'an  f-ir  lini^hin^  every  lead-n;:  opi-nitioii  tiial  i-  (•«rforineil  in 
hi-  (U-jiartnuiu.     W  lun  ati  en-'ii  <•  arrive;-  <in  the  pit  the  -cliiidiilc 


rorcinq  f^'pe       ■     Presit/nf.  C-affe.7ank 


ffhausf 


Diagrammatic   View   of  a   Caille   Locomotive   Feed    Water   Heater. 


"■•■n:;  ,  if  17.5  p>  r  cint..  whiK-  ..ii  thi'  Irench  State  Ivailwax 
1  -avuiii  (if  16.75  per  cent,  was  uidicatcil  in  frciiihi  service. 
Ilu-  ri'siilts  of  i.hcs'.'  tests  ha>  Uc|  i.i  tlu-  ajiplicatii  >n  of  l.irjii- 
iniinlur-  of  this  'ypo  of  heater  t<>  h  C'  inotiv  i  s  in  h  ranee,  as  well 
.IS  ill  r.cluiuin.  Ivif-sla.  ;;nd  .Si».iin.  Middemlorf  Williams  t'oiii- 
'•aiiv.  i'l.dtimore,  M<1.,  art  the  Anitrican  .is^ents  fur  ihilt'er 
'  "inp.iny.   Paris,  wiio  cumnd  tlu-  ri.i.;ht-  "i   tiii-  device.    .     ,  ;  ' 

I.VKM  ."-111!  .MK.M  III-  1-AKM  1  III ii  s.  'I  lie  (iTeal  .Xnrthern  rv-- 
■vntly  shipped  to  Winnipeg;.  .Man.,  tlu-  l,-ir!.;t.st  trainlii;id  nf  f.inn 
'ii;i  impleiiients  which  ever  .irriveil  in  \\  innipi-t;  in  ;i  siuitle 
■■'I'-iyimu-nt.  It  consisted  of  two  sections,  totaliiii;  1(11)  freight 
.ir.-.  c.ich  e'arrying  .i  tractor  cn.giiie.  1  he  diit\'  on  ihi-  in.ichinerv 
wa-   .-^oJ.O(X>. 

\i  T'l.M'  liii.K  I'Kiiiit  tTliiS'. — .\t  a  recent  couiVretKe  between  rail- 
way oi'ticcrs  and  automobile  makers  .-it  Detroit.  .Mich.,  it  was 
stated  that  100.000  freight  cars  wnuld  be  required  duriu!.f  the 
iweUi-  months  of  1913  to  make  the  necessary  shipments.  Thi; 
would  amount  to  2.(XX)  cars  a  week,  and  an  estimated  yearly  iiro- 
ducti.  !•   ■  :'  .^30,(XX)  autoiiuibiles. 


clerk  look-  it  over  carefully  and  notes  the  da—  "f  repairs  and 
the  ditferent  parts  which  an-  i^'  lie  repaire<l  or  renewed.  He 
then  goes  to  the  sche^hile  otVice  and  makes  out  a  *ct  of  dates 
vvliich  show  when  all  of  the-e  parts  <»r  operations  should  be 
linished  in  any  one  deiiartnient  and  moved  to  the  next  dejiart- 
ment.  or  tn  the  erecting  shof>  ready  for  the  engine,  l-'ach  fore- 
man of  a  department  .i^ets  a  shev  t  with  a  set  of  dates  for  all  tlie 
material  which  hi-  h.uuik--.  In  -.  ine  c;is<.-s  two  or  niore  forenu-n 
will  receive  the  same  dates  for  the  same  niateriaU  so  that  tliey 
c.ui  check  each  other  if  niist.ake     occur. 

J  he  work  is  laid  "Ut  in  thv  i>t't"ce  so  that  the  schedule  clerk 
can  tell  at  a  si'ance  just  vvhi-re  i  ich  piece  is.  wheti  it  went  there. 
;ind  when  it  will  be  delivered  to  the  erecting  shop.  He  can  1<di 
when  lach  jmrtion  of  the  inuiiu-  will  be  assetnbled  and  when 
it  should  be  deliven-d.  lie  c;.'i  also  tell  when  a  piece  is  d-.'- 
layeii  in  any  department  and  the  cause-,  and  can  hurry  the  nia- 
terial  <»r  straighten  out  the  trouble,  whate\er  it  may  be.  l-"ach 
da>  the  schedule  office  issues  a  report  showiiii;  the  condition  of 
the  work  in  the  shop  .ind  iiist  wh;it  operations  or  delivery  of 
material  should  occur  on  that  (i;.y  in  eacli  dei>artment.     .\nother 

'    'Seo  .Uiicricaii  Jingint'Cr  fi"   Railroad  .loHrnal.    May.    I?)6?, 
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daily  report  issued  by  this  office  tells  where  each  part  is  delayed 
and  how  many  days  it  is  late;  in  the  "Remarks"  column  on  this 
form  is  given  the  cause  for  the  delay  and  the  date  the  part  or 
operation  is  promised  to  be  completed. 

The  schedule  office  contains  but  two  men,  a  foreman,  or  chief 
clerk,  and  an  assistant.  This  small  force  is  all  that  is  required 
to  give  out  the  dates  for  repairing  more  than  80  engines  a 
month.  Since  each  engine  calls  for  278  dates,  under  this  sys- 
tem an  output  of  80  engines  a  month  means  that  the  schedule 
clerk  and  his  assistant  must  find  and  write  down  22,240  dates 
per  month.  This  would  be  an  impossible  task  for  two  men  if  it 
were  not  for  a  special  calendar  slide  rule  which  when  once  set 
for  a  certain  schedule  makes  it  a  short  job  to  call  off  the  dates. 
A  schedule  sheet  or  "key"  sh'^et  is  used  with  the  rule  and  each 
engine  or  class  of  engine  has  its  own  fixed  schedule. 
;.  The  schedules  and  route  sheets  are  made  up  from  a  knowl- 
edge of  the  work  that  the  shop  can  do  and  has  done  in  the  past. 
Some  engines  are  given  18  days,  and  others  14  or  24  days,  ac- 
cording to  the  work  to  be  done  upon  them.  When  the  total 
number  of  days  for  an  engine  is  determined,  each  separate  erect- 
ing shop  operation  is  allowed  a  certain  time  and  then  all  the  de- 
partments concerned  are  given  dates  conforming  to  these  dates, 
because,  as  already  stated,  the  whole  scheme  hinges  upon  the  de- 
livery date. 

There  are  many  different  blanks  and  forms  of  several  colors 
used  in  this  work,  but  they  would  in  any  case  have  to  be  varied 
to  suit  the  conditions  arising  in  each  shop  where  this  system 
might  be  introduced.  The  principles,  however,  will  apply  to 
similar  work  anywhere.  Some  of  the  forms  are  used  to  convey 
the  dates  from  the  schedule  office  to  the  foremen,  while  others, 
on  pink  paper,  are  delay  or  condition  reports.  There  are  also 
check  sheets  used  by  the  assistant  who  goes  into  the  shop  each 
afternoon  and  checks  all  the  operations  and  material  listed  m 
every  department.  This  checking  is  very  important,  and  upon 
it  depends  the  delay  and  condition  reports  referred  to. 

One  interesting  feature  of  this  work  is  the  despatch  board  in 
the  schedule  office.  This  board  is  about  5  ft.  long  x  3^^  ft.  wide, 
and  is  ruled  into  small  squares  made  by  73  vertical  and  30  hori- 
zontal columns.  The  vertical  columns  stand  for  all  the  scheduled 
operations  and  material,  and  in  order  to  locate  them  quickly  a 
horizontal  T  square  slider  is  used  on  the  board  and  the  names  of 
the  parts  are  printed  on  the  slide — one  name  for  each  column. 
The  horizontal  columns  represent  the  days  of  the  month.  \\  hen 
a  job  is  scheduled  for  a  certain  day  the  engine  number  is  entered 
on  the  line  for  that  day,  and  in  the  column  for  the  class  of  work 
to  which  the  job  belongs.  Then  by  pushing  the  T  square  slide 
up  to  the  line  for  a  given  day  all  the  operations  and  materia!  for 
that  day  are  shown  by  reading  the  entire  length  of  the  line. 
When  too  many  engine  numbers  appear  in  any  one  square  it 
means  that  the  department  interested  is  overloaded  and  the 
schedule  clerk  moves  some  jobs  ahead  or  back  to  relieve  the 
congestion. 

This  system  literally  ties  together  all  departments  concerned 
and  its  effect  upon  the  foremen  and  workmen  is  quite  noticeable. 
There  is  much  less  friction  between  departments,  since  the  dates 
stand  for  the  general  foreman's  order  to  deliver  the  material, 
and  any  man  going  to  a  department  to  hurry  some  part  is  told 
that  he  will  get  it  on  the  date  set  for  it.  The  responsibility  is 
never  placed  upon  the  wrong  man,  and  when  a  workman  is  at 
fault  the  delay  report  shows  it  correctly,  and  if  he  has  a  black- 
board over  his  bench  for  recording  dates  the  board  advertises 
very  plainly  the  fact  that  he  is  delinquent.  These  assigned  dates 
are  just  like  so  many  tasks  or  jobs  given  out  in  logical  order  by 
the  general  foreman,  and  everv-  man  works  with  better  satis- 
faction when  he  knows  each  day  just  what  he  is  going  to  do  and 
that  it  is  just  what  the  superintendent  wants  him  to  do. 

Under  this  system  the  piece  workers  get  more  work  and  get  it 
regularly,  which  results  to  their  benefit.  The  foremen  all  like 
the  system,  because,  if  lived  up  to.  their  labors  are  very  much 


lightened.  They  do  not  have  to  continually  rush  about  proddii  j 
first  one  department  and  then  another,  and  consequently  th(  r 
time  is  put  in  to  better  advantage  supervising  and  instruct!  ^ 
the  men  and  forwarding  material.  The  result  of  all  this  is  bett  r 
and  more  accurate  work  and  more  contentment  and  good  fc  - 
ing  all  over  the  plant.  It  is  hard  to  estimate  the  cost  of  lack  f 
harmony  in  a  shop,  but  the  co-operative  spirit  induced  by  s\  - 
tematic  methods  is  greater  than  usually  realized. 

No  claim  has  been  made  by  the  management  for  any  dir(.t 
saving  in  cost  of  repairs  under  these  improved  methods,  but  'A 
such  a  system  as  described  is  religiously  lived  up  to  it  cann  t 
fail  to  decrease  shop  operating  costs.  There  will  also  be  a  sa  - 
ing  from  quicker  deliveries  of  engines  since  these  schedules  pr  - 
vide  for  minimizing  delays  and  an  engine  is  worth  from  $40  > 
$50  a  day  to  the  company. 

This  routing  system  is  not  properly  defined  as  scientific  man- 
agement, but  is  a  form  or  type  of  these  advanced  methods.  It  is 
scientific  management  in  so  far  as  any  modern  and  efficient  form 
of  management  may  be  termed  scientific.  The  schedule  office, 
as  it  is  called,  is  very  closely  allied  to  the  planning  department 
advocated  by  F.  W.  Taylor,  H.  L.  Gantt.  H.  Emerson  and  others. 

There  can  be  no  question  but  that  this  work  is  a  step  in  tlic 
right  direction,  as  has  been  confirmed  by  the  railways  who  ha\e 
adopted  similar  methods.  But  no  new  system  will  succeed  with- 
out the  hearty  support  of  the  management ;  not  only  the  foreman 
and  the  superintendent,  but  the  superintendent  of  motive  power 
and  the  general  manager  must  give  it  their  endorsement  and  ap- 
proval. Men  are  quick  to  notice  whether  a  new  plan  is  l)ackc(l 
or  not.  and  human  nature  is  such  that,  without  proper  backing, 
the  best  system  may  fail  through  neglect  to  conscientiously  fol- 
low its  principles. 

As  we  view  it  this  system  forces  everj'body  to  do  his  duty 
The  man  in  authority  who  wants  a  system  which  will  force  every- 
body else  to  do  his  duty  but  leave  him  free  to  do  as  he  pleases 
is  too  often  evident;  such  a  man  could  not  introduce  this  system 
successfully;  having  once  endorsed  it  he  also  must  live  up  to  the 
dates  and  schedules.  Unquestionably  this  work  will  become  more 
and  more  popular  in  railway  repair  shops ;  the  principles  involved 
can  be  applied  to  the  car  shop  as  to  the  locomotive  shop,  and 
to  the  little  or  the  big  shop. 


HIGH    SPEED    METAL    CUTTING 
MACHINE 

A  machine  using  a  flat  saw  blade  which  will  cut  through  a  t» 
in.  diameter  bar  of  machinery  steel  in  20  minutes,  or  through 
a  12  in.  I-beam  in  10  minutes,  leaving  a  face  which  is  true  and 


High   Speed    Metal   Saw. 
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squ  ire,  is  being  built  by  the  Racine  Tool  &  Machine  Company, 
Racine  Junction,  Wis.  It  is  a  development  of  a  power  hack  saw 
carried  to  a  point  where  it  becomes  a  tool  of  precision  and  can 
be  classed  with  other  high  grade  machine  tools.  While  it  uses 
a  saw  blade,  the  frame  carrying  it  is  remarkably  rigid  and  is 
carried  by  a  support,  so  designed  as  to  prevent  any  possibility 
or  tendency  for  movement  outside  of  the  true  vertical  plane. 
Thf  cutting  is  performed  by  the  draw  stroke  and  the  blade  is 
lifted  clear  on  the  return  stroke.  A  geared  circulating  pump  ap- 
plies a  cutting  compound  to  the  blade  while  in  operation,  allow- 
ing it  to  be  run  efficiently  at  high  speed. 

The  machine  consists  of  a  substantial  base  on  which  is  mounted 
the  vise  for  carrying  the  work  and  the  frame  carrying  the  driv- 
ing mechanism.  The  vise  is  arranged  to  swivel  at  any  angle  up 
to  45  deg.,  and  has  a  capacity  for  cutting  an  11  in.  bar  at  this 
angle.  The  saw  frame  is  supported  at  the  top  by  an  arm  which 
is  pivoted  near  the  driving  shaft.  An  eccentric  on  the  shaft, 
operating  through  an  auxiliary  arm  that  is  connected  with  the 
main  arm  through  a  toothed  quadrant,  lifts  the  frame  and  blade 
slightly  when  the  saw  is  on  the  return  stroke.  The  power  is 
transferred  to  the  frame  through  a  connecting  rod  attached  at 
a  point  on  the  frame  very  close  to  the  connection  of  the  blade. 
.Arrangement  is  made  so  that  the  saw  frame  remains  automatically 
at  any  height  when  lifted  up,  allowing  the  stock  to  be  placed  in 
the  machine  without  interference.  This  machine  will  accommo- 
date stock  measuring  12  in.  x  15  in.,  and  uses  blades  from  17  in. 
to  24  in.  in  length.  It  has  a  net  weight  of  500  lbs.,  occupies  a 
floor  space  of  24;^  in  x  66  in.,  and  has  a  height  over  all  of  41 
in.  It  can  be  arranged  for  either  belt  or  motor  drive.  In  the 
latter  case  a  speed  box  is  provided  giving  three  different  speeds. 

BEAUDRY    PEERLESS    HAMMERS 


coil  springs,  leather  straps  or  rubber  cushions,  every  working 
part  being  made  of  steel.  The  ram,  which  can  be  obtained  in 
seven  different  weights,  varjing  from  25  lbs.  to  200  lbs.,  is 
connected  to  the  spring  arms  by  two  pairs  of  steel  links.  These 
are  arranged  to  give  the  maximum  freedom  and  lift  of  the-' 
ram  and  impart  through  the  spring  arms  a  very  elastic  blow.' 
The  tension  on  the  spring  arms  and  links  is  adjusted  and  main-\ 
tained  by  tension  nuts  in  the  spring  box. 

A  foot  treadle  extending  around  the  machine  is  connected 
to  the  idle  pulley  bearing  ;:gainst  the  loose  belt  and  by  means 
of  a  varying  pressure,  any  desired  speed  or  force  of  blow 
can  be  obtained.  A  brake  band  fitted  around  the  extension  of 
the  driving  pulley  is  connected  with  the  arm  of  the  idle  pulley 
so  that  the  hammer  is  stopped  instantly  when  the  treadle  is 
released. 

The  anvil  is  cast  separate  from  the  bed  and  is  attached  to 
it  by  bolts  at  the  base  and  by  two  strap  bolts.  A  wood  filler 
is  inserted  between  the  anvil  and  the  bed  to  eliminate  vibration. 
The  anvil  is  so  placed  that  any  length  bars  can  be  worked 
either  way  of  the  dies  and  it  has  an  independent  and  adjustable 
shoe. 

Special  attention  has  been  given  to  the  material  and  the  de^ 
sign  of  all  parts  of  this  machine.  The  ram  is  of  steel  fitted 
in  heavy  U-shaped  guides.  Arrangement  is  made  for  adjusting 
it  on  the  connecting  rod  to  allow  for  varying  heights  above  the 
dies.  It  is,  however,  at  all  times  almost  wholly  contained 
within  its  guides,  insuring  perfect  alinement  and  a  true,  square 
blow.  The  guides  are  fitted  with  taper  gibs  to  take  up  any  wear 
that  develops. 


NEW    CAR    WHEEL     BORING    TOOL 


.\   new   power  hammer  of  the  belt  driven  type,  designed   for 
comparatively  light  general  forging  and  specially  for  tool  work 


Two  hundred  cast  iron  wheels  bored  in  10  hours  is  a  record 
made  recently  at  one  of  the  plants  of  a  car  manufacturing  com- 
pany.   These  wheels  were  all  for  5  in.  x  9  in.  axles,  the  size  of 


New  Beaudpy  PeerTess  Power   Hammer  for  General  PorgTng  Work. 


or  other  forging  that  requires  extreme  quickness  of  blow,  has  the  bore  being  614  in.  Each  wheel  was  bored  in  two  independent 
be.n  designed  by  Beaudry  &  Company,  141  Milk  street,  Bos-  cuts  to  fit  standard  gages.  The  boring  machine  was  a  Xiles,  about 
tor.     This  hammer,  like  its  heavier  predecessor,  has  no  beam.    ,  four  years  old,  and  the  Davis  expansion  car  wheel  boring  topis 
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daily  nii^.n  i->iu-.l  Ii\  ilii>  miVi-.c  ii'll.-  uluri'  t.;Kli  |pan  is  dilayed 
and  li"U  in.in\  day>  it  is  l;ilc;  in  tin-  'kiinark-."  i.-i'Iiiinn  .m  this 
furiii  i>  iiixcii  tlic  causi-  for  tliv  (kla\  and  ilk'  date  \\w  iiart  or 
<>(Krriti')n  is  i)r'>iniscd  to  Ijc  c<>n)pUtr<l. 

'I'lic  sclu-didc  ofticc  ci ■mains  bm  tu.i  nu'ii.  a  I'Mrcniaii.  or  chief 
clrrk.  and  an  assiMant.  Tliis  small  force  is  all  thai  is  ro(iuircd 
to  give  out  ilu-  dates  I'or  r.^iairing  more  than  ?<()  engines  a 
niontli.  Since  each  engine  calls  tor  27S  dates,  mider  this  sys- 
tem an  <iiit|nit  of  HC)  engine-  a  tn.>mli  means  that  tiio  schedule 
clerk  and  his  assistant  must  iin>l  and  write  down  J2._'4()  dates 
per  month.  This  woul<l  l>e  an  imjiossihU-  ta;-k  for  tuo  men  if  it 
Were  not  for  a  special  calendar  slide  rule  which  when  once  set 
l<'r  a  certain  schedule  makes  it  a  shrjrt  joh  to  call  off  the  dates. 
A  >cliednle  sheet  "r  "'key"  slvet  is  usetl  with  the  rnli-  and  each 
engine  or  class  of  engine  has  it.s  own  fixed  schedule. 

The  sche<hik-s  and  r^uti-  >hee.ts  are  tiia<le  iij)  fr.  mii  .i  kib'wl- 
r<lge  "i  the  work  that  thi'  >hop  can  do  an<l  has  <!■ 'Ue  in  the  past. 
Some  engines  arc  .given  IS  days,  and  others  14  or  _'4  days,  ac- 
crding  .t'">  tile  work  to  he  <!oiie  upon  them.  When  the  total 
imndier  ft  <lays  for  an  engine  is  deteritiiued.  each  separate  iiect- 
nig  ^h'lp  oi)eration  is  allowed  a  certain  time  and  then  all  the  de- 
I>artment>  coticerned  are  given  dates  couforiuing  to  tl)e>e  laies, 
1iecau>e.  as  already  stated,  tlu-  wh'de  sclunu'  hinues  upiin  the  ile- 
Jivery  date. 

There  ari-  niaiiy  dilVeniu  Mank--  ancl  funns  of  several  coloi.i 
used  in  lhi>  vvrk.  hut  ilie\  uotild  in  any  case  have  to  lie  varie<l 
t"  -nil  the  condition>  arising  in  each  sliop  where  this  system 
might  lie  introduced.  'I'he  iirinciples.  however,  will  apply  tc 
similar  work  anywhere.  .Si.uie  of  the  forms  ari-  nsid  to  cnvey 
tlu  dates  fri'iii  the  sche<lule  oHice  to  the  foriiiun.  while  "ther.s. 
•  •n  ]iink  paper,  are  delay  or  condition  nport*.  I  here  are  also 
check  sheets  useil  hy  the  assistant  who  g.ies  int<'  the  sli,,p  i-.ieh 
afti-rnix»n  .ind  checks  all  the  operati<ins  ami  m.iterial  li-ieil  m 
every  <lepart»nen'.  This  cheeking  is  very  imiiortant.  and  upi'ii 
it  dejiends  the  delay  anil  condition  reports  referred  to. 

<  )ne  interestinsf  featiu-e  of  thi-  work"  is  the  d.espatch  lizard  in 
the  .schedide  otVice.  This  l.oanl  is  aln'Ut  .^  ft.  I'lig  x  ,V  ^  ft.  wide, 
and  is  ruled  into  small  xiuares  made  iiy  7.?  vertical  and  .^0  hori- 
zontal cipluimis.  The  vertical  cohmnis  stand  for  all  the  scheduled 
operatic  His  and  material,  aiiil  in  order  lo  locate  them  iiuickly  a 
h"rix"mal  T  square  slidi-r  is  used  "U  the  Ii"ar<l  and  the  names  of 
the  jiarts  are  priniid  "U  ihe  sIi(U  nue  name  Ii'T  each  colunm. 
The  horizontal  columns  reiireseiit  the  days  of  ihe  month.  When 
a  j"li  is  sche<hihd  '"r  a  lertain  dav  the  mgine  mimlier  ^s  entered 
oil  the  line  for  that  day.  and  in  the  column  for  the  class  ,,f  work 
1. 1  which  the  jol>  lielongs.  Then  hy  pushing  the  T  sipiare  .-lide 
11)1  to  the  line  for  a  given  day  all  the  operations  and  maiirial  lor 
that  day  are  sliown  hy  reading  the  entire  length  of  the  line. 
When  t<io  many  engine  numhers  appear  in  any  one  sipiare  it 
means  that  the  department  interested  is  overloaded  and  i!ic 
scludule  clerk  rmives  some  joh.s  ahead  ■  ^r  hack  to  relieve  the 
Congestion. 

This  system  literally  ties  togellur  all  deparimeiits  concerned 
and  its  effect  up(^n  the  foremen  and  workmen  is  (piite  notieeahle. 
Tlure  is  much  less  frictjoii  hetweeii  departments,  since  the  dates 
staml  for  the  general  foreman's  order  to  deliver  tlie  material, 
and  any  man  going;  to  a  deiiartment  to  hurry  some  pan  is  lojd 
that  he  will  get  it  on  the  date  set  for  it.  The  responsil.ility  i> 
never  itlace<l  upon  the  wrong  man.  and  when  a  workman  is  at 
fault  the  delay  report  shows  it  correctly,  and  if  he  has  a  hlack- 
hoar<l  "V-r  his  1  ench  for  rec-irdini:  ilales  the  hoard  advertises 
\erv  iilainlv  the  fact  that  he  is  delin<|uent.  These  assigned  dates 
are  just  liki-  s,.  many  tasks  or  j..hs  given  out  in  logical  order  hy 
tlu'  general  foreman,  ami  everv  man  vcrks  with  Iie'ier  saiis- 
lacti.  .n  wilt  I!  he  knows  e.ich  dav  jus|  what  he  is  '^.<\w^  \"  <l<  and 
that  it  is  jusi  what  the  superintendent  wants  him  to  do. 

I'nder  this  system  the  piece  workers  get  more  work  and  get  it 
rcLiularlv.    which    results    to   their   heiurit.     The    foremen  all   like 
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tirsi  ■HU'  depanmeiil  .md  then  another,  and  Cousequentlv  th 
lime  is  imi  in  i"  hcttcr  advantage  supervising  and  instruct 
ihe  men  and  forwarding  material.  The  result  oi  all  this  is  Ixt 
and  more  accurate  work  and  more  contentment  and  good  u 
ing  all  over  the  plant.  It  is  hard  to  estimate  the  cost  of  lack 
harmonv  in  a  shop,  hut  thi'  co-o|)erative  spirit  induced  hy  a 
tematic  method^  is  greater  than   usually  realized. 

.\'o  claim  has  been  made  hy  the  management  for  any  dir 
saving  in  cost  of  repairs  under  these  iniiimved  methods,  but 
such  a  system  as  described  is  religiously  lived  up  to  it  cant- 
fail  to  decrease  shop  operating  costs.  There  will  also  be  a  sa 
ing  from  (luicker  deliveries  of  engines  since  these  schedules  [i; 
vide  for  minimizing  delays  and  an  engine  is  worth  frcim  .S4() 
S5()  a  day  to  the  company. 

This   ii.miiig    system    is   not   projierly   delined   as   scieiitilic   m;r 
.iLiemeiii.  but  is  a  fi  irm  or  tyjie  of  these  adv. meed  methods.     It 
sciiiitiiic  management  in  so  far  as  any  modern  an<l  ethcient  for 
''I    manageimiu    may    be    teriiu-(l    scientilic.       Ihe    sche<lule    ■■tlii    . 
,is  it   is  called,  is   very  closely  allied  t.i  the   planning  deiiartmet 
advocateil  hy  I.  \\.  Taylor,  H.  1..  <iantt.  H.  Emerson  and  othe; 

There  can   be   ii.  ■  iiuestion   but   that   this   work   is  a   step  in   v 
riiilit  direction.  ,is  li.is  beiii  coiitiriiied  by  the  railways  who  ha 
adopted  similar  methods,     i'.ut  no  new  system  will  succeed  witi. 
ont  the  lieartv    siipju'ri  •■f  the  management:  not  only  tlie  f..renirr: 
.and  the  siiperinteiidem.  Inn  the  suiierintendeni   of  motive  po.wi' 
an<l  tile  general  maii;i;^er  must  give  it  lluir  endorsement  and  :ij 
priival.      .Men   are  i|uick   to  notice   whether  ;i   new   pl.an   is  backi.. 
or  not.  ami   human   nature  is   such   th.it.   without   pro])er   backiii- 
the  liest    svstem   m.av    f.ail   througli   luglecl    lo   conscieini'>UsIv    i'-'- 
low   its  |irinci]iles. 

\s    we    view    it    this    svstem    forces    everv  bodv    to   do    lii-    dul} 
riu'  man  in  authority  who  w.aiits  .a  system  which  will  force  everv 
body  else  to  do  his  dutv    but   leave  him   free  to  do  as  he  p!eas<  - 
is  too  often  evident:  suoli  a  man  could  not  introduce  this  s\steii 
succt-ssfidlv  :  having  once  eiidorseil  it  he  .also  must  live  ui'  i"  tl'i 
dates  anil  si-heduK-s.     I  iic|uesiionablv   ibis  wurk  will  beC"me  m^vi 
and  mori'  popular  in  railwav  rep.iir  shops:  the  principK  -  invlvei: 
can    be   .ipiilied   ti>   the   car   sho]i   as   to   the   !e)Coniulive    shop,   au': 
to  the  little  or  the  big  simp.  '. 

HIGH   spi:i:i)  mi:t.\i.   citting 

MACHINK 

.\   machine   usiiii;   a   ll.it    s.iu    lilade   which    will   cut   tbr. 'Ul;!!   a  < 
in.    ili.imeter   b;ir   of   m.'tchinerv    steel    in    JO   minutes,    or    iliroi;<j! 
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iili.  re.  is  ln.in,u  built  li_\  tlic  l\:icinf  Toul  &  Machine  Company. 
iia  lie  Jnnctinn.  Wis.  It  is  a  tlc\  ilupnu'iit  of  a  power  hack  saw 
oai  ii.<J  t<>  a  point  where  it  hcciunes  a  inul  of  precision  and  can 
1,1-  iassed  with  otlier  hiL;h  ijrade  niacliine  tools.  \\  Iiile  it  uses 
;i  -rW  blade,  the  frame  carrying  it  is  remarkably  rigid  and  is 
car  ied  b>'  a  sui)|)ort.  so  designed  as  to  prevent  any  ])ossil)ility 
,,r  endeiicy  for  nio\  i.'nuiu  outside  of  the  true  vertical  plane, 
ri;  cutting  is  iierformed  by  the  draw  stroke  and  the  Wade  is 
lilt  ;1  clear  on  the  return  stroke.  A  geared  circulating  inlmp  api- 
l>lir  -  a  cutting  compound  to  \\k-  l>latle  while  in  ojtcration.  allovv- 
iiic  ii  to  be  run  efliciently  at  liigh  speed. 

■;  iie  machine  consists  of  a  substaiuial  base  on  ulticb  i'  inoumed 
rjir  vise  fur  carrying  the  work  and  the  frame  carrying  the  driv- 
in.u  nicchanisnr.  The  vise  is  arranged  to  swivel  at  any  angle  up 
ir.  45  deg.,  and  lias  a  capacity  for  cutting  an  11  in.  bar  at  this 
aiiule:  The  saw  frame  is  supporte<l  at  the  top  hy  an  arm  which 
i»  j'ivoted  near  the  driving  shaft.  An  eccentric  on  the  shaft. 
•  ..pirating  through  an  ruixiliary  arm  that  is  connrctitl  with  the 
ni;i;n  arm  through  a  toothed  (juadrant.  lifts  the  frame  and  blade 
sliviitly  when  the  saw  is  on  the  return  .stroke.  The  power  is 
tnnisferred  to  tiie  frame  through  a  connecting  rod  attached  at 
a  t joint  on  the  fr:mie  very  close  to  the  connection  of  the  blade. 
Arrungement  is  m.idr  so  iliat  the  s.iw  frame  remains  automatically 
,a  any  height  wlun  lifted  up.  allowing  the  stock  to  bv  placed  in 
ilu-  machine  without  interference,  'i'his  machine  will  .'iccounno- 
•latc  stock  measuring  12  in.  \  15  in.,  and  usis  bl.ides  fri>m  17  iu. 
.1..  _'4  tn.  in  lenjjth.  It  has  a  net  weight  of  5(K)  lbs.,  occupies  a 
tl'j'-r  sjiace  of  24' _•  in  x  <>()  in..  an<l  has  a  height  oyer  all  "f  41 
it)  It  can  be  ;irrant;ed  for  either  belt  or  motor  drive.  In  the 
iiittCrcase  a   sjieed  bo.\  is  ])ro\i<K-d  giving  three  dilferent    -])eeds. 

r        HKAl  I)K^     PHKKI.ESS    HAMMER 

\    new    |io\ver    hammer    of    ilie    belt    <lri\eu    t\iie.    <lesi;-:iu<i    for 
■  C','tnpar.iti\  ilx    liiibt    uiini  r.il    forging   and    specially    for  tool    work 


coil  springs,  leather  straps  or  rubber  cushi<>»i,<,eveTy  working 
part  being  made  of  steel.  Tiie  ram.  which  c;m  Ik.-  obtained  in 
sweu  (litYercnt  weights.  var\ing  from  25  lbs.  to  200  lbs..  i» 
connected  to  tlie  spring  arms  by  two  pairs  of  steel  links.  These 
src  Hr ranged  to  give  the  maxinuim  freedom  ami  lift  of  the 
ram  and  inrpart  through  the  spring  arms  a  Acry  el.'istic  blow. 
The  tension  on  the  spring  arms  and  links  is  adjusted  and  niain^ 
t;'.ined  by  tension  nuts  in  the  spring  box. 

A  foot  treadlt;  extend'Ug  around  the.  machine  is  O'luncvted 
to  the  idle  jiuUey  l>earing  igainst  the  loos^e  belt  and  by  ineans 
of  a  \arying  pressure,  any  desired  si>eed  dr  t\>rce'  of  blow 
can  be  obtained.  A  brake  band  fitted  around  the  exiensiDU  of 
the  driving  pulley  is  connected  with  the  ariiiof  the  i41e  pxrllcy 
so  that  the  hannner  is  stopped  instantly  when  the  -tre-iiJU:  is 
released.  '.      . -:  '". ,  .  .  ■  ^ 

The  anvil  is  cast  separate  -from  the  bed  and  is  atluched  to' 
it  by  bolts  at  the  b.ise  and  In  two  strap  bolts.  A  Wood  riller 
is  inserted  between  tile  an\il  ;tnd  the  l>ed  t"  eliminate  vibration. 
The  anvil  is  So  placed  th.it  any  length  b.-ir^  Can  bo  worked 
either  way  of  the  dies  and  it  li.i-  ;m  indeiiendent  ;an4  adjiistabk 
shoe.  .  V,  '        ■-'_  ■/ 

Special  littention  h;is  Iieen  iiiven  to  the  material  aU'ltli*  de- 
sign of  all  pnrts  of  this  in.ichine.  Tire  ram  is  of  Steel  lilted 
in  heavy  L'-shaped  guides  Arrangement  is  nuKje  for  adjusting 
it  on  the  connecting  rod  to  allow  for  varying  beights  above  the 
clies.  It  is,  however,  at  all  times  almost  wholtvcontaiiied 
within  its  guides,  insuring  perfect  alittvnunl  juid  a  true,  s^juare 
blow.  Tile  guides  arc  fitted  with  tajier  gibs  Jo  t:ike.iip  ;m\  year 
that    develops. 

NEW    GAR    WTf EEL     RORIXG    TOOl 

Two  liundred  cast  in.tu  wheels  bore<l  in  Id  hours  is  a  record 
m.ide  recently  at  one  of  the  pl.mts  of  ;i  ear  m;innfacturing,,-cOm- 
p.inv.      Thest'  vvlievls  weri'  .ill   for  5  in.  x  ''  in    axles,  the  size  ■»• 


New   Benudry    Peerless   Pcwer   Hammer  for   General    Forging    Work. 


'■'t  -ther  foruim;  ili;.t  nciuin-  extreme  (luickne-s  of  blow,  has  the  bore  being  O^S  in.  Kach  wheel  was  borvd  in  tvvii  itideiHudeut' 
W  i  designed  b\  licuulrv  \  loinpanx.  141  Milk  street.  Hos-  ctit^  to  lit  standard  gages.  The  boring  machiiie  wa<  a  >^iles,,<d*out 
<•>.      This   hammer,   like   its   heavier   predecessor,  has   n<.>  ^cam,       four  years  obi.  and  the  l^avis  expansion  car  wheel  boring  t.iids. 


542 


'■'■'' '. 


AMERICAN     ENGINEER. 


Vol  86.  No.  10 


■'':.  O'^ 


^.■•■ 


::^;i-:v;/. 


K    '. 


■i-»M 


>  :•  " 


;.■■  i-  .  • 

'■;'.■  ^''     ' 


of  an  especially  powerful  design,  recently  developed  primarily  for 
boring  steel  wheels,  were  used. 

The  boring  tool  used  does  not  differ  greatly  in  principle  from 
the  former  "two-in-one"  tool  designed  by  the  Davis  Boring  Tool 
Company  of  St.  Louis,  which  has  made  such  a  wonderful  im- 
provement in  the  output  of  car  wheel  boring  machines.  These 
tools  are  fitted  with  two  cutters,  each  being  arranged  for  mi- 
crometer adjustment.     The   lower   one  is   a   roughing   tool,   and 


YOKE    RIVETER. 


Expansion    Boring  Tool   for   Cast   Iron  Wheels.  •' ' 

•< 

. '    with  it  the  hole  is  bored  to  very  near  its  finished  size.     After  it 

has  passed  through,  a  single    cutter  in  the  upper  part    of  the 

arbor  is  provided  for  chamfering  the  hole.    This  cutter  is  quickly 

•    adjusted  by  means  of  a  screw  and  can  be  easily  removed  aftci 

the   finishing   cutters   have   started   to   bore.      -After   the   hole   is 

rough  bored  and  chamfered,  the  finishing  cutters  are  expanded 

to   the  proper   size,   the   actual   time   re(iuired    for   this  operation 


Expansion    Boring  Tool  for  Steel   Wheels. 


being  about  six  seconds.  They  are  then  passed  through  with  a 
very  coarse  feed  since  only  a  light  cut  is  required  and  a  per- 
fectly smooth  hole  results. 

On  the  tool  for  steel  wheels  the  shape  of  the  cutting  edge  has 
l)een  changed  somewhat  and  the  body  of  the  tool  has  been 
Strengthened  for  heavier  work,     l-'or  use  in  setting  the  cutting 


Micrometer   Calipers  for  Setting    Boring   Tools. 

edges  of  these  tools  a  type  of  micrometer  caliper  has  been  de- 
veloped with  which  the  wheel  fit  on  the  axle  can  be  calipered  and 
the  amount  of  reduction  desired  for  the  fit  can  be  made  by  shift- 
ing the  leg  of  the  caliper  which  carries  an  arm  on  a  micrometer 
scale,  as  is  shown  in  the  illustration.  With  the  caliper  thus  set, 
the  cutting  edge  of  the  tool  can  be  adjusted  directly  to  size. 
For  the  next  larger  axle  the  micrometer  leg  oniy  is  reset  and  the 
difference  in  the  reading  noted.  The  cutters  are  then  adjusted  by 
their  dials  to  the  increased  size.  Thus  by  using  the  micrometer 
reading  on  the  calipers  the  cutters  can  be  accurately  made  larger 
or  smaller   without   direct   calipering. 


;  ;  -  BY  Z.  B.  CLAYPOOL, 

Apprentice  Instructor,  St.  Louis  &  Ssn  Francisco,  Sprin<<ietd,  Mo. 

The  yoke  riveter  illustrated  is  used  for  removing  short  pieces 

of  staybolts  left  in  the  outside  boiler  sheets,  after  they  have  bicn 

broken  down  with  the  staybolt  breaker  and  the  firebox  has  bscn 

removed.     The  I'oiler  shell  is  stood  on  end  and  the  yoke  rivtier 

r     ^       ^ 4'4- >| 


H-74-.I 


hen         -^S^W-134'^ 


3"       9 

~l4x6  Sfnotte.  Jam  Rhtfer 

fttrt         ^  -,  ,-  -t 
h,n  ->iJ?K--«$--H  4-.J    In- 

voke Riveter  for  Removing  Staybolts. 
is  hung  over  the  shell  from  a  jib  crane,  and  with  it  the  short 
pieces  are  knocked  out  of  the  holes.     This  method  has  proved 
more  efficient  and  economical  than  previous  methods^     The  cost 
of  material  was  $'0.63,  and  the  cost  of  labor  was  $53  57.  a  total 


End   of  Yoke  Riveter  Showing  the  Tool   and    Die. 

of  $124.20.  The  jam  riveter,  die  and  holders  were  purchasi  i 
from  the  Chicago  Pneumatic  Tool  Company.  The  riveter  has  i 
cylinder  diameter  of  1^  in.,  and  a  stroke  of  6  in.  The  fran  e 
was  built  at  the  Springfield  shops,  and  has  been  in  service  aboiil 
two    years. 
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Comparative  Tests  of  Freight  Locomotives 


Records  of  Mikado  and  Consolidation  Engines 
in   Regular  Road  Service  on  the  Lackawanna. 


A  saving  of  from  29  per  cent,  to  32  per  cent,  in  coal  and  27 
j)cr  cent,  in  water  per  ton-mile  in  freight  service  has  been  ef- 
fected on  the  Delaware,  Lackawanna  &  Western  by  the  intro- 
duction of  a  heavy  and  powerful  class  of  Mikado  type  loco- 
motives of  the  latest  design  in  place  of  consolidation  loco- 
motives of  a  straight  forward  conventional  design.  This  is 
shown  by  the  results  of  comparative  road  tests  between  the 
new  Mikados  built  for  this  company  by  the  American  Loco- 
motive Company,  and  described  in  the  September,  1912,  issue 
of  this  journal,  page  459,  and  consolidation  locomotives  pre- 
viously used  in  the  same  service  and  purchased  last  year  from 
the  same  builders. 

As  a  result  of  their  greater  economy,  the  Mikados,  though 
32  per  cent,  heavier  and  much  more  powerful  than  the  con- 
solidations, burn  21  per  cent.,  or  from  2  to  3  tons  less  coal 
per  trip  than  the  latter,  and  yet  haul  14  per  cent,  heavier  trains 
at  the  same  or  higher  speeds. 
.  The  trials  were  in  no  sense  a  scientific  test  to  determine  the 
relative  efficiency  of  the  two  designs.  The  object  was  merely 
to  compare  the  performance  of  the  two  classes  of  locomotives 
with  respect  to  fuel  and  water  consumed  and  load  and  speed 
in    the   same    service   and    under   average    operating   conditions, 


eluded  in  any  of  the   following  tabulations  of  average  results, 
except  in  Table  No.  2,  which  shows  the  relative  performance 

from    Elmira    to    Wayland. 

The   consolidation    locomotives   were   comparatively  new   and 
have  been  in  service  only  a  year  and  were  in  good  condition 

■■\/:.--;;:r-i;r;^-\-V-/;     TABLE  NO.  2.  '■-■■   >;  .'•^r '    ■■'.^ 

■;•',.  .'..Comparative   Average    Results    on    Easy    Grades.  .;-'.' 

.-'.■■''■    ■,  Elmira    to    Wayland    (Westbound). 

■••■.•■  "v       Type.       ■•--:,  .-■V'^/V'       ^,.   .-  :" 

Distance,    miles    . 

Time,   total,   hours  and   minutes 

Time,    delayed,    minutes 

Running   time,    hours   and   minutes 

Speed,    miles    per    hour 

Tonnage    behind   tender    

Number   of   scoops    

Coal,    pounds     

Pounds  of  coal   .per   1,000  ton-miles   (ex- 
clusive  of  engine    and   tender).. 


Per  cent. 

2-8-0. 

2-8-2. 

Difference. 

62!^ 

62>A 

5.00 

4.07 

«  »>  •  ■■■'* 

."^8     : 

.41 

.... 

>*&■' 

3.26 

.... 

T? 

18.25 

21.6 

2,989 

3.328 

11.4 

1,016 

826 

.... 

17,780 

11,977 

23.6 

95 


57.6 


39.3 


of  repair.  Whatever  advantage  there  was  between  the  two 
classes  of  locomotives  in  this  respect  was,  of  course,  however, 
in  favor  of  the  Mikados.  To  offset  this,  however,  the  engine- 
men  were  not  familiar  with  the  operation  of  the  Mikado  loco- 
motives.      .      "^  '••'■-'•; •.■      ;      .:•  •••.^<^-".-^  a;  .■■,.-; »'^   V"':.  ■ 
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Profile    Delaware,    Lackawanna   &   Western     Between  Owego  and    Buffalo  on  the   Lackawanna. 
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with  a  view  to  determining  just  what  average  benefits,  if  any, 
the   Mikados  effected  in  handling  the  traffic. 

All  observations  were  made  on  the  Buffalo  division  between 
Elmira  and  East  Buffalo,  a  distance  of  141  miles,  the  profile 
of   which    is    shown    in    the    illustration.      Records    were   kept   of 


;       :;:        TABLE  NO.    1.       ;,    i  , 
Summary  of  Average  REStTLTS. 


'.'  '■  '  *    ...    '  '•       ■       .'  '".  '.  •  ■"  ■'. 

■  *: '  ■'  ■ ' 

"••..-     ■; 

Iv 

." 

.::.:.^^.: 

Sic 
2S 

•"■•  "•  ',       ^   '■              ^,       ■    '     . 

1  ■■    '•■  ' 

u    ^ 

-*' 

u    V 

5?  »- 

.•■•■■.  - '  .   ■      ' 

Westbound. 

v>t: 

Eastbound. 

ute 

>  i> 

;-■■  "P 

2-8-0. 

2-8-2. 

""*  — 

2-8-0. 

2-8-2. 

Itistance     

141 

141 

141 

141 

.... 

.... 

Ton-miles    per    trip 

420,537 

469,248 

ii.5 

332,533 

386,183 

16.1 

13.8 

Scooas   fired   per   trip... 

1,564 

1,491 

.... 

1,265 

1.275 

.... 

Coal   fired   per  trip,  tons 

13.7 

10.8 

21 

11.05 

9.25 

19.4 

20.2 

Time,  total,   hrs.   &   rain. 

10.25 

10.17 

.... 

11.17 

9.10 

•  •.  • 

..   ... 

Time,  dead,   hrs.  &  min. 

2.18 

1.38 

.... 

3.08 

2.21 

>  *••■'•, 

.  -•■*•■?- 

Kunning     time,     hrs.     & 

mm 

8  07 
17.3 

8.39 
16.4 

"s" 

8.09 
17.6 

6.49 
20.7 

i7.*6 

Speed,  miles  per  hour. . 

6.3 

Pounds  of  coal  per  1,000 

ton-miles         (exclusive 

of  engine  and  tender) 

« 

.45.9 

29.4 

66.7 

,    47.S 

2iJ^ 

29.1 

Pounds     of     water     per 

'■•  *■■     . 

.■■^■" 

-■.             ;•     ■ 

;-'•'■•-■.■■ 

■'  -*•■•  '*■.■"■",■ 

i'-'.-.':- 

.''t 

1. 000     ton-miles      (ex- 

•.'• ■  ■■  -.  ■ 

'.  -^  ;.-'  .'.  :' 

.".'•"^  "■  :.'■"' 

*••■  ■  ■ ' ' 

clusive   of  engine   and 

.:-  ..•.-.;:.:■,.-; . 

-•  ■■•:.■■ 

'        ■>  '■■'■  ■   ' 

*."■;■.■' 

., . .'.  ■ 

tender)     

571.3 

''■    *  '..•  •-■ 

'•"k#4.. 

■  ■    -:'■  ■    " 

.  V « •  • 

27.2 

*   Average   for  all   trips 

.v>.. 

Coal  was  measured  by  the  number  of  scoops  fired,  the  aver- 
age weight  of  a  scoopful  having  first  been  determined  by  actual 
weight.  A  record  of  the  number  of  scoops  was  kept  by  mcani 
of   counters. 

On  the  consolidations  a  Xo.  5  scoop  was  used,  the  average 
weight  of  the  scoopful  being  17'{>  lbs.;  while  the  Mikados  were 
fired  with  a  No.  3  scoop,  the  average  weight  being  143/2  lbs. 
This  is  reflected  in  the  results  given  below  in  which  the  dif- 
ference in  the  amount  of  coal  burned  per  trip  is  much  greater 
than  the  difference  in  the  number  of  scoops  shoveled.     Two 


■/■■■/ V   r'c'        TABLE  NO.  i:;.;.,y--:f.;.'. ;  > -:■ ';- 

Comparative  Aver.\ge  Results  on  HfcAvv  Grades.' 

Cleveland    to    Wayland     (Eastbound). 


'■■;■-:     Type.  u        ;v'--. .";;;■- c.  ■.; 

Distance,    miles 

Running  time,   minutes 

Speed,  miles  per  hour 

Tonnage   behind   tender    

Coal    fired,    pounds    

Pounds   of   coal    per    1,000    ton-miles    (ex'' 
elusive   of  engine  and   tender) 


Per  cent. 

2-8-0. 

2-8-2. 

Difference 

■  V-M-. .. 

.    14 

•  "   .."-^    •  .:■.«.  ■ 

•-»•  ■■ 

-Tf 

-■•  -■"'*  *»•  '- 

10.4 

10.« 

2,145 

2,550 

18.7 

4,687 

4,462 

4.8 

ISiS 


12S 


?0. 


four  runs  of  each  class  of  locomotive,  two  in  each  direction. 
.\  short  run  from  Elmira  to  Mount  Morris  was  also  made 
with  one  of  the  consolidations.  As  this  is  not  exactly  compar- 
able with  the  through  runs,  the  record  of  this  trial  is  not  in- 


firemen  were  used  on  the  consolidations,  which  is  the  regular 
practice,  while  one  fireman  handled  the   Mikados. 

The  weight  of  water  per  inch  of  depth  in  the  tanks  was  ac- 
curately determined  and  the  water  level  measured  through  the 
manhole. 

Xo  attempt  was  made  to  surround  the  tests  with  special  con- 
ditions. On  every  run,  both  the  locomotives  and  the  crew 
operating  them   were  those  assigned   in  the   regular  course.     A 
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5it  an  csj)t'cially  powcriul  di'si.yn.  intiitlv   cUvilopcil  iiriiiiarily  lor 
liorini;   sttil   ulu't-I.^.   wire   iisi-d. 

I'lic  iMiriiiii  t'i"l  u>i'l  dm-  11"!  ilillt-r  yn.-iilv  in  iiriiu-i|ilc  I'rDiii 
iIk'  f'«riiur  "iW'.-in-Min."  t'lnl  doij^iUMl  liy  llu-  I  >a\  is  llorinj^  lOnl 
(-  ■  iiii|>aiiy  I 'I  St  I.iiiii-.  uliicli  lia>  tiiadi-  >iu-l)  a  uniidiTlid  iin- 
]ii"\rmciit  in  tlu'  nininil  ■•t  ear  wlui!  Imriiii;  niarliiiu>.  TIum 
li"il~  ari-  lilted  witli  twn  cuttir-,  rai'li  Ihiiil;  arraiiL^v  d  ii'r  iiii- 
cr>inu-trr    aditi-lnuiil        llu     l^iwrr    om-    i--    a    r^  •iiLiliiiiL;    i'"'!.    and 


VOKK     RIVETKR. 


Expansion    Boring   Tool    for    Cast    Iron    Wheels. 

willi  it  till'  lifili-  i«.  li.  .rvd  I"  MIX  niar  it-  llni-lud  si/i-.  Alter  it 
ha-  (>a--vd  tl)r'iiii;li.  a  -in.yli'  (.•iitttr  in  ilu  uiipcr  jiari  "i'  tlu 
arl'or  i>  jirrividid  l''r  i-liainl'rrit);4  tlu-  li.^K-  I  hi-  onttir  i-  (|nirkl> 
adjitstcil  l>y  iiK-aii-  ■•I  a  -rrcw  and  laii  In-  ra-il>  rininNi'd  altti 
llii-  uni-hini:  itiiitr-  iia\c  -lartrd  t"  ln.ri-  \i'ii'i-  tin-  li^li-  i- 
ri>u«li  l>iir(.il  and  ihanilVn-d,  tlif  'ini-liin'^  iiitl«  r-  an-  ixpaiidcd 
l<.    :Ii<-    pfipiT    !-i,'i-.    till-    ailual    linu-    riipiirvd    l"r    tlii-    i'|>iTati"n 


Expansion    Boring    Tool    for    Steel    Wheels. 

I'ciii^  abi'Ut  -i.\  -rci;'.il-.  I'luv  an-  tlu-n  ii,i--id  tlir'.nL;ii  witli  a 
very  coarsf  I'l-fd  since  Miily  a  liiilit  cut  i-  recpiired  and  a  I'er- 
t\\-|l>    -mi 'I  .til  Iii'le  re>nlt-. 

On  the  t'"'I  ii.r  :-Hx\  ulue'-  the  -hajie  ■.['  the  iiutinu  edi.;e  ha- 
iieeii  eiiaii.i;ed  -i'inev\iial  and  tlu-  h^dx  <>]  the  t.'"l  h.'i-  heeii 
-troniitlniied    t.  r    heavier    \\.  rl<.      1  'r    n-e    in    -etlinu    the   cnttiii-; 


BY  /.  B.  CI.WPOOI.. 
Apprciilicc   liiMriii-Kir,  Si.    Louis  A   San   l-'ranciscii,  Springfield,   M<>. 

Tile  \i'l<e  meter  i!lf.>trate(l  is   u-ed   ii  .r  removing   -hort   ]ii 
111'  -tayi)i>lts  left  in  the  niitsidc  boiler  sheets,  after  tlie>  have  i 
linikeii  <l<>\\ii   with  the  >tayI>olt  breaker  and  the  I'lrebMN   ha-  I. 
rtinosed.     The  '    'iler  -hell  is  st'>"<!  mi  end  and  the  \iike  ri' . 
'  *  /» 


I.  J 


4'3o//s 


._v 


here 


o  e ^ 

Yoke  Riveter  for   Removing   Slayuoiis, 
i-,  htini;  o\tr  tlie  -hell   irnni  a  jib  crrino.  and  with   it   the   >h. ■' 
pieces  are  knmked  niil  of  the  hoIe>;.     This   inelhod   iias  provil 
more  ellieiein   and  ed  iii.  imie.d   iban  pre\iiMis  mttbi"!-       'i"lu'  C"-i 
of  inateri.il   \\a-  S  ().',>,  ami  the  en-t  -if  l.ilior  u;i-  ."s.-,^  .-".  a  lot:;! 


Micrometer   Calipers   for   Setting    Boring    Tools. 

idue-     if  these  tool-  ;i   tyjie  nt   inicri muti'r   caliper   h.i-   been   de 

veliiped  with  uliich  the  wheel  lit  i  .n  the  axle  cm  be  c.diiiered  and 

the  amount  of  reduction  <le-ireil  fur  tiie  lit  cm  be  ni.ide  by  -hili- 

in.H  the  leir  of  the  caliper  v  iiich  carrie-  an  arm  nii  a  micrnineter 

-eale,  as  i>  ^hnwn   in   tlie  illn-trati' .n.      With   ilie  caliper  thu>  set, 

tile    iiitliiii'    edt;*-    of    the    t'"il    can    be    adjn-ted    ilirtctl>    t.  •    -i/c. 

l-..r  the  next  laruerasle  the  niicr..nuter  lei:  -miv   i>  re-»t  ami  the 

dilVerence  in  the  reading  note<l.     'ihe  cutter-  are  tbeii  adjiKted  by 

their  dial-  to  the  increa-ed  -i/e.     Tlin-  by  n-in;^  the  micrometer       cylinder  diameter  of  l->4   in.,  and  a   stroke  of  (>  in.      The   frai 

readinu  on  the  calijier-  the  cutter-  cm  be  acciiratel\    made  Larger       was  built  at  tlie  Sprin|.:field  slu.p-.  .and  has  been  in  -ervice  ai" 


End   of   Yoke   Riveter  Showing   the   Tool    i>nd    Die. 

i-f   $124.20.     The   jam   riveter,   die   and   holders   were   purcha- 
from  the  Chicago   I'lieuiuatic  Ton]  Company.     The  riveter  ha- 


.r   -tn.iller    without    direct    caliperiny 


two    vears. 


i'T.  **:*  .v^;» 


/  *•  ■, 


Comparative  Tests  of  Freight  Locomotives 


Records  of  Mikado  and  Consolidation  luigines 
in    Regular   Road   Service  on  the   Lackawanna. 


\  r-aviiif*  uf  fnmi  2*'  jior  ct-nt.  to  32  jht  cint.  in  coal  ami  27 
]iir  cent,  in  water  jicr  ton-niilc  in  freight  service  lias  been  et- 
t\ctc<l  on  tile  Delaware,  Lackawanna  &  Western  liy  tlie  intro- 
ilnction  of  a  heavy  and  powerful  class  of  Mikado  type  loco- 
motives of  tlie  latest  design  in  i)lace  of  consolidation  locv 
motives  of  a  straiglit  forward  conventional  design.  This  is 
-liiAvii  Ijy  the  results  of  comparative  road  tests  between  ilie 
new  Mikados  built  for  this  company  by  tlie  .\iiierican  Loco- 
'  motive  Company,  and  described  in  tlie  September.  1912.  issue 
of  this  journal,  page  459.  and  consolid.-ition  locomotives  pre- 
via aisly  used  in  the  same  service  and  |iiirclia<ed  l.i-t  ye.ir  from 
I  lie  .'^anie  builders. 

As  a  result  of  tluir  greaUT  economy,  ilie  Mik.idos.  tbougii 
.i_'  per  cent,  heavier  .'ind  nnuli  mure  powerful  than  the  Con- 
s'ilidations.  burn  21  per  cent.,  or  from  2  to  3  tons  lo'^  coal 
per  trip  than  the  lattir.  :ind  yet  haul  14  [)er  cent,  heavier  trains 
.;t   the  same   or   higlier  speeds. 

i'lu-  trials  wire  in  no  sen<e  a  sciiiililic  test  to  determine  the 
rJati^e  (.'llcii nc>  >>\  the  two  <Ksigiis.  The  object  was  merely 
to  ciiinpare  the  perloniiance  of  the  two  cl;isses  of  b^connitiv es 
with  resptct  to  fiu'  ;ind  water  con>umed  .iiid  load  and  .-peed 
in    the    same    service    and    under    average    o])er.iting    conditi.'us, 


eluded  ill  any  of  tilt  following  tabulations  of  ^'tverage  results, 
except  in  Table  Xo.  2.  which  shows  the  relative  performance 
from    lilmira    to    W  .lyland. 

The    consolidation    locomotives    were    comparatively    new    and 
hiive  been  in   service  only  a  year  and  were  in  good  condition 
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of  reii.'iir.  Whativer  a<l\amage  there  was  between  the  two 
classes  of  Iccom.itives  in  this  respect  was.  of  coiirse.  however, 
in  fav<ir  of  the  Mikados.  To  dtt'set  this,  however,  ilie  engine- 
men  wen-  Hot  famili.tr  with  the  operatifin  of  the  Mikado  loco- 
motives.       .  ;.  ^  -'■';'';    ''--'--. 
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Profile    Delaware.    Lackawanna    &    Western    Between   Owego  and    Buffalo  on  the    Lackawanna. 
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with   a   view   tt)  iletermining  just    wh;it   .iverage  beiielits.   if  any. 
till-    ^fikados   effected    in    Iiandling   the   traftic. 

.\H  observ.ition>  weri'  made  on  the  lluffalo  division  between 
I'.lmira  and  East  Ihiffalo.  a  distance  of  141  miles,  the  proiile 
"f    which    is    shown    in    the    illustration.       l\ecor<ls    were    kept    of 
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f"ur    runs   of   each    class  Of    locomotive,   two   in    each   <lirection. 
A    sb'Tt    rim     fr.  mi     I".!mir;i    to    Mount     Morris    w.is    also    m.ide 
with   I'lie  of  tin-   consolidations.      As   thi-   is   not   exactly   ci.m]i,-ir- 
.■ible  with   the   thr.iUL;h   run-,   the   record   "f  thi-   tri.il   is   not    iti- 


(■'.il  w;is  mcisured  by  the  number  of  sfunj*^  tired,  '.he  aver- 
;ige  weight  of  a  scoopful  h.iving  lirst  been  determined  by.  actual 
weight.  \  record  of  the  number  of  scotqjs  was  kept  by  m.an\ 
of   cotmters.  .       ■ 

<  )n  the  cuti,soli«b«ti*>ns  ;t  No.  .t  sc<xi{»  wa.s  usid.  the  average 
weight  of  the  scoopful  Iieing  17  _.  lbs.;  while  the  Mik.nlos  were 
fired  with  a  .\o.  3  scoop,  the  .iverage  weight  being  14}j  IIis. 
This  is  reflected  in  the  results  given  belciw  in  wiiich-tlie  dif- 
ference in  the  amount  of  c.d  burned  per  trip  is  much  greater 
than   the   dilference   in   the   numl>er   of   scoops   shoveled.      Two 
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2<i. 

rircmen  were  used  on  tlu-  coHM.lidations.  which  is  the  rxn^iilar 
lir.'ictice.    while   one   (irem.in    Iiandled   the  .Mikacl.is. 

lite  weight  of  vv.iter  per  inch  of  depth  in  the  t.uiks  was  ;:c- 
ciirateh  (Ktermiiied  ;inil  the  w.iter  le"i'c'  nieasiiri'd  through  the 
m.inholf. 

Xo  .-uiempt  was  m.ide  t..  -ttrr.  ■mui  the  tests  with  special  <:<<n- 
iliti. 'Usv  On  everv  run.  Imth  the  luCiUiK'tives  an<l  the  citvv 
operating   them   were  ihoM-  .issigned   in   the   regular   cour-e.      .\ 
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good  quality  of  coal  and  of  the  same  grade  was  used  on  all 
:    the  runs.     ..''.■■-  ,>  ^■'•'■■'   ■'.  ■/'■■'"' ■'■^^- '"'■•'"•■■  ''-.■■[ 

Table  No.  I  gives  separately  a  summary  of  the  average  re- 
sults of  the  westbound  and  castbound  trips;  also  the  percent- 
age difference.  It  will  be  observed  that  the  Mikados  made  a 
■^  decidedly  better  performance  in  tonnage  handled  and  con- 
;  sumption  of  coal.  They  showed  up  splendidly  in  the  test, 
,^  steamed  freely  aad  handled  the  train  perfectly  at  all  times. 
;.   They  burned  from  19  to  21  per  cent,  less  coal  per  trip  than  the 

•  lighter  consolidations,  and  they  hauled  from  11  to  16  per 
cent,  heavier  trains.     Westbound  there  was  little  difference  in 

%    the  total  time,  running  time  and  speed  between  the  two  classes 
,     of  engines,   though   the   Mikados   averaged  40  minutes   less   de- 

-  laved  time.  Eastbound  the  Mikados  took  their  heavier  trains 
over    the   road   in    considerably   faster    time    than    the    consoli- 

-  dations.' ■■■•;■;''■  ;^'l'  V  ■..■■■■"•■'■, '.'•    .'•'     •    '■■'■' 

On   the  westbound  trips,   the   soHd  train  was  taken  through 

•  from  terminal  to  terminal  in  all  cases ;  but,  eastbound,  cars 
were  switched  off  and  taken  up  at  various  points  en  route.  The 
work    done    per    trip    by    the    locomotives    is    consequently    ex- 

.:  pressed  in  each  case  in  ton-miles.  It  is  interesting  to  compare 
the  performance  of  the  two  classes  of  locomotives  over  par- 
ticular portions  of  the  division  showing  their  relative  merits 
under  varying  grade  conditions. 

Table    No.   2  gives   a   summary   of   the   comparative   perform- 

■:     ance  of   the  two   classes   westbound  between   Elmira  and   Way- 


.;:      ....  ^^  J                            TABLE  NO.  4.  ...  .. 

.  •;•.:"■.'.  -.'^    ..         Comparison    of    Principal    Dimensions. 

•.■^::  ■'^'      ■•":'■.               Type.  2-8-2.  2-8-0. 

Cylinders,   diam.   and   stroke,   in 28X30  26X30 

Driving  wheels,  diam.   in 63  57 

Boiler,  outside  diam.,  front  end,  in 86 !»  81 J4 

Boiler   pressure,   lbs 180  170 

Firebox,    length,    in 108  111J< 

Firebox,   width,    in 84<4  7SJ4 

Tubes,    number   and    diameter 304-2  445-2 

Flues,    number    and   diameter 43-S  ^  .... 

Tubes  and  flues,  length,   ft.   &  in 21  15-2 

Heating  surface,   tubes,   sq.    ft 4,593  3,513 

Heating  surface,  firebox,  sq.   ft 261  202 

Heating  surface,  total,  sq.    ft 4,854  3,715 

Grate  area,  sq.  ft 63  58.2 

Superheating  surface,   sq.    ft 1 ,085  .... 

Weight    on    driving    wheels,    lbs 236,500  210.500 

Weight   on   leading  truck,    lbs 27,500  25,500 

Weight    on    trailing    truck,    lbs 48.000  

Weight,   total   of   engine,   lbs 31 2.000  236,000 

Weight    of    tender,    lbs 159.700  157,300 

Wheel-base,   driving,   ft.   &  in 17-0  17-6 

Wheel-base,    engine,    ft.   &   in 35-2  J6-S 

Wheel-base,    engine   and    tender,    ft.    &    in 67-3'/i  60-11 

Maximum    tractive    effort,    lbs 57.100  51,400 


land,  a  distance  of  62^  miles.  From  the  profile  it  will  be 
seen  that  most  of  this  distance  is  an  easy  ascent  averaging 
about  .2  per  cent,  with  some  short  down  grades  and  level 
stretches.  Under  these  conditions  the  Mikados  hauled  a  11 
per  cent,  heavier  train  at  21  J<^  per  cent,  higher  speed  and 
burned  23^:2  per  cent,  less  coal.  This  gives  an  average  saving 
of  39  per  cent,  per  1,000  ton-miles. 

A  comparison  of  the  performance  of  the  two  classes  of  loco- 
motives under  heavy  grade  conditions  is  shown  in  Table  No. 
3,  which  gives  the  average  results  running  from  Groveland  to 
Wayland,  a  distance  of  14  miles,  all  but  two  miles  of  which 
is  an  ascending  grade  averaging  1.09  per  cent..  Consohdations 
were  used  as  helpers  on  this  grade  for  both  classes  of  loco- 
motives. It  will  be  seen  that  under  these  conditions  the 
Mikados  hauled  18  per  cent,  more  tonnage  than  the  consoli- 
dation at  the  same  speed,  and  burned  a  little  less  coal.  The 
Mikados  showed  a  saving  of  20  per  cent,  in  coal  per  1,000 
ton-miles. 

.As  a  result  of  the  introduction  of  the  new  engines,  helper 
service  on  the  Groveland  grade  has  been  reduced,  and  three 
of  the  helpers  formerly  used  have  been  released  for  road  service. 

The  Mikados  are  equipped  with  superheaters  having  1,085 
sq.  ft.  of  heating  surface,  as  well  as  brick  arches.  The  con- 
sohdations have  neither  superheaters  nor  brick  arches,  and  as 


far  as  details  and  general  design  are  concerned,   represent,  in 
the  main,  the  common  conventional  practice  for  locomotives  of 
their  type. 

A  comparison  of  the  principal  dimensions  of  the  two  classes 
of  engines  is  given  in  Table  Xo.  4. 


EXHAUST    VENTILATOR 


A  new  type  of  ventilator,  designed  to  exhaust  air  from  build- 
ings, has  been  placed  on  the  market  by  Paul  Dickinson,  Inc., 
Chicago,  and  is  called  the  Dickinson  Aeolus  ventilator.  The 
suction  in  the  main  flue  or  pipe  is  caused  by  the  deflection  of 
the  air  currents  in  the  outside  flues.  The  air  currents  passing 
upwardly  in  these  suction  flues  create  a  positive  draft  in  the 
flue  or  pipe  in  passing  over  the  top  edge  of  the  pipe.  The 
flues  are  six  in  number,  and  as  can  be  seen  from  the  illustration, 
are  rectangular  in  form.  By  maikng  the  flues  rectangular, 
and  by  leaving  the  spaces  in  between  ihem  open,  a  greater  suc- 
tion is  created  by  the  moving  air  currents.  These  principles 
and  facts  were  developed  from  tests. 

In  order  to  get  the  maximum  amount  of  efficiency  from  em- 


l.-:-'- 


Dickinson   Aeolus  Ventilator  for  Buildings. 


ployees,  it  is  necessary  to  furnish  them  with  the  best  air  obtain- 
able, and  to  do  this  at  a  minimum  cost  and  up-keep  a  good  venti- 
lator is  necessary.  These  ventilators  in  addition  to  being  made  of 
any  sheet  metal,  are  also  made  in  cast  iron,  where  conditions 
require  that  material  of  extieme  durability  be  used. 


ROLLS  FOR  RECLAIMING    SCRAP    IRON 


It  is  the  custom  of  most  roads  to  carefully  go  over  the  scrap 
pile  and  recover  usable  material,  but  even  when  this  is  most 
carefully  done  there  is  much  metal  sold  as  scrap  which  could  be 
made  usuable  with  the  proper  facilities.  Instances  are  not  in- 
frequent where  scrap  material  has  been  drawn  down  under  a 
hammer  to  a  size  desired,  or  even  in  some  cases  turned  down 
in  a  lathe  and  thus  saved,  but  at  a  very  high  cost  which  would 
not  be  justified  except  for  emergencies. 

For  the  purpose  of  making  practically  all  scrap  bars  or  plates 
again  usable,  the  Ajax  Manufacturing  Company,  Cleveland,  Ohio, 
has  for  a  number  of  years  been  experimenting  with  a  small  set 
of  rolls  and  has  now  perfected  a  machine  which  will  handle  from 
four  to  ten  tons  of  metal  a  day.  With  this,  bars  2  in.  in  diam- 
eter, or  less,  can  be  drawn  down  to  and  including  }4  in.  in  diam- 
eter, or  any  intermediate  size,  and  by  installing  another  set  of 
rolls  flat  or  square  pieces  of  the  same  relative  size  can  be  handled. 
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A  pair  of  splitting  rolls  are  included  with  (lie  machine  which 
will  permit  the  splitting  of  very  wide  pieces  to  dimensions  that 
can  be  handled  by  the  rolls.      '  'r'i''-:--:'-'  ''y.':^'''    ''  ■;---;--?''^'-' :^- 

This  machine  is  of  the  three-roll-high  type  and  is  made  in 
several  sizes,  the  standard  machine  handling  the  sizes  of  material 
mentioned  above.  It  is  massive  in  its  construction  and  arranged 
for  full  adjustment  both  vertically  and  laterally.  The  rolls  are 
of  a  special  steel  best  suited  to  the  work  of  rolling  hot  metal,  and 


2  to  5  ft.  long,  depending  on  the  section,  the  larger  the  bar 
the  shorter  the  length  to  which  it  is  cut.  These  are  heated  in 
a  suitable  furnace  and  are  started  through  the  rolls,  the  first 
pass  reducing  the  bar  to  an  eliptical  shape  and  the  return  pass 
again  reducing  it  to  a  round.  The  process  is  repeated  down 
the  roll  until  the  stock  is  reduced  to  the  size  desired.  A  com- 
plete set  of  in  and  out  guides  are  provided  making  the  opera- 
tion of  handling  the  stock  very  simple.     A  crew  of  four  or  five 


Three  Rolls  for  Reroliing  Scrap  Iron  to  Round  Bars  of  Any  Size.     The  Splitting   Rolls  Are  Shown  at  the  Left. 


are  carried  in  large  bearings  Which  are  bushed  with  phosphor 
bronze.  This  machine  can  be  furnished  either  belt  or  motor 
driven,  in  the  former  case  requiring  from  twenty  to  forty  horse 
power,  but  in  the  latter  case  a  fifty  horse  power  motor  is 
recommended.  The  rolls  have  a  peripheral  speed  of  about 
300  ft.  per  minute. 
The   scrap   bars   are   ordinarily   cut    in    lengths   varying    from 


men  consisting  of  one  roller,  an  assistant  roller,  a  heater,  a 
helper  and  a  man  to  carry  the  re-rolled  bars  to  the  cooling  table 
is  generally  required.  For  a  production  of  from  six  to  eight 
tons  per  day,  it  is  stated  that  the  fuel  cost  will  average  only 
al)out  $6. 

Rolls  of  this  design  are  already  in  successful  use  in  the  shops 
of  a  number  of  the  larger  railway  systems.       ''r.>V   vv"     '   •   : 


AJax   Reclaiming    Rolls  for   Reroliing   Scrap   Iron. 


544 


AMERICAN    ENGINEER. 


\'oL.  86,  No.  10. 


.u<i<i(l  (|u;iliiy  ul  coal  and  oi  the  same  grade  was  used  on  all 
tile   runs  '..■■.''}'"■■'■         ■ .         ^     .  .  ■ 

Talilc  Nil.  1  yives  separntcly  a  stitnuiary  mi"  tin-  axera.ye  re- 
sults of  the  \vestl)"unil  and  ea>tlinund  triji>:  als<i  tlie  percent- 
age ditYerence.  It  will  lie  'il'Mrxed  tliat  lliv  Mikadi'S  made  a 
decidedly  bettt-r  inri'i  irmanor  in  tuimaiii'  liandltd  ami  cun- 
sumi)tiun  vi  cal.  Tiuy  ^liiiuid  up  spUndiilly  in  the  tot, 
sieamed  freely  and  handJi-d  liu-  train  peri'ictly  at  all  tinu-s. 
Tlicy  Ipunud  from  1*'  t<>  21  inr  ciiu.  kss  coal  pir  trip  than  tlu- 
liiiliter  CMtis,  ilidatiMiis.  and  they  hauleil  irom  11  i^  l'>  per 
cent.  lKa\iir  trains.  Westlxjund  there  was  little  ditVereiice  in 
tlu-  ii'tal  limi',  rniuiini!:  time  an<l  spee<l  Intwun  iho  tw"  clas>es 
of  iUL;in(.>.  thiiuv;h  t!ie  Mikad"s  avera.md  40  minuto  less  de- 
layed time.  Ka>tliuund  tlie-  Mikadns  t'M.k  tiieir  heavier  trams 
over  the  rc'Ud  ill  cuusiileraliiy  faster  time  tiian  the  cnMili- 
dalii'iis.,        ■'■  '     .'■  ■  •  ■.;■■'■. ''■^-'  ■■       .  . 

•  hi  the  westhmmil  trips,  the  solid  train  \\a>  taken  tlirou-^h 
front  terminal  to  icrmitial  in  all  cases;  hm.  la-thomnl.  cars 
were  ^\vitci)ed  "if  and  taken  up  at  \arions  pojm-  m  r'Ute.  I  he 
work  done  per  tri]!  hy  the  locomoti\es  is  con»ei|Uenil.\  »  \- 
l'res>e<l  in  each  case  in  ton-miles,  it  is  iiUerestini;  to  conipan- 
the  performance  of  the  two  cla.-'»es  of  locomotive-  o\er  p;:r- 
tiiuiar  portions  oi'  the  (ii\i>ioii  -iiowii)--;  their  relative  nurits 
under  varyinji   i^rade  condition-. 
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ance    I't    the    two    classes    vvesthonml    iielween    i-'.hnir,i    an<i    \\  ay- 


T.Mif.E  NO.  4. 

:    Co.vrxRi.'io.v    OE    Phi.vcip.m.    1>imkvsi 

.     .•  ~  ■■  ■•  'i"yi><^- 
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land,  a  di-taiue  of  ()2\j  miles.  I-'rom  the  prid'ile  it  will  he 
>een  tiiat  mo-t  of  this  distance  is  an  easy  ascent  .iM-raj.^in^ 
ahotit  ._'  per  Cell!,  wilii  some  sliort  down  yr.ide.-  .ind  level 
stretclies.  I'nder  these  condition-  tile  Mikaijos  hauled  a  11 
|>er  cent.  hea\ier  train  at  2\' j  per  cent,  iiiuher  sjieed  and 
liurnefl  2,^' j  jier  cent,  less  coal.  I'liis  L;ive.-  an  averaj^e  saxin^ 
of  ^'i  jirr   cent,   jier   l.CXM)  ton-miles. 

.\  coiniiarison  of  the  jierformance  of  the  two  classes  of  loco- 
motives uixler  heavy  grade  conditions  is  shown  in  Table  Xo. 
3.  which  gives  tlie  average  results  running  from  (iri'veland  to 
W  ayland.  a  ilistance  of  14  miles,  all  but  two  miles  of  which 
i>  an  ascendinii  grade  averaging  \W  i>er  cent.,  l  onsiiliilations 
were  used  a<  heliM.'r-  on  litis  or;,,le  for  both  cla->e>  of  loco- 
moti\e-.  it  will  lie  seen  tliat  tmder  the-e  conditions  the 
Mikados  iiauled  IS  ]ier  cent,  more  tonnage  liian  the  consoli- 
dation at  tile  same  speed,  and  burned  a  little  less  coal.  Tlu- 
Mikados  showed  a  saving  of  20  per  cent,  in  coal  lur  l.(XK» 
ti'ii-tniles. 

.\s  a  re-uit  of  tile  introduction  of  tlie  new  eiiiiiiie-.  iieiper 
service  on  the  riroveland  i^rado  has  iieeii  reduced,  and  tliree 
of  tile  iul|)ers  formerly  u-ed  iia\e  Iieen  releaseil   for  roaii  -ervice. 

Tlie  Mikad.is  are  equippe<l  with  superlieater<  lia\  ing  l.OS.^ 
si|.  ft.  of  heating  surface,  as  well  as  brick  arclies.  'Idle  con- 
solidations   have   neither   superheaters   nor   iirick    arclie-.   ami   as 


far  as   details   and   general   design   are   concerned,   represent,   in 
the  main,  tiie  common  conventional   practice   for  locomotives  of 
tiieir  type. 

.\  Coiniiarison  of  the  principal  dimensions  of  the  two  cla-scs 
of  engines  is  given  in  Table  .\o.  4. 

FXHAUST    VENTIIATOR 

A  new  tyjie  of  ventilator,  designed  to  e.xhaust  air  from  build- 
ings, has  been  placed  on  tiie  market  by  Paul  Dickinson,  Inc. 
Chicago,  and  is  called  the  Dickinson  .\eoIus  ventilator.  The 
suction  in  the  main  flue  or  pipe  is  caused  by  the  deflection  of 
the  air  currents  in  the  outside  flues.  The  air  currents  passing 
upwardly  in  these  suction  flues  create  a  positive  draft  in  the 
flue  or  pi|ic  in  passing  over  the  top  edge  of  the  pipe.  Tlie 
flues  are  six  in  number,  and  as  can  be  seen  from  the  illustration, 
are  rectangular  in  form.  By  maikng  the  flues  rectangular, 
and  by  leaving  the  spaces  in  between  them  open,  a  greater  suc- 
tion is  created  by  the  moving  air  currents.  These  principles 
and  facts  were  developed  from  tests. 

in  order  to  git  tiie  maximum  aniomu  of  efficiency  from  em- 


Dickinson    Aeolus    Ventilator   for    Buildings. 

ployces.  it  is  necessary  to  furnish  them  with  the  best  air  obtain- 
able, and  to  do  this  at  a  minimum  cost  and  up-kecp  a  good  venti- 
lator is  necessary.  These  ventilators  in  addition  to  being  made  of 
any  siieet  met.ii,  are  also  made  in  cast  iron,  where  conditions 
require  that  material  of  -jxtteme  durability  be  used. 

KOI.LS   FOR   RRCLAIMING    SCR.\P    IRON 

it  is  till'  ctistom  o|  most  mafis  |o  e.irifnlly  y^n  over  the  scrap 
pile  and  recover  ii-alile  materi.il.  iuit  e\en  when  this  is  most 
caretniiy  lione  tin  re  i-  imuii  met.il  sold  ;is  scrap  wliich  cr.iild  be 
m.ide  n-iiahle  witii  the  pro|K  r  f.iciiities.  instances  are  not  In- 
iretpieiil  where  -cr.ip  maleri.il  h;is  iieeii  dniwn  down  under  a 
iiaminer  to  a  -i/e  de-ired.  or  e\en  in  some  cases  turned  down 
in  ,1  l.ithe  and  tinis  -,ived.  but  .it  ;i  very  iiiiih  eosl  wln'cii  ucnld 
Hot   be  jti^tilied  exceiit   for  emerj^encies. 

i'or  tile  i)urpo>e  of  making  practically  ;di  scnip  bars  or  pl.Ues 
.iii.iin  usaiiie.  the  .\jax  Manufacturing  Company.  Cleveland,  Ohio, 
ii.i-  l<ir  ;i  numl)er  of  years  lieen  experimenting  with  a  -ni.-ii!  set 
of  rolls  ami  has  now  perfected  a  machine  which  will  handle  from 
four  to  ten  tons  of  met;d  a  d.iy.  W'itii  this,  ii.ars  2  in.  in  diam- 
eter, or  less,  can  be  dr.iwn  down  to  and  including  ;4  jji.  in  (ji.im- 
eter.  or  any  intermedi.ite  size,  and  iiy  installing  another  set  of 
roll-  tl.-it  or  s(|ii;ire  pieces  of  the  same  relative  size  can  be  liandled. 


Uctuher,  1912. 


AMERICAN    ENGINEER. 


545 


\   pair  "f  splittiiiii   rolls   arc  incliKkd   Willi   iliv   niaciiinc   which  2   to   5   ft.   loii.i;.   «k'iKnfHnj2;   on   the   section,  the   larscr  iht-   '>ar 

will  inrniit  tlio  .splitting  of  very  wide  pieces  to  (liniensions  that  the  shorter  tlit  length  to  which  it  is  cut.     The>e  are  heate'i  in 

t-an  be  handled  hy  tlie  rolls.  ■  ; -v    "       ;;       .  '■    A    •    •  ..  A   suitable   furnace  and   are   started   thrnit^Ii   the   r..ll-.   the   !ir>i 

This   machine   is   of  the   threc-roll-high   type  and   is   made   in  pass  reduciiiir  the  bar  to  an  diptical  shape  and  the  return  pass 

■everal  sizes,  tlie  standard  machine  handlinu:  the  sizes  of  material  again   reducing   it   to   a    round.      The   process  i>   repeated. down 

mentioned  above.     It  is  massive  in  its  construction  and  arranse<i  the  roll  until  the  stock  is  reduce<l  to  the  size  tl^sir^HL-X  "cuni- 

for   full  adjustment  l)oth  vertically  and   laterally.     The  rolls  are  plete   ^et   "i   in   and  out   guides  are  provided   tnakinu   the  oj>ora- 

1)1  a  -pecial  steel  best  suited  t-.  the  w.rk  xi  rolling  Ik.I  metal,  and  li'^ii  "f  li.in<llint:  thv  st-'ck   \  ery   simple.     A   crew  oi    i.nir  or  ilvo 


/■       ',              Three   Rolls  for   Rerolling  Scrap   Iron   to   Round    Bars  of  Any   Size.      The  Splitting    Rolls   Are  Shown   at  the    Left.            .    ' 

.ire  carrie<l   in   large  bearings   which   are   luished    with   p1io;.|)lior  nun    Consisting    of   one    roller,    an    assistant    roller,    a    heater.    :• 

iir.inze.       Thi-    maciiine    can    he    furnished    either    I.ilt    or    m.itor  helper  and  a  man  to  carr>    the  le-riilTed  bars  to  the  COoling  table 

driven,  in  the  former  case  requiring  from  twenty  to   forty  hotsc  is  generally  required,      lor   a    production   of   from   six  to  eight 

pi'uer.    but    in    the    latter    case    a    lifty    horse    i)ower    motor    is  tons  i)er  day.   il    is   stated    that    the    fuel   cost   will   average  ■■n]y 

rec iinmended.       The    rolls    ha\e    a     perii)lieral     sjieed    of    ai)out  about   $(y 

Mi)  ft.   per  minute.  Rolls  of  this  design  are  already  in  successful  use  in  the  shops 

Ihe    scraj)    bars    are    ordinaril\     cut    in    lengths    \aryiiig    fr<iin  of  a   mimbrr   ••(  the   larger   r;iil\\ay    sy-teins,                         .     -   .. 
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An  appeal  lias  bctn  made  to  the  State  Department  at  Wash- 
ington by  the  Southern  Pacific  for  the  protection  of  its  em- 
ployees and  property   in    Mexico. 

The  United  States  Civil  Service  Commission  announces  that 
the  examination  for  engineer  draftsman  which  had  been  ap- 
pointed for  September  11,  has  been  postponed  to  October  16 
and  17. 

H.  G.  Askew,  statistician  for  the  Texas  railways,  has  issued 
a  statement  showing  that  during  the  fiscal  year  1912  these 
roads  paid  $2,923,944  in  settlement  of  damages  for  personal  in- 
jury, an  increase  of  $420,114  over  the  previous  year. 

The  executive  committee  and  the  arbitration  committee  of 
the  Master  Car  Builders'  Association  recommend  the  elimination 
of  the  penalization  feature  of  the  interchange  rules  and  the 
.♦ddition  of  a  lixed  percentage  to  the  bills  for  repairing  cars 
wliich  the  using  company  renders  to  the  car  owners. 

The  Canadian  Pacific,  acting  on  the  appeal  of  its  telegraphers, 
following  the  recent  decision  by  a  government  board,  has 
agreed  to  increase  their  pay  12  per  cent,  and  to  make  the  work 
day  ten  hours  instead  of  eleven.  There  will  also  be  an  increase 
in  the  rate  of  pay  for  overtime.  The  operators  had  demanded 
15  per  cent,  increase.  .;.  .-:;■;.  ■      ■■,.•'■■     .>.'..,' 

All  passenger  trains  on  the  Pennsylvania  have  been  limited 
to  a  speed  of  70  miles  per  hour  at  all  times.  This  applies  to  the 
lines  both  east  and  west  of  Pittsburgh.  Very  few  schedules  call 
for  speeds  higher  than  this  and  the  order  will,  therefore,  not 
materially  affect  the  present  trains  except  when  they  are  trying 
to  make  up  lost  time. 

The  General  Electric  Company  has  adopted  a  pension  plan 
similar  to  those  in  force  on  a  number  of  railways;  namely,  one 
per  cent,  of  the  average  pay  for  ten  years  multiplied  by  the 
number  of  years  in  service.  The  men  will  be  compelled  to 
retire  at  70  years  and  the  women  at  60  years,  with  a  conditional 
limit  of  65  years  for  men  and  55  for  women.  No  pension  will 
exceed  $125  a  month.        ■.;.-,'..••',     :'-•'.     •.,-:■•    .^.'     r-:-'      :• 

■.  The  sixth  annual  meeting  and  dinner  of  the  Veteran  Asso- 
ciation of  the  New  York,  Chicago  &  St.  Louis  was  held  in 
Chicago,  Septem])er  7,  with  about  300  employees  in  attendance. 
The  association  is  composed  of  men  who  have  been  in  the  service 
of  this  road  25  consecutive  years  or  more  and  it  lias  a  total 
mcMibership  of  about  400,  ranking  from  the  general  manager 
down  to  the  shop  and  track  employees. 

-  A  train  of  three  electric  cars  propelled  by  power  from  Edison 
storage  batteries  was  run  over  the  Long  Island  Railroad  last 
week  from  the  Pennsylvania  station,  Manhattan,  to  Long 
Beach  and  back,  carrying  a  party  of  guests.  These  cars  have 
been  built  under  the  direction  of  R.  H.  Beach  for  the  United 
Railway  of  Havana,  Cuba.  The  cars  weigh  39,000  lbs.  each 
and  have  fixed  axles.     There  are  200  battery  cells  in  each  car. 

A  commemorative  medal  was  awarded  to  the  Chicago  & 
North  Western  by  the  International  Exposition  of  Hygiene,  for 
the  exhibit  at  Dresden,  in  1911.  as  displayed  and  interpreted  by 
the  American  Museum  of  Safety.  The  exhibit  illustrated  the 
methods  of  the  safety  committee  system,  which  was  first  intro- 
duced on  railways  by  the  Chicago  &  North  Western  in  1910,  and 
which  has  since  been  largely  adopted  by  the  railways  of  this 
country. 

A  labor  bureau  has  been  established  on  the  Baltimore  &  Ohio 
at  Baltimore,  Md.,  for  the  purpose  of  securing  both  skilled  and 
unskilled  labor  for  all  departments  of  railway  service.  H.  R. 
Bricker,  l3l)or  agent,  is  in  charge  of  the  bureau  and  branch 
offices  will  'be  established  at  Philadelphia,  Washington,  Cin- 
cinnati, Cleveland  and  Chicago.     The  bureau  has  no  connection 


with  any  contract  labor  system  and  no  charge  will  be  made  for 
the  services  performed. 

An  important  saving  in  the  amount  of  payments  for  fire  losses 
along  its  right  of  way  is  reported  by  the  Atchison.  Topeka  .i 
Santa  Fe  as  the  result  of  a  special  campaign  for  improvement  i  i 
this  respect.  In  1910  the  company  had  claims  for  1,509  fire 
losses,  amounting  to  $100,605.  In  1911  there  were  574  fires  with 
claims  amounting  to  $51,000.  In  the  fiscal  year  1912  the  number 
of  fires  had  been  reduced  to  135,  and  the  expenditure  for  the 
payment  of  claims  to  only  $6,000. 

The  Pennsylvania  has  612  locomotives  that  are  equipped  with 
pumps  and  hose  for  extinguishing  fires.  During  the  past  four 
years  this  apparatus  has  been  used  153  times.  The  original 
equipment,  which  consisted  of  a  hose  connection  placed  in  the 
branch  pipe  between  the  injector  and  the  boiler,  has  been  re- 
placed by  a  special  form  of  extinguisher  by  which  the  water  is 
taken  directly  from  the  tender  and  is  discharged  through  an 
ejector,  whereby  the  high  pressure  steam  from  the  boiler  may 
be  used  at  its  best  advantage.  Each  engine  is  equipped  with 
150  ft.  of  2y'2-m.  hose  and  a  15-in.  cast  iron  nozzle  with  a  dis- 
charge opening  of  Y?,  of  an  inch.  With  this  equipment  the  engine 
can  throw  a  stream  of  water  70  ft.  ,  .    ,  •„ 

The  council  of  the  Verein  Deutscher  Ingenieure  has  invited 
tlie  American  Society  of  Mechanical  Engineers  to  hold  a  joint 
meeting  with  them  at  Leipzig,  Germany,  June  23-25,  1913.  The 
meeting  is  to  be  followed  by  an  official  tour  of  the  industrial 
centers  in  Germany  and  will  include  a  trip  on  the  Rhine  and 
special  opportunities  for  a  comprehensive  study  of  the  great 
Museum  of  the  Technical  Arts  and  Industries  at  Munich.  Many 
establishments  will  be  thrown  open  that  could  not  be  visited 
under  other  auspices,  and  extraordinary  and  unique  opportun- 
ities will  be  afforded  to  the  visitors  to  familiarize  themselves 
with  the  latest  developments  in  the  various  industries.  In  addi- 
tion to  these  visits,  which  will  be  a  part  of  the  official  tour,  the 
society  is  in  receipt  of  invitations  from  individual  firms  through- 
out Germany.  It  is  hoped  that  a  party  may  be  arranged  suffi- 
ciently large  to  warrant  chartering  an  entire  steamer.        '..-.; 

The  "Safety  Rally  "  that  was  to  be  held  in  Kansas  City,  Mo.. 
September    14,   as   was   mentioned   in   the    August   issue   of   the 
.Itneriain   Engineer,   has  been   postponed   to    Saturday  evening, 
October  19.     The  Santa  Fe  is  planning  to  run  excursion  trains 
from  several  points  on  their  lines.    The  meeting  has  been  widely 
advertised  tiiroughout  the  vicinity  by  posters,  and  it  is  expected 
that  the  meeting  will  be  the  largest  and  most  enthusiastic  ever 
held  in  the  mtcrest  of  the  safety  of  railway  employees.     C.  W  . 
Kouns  will  preside  at  the  meeting,  and  addresses  will  be  mad' 
by  General  Manager  Tyler  of  the  Frisco  and  R.  C.  Richard- 
;.,a'neral   claim   agent   and   chairman   of   the   central    safety   com- 
mittee of  the   Chicago  &   North   Western.     It   is  also   propose' 
to  have  employees  of  different  roads  give  three  to  five  minut 
talks  on  their  ideas  of  the  effectiveness  of  personal  injury  re 
duction  by  the  individual  efforts  qf  the  employees  in  co-operati<' 
with   the   railways.     C.    W.   Egan,   general   claim   agent   of   tli 
Baltimore  &  Ohio,  and  L.  F.  Shedd,  general  safety  supervisor  <  ' 
the   Chicago,    Rock    Island   &   Pacific,   will   also   exhibit   a   larjj 
numl)er  of  moving  pictures,  illustrating  the  safe  and  unsafe  wa^  ^ 
of  doing  various  kinds  of  railway  work. 


SHOP   CONTROVERSY    SETTLED   ON   THE   ALTON 

President  B.  A.  Worthington  of  the  Chicago  &  Alton  h;  ~ 
recently  settled  a  controversy  with  the  company's  shop  employee  - 
at  Bloomington,  III.,  which  for  a  time  appeared  to  present  serioi  ■ 
aspects.  Nine  employees  of  the  boiler  shop  decided  they  coul  1 
no  longer  afford  to  pay  the  union  dues  and  dropped  their  men 
bership,  whereupon  the  organization  petitioned  the  managemei ' 
to  discharge  the  men  unless  they  returned  to  the  union.  Tb 
company  took  the  position  that  the  matter  was  one  for  the  unio  i 


October,  1912. 


AMERICAN     ENGINEER. 


S47 


t(.  settle  itself  without  interference  by  the  management  and  the 
case  had  been  submitted  to  the  officers  of  the  shop  federation 
wlien  President  W  orthington  called  a/mass-meeting  of  the  em- 
ployees at  Bloomington  and  went  thore  to  address  tliem. 

Mr.  Worthington  began  by  expkufl225<dthat  one  of  the  first 
problems  presented  to  him  on  assuming  the  presidency  of  the 
road  was  to  take  care  of,  the  deferred  maintenance  of  equipment, 
amounting  to  about  $500,000,  and  that  his  first  idea  was  to  have 
the  work  done  in  outside  commercial  shops  in  order  to  get 
the  deferred  work  done  as  quickly  as  possible  without  interfering 
with  current  repairs.  His  attention  having  been  called,  however, 
to  the  fact  that  the  shops  at  Bloomington  had  been  closed  for 
several  months  previously,  he  decided  that  it  would  be  to  the 
advantage  of  the  employees  and  to  the  town  if  this  money,  60 
per  cent,  of  which  would  take  the  form  of  wages  for  labor, 
were  spent  in  having  the  work  done  at  Bloomington.  It  devel- 
oped that  there  was  a  shortage  of  machinists  and  the  company 
secured  50  machinists  from  an  employment  agency  at  Cleveland. 
Mr.  Worthington  said  that  these  men  were  engaged  without 
reference  to  whether  or  not  they  were  union  men,  and  he  dis- 
cussed the  entire  situation  with  genera!  reference  to  the  relations 
between  capital  and  labor  in  a  frank  and  informal  way,  finally 
asking  for  a  rising  vote  of  the  men  as  to  whether  they  preferred 
to  have  the  locomotives  and  cars  taken  from  the  Bloomington 
shops  and  repaired  in  outside  shops  or  to  have  the  half  million 
dollars  spent  in  Bloomington.  Practically  all  those  at  the  meet- 
ing stood  up,  signifying  their  preference  for  the  latter.  In  a 
conference  later  with  the  federation  committee  Mr.  Worthington 
declined  interference  with  the  matter  and  the  question  was  soon 
dropped. 


MEETINGS    AND     CONVENTIONS 


V     >     CHICAGO     &     ALTON'S     FUEL    CAMPAIGN      ;  ;   - 

The  Chicago  &  Alton  has  made  arrangements  to  carry  on  a  fuel 
economy  campaign  which  will  be  under  the  jurisdiction  of 
George  H.  Baker,  president  of  the  Railway  Educational  Associa- 
tion of  New  York.  Mr.  Baker  will  devote  75  per  cent,  of  his 
time  to  this  work  without  compensation,  believing  that  the  effect 
of  a  campaign  of  this  sort  on  his  association  will  warrant  the 
giving  of  his  services  free.  He  will  travel  about  the  road  in  a 
icar  especially  fitted  up  for  his  use  by  the  road,  giving  lectures 
and  practical  talks  to  the  men  at  the  engine  terminal  points. 
There  will  be  two  practical  assistants  who  have  previously  fired 
.on  the  road,  and  who  will  ride  the  engines,  giving  the  firemen 
practical  demonstrations  of  the  methods  to  be  followed.  Mr. 
Baker  will  issue  a  book  of  instructions  to  be  distributed  to  the 
men  having  anything  to  do  with  the  handling  of  fuel.  Bulletins 
have  also  been  sent  out  by  J.  T.  McGrath,  superintendent  of 
rnlling  stock,  calling  the  attention  of  all  the  employees  to  the 
fdllowing  points: 

The  loading  of  engine  tanks  so  that  the  coal  will  not  be  wasted 
by  being  scattered  over  the  road,  the  prompt  housing  of  engines 
ai  terminals,  the  conservative  firing  of  the  coal,  working  the  en- 
i;'ne  at  the  shortest  cut-off  practicable,  the  economical  use  of  the 
i  ijector,  the  waste  due  to  the  blowing  of  safety  valves,  and  the 
fimdamental  principles  of  combustion.  This  bulletin  is  to  be  dis- 
I'layed  at  all  the  engine  houses,  and  is  especially  addressed  to 
•  iigine  house  foremen,  engineers,  firemen  and  hostlers.  Mr. 
I  aker  served  the  Chicago  &  Alton  as  a  fireman,  and  the  Wabash 
■  an  engineer,  and  since  then  has  devoted  considerable  of  his 
'  ne  to  the  study  and  investigation  of  fuel  economy  on  loco- 
:;  otives.  By  this  campaign  he  expects  to  decrease  the  Chicago 
**    -Xhon's  fuel  bill  by  more  than  $100,000  annually. 

The  road,  in  connection  with  this  work,  has  issued  the  follow- 
iig  statement:  "The  cost  of  fuel  is  the  chief  operating  expense 
<  :  this  company  and  exceeds  $1,100,000  annually.  This  expense 
^  in  be  reduced  by  efforts  of  employees  to  economize  and 
;• .  oid  waste.  The  management  looks  to  the  locomotive  engineers 
-nd  firemen  for  the  greatest  saving  of  fuel,  and  other  employees, 
'  •  their  co-operation,  also  can  assist."  •:-'^:: :.--^:r'":i:.  r'r:----.':-r 


National  Machine   Tool  Builders'  Association. — The   fall  con- 
vention will  be  held  at  the  Hotel  Astor,  New  York  City,  Oc-  .?. 
tober  16-18..;- ;•.      ...V-:---.' -■'■',,:-■.,;■  .  :;-*'-.-.;  '..    y- _;■-:,■■■'■-..  ^  -;'  ,;-=-:  r'-- 

St.  Louis  Railway  Club.— The  first  regular  meeting  of  the  St.   v./ 
Louis  Railway  Club  for  the  fall  season  was  held  Friday  evening,    '  , 
September  13,  at  the  Mercantile  Club  building,  St.  Louis.    Sam- 
uel O.  Dunn,  editor  of  the  Railway  Age  Gazette,  delivered  an  ad- 
dress on  Government  Regulation  of  Railway  Operatioit.        ,     ;;  \-: 

Western    Railway    Club. — G.    W.    Cravens,     president   of   the  -  '■ 
Cravens   Electric  Company.   Chicago,   read  a  paper  at  the   Sep-    ,; 
tember  17  meeting  on  the  subject  of  electrical  equipment  of  rail-    ' 
way  shops.     It  discussed  briefly  the  general   features  of  design 
of  a  railway   repair  shop  and  the  characteristic   features  of  the    ; 
electrical  equipment.  •    ;  • 

International   .Issociation    for    Testing   Materials. — The    sixth    •.  . 
congress  of  this  association  was  held  in  the  Engineering  Societies   i. 
building.  New  York,  from  September  3  to  7.    The  association  now    ,  ; 
numbers  about  2,400  members,  distributed  in  one  hundred  and     ■■ 
thirty  different  countries.    There  are  472  members  in  the  United 
States.     The  total  registration  at  the  congress  was  about  650,  of 
which  75  were  ladies.    Among  the  many  papers  presented  to  the 
congress,  those  of  especial  interest  to  the  railways  included  seven 
on  the  subject  of  rails;  also  on  the  subjects  of  hardness,  testing     '. 
and  wear,  test  of  wear  of  steels,  hardness  of  steel,  testing  steel    ,;• 
tubes,  and  welding  steel.        ^  i'-X-^^y-'-y'"---/^  -.'i'':-'   --M        '•  r ;  . 

y     Northern  Railway  Club. — At  the  July  meeting  a  paper  on  the  V: 

Automatic  Train  Pipe  Coupler  Problem  was  presented,  and  will  ..;■ 
be  discussed  at  a  later  meeting.    The  author  briefly  reviewed  the 

history  of   the   development  of   automatic   connectors,   and   con-  S 
eluded  by  stating  that  in  his  opinion  there  are  four  essential  re- 
quirements for  a  successful  connector:     First,  there  shall  be  no 

spring  mechanism.     Second,   that  coupler  heads  do  not   extend  '■■■' 

beyond  the  face  of  the  knuckle.     Third,  there  should  be  an  ar-  " 

rangement  permitting  the  attachment  of  an  ordinary  hose  if  nee-  * 

essary.     Fourth,   the   angle   cock   should   be   dispensed   with.  :■- 

\eiv  York  Railroad  Club. — At  the  first  meeting  of  the  season  :■ 

on  September  20,  A.  W.  Whitford  presented  a  paper  on  the  Re-  >. 

lation  of  the  Locomotive  Boiler  Design  to  Efficiency,   Mainte-  ; 

nance  and   Safety.     It  consisted  largely    of  a  discussion  of  the  .' 

construction  and  advantages  of  the  sectional  tja)e  of  firebox  as  •■ 

manufactured  by  the  Jacobs-Shupert   U.   S.   Firebox  Company,  . 

and  gave  a  brief  account  of  some  of  the  results  of  the  compara-  . 

tive  tests  which  were   finished  at  Coatsville  last  June    between  ..  ^ 

a   boiler   of   this   type   and   a   standard   radial   stay  boiler.     The  ., 

paper  was  thoroughly  illustrated  with  lantern  slides  and  moving  ; 
picture  views  of  the  low  water  tests.     In  the  discussion,   S.   S. 

Riegel,  mechanical  engineer.  Delaware,  Lackawanna  &  \\  estern,  '  ■ 

gave  an  account  of  some  tests  he  made  several  years  ago  which  .  .;• 

clearly  demonstrated  the  value  of  firebox  circulation.    These  were  .: 

fully  described  in  the  June,  1909,  issue  of  the  American  Engineer  - ., 
&  Railroad  Journal,  page  253,  and  showed  an  increase  of  55  per 

cent,  in  the  water  evaporated  from  the  boiler  fitted  with  a  water  ' 

tube  firebox  as  designed  by  Mr.  Riegel,  when  compared  with  the  " '; 

ordinary  type  of  boiler.     Representatives  of  the   Lehigh   \'alley  •-, 

reported  that  the  Jacobs-Shupert  boiler,s  in  service  on  that  road  ,,., 
are  giving  satisfactory  results.      •-;'-::.;:  ijj^,/"     '  ■  ^;:  : '      ^-r;"    ; 

^Co-operative  Safety  Congress. — A  Co-operative  Safety  Congress  • 
is  to  be  held  at  the  Hotel  Pfister.  Milwaukee,  Wis..  Septem-  .• ; 
ber  30  to  October  5.  All  of  Wednesday  afternoon  October  2.  was  ■ 
scheduled  as  a  transportation  session,  at  which  R.  C.  Richards,  '.- 
general  claim  agent  and  chairman  of  tlie  central  safety  com- 
mittee of  the  Chicago  &  North  Western  presided  as  chair-  ^;> 
tnsn.      The    speakers    included:     A.   Hunter    Boy4,  Jr.,,  chair-  /' 
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man  nj  the  general  safety  committee  of  the  Baltimor.-  &  <^)hio ; 
H.  \\  .  Belnap,  chief  inspector  of  safety  api)hances  ot  the  Inter- 
state Commerce  Commission;  Geo.  Bradshaw,  general  s.'ifety 
agent  of  the  New  York  Central  Lines;  S.  M.  Iiradon.  gtiicral 
superintendent  of  the  Chicago  &  North  \\  estern.  Rooms  at  the 
hotel  were  assigned  for  safety  e.xhihits  under  tlie  liiiectioii  of 
C.  W.  Price  of  the  \\  isconsin  Industrial  Commission. 

Chief  Car  Iiispcclors'  and  Car  I'orciiicn's  .issociaiion. — .\t  the 
thirteenth  annual  convention,  held  in  Chicago  on  .\ugust  27,  28 
and  29,  the  following  officers  were  elected:  President,  J.  L. 
Stark,  general  car  inspector,  Hocking  X'alley.  Columhus,  Ohio; 
vice-president,  1".  C.  Schultz,  chief  interchange  inspector,  Chicago; 
secretary,  Stephen  Skidmore.  foreman  car  department,  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis,  Cincinnati,  ( )hio.     The  sessions 


..        ■      '  M.     M.     1913     COMMITTEES        -  :;::^    >     V 

l'"(jllowing  is  a  list  of  the  subjects  which  will  be  reported  on 
and  the  chairmen  of  the  committees  for  the  1913  convention  of 
the  American  Railway  Master  Mechanics'  Association : 

■•-.•;  STANDING    COMMITTEES.  -.■••'•^-     '^     • 

Revision  of  Standards,  W.  E.  Dunham.  C.  &  N.  W.,  Winona, 
Minn. ;  Mechanical  Stokers,  T.  Rumney,  C.  R.  I.  &  P.,  Chicago,  111. 

SPECIAL  COMMITTEES. 

Specifications  for  Cast-steel  Locomotive  Frames,  C.  B.  Young. 
C.  B.  &  Q.,  Chicago,  111.;  Main  and  Side  Rods,  W.  F.  Kiesel. 
Jr.,  Penna.  R.  R.,  Altoona,  Pa. ;  Safety  Aiipliances,  D.  F.  Craw- 
ford, Penna.  Lines  West,  Pittsburgh,  Pa. ;  Design,  Construction 
and  Inspection  of  Locomotive  Boilers,  D.  R.  MacBain,  L.  S.  & 
M.  S.,  Cleveland,  Ohio;  Steel  Tires,  L.  R.  Johnson,  C,  P.,  Mont- 


of  the  convention  were  devoted  to  a  general  discussion  of  the      real,  Que.,  Can.;   Minimum  Requirements  for  Headlights,  D.  F. 
interpretation  of  the  interchange  rules  of  the  Master  Car  Build- 
ers' Association.  ■.•.-'.,•..•  i.v  v  •    \     .'         •-  ■•,. 

M.     C.     B     1913     COMMITTEHS  > 

Following  is  a  list  of  the  subjects  and  the  oliainiHii  of  com- 
mittees which  will  report  ai  the  1913  convention  of  the  Master 
Car   Builders'   .\ssociation :     .    .  , 

.•f:,         ..  ■    ••.,■..■•■  ST.VNIll.NC    COMMITTEES.  ^^:  '•■■.. 

Arbitration,  J.  J.  Hennessey.  C.  M.  &  St.  P..  Milwaukee.  Wis.; 
Revision  of  Standards  and  Recommended  Practice.  T.  H.  Good- 
now,  C.  &  X.  W.,  Chicago.  111.;  Train  Brake  and  Signal  E(|uip- 
ment,  R.  B.  Kendig.  X,  Y.  C.  Lines,  Xew  York  City;  Brake 
Shoe  and  Brake  Beam  F(iuipment,  Prof.  C  has.  H.  I'cnjamin, 
Purdue  University.  Lafayette,  Ind.;  Coupler  and  Dr.ift  Equip- 
ment, R.  L.  Kleine,  Penna.  R.  R.,  .\ltoona.  Pa.;  Rules  for  Load- 
ing Material,  A.  Kearney,  X.  &  \\  .,  Roanoke,  \'a.;  C":ir  Wheels, 
A\'illiani  Garstang,  C.  C.  C.  &  St.  L..  Indianai)olis.  Ind.;  Safety 
Appliances,  C.  E.  Fuller,  L^  P.,  Omaha,  Xeb. 

'~"  "  '■-'■':  SPECIAL    CO.M.NUTTKKS.  =  ■  ■: 


,  Car  Trucks,  J.  T.  Wallis,  Penna.  R.  R.,  Altoona,  Pa.;  Prices 
for  Labor  and  Material,  F'.  H.  Clark,  P..  &  ().,  Baltimore.  Md. ; 
Train  Lighting  and  I'.quipment.  T.  R.  Cook,  Penna.  Lines,  Pitts- 
burgh, Pa.;  Train  Pijjc  and  Connections  for  Steam  Heat,  I.  S. 
Downing,  L.  S.  &  M.  S..  Cleveland,  Ohio;  .Xominations,  F.  W. 
Brazier,  X.  Y.  C.  &  H.  R.,  Xew  \'ork  City;  .\rrangements.  C.  E. 
Fuller,  C  P.,  Omaha,  Xeb.;  Tank  Cars,  .\.  W.  (iibbs,  Penna. 
Lines,  Philadelphia,  Pa.;  Specifications  for  Tests  of  Steel  Truck 
Sides  and  Bolsters  for  Cars  of  80.000.  l(i(),0(X).  l.=^0.000  Lbs.  Ca- 
pacity, Prof.  E.  C.  Schmidt,  L'ni\ersit_v  of  Illinois,  Crbana,  111.; 
Caiiacity  Marking  of  Cars,  C.  E.  I'uller.  C.  P.,  Omaha,  Xeb.; 
Lettering  Cars.  I).  I".  CVawford,  Penna.  Lines.  Pittsburgh,  Pa.; 
Damage  to  breight  Equipment  by  Cnloading  M  (chines.  P.  I". 
Smith.  Jr.,  Penna.  Lines,  T<iledo,  Ohio;  .\ir  Brake  I  lose  Specili- 
cations,    M.    K.    Barnum.    I.    I..   Chicago.    III.;    C'onference   with 

"Association  of  American  Railway  .\ccounting  Officers,  D.  b. 
Crawford,  Penna.  Lines.  I'ittsbur.tib.  I';>.:  Revision  of  Present 
Specit'ications,  C.  D.  Young.  I'enna.  R,  R..  Altoona,  Pa  ;  Car  Con- 
struction, W.  F.  Kiesel.  Jr.,  Penna.  R.  R..  Altoona,  Pi. 

•.S-:;:;'  :,•;■■'  ■;•■;■,  :'  'Q/^.;:':i'-~  ':'-^:  ,^:^'::^x'.'      railroad  club  meetings 


Crawford.  Penna.  Lines  West,  Pittsburgh,  Pa. ;  Standardization 
of  Tinware,  A.  J.  Poole,  S.  A.  L.,  Portsmouth,  \'a. ;  Superheater 
Locomotives,  J.  T.  Wallis,  Penna.  R.  R..  .Mtoona.  Pa.;  Subjects. 
G.  W.  Wildin,  X.  Y.  X.  H.  &  H.,  Xew  Haven,  Conn.;  Specifi- 
cations for  Material  Used  in  Locomotive  Construction,  II.  T. 
Bentley,  C.  &  X.  W.,  Chicago,  111.;  Use  of  Special  Alloy  Steels 
and  Heat-treated  Steel  in  Locomotive  Construction,  C.  D.  Young, 
Penna.   R.   R.,  Altoona,   Pa.;   Smoke  Prevention,  E.   W.   Pratt, 

C.  &  X.  W.,  Chicago,  111. ;  Engine  Tender  Wheels,  William 
Garstang,    C.  C.  C.  &  St.  L.,    Indianapolis,  Ind.;   Arrangement, 

D.  F.  Crawford,  Penna.  Lines  W  est,  Pittsburgh,  Pa. 

-"''■■'■-  ■       '     -"  INDIVIDIAL    PAPERS.  "  '  '     ' '  ' 

Tests  of  Superheater  Locomotives,  by  Dean  C.  H.  Benjamin, 
Purdue  University,  Lafayette,  Ind.  Three  Cylinder  Locomotives, 
by  J.  Snowden  Bell.  Xew  York. 

The  following  list  gives  names   of  secretaries,   dates   of  next   or  regular 
meetings,    and   places    of   meeting   of    mechanical   associations. 
Air     Brake     Association. — F.     M.     Nellis,     S3     State     St.,     Boston,     Mass. 

1913    convention    to    be    held    at    St.    Louis,    Mo. 
American  Railway  Master  Mechanics'  Assoc. — J.  W.  Taylor,  Old  Colony 

building,    Cliicago. 
American  Kailway  Tool  Foremen's  Association. — A.  R.  Davis,  Central  of 

Georgia,    Macon,   Ga. 
American   Society  for  Testing  Materials. — Prof.   E.   Marburg,  University 

of    Pennsylvania,    Philadelphia,    Pa. 
American    Society    ok    Mechanical    Engineers. — Calvin    W.    Rice,    29    W. 

'riiirly-ninlli    .St..   New   York. 
Cak    I'ciRHMK.N'.-i   .\ssocrATioN   OK  ('iiK'Ai^o. — .\aron    Klint-,   841    North   Fiftieth 

Court,    Chicago;    2d    Monday    in    month,    Chicago. 
International  Railway   Fuel  Association. — C.  G.   Hall,   McCormick  build- 
ing, Chicago. 
International   Railway    General    Foremen's   .\ssociation. — William    Hall, 
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'AMERICAN    ENGINEER. 


Personals 


//  is  our  desire  to  make  these  columns  c6vtr  as  completely 
as  possible  all  the  changes  that  take  place  in  the  mechanical 
departments  of  the  railways  of  this  country,  and  we  shall 
greatly  appreciate  any  assistance  that  our  readers  may  give 
us  in  helping  to  bring  this  about. 

GENERAL.'  ■■'"'■  ^''  ■■'-••'■■•-■■  ■^"-•-  /• 
George  H.  Baker  has  been  appointed  fuel  director  in  charge 
of  fuel  economies  on  the  Chicago  &  Alton.  His  efforts  will  be 
directed  to  the  reduction  of  consumption  and  waste  of  fuel. 
From  1879  to  1881  he  served  as  a  fireman  on  the  Kansas  City 
division  of  the  Chicago  &  Alton,  and  later  served  six  years  as 
engineer  on  the  Wabash.  He  is  president  of  the  Railway  Edu- 
cational Association,  with  offices  in  Xew  York. 

John  Benzies,  smoke  inspector  of  the  Rock  Island  Lines,  has 
been  appointed  fuel  inspector  at  Chicago,  111.,  vice  F.  Wilson, 
promoted.  ,:..,;    ,      -,,;..    ...■_../..._,..■-.  ._..;.>./; 

G.  H.  Bussing,  superintendent  of  motive  power  of  the  New 
Orleans  Great  Northern,  at  Bogalusa,  La.,  having  resigned  to 
accept  service  elsewhere,  that  position  has  been  abolished. 

O.  E.  GiLLiLAND  has  been  appointed  district  safety  supervisor. 
Third  District,  of  the  Rock  Island  Lines,  with  headquarters  at 
El  Keno.  Okla. 

F.  G.  Grimshaw,  master  mechanic  of  the  West  Jersey  &  Sea- 
shore and  the  Camden  Terminal  division  of  the  Pennsylvania 
Railroad  at  Camden,  X.  J.,  has  been  appointed  assistant  engineer 
of  motive  power  of  the  Western  Pennsylvania  division,  with 
office   at    Pittsburgh,    Pa. 

A.  M.  Darlow.  who  was  recently  appointed  superintendent  of 
motive  power  of  the  Buffalo  &  Susquehanna  Railroad  and  the 
Buffalo  &  Susquehanna  Railway  Company,  served  his  apprentice- 
ship on  the  Vandalia 
Railroad.  Later  he  went 
to  Cornell  University 
and  was  graduated  from 
there  in  1S06.  He  en- 
tered the  service  of  the 
Chicago  &  Eastern  Illi- 
nois as  a  special  appren- 
tice and  shop  draftsman, 
and  in  1910  was  made 
engine-house  foreman  of 
the  Chicago  Terminal  of 
the  Chicago  &  Eastern 
Illinois  at  Dalton,  111. 
In  1911  he  was  trans- 
ferred as  engine  -  house 
foreman  to  Danville,  III. 
He  was  appointed  me- 
chanical engineer  of  the 
Buffalo  &  Susquehanna 
in  May,  1911,  and  in 
April,  1912,  he  was 
V-.^/   :::;■'  :-^-      ;     i     made    general    store- 

Keeper  as  well  as  mechanical  engineer.  As  superintendent  of 
motive  power  of  this  road  he  has  charge  of  the  mechanical  and 
ihe  store  departments. 

D.  B.  Lothian  has  been  appointed  district  safety  inspector  of 
the  Rock  Island  Lines,  with  headquarters  at  Topeka,  Kans. 

J.  T.  McGrath,  superintendent  rolling  stock  of  the  Chicago  & 
Alton,  with  headquarters  at  Bloomington,  111.,  has  resigned,  ef- 
lective  October  1,  and  will  be  succeeded  by  J.  E.  O'Hearne, 
master  mechanic  of  the  Wheeling  &  Lake  Erie.      ;  ;  :^^;;'  -:  •  v   '. 

Stanley  S.  Wagar,  whose  appointment  as  chemist  and  engi- 
neer of  tests  of  the  Buffalo,  Rochester  &  Pittsburgh,  with  office 


A.   M.   Darlow, 


at  Du  Bois,  Pa.,  has  been  announced  in  these  columns,  was  born 
in  December,  1886,  at  Troy.  X.  Y.,  and  was  educated  at  Rens- 
selaer Polytechnic  Institute.  He  began  railway  work  in  May, 
1910,  with  the  Union  Pacific  as  material  inspector,  and  from 
April  to  September.  1911,  was  assistant  chemist  on  the  Missouri 
Pacific.  He  was  then  with  the  St.  Louis  &  San  Francisco  as 
chemist  until  August,  1912.  '.    ■:■'■■''■"■■'■.:.. i'/-.'-^ ''■':■  -'-.y^'"' 

•  William  Holland  Winterrowd.  who  was  recently  appointed 
mechanical  engineer  of  the  Canadian  Pacific,  with  headquarters 
at    Montreal.    Canada,    was    born    April    2,    1884.    at    Hope,    Ind. 

He  attended  the  public 
schools  at  Shelbyville, . 
Ind.,  and  in  1907  was 
graduated  from  Purdue 
University.  In  1905  he 
was  employed  for  a 
short  time  as  a  black- 
smith's helper  on  the 
Lake  Erie  &  Western,  at 
Lima,  Ohio,  and  in  1906 
served  as  car  and  air- 
brake repairman  for  the 
Pennsylvania  Lines  West 
at  Dennison.  Ohio.  .\f- 
ter  leaving  the  miiversity 
he  was  emplojed  as  a 
special  apprentice  on  the 
Lake  Shore  &  Michigan 
Southern,  serving  in  that 
capacity  until  1908,  when 
he  was  made  engine- 
house  foreman  of  the 
:    .;  '  Lake    Erie,    Alliance    & 

Wheeling,  at  Alliance,  Ohio.  In  1909  he  was  made  night  engine- 
house  foreman  of  the  Lake  Shore  &  Michigan  Southern  at 
Youngstown.  Ohio,  and  in  1910  was  transferred  as  engine-house 
foreman  of  the  same  road  to  Cleveland.  Ohio.  Later  in  the 
year  he  was  promoted  to  assistant  to  the  mechanical  engineer 
of  the  Lake  Shore,  which  position  he  held  until  he  was  recently 
appointed  mechanical  engineer  of  the  Canadian  Pacific.  ■.,,.':• 


W.  H.  Winterrowd. 


MASTER    MECHANICS    AND    ROAD    FOREMEN    OF 

^:.:  .::<;•  ■■^"■;K/^^■V v^V^     ENGINES  •;  -■■v.\'-V-./<S-\";:\ 

J.\MES  AsHCRoFT  has  been  assigned  to  dutj-  as  road  foreman.  ;> 

on  the  Grand  Trunk  Pacific,  covering  the  territory  from  Trans-  •  •^* 

cona  to  Melville  and  the  Yorkton  Branch.  ■   :  " 

E.  J.  Brennan  has  been  appointed  master  mechanic  of  the  Du 
Bois  shops  of  the  Buffalo,  Rochester  &  Pittsburgh,  with  head-    ,_ 
quarters  at  Du  Bois,  Pa.  =  '.  ;/ 

Newton  Cage,  assistant  road  foreman  of  engines  of  the  Con- 
nellsville  division  of  the  Baltimore  &  Ohio, -has  been  promoted 
to  road  foreman  of  engines.  .  V/  3  -^    ■;  •/■•"■.%.     '•/'■;,•>.■■. 

S.  J.  Dillon,  who  has  been  appointed  master  mechanic  of  the 
West  Jersey  &  Seashore,  and  the  Camden  Terminal  division  of 
the  Pennsylvania  Railroad,  with  headquarters  at  Camden,  X.  J.,  '.:• 
as  announced  in  our  September  issue,  was  bom  near  Hollidays- ":  .•  ■ 
burg.   Pa.,  on  April  15,  1862.     He  was  educated  in  the  Altoona 
public   schools,   also  at   Professor   Davis'   Business   College,   and 
took  a  special  course  in  mechanical  drawing.    On  September  1,  v,  ■  - 
1879,  he  entered  the  service  of  the  Pennsylvania  Railroad  as  a  ^^■''^ 
helper   and   messenger   in   the   Altoona   machine   shops   and   has 
been  in  the  continuous  service  of  that  company  ever  since.     In 
March,  1881,  he  was  made  machinist's  apprentice,  becoming  ma-  •   . 
chinist  at  the   Altoona  machine  shops   in   May,   1885.     He   was 
transferred  to  the  test  department  on  April  1,  1892.     In  Novem- 
ber,  1895.  he  was  appointed  assistant  engine-house  foreman  of 
the  New  Y^ork  division  at  Jersey  City,  N.  J.,  and  was  promoted 
to  foreman  of  the  locomotive  department  of  the  Meadows  shops. 


\.\ii:k1(  AX    i..\<.i.\i:i:k. 
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//  is  uiir  desire  to  iiitikc  these  eoliiiiins  carer  as  ecr.^plctcly 
■  !S  t'ossible  nil  the  eluur^es  thai  take  t'laee  in  the  nieeiianical 
.h'l'artiiieiils  <</  //(.■  rnil'.eays  of  this  country,  and  W''  sluill 
^really  a/^treeiale  any  assistance  that  <>i<r  readers  nuiy  ,?/rr 
Its  in  lielf'ini;   to  hrin,:^   this  about. 

(lENERAL.     ' 

(ii.(>K(,i.    II.    I'.AKiu   has  liiiii   apiM limed    fiul   dirtcti n"  in   ch.'ir.m.- 

■  i'  liul  iciiii.itnii.s  (111  iIk-  (  hioap"  iV  Altnii.  llis  (.flnrts  will  Ix; 
<liri-ctc<l  to  till'  ir<liu-ti<iii  I  if  OKiisumiitioii  ami  wasU-  ni"  hu-1. 
I- rum  1S7''  111  IS.S]  Ju-  >rr\(.-<|  as  a  liroman  on  tlu-  Kans.-es  City 
ili\isiiin  "I  tlu  (  Iiicav;''  vS,  Allnn.  and  latir  sirwd  six  _\oars  as 
ini:inior  'Hi  tlu-  Walia^li.  lit-  i<  pirsidiiit  nf  tlu-  Uailway  Edit'- 
cati'inal    Assi  n,-!aliii!i.   with   iirru-i->   in    W-w    ^(lrk. 

\i)\\\  l!i-.\/iis,  >miiki.-  ins|H-t-|'ir  "i  ilu-  Ivick  Uland  l.iius.  ha> 
hvi-n    ajipi 'inn-d    uu  1    insprilnf    at    <  hiraiin.    III.,    vioi-    i-.    Wilson. 

<  I.  II.  I'lissiNc.  snin.rim(.-tidcnt  of  mntivt-  prnvcr  of  tlio  Xo\v 
(  >i-K-an>  (ircat  XnrtlHTn.  at  J'.nyahisa.  i.a..  haxini;  r.-sit;ncd  l<' 
a'ccrpt    -crs  ii'c  (.-IscwlK-ri-.  that   imsitinn   h,is  ln-cn  alxdi-lH-d.  v 

-  ( ),  I-"..  ( ill. 1.11. \Mi  has  ln-i-n  appiiinii-il  di-triot  sat'tty  ^npi^-rs isi ir. 
riiir<l  iJistrict.  nf  tlu-  kmk  l>land  l.iiu-s.  with  lu-ai1i|Uanci"s  at 
l-',r  kcnn,   Okla. 

I-',  (i.  <  iuiM^u  w. .  maslrr  nicclianic  <it'  tlu-  W  <>t  Ji-r>(.-\  <,V  Si-,a- 
-hdi'i-  and  tlu-  ('ani<kii  Trnninal  di\i>iiin  nf  llu'  riimsy!\  ,niia 
Kailr. lad  .-it  ("anukn.   .\ .  J.,  has  hii-n  app<pinlc<l  a>sislaiU  (.■niiim.-cr 

■  f  miiii\r  piiwtr  111'  tlu-  W  rstirn  lV-niisyl\ania  ■«li\isi<ti].  \vhh 
iiliicr    at     l'itt>-hnri:li.    i'a. 

\.  M.  |i\i<iiiw.  whii  w,-!--  n-i'i-ntly  ap])iiimi.-d  -uprriT'iiiukni  i>f 
iiicitivc  piiwt-r  lit  tl-i-  lUilTalii  \-  Su--(|iit-liamia  Kailrn-'d  ;ind  tlu- 
r.inValii  kV  SiiMiiu-h.-imia    liailw;i>    (  mnpanx.  sii'.cd  \\\>  ;;iipri-nlii(.'- 

shi))  uii  the  \  aiidalia 
I'vailmad.  I-iilvr  he  went 
tu  ("■  riu-1!  I'nix  t-r>it> 
and  was  uraduali-il  t ri  im 
tiu-ri-  in  I'Oti.  lie  i-n- 
ti-fi-d  ilk-  servicH-  of  tht 
*  hicaijii  &  I'^istcrn  Mli- 
ii'iis  as  a  siK':':.'al  af>iircii- 
ticv  and  sin ip  (jrafisnian. 
and  in  I'dO  Asas  niadt. 
i-itiiinf-hotisc  iMrcnian  mI' 
the  (.'Wcaijo  Ttiniinal  o4 : 
the  (.iliicasio  \  l-'.asurn 
lllimiis  at  Daltnii,  111 
In  1911  lu-  -vas  irans- 
li-iicd  as  i-nt^ine  -  htnise 
I'l  iix-man  ti  >  1  >anvillc.  Ifl. 
1  Ic  was  ajtiiiiinted  ine- 
rhantcal  ciit;ineef  Of  the 
lUilTalo  &  Sns(|uehanna 
ill  May.  T'll.  .-md  in 
.\l.ril,  Vni.  Ik-  wa- 
■     .    .- v",;  made     general     slure- 

'^eeper  as  well  a^  nu-chaiiiral  i  ii'..;iiu-er.  As  ^npuiiiu-inle'.it  <>\ 
Motive  piiwi-r  nl'  this  in.-id  he  ha>  ch:iri;e  '>!  the  meehanieal  ami 
lie   stiire   <lep,irtnu-nt-~. 

I'.  11.  I.iii;i;\\  has  In-en  aiipninteil  district  safet\-  inspector  ol 
lie   Ivick    l>laml   Lines,  with   hi-ad<|iiarters  at  'r<>iH-ka.   l\an>. 

1.  T.  .M((ii;\Tii.  sitiieriiitendeiil  rnlliniL;  stuck  of  the  (  liica^o  &' 
Allnii,    with    headipiarters   at    ]'>l(  n  iinin;-;ti  m.    Ml.,   has   nsi.mied,   ef- 
ecti\e    (ictiiher    1.    and    will    he    sncceeded    hy    J.    Iv    ()'ljearne, 
■iiaster  nu-ch.inic  nf  tiie  W  luelin.L:  i\:   Lake  J-JMe.      ;    ■        .  '     . 

Sr.\.\Li:v  .^  W  \(,\R,  wlinse  aiinnimment  as  clieitiist  and  eiii^i- 
UH-r  111"  tests  111'  the   I'.itrialii.    Kuchester  iS;   Pittslinri;h,   with  ot'lice 


A     M.    Darlow. 


W.   H.  Winterrowd. 


at  Diillois.  Pa,  has  hi-m  annninu-ed  in  these  C'lhimn-v.  wa*  iM.rn 
in  IJeceniber.  l.SS().  at  Tro\.  .\.  ^'..  and  was  educated  at  Rens- 
selaer Polytechnic  Institute,  llehecjan  railway  wurk  in  May. 
1910,  with  liic  Lniun  Pacilic  as  material  inspector.  ,ind  fr«*m 
April  to  Septendicr.  I'Ml.  w;i>  .issistant  cliemist  on  the  Mi-souri 
I'acilic.  He  was  then  with  the  St.  I.ouis  &  San  Lfancisco  as 
chemist  tmtil   Au.utisi.   1'.'12.  _  ..:.■•"        '      • 

\\  iM.i.vM  lii'i.i.wu  \\  iNTiuKuwH.  w iio  was  recemlv  appointed 
tikchanieal  etiuiiu-ir  of  the  t'an.Tdian  Pacific,  with  hearlrpiarter* 
at     .M' lilt  real,    <  atiad.i.    wa>    Imrn    April    2.    1SS4.    ;it    iiupe,    Jnd. 

.  "  ,  lit  attende<l  the  puhlic 
,  sdifiols  at  Slielliy\illc. 
Ind..  and  in  1M»7  was 
graduated  frmn  Purdue 
,i'niversity.  In  im5  he 
was  etn]doyed  f.ir  a 
short  time  as  a  hJack- 
smith's  helper  on  live 
Lake  F.rie  X-  \\t  stern,  at 
Lima.  Ohio,  and  in  1^16 
serxed  as  car  arHl  air^ 
hrake  repairmin  for  the 
Pemisyh  ania  1,iiu-->  \A  e*t 
at  Detinison.  <.)hio.  \i. 
tcr  Vavinir  tlie  univ<rsity 
l»c  was  etnployed  4i<  a 
special  apprentice  on  tlie 
Lake  Shore  8:  Michii;an 
./Soitthern.  ser\ini;  in  tliat 
i-apacity  until  1'.'(^J^.  wlun 
Ik-  w^is  t-nade  engine- 
house  ,  forctnan  of  the 
Lake  EfK?.  Alhancc  & 
\\  heelin,!.;.  at  .\tliance.  Oliin.  In  ViVi  he  was  niade  niuiit  enyine- 
house  foreniair  of  tlu-  L;ike  ."^Imre  iV;  Michi.^Tui  S<jijlhvrn  at 
N  omi'4>town.  <  )hiii.  and  m  V>W  was  transferred  a*  cn.tiine-hoii>c 
foreman  of  tlu-  ^anie  road  to  Cleverand.  Ohio.  Liter  in  the 
year  he  wa-  4'rom..te<l  to  assistant  to  the  mechanical  cut^iueer 
of  the  Lake  ."-^i.iire.  which  iio>itii'ii  he  held  untif  he  wa*  re^ciinly 
appointed   imchanical  vtiiiituer  of  the  t  amidran   PacitVc.  "    - 

NL\STKK    ML<:iLVM(:S    AM)    ROAD    I  <)KI:MI; N    Ol 

'":':.:'  '■:-.'.'--■:■[:- --^/r        KNCIM-S,--  ■  ': 

J  xM)-..-  Vsiit  KiiiT;  Iia<  lieeii  a^sii^nt'd  to  duly  as  roa<l  foremrm 
on  the  »irand  Trunk  P.icinc.  cveriuii  the  terriit>ry  fr.jin.  T^•an^- 
coHa  to  >Ielville  ami  t!ie  Virkiiiu  1 '.ranch.  , 

.  IC,  J,  r.RiJNX w  ha>  l)em  ;(iipi'mied  mailer  nuchahiV  of  the  \h\ 
l'ml<  shops  of  tlie  IJulValo.  I\.>che-ier  v^'  Pittshitfs^h.  wit!)  hea<l- 
(Ittarters  at  I  >tt  I'ois.  J\i.  v. 

Xhw  io\  (  ,\(,i:.  ■'•»i.-<taiu  road  fontriatt  of  i-nsi"es  of  the  ton-- 
iiellsville  <li\ision of  the  ]5ahimore  tV  t,>hio.  h:i>  been  pnimoti-il 
to  road  foreniaii  of  entiines.  ,;    ^^  : '•  ■  ^  ■ 

S.  J.!)r.-M'\,  who  has  Ik.h  .-ipp<^inted«iaster  mechanic  i-i  the 
\\  est  JvTsey  \  Svaslu'iH-.  and  the  I'afiuTeri  Terniinal  division  of 
the  Pennsylvania  Kaitroad.  with  headquarters  at  Camden.  X.  J.. 
;is  .■iniMUiiceil  in  our  .^ei'teiiilHT  is.-ue.  Was  born  near  Ihiiriday*-' 
hurii.  Pa.  on  .Xjiril  15.  lS(i2.  lie  was  educated  in  the  Ahooua 
public  schools;  also. at  Profissor  Davis"  Business  C:>lle.i;e.  and 
took  a  special,  course  in  mechanical  dntwing.  On  September  1. 
1S79,1h.'  entered  the  service  of  the  Pennsylvania  Kailro.-id  a^  a 
iK'lper  an<l  inessenuer  in  the  .\ltoona  machine  shops  an<l  Jia* 
been  in  the  continuous  service  of  that  comiutny  ewr  since.  In 
March.  1.S81.  he  was  made  machinist's  apprentice,  bco^mins;  ma- 
chinist at  the  .\1toona  machine  shoi)S  in  May.  1S85.  He  was 
transferreil  to  the  test  ilepartment  on  April  1.  l.S'92.  In  Xove.m- 
lur.  IS''.^.  he  was  appointed  assistant  cnyine-house  foreman  of 
the  Xew  ^'ork  division  ;il  Jersey  City,  X.  J.,  and  was  promoted 
to  foreman  of  the  ]i>coiiiiitive  department  of  the  Meadows  sho]is. 
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New  York  division,  on  January  1,  1898,  He  was  appointed  gen- 
eral foreman  of  passenger-car  inspectors  of  the  New  York  di- 
vision, with  headquarters  at  Jersey  City,  in  December,  1898,  and 
was  made  master  mechanic  of  the  South  Amboy  division  on 
December  1,  1902.  In  April,  1908.  he  was  appointed  division 
master  mechanic  of  the  Amboy  division  with  headquarters  at 
Camden.        ■■■;-•.■:.  ■    ^■- V;.'. •■■■:.••".;.■.''"•■'-'    ■       •-■     ••""'.:.••'   ^•"■    :■  ■  " 

J.  S.  GoLiTHON  has  been  appointed  master  mechanic  of  the 
Bellingham  Bay  &  British  Columbia,  with  office  at  Bellingham. 
W  ash.,  succeeding  J.  A.  Haley,  resigned. 

J.  P.  Kendrick  has  been  appointed  master  mechanic  of  the 
Middle  and  Pittsburgh  divisions  of  the  Buffalo,  Rochester  & 
Pittsburgh,  with  headquarters  at  Punxsutawney,  Pa. 

C.  E.  L.'VNGTON  has  been  appointed  master  mechanic  of  the 
Marshall  &  East  Texas,  succeeding  F.  A.  Walsh,  resigned  to 
engage  in  other  business. 

J.  P.  Loux,  assistant  master  mechanic  of  the  N.  J.  &  L.  di- 
vision of  the  Lehigh  Valley,  has  been  appointed  master  mechanic 
of  the  M.  &  H.  division,  at  Hazelton,  Pa.,  succeeding  T.  H. 
Malican,  resigned. 

M.  v.  McCarra  has  been  appointed  master  mechanic  in  charge 
of  all  equipment  of  the  Louisiana  Railway  &  Navigation  Com- 
l)any.  with  office  at  Shreveport,  La.,  succeeding  T.  Nicholson, 
resigned. 

B.  H.  Miller,  an  engineer  on  the  Connellsville  division  of  the 
Baltimore  &  Ohio,  has  been  promoted  to  assistant  road  foreman 
of  engines.     His  headquarters  will  be  at  Rockwood,  Pa.    ./...>.. 

W.  E.  MoHER,  road  foreman  of  engines  of  the  Grand  Trunk 
Pacific,  will  hereafter  devote  his  attention  to  the  Regina  Branch 
and  to  the  Third  District,  Melville  to  Watrous. 

H.  J.  Osborne  has  been  appointed  master  mechanic  of  the 
Louisiana  division  of  the  Rock  Island  Lines,  with  headquarters 
at  Eldorado,  Ark.,  succeeding  W.   F.   Moran,  transferred. 

C.  D.  Smith  has  been  appointed  road  foreman  of  the  Grand 
Trunk  Pacific,  covering  the  territory  from  W  atrous  to  Biggar, 
including  the  Oban-Battleford  and  Biggar  Calgary  branches;  he 
will  report  to  J.  R.  Mooney.  at  Wainwright,  Alberta.       ,.-_,■  %  i' 

A.  K.  Stanley  has  been  appointed  master  mechanic  of  the 
Houston  &  Texas  Central,  at  Sherman.  Tex. 

W.  H.  Williams,  master  mechanic  of  the  Buffalo,  Rochester  & 

Pittsburgh,  at  Du  Bois,  Pa.,  has  been  appointed  master  mechanic 

of  the  Buffalo  &  Rochester  divisions,  with  headquarters  at  East 

Salamanca,  N.  Y.,  succeeding  P.  C.  Zang.  resigned.       .,  .. 

-t"  *•"  • 
F.  Wilson,  fuel  inspector  of  the  Rock  Island  Lines,  has  been 

appointed    road    foreman    of    equipment,    with    headquarters    at 

Cedar  Rapids,  Iowa.  -   '■■'■•■ 

■■■■A.  S.  Wright  has  been  appointed  locomotive  foreman  on  the 
Grand  Trunk  Pacific  at  Regina,  vice  A.  J.  Roberts,  resigned. 


CAR     DEPARTMENT 

W.  O.  Anker  has  i)een  appointed  day  coach  yard  foreman  of 
..     the   Rock   Island   Lines,   with   headquarters  at  Valley  Junctiott, 
".     Iowa,  vice  John  Swival,  transferred.  ^      ,. 

J.  P.  Brenuel,  foreman  of  the  cabinet  shop  of  the  Southern 
•  '  Pacific,  has  been  appointed  assistant  general  foreman  of  the  car 
.;    department,  with  headquarters  at  Sacramento,  Cal. 

;y        W.  S.  Buckler,  assistant  foreman  of  the  Southern  Pacific,  has 
been  appointed  foreman  of  the  cabinet  shop,  with  headquarters  at 
•;      Sacramento,  Cal. 

? ..  R.  A.  FiTz,  foreman  of  the  Lake  Shore  &  Michigan  Southern 
V":.  at  26th  street,  Cleveland,  Ohio,  has  been  appointed  foreman  of 
V      freight  repairs,  with  headquarters  at  Nottingham,  Ohio. 


G.  H.  Hopper,  foreman  of  the  Lake  Shore  &  Michigan  South- 
ern, at  Youngstown,  Ohio,  has  been  appointed  foreman  of  the 
car  department  of  the  Lake  Front  shop  at  Sandusky,  Ohio. 

F.  A.  IsAMiNGER  has  been  appointed  chief  car  inspector  of  the 
Trinity  &  Brazos  Valley,  with  headquarters  at  Teague,  Tex., 
vice  A.  K.  Stanley,  promoted. 

T.  H.  Klunder  has  been  appointed  night  coach  yard  foreman 
of  the  Rock  Island  Lines,  at  Valley  Junction,  Iowa.         '"■;    ' 

S.  Lindman,  foreman  of  freight  repairs  of  the  Lake  Shore  & 
Michigan  Southern,  at  Nottingham,  Ohio,  has  been  appointed 
foreman  of  the  car  department,  with  headquarters  at  Youngs- 
town, Ohio. 

L.  J.  Wilson  has  been  appointed  acting  car  foreman  of  the 
Rock  Island  Lines  at  Armourdale,  Kans.,  vice  William  Bonner, 
resigned.         ....   ,„...,.  .  •..' .  .      ... 


SHOP     AND     ENGINE     HOUSE  ^  * 

R.  Benedict,  erecting  foreman  of  the  .Atchison,  Topeka  & 
Santa  Fe,  at  Richmond,  Cal.,  has  been  appointed  roundhouse 
foreman,  with  headquarters  at  Bakersfield,  Cal. 

J.  W.  Brewer  has  been  appointed  superintendent  of  the  Mount 
Clare,  Baltimore,  Md.,  shops  of  the  Baltimore  &  Ohio.  He  was 
born  September  6,  1880,  at  Grafton,  W.  Va.,  and  began  railway 
work  on  September  24,  1895,  as  an  engine  cleaner  on  the  Balti- 
more &  Ohio,  and  has  been  in  the  service  of  that  road  ever  since. 
From  November,  1896,  to  November,  1900,  he  was  machinist's 
apprentice,  and  in  November,  1900,  was  appointed  machinist. 
Three  years  later  he  was  made  roundhouse  foreman,  and  in  1904, 
was  appointed  gang  foreman  of  the  erecting  shop.  He  was  pro- 
moted in  1907  to  erecting-shop  foreman.  In  1908  he  was  ap- 
pointed assistant  master  mechanic,  and  two  years  later  he  was 
made  master  mechanic,  which  position  he  held  at  the  time  of  his 
recent  promotion  as  superintendent  of  shops,  as  above  noted. 
He  will  also  perform  the  duties  of  master  mechanic  as  hereto- 
fore. The  Mount  Clare  shops  are  the  principal  ones  on  the 
Baltimore  &  Ohio  system.  Most  all  of  the  heavy  repair  work  to 
locomotives  and  cars,  from  all  lines,  is  done  at  Mount  Clare,  and 
about  3,000  skilled  mechanics  and  shopmen  of  various  grades  are 
steadily  employed  there. 

J.  R.  Cook  has  been  appointed  general  foreman  of  the  Atchi- 
son, Topeka  &  Santa  Fe,  at  Clovis,  N.  M.,  vice  O.  V.  Morrison, 
resigned.  ":.•,• 

W.  F.  Crosby,  boilermaker  of  the  Central  Vermont,  has  been 
appointed  foreman  boilermaker,  with  headquarters  at  St.  Al- 
bans, Vt. 

Charles  H.  Douglass,  boilermaker  of  the  Central  Vermont, 
has  been  appointed  boiler  inspector,  with  headquarters  at  St. 
Albans,  Vt. 

\\  .  J.  DoviTT  has  been  appointed  roundhouse  foreman  of  the 
Rock  Island,  with  headquarters  at  McFarland,  Kans.,  vice  F.  L. 
Coles,  promoted. .'  ...•.■•• 

I.  H.  Drake,  machine-shop  foreman  of  the  .\tchison,  Topeka  & 
Santa  Fe  at  Cleburne,  Tex.,  has  been  appointed  general  foreman 
at  Raton,  N.  M. 

C.  E.  Egan  has  been  appointed  general  foreman  of  the  Mis- 
souri, Kansas  &  Texas  at  Waco,  Tex. 

G.  I.  Evans  has  been  appointed  superintendent  of  locomotive 
shops  of  the  Canadian  Pacific,  at  Angus,  Montreal,  Que.  He 
was  born  in  May,  1880,  at  Montreal.  He  began  railway  work  on 
April  1,  1900,  with  the  Canadian  Pacific  as  a  draftsman,  remain- 
ing in  that  position  until  March,  1906,  when  he  was  promoted  to 
chief  draftsman.  In  July,  1910,  he  was  appointed  mechanical 
engineer  of  the  Canadian  Pacific,  which  position  he  held  at  the 
time  of  his  appointment  as  superintendent  of  shops. 
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11.  T.  Gorman  has  been  appointed  roundhouse  foreman  of  the 

ichison,   Topeka    &    Santa    Fe,   at   Needles,   Cal,   vice   E.   W. 

';  sicker,  transferred.  •  ' - 

G.   E.  Johnson   has   been   appointed   division   foreman   of  the 
vtchison,   Topeka  &   Santa   Fe,   at  Gallup,   N.   M.,   vice   E.   M. 
>,xnjule,  promoted.       ..  ....,     -    ..  ,>  .  .  i- .  -.\    . 

Range  Johnson,  boilermaker  of  tlie  Atchison,  Topeka  &  Santa 
1  e,  has  been  appointed  foreman  boilermaker,  with  headquarters 

;,t  La  Junta,  Colo.       /■■'•.■■.-.'.;:.'.''•.:..; -■  :'■■■:■■'.•-■ '^''' ■\': ',  ^  :■'.  ■'':"<.W'- ■ 

J.  Z.  Kuhns  has  been  appointed  roundhouse  foreman  of  the 
Atchison,  Topeka  &  Santa  Fe,  with  headquarters  at  Clovis,  N. 
M..  vice  J.  R.  Cook,  promoted. 

C.  E.  LiNDEMAN,  apprentice  instructor  of  the  Atchison, 
Tdpeka  &  Santa  Fe.  at  Richmond,  Cal.,  has  been  apopinted  ma- 
diine  foreman  at  La  Junta,  Colo.  ,  %  ;.":;.'■'.;  ■-:;v^ 

W.  B.  Lyons,  machinist  of  the  Atchison,  Topeka  &  Santa  Fe, 
at  Richmond,  Cal.,  has  been  appointed  machine  foreman,  at 
Bakersfield,  Cal. 

.A.  G.  McDouGAL  has  been  appointed  boiler-shop  foreman  of 
the  Denver  &  Rio  Grande,  with  headquarters  at  Salt  Lake  City, 

Utah.  .■;,.;..: 

\V.  Murphy  has  been  appointed  night  engine-house  foreman  of 

the  Missouri,  Kansas  &;  Texas,  at  Dallas,  Tex.,  vice  E.  Owens, 

I)romoted.  \,-''::':/--':-"':.':-:'^  "■'■:■  -'.';.' :'C'-'-^  '"'"'■''-  ■:■■'  'y'"'-  '>;.•■"•:■'. -^ :■,"■■  -:'-\r'. 

K.  Owens,  night  engine-house  foreman  of  the  Missouri,  Kan- 

,   sas  &  Texas,  at  Dallas,  Tex.,  has  been  appointed  general  foreman 

4  of  the  same  road,  at  Gainesville,  Tex. 

•' ■      T.  T.  Ryan  has  been  appointed  assistant  engine-house  foreman 
v.-t)f  the  Atchison,  Topeka  &  Santa  Fe  at  Raton,  N.  M.       ■}U^-.'S;  ;': 

E.  M.  Sanjule,  division  foreman  of  the  Atchison,  Topeka  & 
Santa  Fe,  at  Gallup,  N.  M.,  has  been  appointed  general  foreman, 
with  headquarters  at  Riverbank,  Cal. 

William  Sapp  has  been  appointed  night  roundhouse  foreman 
of  the  Atchison,  Topeka  &  Santa  Fe,  with  headquarters  at  Sweet- 
water, vice  J.  A.  Whithurst,  resigned.  ....  -r    ;       ,  ..    ;  v 

R,  T.  Shea,  general  inspector  of  shops  of  the  New  York  Cen- 
tral &  Hudson  River,  at  New  York,  resigned  recently. 

J.  A.  Whithurst,  night  roundhouse  foreman  of  the  Atchison, 
Topeka  &  Santa  Fe,  at  Sweetwater,  has  been  appointed  general 
foreman  of  the  Orient  Railway,  at  San  Angelo,  Tex.       ..  .  ,  ..    .. 


New  Shops 


:.     ;  PURCHASING   AND   STOREKEEPING 

W.  A.  Gillespie  has  been  appointed  storekeeper  of  the  Frisco 
lines,  with  headquarters  at  De  Quincey,  La.,  vice  Neal  Cavin, 
resigned. 

J.  H.  HoLLUB  has  been  appointed  assistant  to  the  superintend- 
tnt  of  stores  of  the  National  Railways  of  Mexico,  with  head- 
fiuarters  at  San  Luis  Potosi,  Mex.        .  :\:  *:  v;  ••  '     v.^y"   .;-:'■  .^ 

I".  S.  Hubbard  has  been  appointed  traveling  storekeeper  of  the 
I  ;ike  Shore  &  Michigan  Southern,  with  headquarters  at  Collin- 
wood,  Ohio. 

L.  J.  McHuGH  has  been  appointed  storekeeper  of  the  Lake 
•"■liore  &  Michigan  Southern  at  Air  Line  Junction,  Ohio,  vice 
I.  S.  Hubbard,  promoted...  .  ■  .  ;,  .;,.*...-. 

J.  M.  Velasco  has  been  appointed  storekeeper  of  the  San  Luis 

^l''>tosi  division  of  the  National  Railways  of  Mexico,  with  head- 

<  iiarters  at  San  Luis  Potosi,  Mex.,  vice  G.  Rios  del  Rio,  who 

1  is  resumed  his  duties  as  storekeeper  of  the  Chihuahua  division, 

\  ith  headquarters  at  Chihuahua,  Mex. 

W.  L.  Wene,  purchasing  agent  of  the  Tennessee  Central,  at 
■  ashville,  Tenn.,  has  resigned,  and  the  position  has  been  abol- 
i  lied.  The  duties  of  purchasing  agent  have  been  assumed  bv 
t  'e  president.  ....  ...  ,..:,-':>  ■■    •-■..        ;  -  ■;  ,   ,,  ...  ■\-. :■■-.■  ■■:.     ,,^^-; 


Atchison,  Topeka  &  Sant.\  Fe.— A  new  machine  shop  and 
an  engine  house  will  be  built  at  Winslow,  Ariz. 

Chicago.  Milwaukee  &  St.  Paul.— A  40-stall  engine  house 
will  be  built  at  Sioux  City,  Iowa,  and  the  car  shops  will  be 
enlarged.       ;.-;'.    ,. ■'.■'■    '  -''^i^--  '^^i.^SL'Jlv.^.j 

Chicago,  Peoria  &  St.  Louis. — Car  shops  will  be  erected  at 
Springfield,   III,  at  a  cost  of  $60,000.   ....     -  .-i-  ■..•..  ..;;.^;.-. 

Chicago,  Rock  Island  &  Pacific. — A  one-story  20-stall  enjjine 
house  will  be  built  at  Manley  Junction.  111. 

Chicag(j  &  North  Western. —  The  report  for  the  year  ended 
June  30.  1912,  shows  that  the  terminal  facilities  at  Proviso.  Ill, 
have  been  enlarged  and  improved  by  the  construction  of  a  58- 
stall,  90-ft.,  brick  engine  house,  a  machine  shop,  a  power  house 
and  other  buildings.  At  Boone.  la.,  a  36-stall,  90-ft.,  brick  engine 
house,  a  power  house,  a  machine  shop  and  miscellaneous  build- 
ings have  also  been  completed.  At  the  Chicago  shop  plant,  a 
brick  extension  to  the  power  house.  108  ft.  x  30  ft.,  has  been 
I)uilt. 

Chicago,  St.  Paul,  Minneapolis  &  Omaha. — The  report  for 
the  year  ended  June  30,  1912,  shows  that  an  engine  house,  a 
machine  shop  and  oil  house  were  built  at  Omaha,  Neb.,  jointly 
with  the  Chicago  &  North  Western,  and  additions  were  made 
to  the  machine  shop  at  St.  Paul,  Minn.  Work  was  started  grad- 
ing north  of  Twentieth  avenue.  North,  Minneapolis,  Minn.,  for 
putting  up  a  30-stall  engine  house  with  turntable,  heating  plant, 
etc.,  connected  with  a  building  for  machuie  shop,  boiler  ^oom 
and   coaling   station.^  .::■    /  ^'■.' v.'-vVi;   •.  :■  '.:.~'i^''''  '.  ^••:'  ■•■  ■• 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis. — Additions  will 
be  made  to  the  repair  shops  at  Springfield.  Ohio.  The  contract 
has  been  awarded  to  Lauderbach  &  Sieverling,  Springfield.  The 
contract  for  the  engine  house  at  Elkhart,  Ind.,  has  been  awarded 
to  H.  A.  Peters  Company,  Chicago.  Additional  shops  will  be 
built  at  Beech  Grove.  Ind.,  at  an  estimated  cost  of  $175,000.       .-^ 

Gre.vt  Eastern  Lumber  Company. — This  concern  is  build- 
mg  sevtn  miles  of  railway  near  Savannah,  Ga.,  and  will  build 
an  engine  house  and  repair  shop. 

Illinois  Central. — The  machine  shops  at  Jackson,  Tenn.,  were 
damaged  liy  fire  on  September  7  to  the  extent  of  $40,000.  They 
will  be  rebuilt  at  once.  ..^.  .-".   .  •....•.    ..... 

Manufacturers'  Railway. — Bids  have  been  received  for  an 
engine  house  and  machine  shop,  80  x  390  ft.,  of  concrete  and 
steel  construction,  to  be  erected  at  St.  Louis,  Mo. 

Michigan  Central. — The  new  engine  house  that  is  being  built 
at  Bay  City,  Mich.,  will  contain  40  stalls  instead  of  30,  as  pre- 
viously stated,  and  the  capacity  f)f  the  machine  shops  will  be 
increased   about   one-third   over  the   original   plans. 

Minneapolis  &  St.  Louis. — A  15-stall  engine  house  constructed 
of  concrete  and  steel  will  be  built  at  Oskaloosa,  Iowa.  One  of 
the  stalls  will  be  used  as  a  boiler  room  and  another  as  a  ma- 
chine    shop.  ,  .  ...,...,  .  ..    /.-:-.-        ,...;..;..-,-..   V-. 

Missouri,  TCansas  &  Texas.— The  building  of  the  car  repair 
shops  at  East  Waco,  Tex.,  will  be  started  in  a  short  time,  and 
a  water-tfeating  plant  will  be  built  at  Waco  at  a  cost  of  about 
$75,000.  :•  >■^--^..^>^•^-i-■.-.  .     .,..:—>.■-■:-'='- r.,...- ...  v..:-v  .-..^v--' 

Missouri  Pacific. — The  annual  report  for  the  year  ended 
June  30,  1912,  shows  that  during  the  year  a  new  95-ft.  brick,  27- 
stall  engine  house,  with  machine  shop,  was  built  at  Argenta. 
Ark.  The  extensive  shop  buildings  were  completed  at  Hoising- 
ton,  Kan.;  at  Falls  City,  Neb.,  and  at  East  Bottoms  (Kansas 
City),  Mo.      .  .  ..    .:.  .....  .     .^    . 
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Xew  Oxle^vns  Terminal  Company. — An  engine  house  will 
be  built  at  New  Orleans,  La.,  to  meet  the  demands  of  the  Frisco 
and  Southern  railways. 

New  York,  New  Haven  &  Hartford. — A  30-stall  engine  house 
will  be  built  at  Mansfield,  Mass.,  to  be  used  in  connection  with 
the  proposed  electric  train  service  between  Boston,  Mass.,  and 
Providence,  R.  I. 

Norfolk  &  Western. — The  contracts  for  a  new  engine  house 
and  shop  buildings  at  Lamberts  Point,  Va.,  have  been  awarded 
to  John  P.  Pettyjohn  &  Co.,  Lynchburg,  Va.  The  work  is  now 
under  way. 

Pexxsvlvani.v  Railroad. — Plans  have  been  made  for  putting 
up  new  rest  houses  at  Sunnyside  yard,  Long  Island  City,  at  tlie 
Pennsylvania  station  in  Xew  York  City,  and  at  Waverly  Trans- 
fer, N.  J.  A  two-story  brick  building,  40  ft.  .x  66  ft.,  is  to  be 
built  at  the  Sunnnyside  yard.  It  will  have  a  lunch  room  and 
kitchen  on  the  first  floor,  and  the  second  floor  will  be  used  for 
lockers  and  sleeping  rooms.  A  two-story  brick  structure  will 
be  put  up  at  the  Xew  York  terminal.  It  will  have  lunch  and 
locker  rooms.  .V  one-story  building  is  to  be  built  at  Waverly 
Transfer.      •  .■^■.v.-'.^  .I-v;.  •■■  ..•■;'^.'    v;  ;■  ..'■••  V'-^     ,' ■'   ■^'''^"-'-       • 

.  Pennsylvania  Railroad. — The  contract  for  the  erection  of  a 
36-sta11  engine  house  at  Indianapolis  has  been  awarded  to  the 
Whitherspoon-Enger  Company,  Chicago. 

Southern  Pacific— The  plans  for  the  construction  of  new 
machine  shops  at  South  Portland.  Ore.,  iiave  been  approved. 
The  total  cost  will  be  about  $200,000.  The  work  has  begun  on 
the  enlargement  of  the  shops  at  Tuscon.  .\riz.  The  main  build- 
ing will  be  100  ft.  X  200  ft.,  and  will  be  equipped  for  handling 
repairs  to  the  largest  locomotives.  The  plans  also  provide  for 
a  350.000-gal.  tank. 

Union  P.vcific. — It  is  reported  that  a  28-stall  engine  house. 
a  coaling  station,  water  tank,  etc  ,  will  be  built  at  North  Platte, 
Neb.,   during  the  present   fiscal  year.    /./'■:}  ,-'-■"':" 

W.\BASH. — The  construction  work  on  the  new  locomotive  re- 
pair shops  at  Decatur,  111.,  has  been  awarded  to  the  Decatur 
Bridge  Company. 


Supply  Trade  Notes 


Anthracite  Coal  in  Pennsylvania. — .\ccording  to  a  state- 
ment issued  by  the  United  States  Geological  Survey,  the  out- 
put of  anthracite  coal  in  Pennsylvania  during  1911  was  80.- 
732.000  gross  tons,  which  have  a  value  of  $175,853,000.  This 
surpasses  the  previous  record  by  4,700,000  tons. 

Coal  Production  in  the  United  States.— The  United  States 
Geological  Survey  has  issued  statistics  which  show  that  the  total 
production  of  coal  in  the  year  1911  was  496.188,308  shon  tons, 
which  had  a  value  at  the  mines  of  $625,910,115.  This  is  a  de- 
crease from  1910  of  5.408.070  tons,  the  decrease  being  attributed 
wholly  to  tlie  depressed  condition  of  the  iron  and  steel  trade 
during  the  year.  V- ^lU'"''-'^  :'•''•       .•...'"•',  ':•    ■ 

Chilean  Government  Railw.\y  St.\tistics. — In  1901  the 
Chilean  government  railways  had  in  use  292  locomotives,  4,057 
freight  cars,  and  323  passenger  coaches,  while  in  1911  the  num- 
bers were  633  locomotives,  7,194  freight  cars,  and  452  passenger 
coaches.  The  receipts  of  the  lines  increased  in  the  decade  from 
$5,360,520  to  $11,513,040.  wliile  the  operating  expenses  increased 
from  $6,177,270  to  $14,132,078.  .-.•;-  li-r  '-.^  .;^..; 

:..:  An  Improved  Road  Roller. — .\  steam  road  roller  has  been 
built  by  Ruston.  Prostor  &  Company.  Ltd.,  Lincoln.  England, 
which  uses  superheated  steam  and  is  eciuipped  with  a  feed- 
water  heater.  It  weighs  12  tons,  and  is  geared  to  run  at  V/i 
and  3  miles  an  hour.  The  superheater  coils  are  placed  in 
front  of  the  boiler  flues  in  the  smoke  box  and  the  feed  water 
heater  is  placed  in  the  exhaust  pipe,  and  performs  a  dual 
service,  that  of  heating  the  feed  water  and  of  muffling  the 
exhaust.^. .  ••,    : ..  .: ..  =•    V     V    •  ■  v     - 


The  Keith  Car  Company,  Chicago,  has  increased  its  capita; 
stock  from  $30,000  to  $100,000. 

J.  McKay  Duncan  has  been  appointed  sales  manager  of  th^ 
Westinghouse  Electric  &  Manufacturing  Company  for  the  Pitts- 
burgh district,  vice  W.  F.  Fowler,  resigned.  :'j  ••;•;; 

The  Jeffrey  Manufacturing  Company,  Columbus,  Ohio,  has 
removed  its  branch  office  at  Chicago  to  the  seventeenth  floor  ot 
the   McCormick  building  on  Michigan  avenue. 

The  management  of  the  Preston  Car  &  Coach  Company. 
Preston,  Ont.,  has  secured  the  Canadian  manufacturing  rights 
ol  the  gasolene-electric  cars  recently  tried  out  on  the  Canadian 
Northern. 

The  Pratt  &  Whitney  Company,  Xew  York,  has  opened  an 
oflicc  and  salesroom  for  small  tools  and  gages  at  336  West  Fourth 
street,  Cincinnati,  Ohio.  The  new  office  will  be  in  charge  ot 
C.  M.  Pond.  ..  .    .    ,;  .,  .;.,,,,...-      ......  . 

Frank  G.  Wright,  formerly  works  manager  at  the  Indiana 
Harbor  plant  of  the  American  Steel  Foundries,  lias  been  ap- 
pointed general  manager  of  the  Ohio  Steel  Foundry  Company, 
Lima,  Ohio.  •  .   •'     -  .  .■.^...;  .•".•",•.;.•  .,• 

Joseph  1.  Markham,  for  several  years  general  sales  agent  of 
the  Sellers  Manufacturing  Company,  Chicago,  has  been  made 
vice-president  of  the  St.  Louis  Car  Wheel  Company,  with  head- 
quarters in  St.  Louis.  .'■"■■■'■•.■'•'    '  y.'   ,V  .'.■'.'' :, 

The  wages  of  the  laborers  of  the  Bethlehem  Steel  Company, 
South  Bethlehem,  Pa.,  have  been  increased  from  13^  cents  an 
hour  to  14' 1.  cents  an  hour.  About  3,000  men  will  be  affected 
l)y  this  change. 

Henry  C.  King,  treasurer  of  the  American  «Safety  Tread  Com- 
pany. Lowell,  Mass.,  has  been  made  president  and  general  man- 
ager of  that  company,  succeeding  William  S.  Lamson,  who  died 
at  his  home  in  Lowell  on  August  16.       ,       .      v,  -   •       -..   .'  .- 

The  Canadian  Locomotive  Company,  Ltd.,  Kingston,  Ont, 
which  lias  been  increasing  the  capacity  of  its  plant  from  five  to 
18  locomotives  per  month,  lias  orders  on  hand  for  enough  loco- 
nK)tives  to  keep  the  plant  running  at  full  capacity  for  the  next 
12  months.  .  .      .,,  -, 

The  Pilliod  Company.  New  York,  during  June,  July  and  .A^u- 
gust,  received  orders  for  as  much  new  business  as  during  the 
entire  fiscal  year  ended  May  31,  1912.  Additions  being  made  to 
the  plant  at  Swanton,  Ohio,  will  increase  the  capacity  by  66  2-3 
per  cent.,  and  are  now  nearly  completed. 

The  Kerr  Turl)ine  Company,  Wellsville,  N.  Y.,  has  found  it 
necessary  to  open  an  oftice  in  Pittsburgh,  Pa.  It  is  located  in  the 
Oliver  building  and  is  in  charge  of  R.  M.  Rush,  who  was  formerly 
with  the  Dcavo-Doyle  Company.  F.  B.  Allen,  formerly  connected 
with  the  Cleveland  office  of  the  Cooper-Hewitt  Company,  is  also 
associated  with  Mr.  Rush. 

The  Buff"al()  Brake  Beam  Company,  New  York,  will  open  a 
I)ranch  office  at  Hamilton,  Ont.  A  portion  of  the  land  occupied 
!)y  the  Hamniant  Steel  Car  Company  has  been  leased,  and  the 
erection  of  temporary  quarters  is  already  under  way.  The  busi- 
ness and  staff  of  the  branch  office  now  located  at  Brantford, 
Ont.,  will  hS  moved  to  Hamilton. 

The  Western  Electric  Company,  New  York,  has  taken  over 
the  business  of  the  Cleveland  Electrical  Supply  Company.  Cleve- 
land, Ohio,  and  has  opened  a  branch  office  at  724  Prospect  ave- 
nue. Cleveland,  the  former  address  of  the  supply  company. 
H.  A.  Speh,  formerly  in  the  Buffalo,  N.  Y.,  office  of  the  Western 
Electric  Company,  has  been  made  manager.  ..  .\  ...,...:  . 
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W.  O.  Jacquette,  formerly  vice-president  of  Manning,  Max- 
well &  Moore,  Inc.,  Xew  York,  has  been  made  vice-president 
of  the  American  Shop  Equipment  Companj',  Chicago,  with 
olfice  at  30  Church  street,  New  York.  The  American  Shop 
liquipment  Company  handles  shop  devices,  including  oil  furnaces 
for  welding,  forging,  melting  and  annealing.         .       -     . 

Richard  J.  Sheridan,  formerly  assistant  to  H.  \.  Fabian,  nian- 
•iger  of  purchases  and  supplies  of  the  Xcw  York.  Xew  Haven  & 
Hartford,  with  office  in  Boston,  Mass.,  has  been  appointed  east- 
ern agent  of  the  Chicago  Railway  Equipment  Company,  succeed- 
ing C.  P.  Williams,  resigned  to  go  to  the  Xational  Lock  Washer 
Company.   Xewark,  N.  J.,  with  office  in   Chicago. 

Olin,  Giberson  &  llilands,  Inc..  eastern  selling  agents  for  the 
Sligo  Iron  &  Steel  Company,  Connellsville,  Pa.,  maker  of  iron 
liars  for  bolts;  the  Keystone  Tube  Works,  Inc.,  Uni<into\vn,  Pa., 
maker  of  light  gage  tubes ;  and  for  the  Central  Tu])e  Company, 
Pittsburgh.  Pa.,  maker  of  conduits  and  pipes,  have  moved  their 
offices    from   2    Rector    street,    Xew    York,   to  30  Church    street 

Stewart  D.  Anderson,  eastern  representative  of  the  Standard 
Railway  Equipment  Company.  Pittsl)urgh,  Pa.,  with  office  in 
Xew  York,  and  formerly  with  the  Hutchins  Car  Rooting  Com- 
pany, Detroit.  IMich.,  with  office  in  Chicago,  died  in  Richmond, 
Va.,  on  Scptem])er  3.  Mr.  Anderson  was  born  in  IJuffalo,  X.  Y., 
in  1848,  and  had  liecn  with  the  Standard  company  fur  about  11 
years.  ■  •■■•■;''- ; 

Charles  P.  Williams,  who  has  been  eastern  agent  for  the  Chi- 
cago Railway  Equipment  Company,  with  office  in  Xew  York, 
lias  resigned  to  become  coimected  with  the  Xational  Lock 
Washer  Company,  Xewark,  X.  J.,  with  headquarters  at  Chicago. 
Mr.  Williams  was  formerly  coimected  with  the  Chicago.  Mil- 
waukee &  St.  Paul,  the  Michigan  Central,  the  Canadian  Pacific 
and  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie,  and  with  the 
M.  J.   Ilolden   Company  of   Montreal,   Que. 

The  Westinghouse  Electric  &  Manufacturing  Company,  Pitts- 
liurgli.  Pa.,  has  declared  a  dividend  of  1  per  cent,  on  the  com- 
mim  stock,  for  the  quarter  ended  Scjitembcr  30.  Six  months  ago 
1  per  cent,  was  declared  on  the  common  stock.  The  common 
stock  dividend  .is  payable  October  30  to  stock  of  record  Sep- 
tember 30.  The  following  statement  was  authorized  by  the  chair- 
man of  the  board  of  directors :  The  action  of  the  directors  means 
that  the  common  is  estal)lished  on  a  4  per  cent.  l)asis  and  will 
continue  on  a  4  per  cent,  basis  unless  there  develop  less  favor- 
able conditions  tiian  the  present  outlook  indicates.  Increases  in 
the  dividend  will  be  suliject  to  future  consideration. 

E.  Harrison  Symington,  western  agent  for  the  T.  II.  Syming- 
ton Company,  Ualtimorc,  Md.,  with  office  in  Chicago,  died  in 
Baltimore  on  September  5,  after  undergoing  two  operations 
for  internal  injuries.  About  live  years  ago  Mr.  Symington  sus- 
tained severe  injuries  from  a  fall  from  his  horse,  and  the  re- 
cent operations  were  due  to  that  accident.  He  was  34  years  old 
and  was  graduated  from  Lehigh  L'riversity  in  1898  as  a  me- 
chanical engineer.  He  was  a  member  of  the  Saddle  and  Cycle, 
the  University,  the  Chicago  and  the  Athletic  clubs  in  Chica.go, 
and  of  the  Baltimore  Country  Club  and  the  Maryland  Club  in 
l^altimore.      ,  . .      _ .  ,    ...        .,   ,  .       .  ..,,..  ..  ; 

Charles  E.  tee,  generaP superintendent  of  the  Boston  S:  Maine, 
with  office  in  Boston,  Mass.,  has  resigned  to  go  to  the  Commer- 

ial  Acetylene  Company.  Xew  York,  as  general  manager,  with 

ifficc  in  New  York.  Mr.  Lee  was  liorn  August  19.  1860.  He 
'>egan  railway  work  in  1877  as  an  operator  on  the  Boston.  Clin- 

on,  Fitchburg  &  Xew  Bedford,  now  a  part  of  the  Xew  York, 
\'ew  Haven  &  Hartford.    From  1879  to  December,  1896,  he  was 

'perator  and  train  despatcher  on  the  W^orcester.  Xashua  & 
(Rochester  and  its  successor,  the  Boston  &  Maine.  In  December, 
'896,  he  was  appointed  superintendent  of  the  Worcester,  Xashua 
■^v  Portland  division  of  the  Boston  &  Maine,  and  in  August.  1903, 
•vas  appointed  assistant  general  manager.    On  Septemlier  1.  1906, 


William   H.   Dormer. 


he  was  appointed  to  the  position  of  general   superintendent   of 
the  same  roadi;  •  .-■       ^  ■  ■:".'■■■■•.-:..■.;,  ■^'.  >•      ";■■.-■>. 

At  a  special  meeting  of  the  board  of  directors  of  the  Cambria 
Steel  Company,  Johnstown,   Pa.,  on   September  26  last.  William 
H.  Doniier,  of  Pittsburgh.  Pa.,  was  elected  president,  succeeding 
,  ^  />,  ;      .^;    -Charles     S.      Price,     re- 

signed :  and  J.  Leonard 
Replogle,  lieretofore  as- 
sistant to  president,  was 
e  1  c  c  t  c  (1  vice-president. 
Mr.  Donner  was  bom 
at  Columbus,  liid.  His 
first  important  business 
engagement  w  as  as 
treasurer  and  manager 
of  the  Xational  Tin 
Plate  Compaiu-,  of  An- 
ilerson,  Ind.,  which  he 
organized  in  1894:  but 
he  is  i>erhaps  best  kn  >w  n 
as  being  responsible  for 
founding  the  town  of 
Monessen,  Pa.,  which;. 
s])rung  up  simultaneous- 
ly with  the  organization 
?<tf :  the  Xational  Tin 
.Plate  Company  oi  that 
'town.  Both  concerns 
were  absorbed  by  the  American  Tin  Plate  Company  in  the  lat- 
ter part  of  1898.  Mr.  Donner's  next  venture  in  the  steel  busi-;, 
ness  was  in  the  organization  of  the  L'nion  Steel  Company,  of 
Pittsburgh,  Pa.,  wliich  built  a  plant  at  Donora.  Pa.,  and  was 
responsible  for  the  beginning  of  that  town.  The  Union  Steel 
Company  consolidated  with  the  Sharon  Steel  Company,  of 
South  Sharon,  Pa.  (now  I'arrell.  Pa.)  and  was  taken  over  by.. 
the  L'uited  States  Steel  Corjioration  early  in  1903.  Mr.  Donner 
will  ccmtiiuie  to  live  in  Pittsburgli.  where  he  has  an  office  in  tlie 
Irick  luililing,  bin  will  sjicnd  part  of  his  time  at  Johnstown. 
J.  Leonard  Kopbjgle.  the  new  \-ice-president.  was  1x)rn  in 
ik'dford  county.  Pa.,  May  6,  1876,  and  was  educated  in  the  pub-  ■ 
lie   schools  of  Johnstown.      He   was  just   13  at  the  time  of  thc- 

niemorable        Johnsti>wn 
flood,     from     wliich     he 
and    his     family     barely 
escaped   witli   their  lives. . 
The    loss    of    everything 
made    it     necessary     for 
Mr.    Replogle    to    go    to 
work,     and     he    entered 
the  employ  of  the  Cam- 
bria   Steel    Company    as 
an  office  boy.    He  served 
successively     as     clerk; 
sliipper;  assistant   super-' 
intendent     of     the     axle' 
department :    s  u  p  e  r  i  n-  •; 
tendent     of     the     forge, 
axle    and     bolt    depart-  , 
ments;  assistant    to    tlie  : 
assistant     general     man- 
ager :    superintendent    of 
,:the    order    department; 
assistant    general     man- 
ager,    and     assistant     to  • 
presi<Ient.      Mr.    Replogle    is   a   director   and   a   member   of  the 
finance  committee  of  the  Johnstown  Trust  Company;  a  director 
of  the  American  .\utomol)ile  Association;  and  a  member  o,'  t'lc 
.American    Electric    Railway    Association,   the   Western    Railway 
Club,  the  Johnstown   Country  Club,  the  Johnstown   Automobile 
Club  and  the  Duquesne  Cluli,  Pittsburgh. 


J.   Leonard   Replogle. 
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XkU      <  >UI.1..\.\.-       I'lKMlNM.     CuMl'AN'S. —  All     lllcinf     ll'Ul^C      u  il! 

Ix.'  iuiih  at  Xi.'\v  <  >rliaii'-.  La.,  to  iiKct  tlu'  dunainU  "t  ilu-  lri>oo 
.-iinl  SkuUktii  ratluays. 

■       XlW     N>>KK.    NkU     II.WIN    i^    ilAKTIiiKli, —  \    ,^(l>lall    lllLiilK'    ll..ll~c 

\^ill  iif  i»tiilt  at  .\l;ui>i:cltl.  Mass..  to  ln'  iim.i1  in  CMiiiui-ti"n  wiili 
till'  |ir<i|iii>v<l.  <  l<'i"l''i>'  train  >4rvicr  luiwuii  r..'-t.iii.  .Ma>- .  ,;uil 
l'r.j\  idituc,  ii.  I.  ; 

XoiMoKK  X:  \\  !>.>'ri:K.\'..  Tlu-  cntUracts  tor  a  iu-\v  hilmul'  liousc 
aii'l  >\\><\>  l)iul<litii;>  at  Laiiil'crts  I'oiiii.  \  a..  liaM'  Ihtii  awanlcd 
l>>  )"hu  V.  1  Vtt.\.f"]iir  &  L'o..  I.MuIihuru.  \'a.  I'lu  w.irk  i>  ii"\\ 
ihhUt  way:    ;  ,     : .    ;   .       . 

I'h  \  N.-^  lA.vM  \  !'{.vifKt>\it.--T'laii>  lia\r  !>iin  iiiaili'  I'^pr  imttinu' 
up  JU'w  r<.>t  li^'U-t-  at  Suiinxsiili  _\aril.  I."ii-  Ulaiul  ('•!>.  ai  t!:i' 
IVnii>.\Kania  -tatioji  in  \\u  \"-'rk  L'n\ .  an<l  at  \\a\<il\  Iriii-- 
UT.  X!  J.t  A  tv\o-^tor\  \ir\cU  IniiMiny.  -40  fi  \  (>'>  ii  .  i^  i"  '>".■ 
titiill  at  tlu'  SiiiJiiii.'i^itlc  >ai"'l.  It  will  Iia\i  a  lin  ill  ro..ni  ami 
kit-.-Iun  -'U  tlif  i:i>t  i1u"ir.  aiicl  tin-  -ix-'.iul  llo"r  uil!  ln'  u>i<l  I'T 
l•>ck^.-r^  aiiit  -Itiiiiiit:  roojiix.  A  t\M'->!"r\  lirivk  -trn-tiin-  will 
\k  i>ut  ui>  at  til!  Xvw  \<»rk  tuniiual.  Il  v\ill  lia\i-  Iniuli  aii'l 
lorkc".  r"'')n>.  \  .  "c-storv  'uiiklin?^  i^  t'  In  Imilt  at  \\a\ir'i.» 
'rraii>u-r.  .•      '  \  "  !  '■;■.         -    •   .    ■   • 

I'l- \  \~N  i  A  AM.\.  RaiI  koAIr,    -'rill-    i-i'lltliut     !'■ '1'    tlu     rriili.'ll    of    a 

3<i-^tall    iiiiiiiti'   lioiisf   at    linlianai>' 'lis    lias   I'lrii    awariKd    to    tin 
\VliitliiT-.j>oo)i-l'"»,i;cr  L'oinliaii.x,  (.'liii-aL;o. 

SoiKims  1"A(1IK'.  Till  plaii~  ifr  tlir  r.'ii-iriKti..ii  •■(  lu w 
tnai-liiiic  -lioji*  ;it  Soiitli  I'l-rilanil.  <  ir...  haw  I'lcii  ai'iM-.  n  i  il. 
Tlif  total  I- -si  will  he  al>otu  SJlKUKK).  Ilu  wrk  lia-  i-riiini  on 
till-  inlartivinont  of  tlio  slio]'-  at  rn-.i..ii,  \ri/.  Tin-  main  !inil<l- 
iii.u  will  In:  UK)  It.  \  3H)  ft.,  anil  will  1>i  (.iiniiiind  f.  .r  Iiaii"llinu 
ri'iiair^  to  the  lar.ccst  loi-t'iniitiM'^.  Tlu-  I'lan-  .i\-'>  pr'^vi'lc  nii 
a  .v-().(H»Kvak  tank. 

I  \i.'N  I'm  tin. —-It  i<  rtpi-riiil  that  a  JN--Iall  iii-'iu  li  aKi-. 
a  i-oiiliiiu  >t.ation.  watiT  tank,  tto  .  will  in-  'niill  at  X'tili  I'lalto. 
.Xcii..; 'Inrinji   tlu    iiri--iiit     i-ral   yiar. 

\\  \i:\-ti. —  I  lie  i-i'H>inu-ti.  iu  w . -rk  • 'ii  tlir  lu  w  k  h'. 'iiT.  .ti\  i-  re- 
pair .^liops  at  I 'iiatiir.  111.  ha<  In'in  awar'U-il  t..  tlu'  l)iiatnr 
Uridui.  (.'oinpaiiy. 


Supply  Trade  Notes 


\  \  I  (iKAi  11  K  .CoAi.  IN"  P^.\NS^  lA- wiA.-  \i>.' •rdiiiy  t"  a  >tato- 
mviit  issuvd  In  the  Initcd  Siat-.s  ( ■irol..uii-al  Siir\c\.  thr  out- 
j.iit  ••!  anthr.'irito  O'^al  m  IVniisyK  ania  .liirin,;  I'Ml  wa-  S().- 
r.-lJ,(KK)  LirovsV^ns.  which  have  a  \aliu-  •  •(  >^175.S.'.\(l(IO  Tlii-; 
>iiiI!a>M.'s  till-  i(Vi.\i<iU3  rcc ifd   li\    4.7tH,Ml<H)  t.  n-. 

( 'oA!.  I'lxiiiiriiiiiN  IN  'nil.  I'Mir  i>  .^tAi  I -.  I  li>-  I'liilid  Siati.-^ 
(, I- . logical  .Snrvfylhi.si-*smd  >tati-ii>~  ul.i.li  >!',.w  tlint  thi-  l"tal 
pr-duoti-'ii  of  i-..al  i>«  the  year  I'M!  ua-  -V'r..l. ■<,•<..>( IS  -li.'-t  i,.n-. 
wliuh  liad  a  \  ahti-  at.  tlie  niiiK-  ^<i  .■^(>J5."10.1 1.^.  1  his  i-  a  <.k- 
iT».a-c  ffin  1"1U  <■<]  5.4t>S.n70  toii>.  iIk-  diofta-c  In-iiv..;  af.rilintid 
whi.llv  t"  the  iU(>re>s<-d  v.inditioti  "f  ilu'  ir^'ii  .itid  sieil  tra'lc 
diiriii'^-  the  year.       •■  . 

IHJI-KVN       <  ioVl.k\  \'KM        U'Air>\\AV       ST\TI>ri.~.        Ill       T'tH        till 

(■.iiilean  v..verimie!il  railways  had  in  n~e  _"'_'  h  .>•■  .111.  .ii\  > -.  4.(l.=^7 
ireiLiht  t-ar-.  ail.t  .?1^  Iia-^en-Jvr  coaoho.  while  in  I'Ml  the  nnin- 
h.  r>  wen-  f\i.V  l.r.-oriV'.ti\e<.  7.1''4  frei;.iht  cars,  and  A'rJ  i.a^Miiuer 
■.-.■aehe-.  liu-  l^vetilt-  ■  f  t-je  lilies  inerea-.-.!  in  liie  deeade  fri'in 
S5,3H>..^J0  t"  .SI  l..-I.^t'4n.   whiK-  the  operatini;   t  \iieii>e^  iiu-reased 

■  f-oi>|  S'>.177.J7(i  ;••  S14.1.>J.(i7S.    '':;■■;•-,         .. 

An  [mi'Ko\iii  Ko All  Ivo>.i  I  k.-  a  steam  r"..-!  ri41er  ha^  heen 
hiiih  hy  l\u-l.'n.  fr.  .'t-'r  &  t'v.m).ai>y.  l.-d..  I.inroln.  I'.ni^laml. 
whieh    n-<  >    MijKrheatcd    vttam    and    i--    i>niiM'e.l    with    a     tee<I- 

■  wafer  lieaier.  It  wcijihs  IJ  t"n~.  and  i-  i^earecl  to  run  at  P.. 
and  ^  miles  an  hour.  The  -nierluatt  r  >-..iU  ,ire  pkieed  in 
ir..nt  "i  the  l.oiler  fine-  in  th<  -tn.  .ke  h'\  .-.n.l  the  fee<l  water 
Iieater  i-  idaeed  in  the  exhau-t  ]<\\><.\  and  i.erform-  a  dual 
ser\ia-.  that  "f  lu-atinu  the  {<.<.<]  water  and  ■.!  nml'lliii'r  liie 
*  xhaii^t.     .       .    .  .-  . 


Jlie  Keith  Car  Coiii]iaii\-.  Chioat;o.  ha>  inorea>ed  its  eapit:. 
M.H-k    t'roni  .f.HMiDO  to  j:lUO.(KKI. 

.1.  .Meka.v  I  Jtincan  has  hei'ii  apiiiiint<.'d  .Nale>  inanayir  of  tli. 
W  e^tiii.L:lion>e  l-.lecirie  \  MatinfaetininL;  (.'onipany  I'^r  the  I'itt- 
hnrL;li  clistriei.  \  iee  W.   I'.    lnwUr.  resi.yiud.    . 

I  he  jilTrex  .Mannfaeturin.i:  C'ompan.\.  ('•dninhns,  (  )hio.  lia 
reino\ed  its  hraiich  ol'liee  at  C'liieai;o  to  the  seveiiteeiith  t1oor  • 
the    .MeCorniiek  hiiildiny   >>]\   Miehi.uan  a\einte. 

The    nianayemeiU    of    tlu-     l'rt>ti'n     tar    \     (  oaeh    L'"niiiafi\ 
rri>ti'n.    ( )iu  .    has    secured    the    i  an.adian    mamifacturiiT.:    ri;..;ln- 
oi    till'  .L;a>oleni-ekctric  car>   recenilx    irieil  ■ 'tit   <in   the  i  anadiais 
.\"rihern. 

Ilu  I'ratt  \  Whitney  ('•'inpaiix.  New  ^l■l■k.  lu.>  "iKiied  ai  , 
■  •llice  and  >;iK.-n  oin  for  >mall  tooU  ;ind  !J:a,i;e-  at  .\^'<  \\  e>t  honrtli 
>treit.  (.  incinnati.  C)hii'.  The  new  oliice  will  he  in  chir;i;e  ui 
c  .   .\i.    i'-n.l.  .... 

i  rank    ( j.    W  ri>^lit.    formerl)     work>    nianauer    .it    the    Indiana 
ll.ir!'"r    |ilaiit    >'\    the    .\nurican    St^el    I'oimdrit.-^.    ha^    iieen    ap 
P-'inted   mineral   mana,t;er  of  the   (  >liio   Steel    l"oundr\    ('"inpan>, 

I  .itna.   (  >hii  <.      ,  .  ■      .  ...■-., 

ji'^eph  I.  Markham.  tor  S(.\iral  \eai"^  .general  sales  a:.^iiii  of 
the  ."tellers  Maiiiifacitirin.!.;  Compan.\.  Chicai^o,  has  heen  made 
\  ice-nresideni  of  tile  St.  I.otiis  Car  Wheel  Company,  with  hcad- 
i|narier>  in  ."~>t.   I.otiis. 

Ilu  w.aii'e^  "I  tlu-  lalionr-  of  the  ikihliluni  Stei-1  (..mp.iii>. 
."->"nth  riethleluin.  I'a..  h;i\e  hei-n  increa-ed  from  13'. ■  ciiit-  an 
lionr  to  14  J  ciii;^  ,111  hour.  Ahi-nt  ,i.(KK)  men  will  1'e  .alfecud 
!•»    this  i-h,in?.;e. 

I  Unr\  I  .  Kim.;,  treasurer  of  tlu'  American  S;Uet.\  Tread  (Oni- 
paii.\.  l.owill.  .Ma>>..  has  heen  macU'  |>residint  and  .general  inaii- 
ai^ir  "f  th.ii  C"nip,ni.\.  s^u■el■edin^;  William  S.  l.anis.pn.  who  died 
:it   his  hc'iiie  in   I. ■■well  .111    \iii;nst    !(>.  ... 

riu  ( 'ana<lian  l.oeotnoti\  i-  C,"i>m|tan.v.  Ltd..  Kingston,  ihii.. 
winch  h:is  luiii  incre;isini;  the  c,i)>;icit\  "f  its  jdaiit  from  tive  !■' 
is  li.c.  iiiioiiv  I  s  inr  month,  has  orders  .,11  h.and  for  enoiitih  I"C"- 
uiiituis  I..  kit|i  the  plant  rnnniii.i;  at  lull  cajiacity  for  the  lu  \i 
IJ  111.  .mils. 

111!  I'illiod  Company.  \\  w  \->\\<.  diiriiiy  Jnne.  .Ttily  and  Aii- 
.;;nsi.  ricei\A'd  > 'rdirs  fi'r  as  much  iu\v  htisiiu-ss  as  dnrinv  the 
entile  liscal  .\ear  tiided  .May  .^I.  I<MJ  Additions  heinit'  made  1" 
ihe  I'l.int  at  .'~<w;mt"n,  I'liii..  will  incrt.isc-  the  iapacit\'  hy  t){\2-^ 
per  lAiit..  and  .are  iiov\   luarlv   cuiniileted. 

Ihe  K<rr  TnrMiu  C.imp.an>.  Wells\illi-.  X.  ^'..  has  found  it 
iu  ci'ss.ii',  \"  I  .pen  .ni  ■■tilce  in  rittslinrL;h.  I'a.  It  is  loeated  in  tlu 
1  iluir  liiiildinu  aid  i<  in  char'..;e  of  K.  M.  Kiish.  whu  was  f..rmerl\ 
\\ith  the  I  >i  a\"-I  >".\le  t  "inpanv.  h.  I'l.  \Ilen.  formerly  connected 
with  the  t'h\eland  ollice  "f  thf  t  1 "  .pi  r- 1  lew  ill  Company.  i<  als.. 
ass..(-iated  with   Mr.   K'lish 

The  I'.iiMak.  I'.r.iki-  I'.eani  (..inpan>.  Xi  u  \..rk.  will  oik  11  .'i 
iiranch  otflce  at  llamilt..n.  'hit.  \  p..ni..n  "f  the  land  occupied 
h\  the  llamniant  Steil  (  ar  (  ..m|i:iny  has  heiii  leased,  ami  the 
eiecti.'ii  >>i  temporar\  (|uarters  is  alrt.idx  under  w.iy.  The  htisi- 
lu  ss  and  staff  of  the  lir.nuli  oflice  now  located  at  I '-rant  ford. 
I'm.,  will  he  m..\A'd  to  Ilamihoii.  -•    ; 

The    W'lsttrn    I'.lectric    C.im]iany.    Xew    N'..rk.    has    taken    ovi  r 
the  hnsiiuss  of  the  Clexilaiul   IMectrical   ."^ujiply   ("■  .mpan\-.  ("leve 
land.  (>hi..,  and  has  opened  a  hr.anch  office  at   7_'4    I'r..s|n,t   .ive 
mie.    (  level.iitil.    the    f. .mur    address    of    the    siij,]il\     c. .inpan.x. 
II.  .\.  .Spell,  formerly  in  the   Ihiffalo.  .X.  ^'..  office  ..f  tlu    Westtri! 
I'.Kctric    Company.    h;is    heen    made   manai.;er. 
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W .  n.  j;u<|uiiu.  iMniKrly  \i*H  i>rr>i<lint  "i'  .Maiiniiiu.  Max- 
■vill  i\:  Moore.  liH-.,  Xi  w  Ndrk,  ila^  hvcn  iiiadr  \  iiH-inx-^nKiu 
.f    ilu'    Anuricaii    Slio|p    ].()iiiiinK'nt      (oinpanv.     ("liiraun.      with 

•  .liii-r    at    .^0    riniivli    >trnt.    Wu     \"yk.       Tin-    Atiuriraii    SliMp 

(|tii|initi!t  l'i>ni|iaii\   hainlKs  •~li..|i  iK\  irt-^,  incltnliiiL;  oil   luniacf- 
..r    \\  ihliitu.    loriiiii!^.    i.uItiiiL;    ainl    aiiiualiiii;.       . 

l\iclKir<l  j.  Sluridan,  I'oniurlv  a->isiam  I..  II.  \.  1-'a1iian.  man- 
-iT  oi"  piiivliasis  ami  >ii](pliis  of  tlic  Ww    ^l.l•l^.  \'«u    I  lax  en  i^ 

(larlloid.  wiiji  oHkc  in  Uostoii,  .Ma--^..  lias  livt-ti  ajipoimiil  (.•;i>t- 
111  a'-;ini  oi'  i1k-  ('liioaL^o  K,iiK\,i\    i.i|iiiptiH'iit  C'oinpaiiv.  siioci'til- 

;!■..;  i  .   i'    William-.  i\sii;iu'l  {•>  i;o  to  ilu-  XaUonal  L'ick  AVaslKT 

■  oiiip,iii\.    .Newark.    \.   J.,    wiili   o!la-c   in    (  hira!.;o. 

(  >lin.  <iii:ei>on  iV  llilaiu!--.  Inc..  i.'i-lcni  ,-illin'..:  a:-;iiu>  \'<r  tlie 
>livo  Iron  \  .^tril  ('onipan>.  (,'i  inmll-\  ilK .  I'a..  maker  of  iron 
lar-  for  I;o1k;  iIh'  l\e\-toii-  ThIk  Work-,  Inc..  I  nionl' i\\  n.  I'a.. 
maker  of  li.i.;lii  ;.;,iLie  lulu-;  ami  f^'r  the  reiural  'l"nln'  r.iitipaii>. 
1 'in>linriL;li.  I'.i..  niakir  oi  eoiidnii^  aiiil  pifie-.  lia\e  tii.'\ril  :lnir 
oliiies    from    _'    ImoI'I"    -Meet.    Xi  w     N  .'ric.    to  30    (  liiiri-li    ■  ire«-' 

."^liwarl  1)  AiKKT-on.  i;istei'ii  !(  pre-eiilali\e  i.f  tl)e  St.'iml;ir<] 
K.iilwav  Ijpiipmenl  l'oiiipan\.  I 'iit>linr,!.;li.  Ta...  vvivii  ofiice  m 
\i  w  ^l'r!^.  and  fonneilx  with  ilie  I  lnieliin>  I'ar  Ixoo'ltit;  ("iitiv 
]iarv.  l)(triot.  Mull.,  with  '>llKe  in  (  hiiaiio,  (liefl  in  Kiehmnn  1. 
\  a.,  on  .Si|>tiinlur  .^.  Mr  \ii(lerv>n  was  iJorn  in  UnlVali-.  .\ .  ^  . 
Ill  IS-IS.  aid  hail  iuin  w.uh  llie  l~<tan<lar(l  O'mipanx  for  alroivi  11 
)ear-.  ■  '■■■:,■"   '•;-',.  ...-"J ';■  ;■- 

■  -('h.irle-  r.  William-.  \.ho  h;is  hceii  ea-tern  a^vni  for  the  C'lii- 
i,ii;<<  l\'ailwa\  l.i|iii|i;iutii  ronipaii\.  w  illi  oIJUm-  in  Xew  ^  ork. 
lias     re-i.L;n<<l     to     JKeiiim-    eoimecied     with     the     Xalioii.t!     Lock 

Wa-hir  ('omp.inv,  .Xewark.  X.  J  .  with  luailiplailers  al  ( "!iica.ijo. 
Mr.  Williams  wa-  fotnurlN  i-oiimcieil  with  ih<-  C'hicayo,  .Xfil- 
wankii-  iV  .'-'I.  I'aiil.  ilu  .Michi^.in  Ceiitral.  ihe  tUninlian  I'aciiic 
.m-l  the  .Minne.iiii'ii-.  ."-^i.  I'.iiil  \  Sanlt  Sie.  Marie,  arnl  with  the 
\i.   J      Ihildiii    ('oinii;m\    of    M.mtreal.    <jne. 

rill  W  t -lini.;lioiivi-  Idectric  \  .M.iim  fact  rrinU  ( '■  imii.iiiv .  I'ilts- 
^'iiruih.  I'a..  ha-  decl.areil  a  dividend  of  1  pif  cent,  on  the  coiii- 
111, .11  -t'lc!:.  for  llie  ipiarter  cudi  d  Scptiiiilicr  ,'11.  Si\  moiuli>  auo 
i  pi  r  cent.  W.I-  iKcl.ired  on  the  conmion  -toek.  The  Conmion 
-lock  ilivideml  i-  pavahle  •  >clolnf  .^0  to  stin-k  of  ncoril  Sep- 
ii-mlHT  Ml  rile  ndliiwin^  sl.ati-meni  w,i-  aiilliori/i'd  hy  the  cliair- 
mati  of  till  hoard  of  dirictor- :  The  action  ,,i  the  (liivctor>  nie.m- 
iliai  iIk'  coinm.ii)  i-  i-t;ilili-lu  <1  oii  ;i  4  per  ctiil.  Iiasfs  aird  will 
"niimie  on  a  4  jur  ciiit.  ha-i-  miK --  tlieri'  develop  K-ss  I'avor- 
iihle  conditions  than  the  jire-ent  otttlo.ik  indicates.  ■•h|:ci-ease.s  in 
;Iie  di\  iderd   will   lie   >uiiiect    to    fmnre  (•on.-iiKratioii. 

I',    llarri-oii   .'<ymin'-;ton.   wc-tern  ai.;(m    for  the    l!  M.   .^y.mint:- ! 

'.oil    ("■•mpaiix.    Baltimore.    .Md..    with    oflice   In    C'hicH!^'*.    died    in 

''•altimore  on  .^^ipteinlier  .^.  after  midiriioini;  tWiL  opefation.- 
or  inti-nial  injnrie-.  Aliont  Use  >ear-  a.iioMr.  Symini;lon  sns- 
ained  ^iweri-  iiiiiirie-  from  ;i  f.dl  from  his  liVir-e.  and  llie  fe- 
<  ni  opcratioiK  were  diu  to  tliat  accidcin.  I  Ic  uaS  34,  yeurs  ohl  . 
nd  wa-  .yradiiated  from  I.eliiuh  I'tner-it)  in  1S''S  a-  a  iJic-- 
hanical  en.Liiiuer.  lie  v\a-  .i  iiumhei-  i.f  the  Saddle  and  (."ycle. 
he    I'liiver-iiv.    the   ('liicii.'..   and    tile     \ililetic   clnhs    in    ( 'lvicai:o. 

ind   of  the    l'.;iliim' M'e   ('oimir\    t  liiii   .and   the    .M.arvland    (  In'i   in 

''.ilttmore. 

*'harle-  1'..  l.ee.  ui-neral  su]!,  rinieiideiit  of  the  I'.oston.W;  .Maine. 

•  ill)  ollici    in    r.osicii.   Ma-s..  h.i-  re-ii^ned  to  l:o  to  the  t'l -nmier 
i.il     \cet_\Kne   Company.    .X\\\    ^  ork_   ;i>   miuial    in.inaLni .   with 
nice    in    .X\  w     ^  ork.      Mr.    l.ee    wa-    lorn    An-n-l    1').    IS;  (I.      !U 
I  uan  raiK\"a\    work  in    1S77  a-  an  iipeiaior  on  tlu-   I'.o-toii.  (.lin- 
'11.    I'itclihnrL:   \    Xew    I'liiliord.    now    .a    p.irt    ><\'  the    .Xew    \'ork. 

Mw  llaviii  iS:  llanfonl.  i  rom  1S7''  lo  I  )ccetnher,  lN'"i.  he  was 
pirator  .and  train  de-iiatcher  ■  >n  the  W'orce-ter.  Xa-hna  \ 
\ocliester  .and  its  -ncce--or.  the  i'.ost..ii  \  .Maine.  In  I  )e<enil»er. 
^"'i.  he  was  ajipointed  sitiH-rintiiidem  of  tlie  U"orci-ter.  .X.isinia 
V  Portland  di\isi<>n  ,<{  the  lioston  iX  Maine,  and  in  Anntist.  10(),^. 
I  as  appointed  assi-tant  j^encral  mana;:er.     <.  )n  Sepleui'ier  1,  lOOTt., 


William   H.  Dormer. 


lie    w  a-    .appoint,  d    t'l;  the   ]ii,-ttion    of    Lieneral    sH|iiTimfud<-m    of 
the  sann-  road.      "      ,  ■■.■:'  .     .-    • 

.\t  a  sjucial  meeliiii:  of  the  lioard  ot  <lirectors  <.f  the  I'amhria 
Stcel  ('oiiipaiiv.  joltn-liiwn.  i'a.,  oh  jscVtvinlaT  3i  la>i.  William 
11.   |)oinur.  of   i'iHslmruli.   I'a..  was  vUrtcd  lirvsitloiiL  slKTeedini: 

;  .   :      .;tTKfrU'>«     S.      \'rici.:     re- 

svuned ;  and  J,  I  .e-  'tianT 
U"e| ill  >i;K-.  1  leri'li  »1 '  'Vc  -.'tS- 
sisiaiin  X'<  president,  was 
o  I  e  c  ^.\: i\  vice  )ire-idi-nl. 
Mr.  '  U,  inur  \\.i-  ''orn 
at  t  'olnuilins,  Ind.  I  li- 
irr?!  in+poriant  I-n-itu-- 
eiiyaii-emt-nt  ''  :i-  -i- 
tri;t-.urt:r.-  and  niaimvcr 
oi  thi  Xationa'  Tin 
I'late  * "niiianv.  '-i  Vn- 
der-oii.  Ind.,  whicl.i  lie 
•  ryiuin/iul  rii  IS*  4.  I*' it 
lit'  i-  ;iefhap>i  Ih-s,}  kji  wn 
a>  Iieiuij  ri->.]ioiKiliI<-  for 
lomi<lili«  tlu-  t<..w;i  oj' 
.M.  nes;M,-ti.  i'a.,  wlii.ij 
s|irnt.ii!;  vt\>  .siimiJt;iiivoii— 
1\  with  lire  or;jani;'aii'  n 
■i>i'  ihe  .\'ati<uial  I  in 
ri:'te  ioinjiany  ct  ;li:it 
town,  v  ISotli  coj)..x-rns 
Were  ahsorlied  hy  the  \merican  Tin  Plate  t'oinpany  in  tlie  lat- 
ter part  of  lS'',s;  \|,-  1  )omu  r'-  tievt  \entiire  iii  the  >tefl  'in-j- 
iiess;  was  in  the  ori^ani/atton  ,,f  tlu-  l."'iiion  Steel  ('oinpan' ,  of 
}'ittshnr;.;Ii.  I'a..  which  Imih  .i  pl.iiit  at  l)<in..ra,  I'a.,  and  u  a> 
respoiisihle  l"<ir  tlu-  heLiiiiniiiL;  of  that  town.  'IIh-  Cni«»i  Steel 
('oniiiany  c insoli<iated  wiili  tlu  Sharon  Stecj  A  "omiiany,  of 
."-ioinhSha  roll.  I'a.  i  now  !  arrell.  I'a.  rami  wa>  taken  <;iVer  hv 
the  I'nited  Siales  Ste.-j  i '■■r;n.rati  .n  rarly  in  ]*H)H.  Air.  homuT 
will  coiiiimte  l"-'  live  in  I'nt-lmr'^h.  where  he  has'an ollJce  in  the 
Irick  ;  iiihUn.;,  hit  wi'l  -]  emi  part  of  hi-  time  711  .^jlnistv.wn. 
J.  IjoiLird  iSepk  uK-.'  the  new  \  iee-presideHt.  w.'i^  Iiorn  in 
r.edior<l  contvty,  r'a,.'\i.«v  n.  ls7<i.  and  wa>  tdncated  in  rii<-  n''li- 
lic    -ch..oN   ,vf  John-town.      He    w.a-    JHst   TV  at  -  the  liiue  of   th*" 

..  '  mem'>r;d>If  joliji^i  4un 
.  llood,  iroiii  whiVh  Ii<; 
/ivvJrtjd.;  Jij-.-  .litiniK  .  harety 
vAX'i^'d  LwitTi  llieiV  Ji\ «  >. 
Jiie  I<  >.•<-  •  'f  .ev.er^  tiiini' 
^Tiiridc  it  '  n*i'<."-^si«^y  for. 
\ir:;  KvpV'^ie;  To  -:-»  »o 
work,  aiid  1h-  etUviHii 
the  enriiluy  of  the  i'am- 
liri;i  SU'tl  <."oi,]|,;iny  as 
ail  .  itVict-  1»  ly.  hiv  -icrx  ol 
-noccssiv  i-1y  as  .cleric : 
-hipiK'r;  4i>>istaiU  snjrtr- 
intenjlvnt  i>t  the  asV- 
defnirtnieiil :  .<;  a  |>  e  r  i  n- 
tendent  cit  tlu-  lorav^ 
a\le  ami  It.dt  depaVt- 
nieiits;  TLSsistam  to  ihc; 
asiislant  ficneral  nutii- 
iijjlT;  .Ntjfit'nntvndeiit  ul 
tllv  order  dejj.irttneiiti 
assistant  genera!  ,  hi.li:- 
H>;<T.  and  assistant  tu 
president.  .Mr.  Ixniloyle  i-  a  director  ami  a .  niemJier  <.i  the 
;  n.ince  Committee  of  tlie  Johnstown  Tnist  ('ompaiiv  ;  .a  dives"  c- 
of  tile  American  .Vinoni.i'iilv  \--i>eiation  :  and  a  nT«-mlKTo'  u' 
\nierican  I'lectric  lvai!wa\  \--o-i;aioii.  the  VVVsiern  kail\\;;>- 
(lull,  the  Johnstown  romnr\  ("Inli.  tlu-  Jolinsi..wn  Ainoniol.ij.. 
t  hjli  ami  the  On<|ne>ne  I  lull,  rittsliurj^h. 


J.   Leon.Tio    Reploqie. 


^■■"r 


554 


AMERICAN    ENGINEER. 


IV  Vol.  86,  No.  10. 


Catalogs 


(•■'^■. 


■:■?    .■• 


ir:^ 


Babbitt. — The  Lumen  Bearing  Company.  Buffalo,  N.  Y.,  has 
^^.:.  issued  a  catalog  describing  its  various  babbitt  metals,  including 
:  ■     their  characteristics  and  physical  properties.        ;    ,■■,    - 

;'■        Briqietting    Machinery. — The    United    States    Engineering 

•  Company.     HO     Wall     street.     New    York,    as    representative    of 
,   Wm.   Johnson,  '  Armley.    Leeds.     England,   is   issuing   a   catalog 

'■[     which  illustrates  and  describes  several  different  desiijns  of  ma- 

'•:     chinery  for  coal  briquetting  plants.     Cross  sections  of  complete 

'      plants    which    show    the    arrangement   of   the   machinery,    belting 

.:      and   conveyors   that   are    recommended   by   this   company   under 

different  conditions  have  also  been  included. 

:  Sectional  Steel  Buildings.— The  Ruby  Manufacturing  Com- 

pany, Chicago,  has  issued  a  new  illustrated  folder  describing  its 
-:"■,  line  of  sectional,  portable  fireproof  steel  buildings  for  a  large 

■  }     variety  or  uses,  including  garages,  boat  houses,  contractors'  build- 

ings, bunk  houses,  tool  houses,  engine  houses,  handcar  houses 
'■■■>  and  power  plant  buildings.  These  buildings  contain  no  com- 
:  ■ :  bustible  material  of  any  kind,  the  frames  being  built  of  heavy 

■  ■i  Steel   angles   on   the   truss   principle,   designed    for   stability   and 
:■,• .  durability. 

: "  \'anadium    Steel.— a   booklet   is  being   issued   by   the   United 

Steel   Company.   Canton.   Ohio,   which   contains   very   interesting 

'  and   valuable    information   in    connection   with   tests   of  chrome 

■y  vanadium   steel.     Illustrations   are   included   showing   the   results 

■.  of  the  different  tests  on  springs,  gears,  axles,  bars.  etc..  which 

.  convincingly   indicate   the   abiHty   of  this   material   to   withstand 

•  punishment.    This  booklet  will  be  found  valuable  by  the  engineer 

•  who  wishes  to  use  this  highly  developed  material  and  desires  ac- 
:       curate  information  on  the  latest  tests. 

Acetylene  Welding  in  Locomotive  Repairs.— A  leaflet  being 
-  -    issued  by  the  Davis-Bournonville  Company.  New  York,  gives  pho- 
tographs  and   a   brief   description   of  a   number   of   different   re- 
pairs to  locomotive  boilers  recently  made  in  a  large  eastern  re- 
V,.  pair  shop  where  an  oxy-acetylene  welding  plant  is  in  use.    These 
-'■■   give  the  time  required,  the  amount  of  oxygen  consumed  and  the 
;•  i>-  cost  in  each  case.     A  report  of  a  pulling  test  of  welds  on  boiler 
■•   plate  indicates  that,  when  properly  made,  such  a  joint  is  prac- 
tically equal  in  strength  to  the  solid  sheet.  >.       •  , 

Acetylene  Gas.— The    International   Oxygen   Company,   New 
'      York,  has  published  bulletins  5,  6  and  7,  which  describe  the  meth- 
•r      ods  and   machinery  used  in  generating  acetylene  gas;   also  the 
V   Eyeosee  oxy-acetylene  welding  torches  and  practical  hints   and 
, '    data  for  the  use  of  operators.     Leaflets  have  also  been  printed 
'J    giving  a  report  of  tests  of  cells   for  the  electrolytic  production 
'  ...    of  oxygen  and  hydrogen  :  also  an  abstract  of  a  paper  concern- 
ing  o.xy-hydrogen    as   used    in    street    railway   construction    and 
•     the  I.  6.  C.  oxy-hydrogen  platinum  melting  process.    ;    -.„.-.,\ 

;■  :        Order  Guioe  for  Car  Parts.— The  J.  G.  Brill  Company,  Phil- 
-    adelphia.  Pa.,  is  issuing  Order  Guide  No.  201.  which  is  intended 
for  the  convenience  of  the  user  in  obtaining  repair  parts  for  any 
:;•    cars  manufactured  by  the  J.  G.  Brill  Company.  American  Car 
1    Company,  G.  C.  Kuhlman  Car  Company,  John  Stevenson  Com- 
■-,.    pany,    Danville    Car    Company,   and   the   Wasson    Manufacturing 
.  •   Company.     On  each  left  hand  page  of  the  book  is  an  illustrati<m 
•      of  a  part  both  complete  and  in  detail,  each  section  being  num- 
bered, while  on  the  facing  page  is  a  corresponding  number  with 
•-':   the  name  of  the  part.     The  illpstrations  are  all  reproductions  of 
Iv-    photographs.  ::',••'/'..;•>••"•'■'■;..•:.■-■■  •  ;^. 

Grip  Relief  in  Bolt  Heading  Machines.— A  folder  is  being 

=   sent  out  by  the  National  Machinery  Company,  Tiffin,  Ohio,  which 

'3.   is  confined  to  a  discussion  of  the  proper  design  for  a  spring  grip 

:"'   relief  or  safety  device  to  guard  the  machine  against  damage  in 

-•  case  some  object  should  get  between  the  gripping  dies  and  pre- 


vent them  coming  together.  It  has  been  customary  on  most  ma- 
chines to  use  an  arrangement  which  employs  either  a  bolt  o 
shearing  pin,  or  a  spring  arrangement.  The  disadvantages  of  th 
construction  are  pointed  out  in  the  folder,  and  the  arrangemen, 
which  automatically  reseats  itself  and  does  not  in  any  way  in.- 
pair  the  holding  power  of  the  grip,  which  has  been  designed  by 
this  company,  is  fully  illustrated  and  described. 

Modern  Welded  Pipe. — An  interesting  pamphlet  illustrated  i;i 
colors  is  being  issued  by  the  National  Tube  Company,  Pitts 
burgh.  Pa.  It  concisely,  but  fully  covers  the  essential  points  i;i 
the  manufacture  of  steel  pipe  and  tubing  from  the  iron  ore  I. 
the  commercial  product.  Methods  of  making  lapp  and  butt 
welded  tubing  and  pipe  are  both  explained,  as  is  also  the  method 
by  which  a  uniform  quality  of  steel  suitable  for  pipe  makini; 
can  be  obtained.  This  company  manufactures  its  steel  from  the 
ore  and  uses  a  Bessemer  product  which  is  perfectly  suited  for 
its  needs.  Considerable  space  is  devoted  to  the  relative  effect 
of  corrosion  on  steel  or  iron  pipes,  and  it  is  conclusively  shown 
that  the  steel  pipe  or  tube  will  not  suffer  by  the  comparison 
under  normal  conditions.  The  proper  tools  for  threading  pipe 
are  considered  at  some  length.  This  book  will  be  found  most 
interesting  to  all  users  of  either  pipe  or  tubes,  and  contains  new 
information  of  considerable  value.  \'--'['i  :,'-'\''  i_ J '■;':■■■  ::■■'" 

Mallet  Artrtlated  Locomotives. — In  Record  No.  72  from  the 
Baldwin  Locomotive  Works.  Philadelphia,  Pa.,  is  found  an  ex- 
cellent discussion  of  the  advantages  of  the  articulated  type  of 
locomotive  in  general,  as  well  of  the  detail  parts  as  designed 
by  this  company.  Phantom  views  make  the  arrangement  of 
pi]iing  and  steam  passages  easily  understood,  and  locomotives 
both  with  and  without  reheaters  and  feed  water  heaters  are 
shown  in  this  manner.  Drawings  and  photographs  of  some  of 
the  more  important  details  are  also  included.  Several  pages  are 
devoted  to  instructions  in  the  proper  method  of  handling  ar- 
ticulated locomotives.  •  It  is  stated  that  if  the  wheels  of  the  for- 
ward group  slip  frequently  while  those  of  the  rear  group  do  not, 
it  is  an  indication  that  steam  is  leaking  past  the  higli  pressure 
valves  and  that  these  should  be  examined  for  blows.  Other 
similar  instructions  for  break  downs  or  troubles  peculiar  to 
this  type  are  clearly  explained.  The  latter  half  of  the  book  is 
given  up  to  descriptions,  illustrations  and  dimensions  of  many 
different  designs  of  articulated  locomotives  built  by  the  Bald- 
win Works.     •.■■    •-.  '••^-■^-        ■"  V- -  •'.' '•-•'^:iV.'^.':^--'';,  ■  ' 

Direct  Current  Railways. — An  attractively  bound  book  of 
132  pages,  devoted  to  direct  current  railways  using  pressures  of 
1.200.  1,500  and  2,400  volts,  has  just  been  issued  by  the  General 
I'liectric  Company,  Schenectady,  N.  Y.  The  first  part  contains 
a  number  of  tables  comparing  the  costs  of  1,200- volt  systems  to 
those  operated  at  600  volts.  For  this  purpose  four  different  sys- 
tems are  assumed  each  100  miles  in  length,  one  oi)erating  9.000 
car  miles  per  day  with  a  schedule  speed  of  45  miles  per  hour 
for  three-car  trains  and  the  other  three  operating  3,000  car 
miles  per  day  with  schedule  speeds  of  35,  25  and  15  miles  per 
hour  for  one-car  trains.  Every  possible  cost  is  considered  and 
the  result  shews  that  for  all  electrical  costs,  including  operation, 
fixed  charges  for  the  1,200-volt  system  would  be  but  84  per  cent 
of  the  600-volt  system  in  the  first  case.  86  per  cent,  in  the  second. 
90  per  cent,  in  the  third  and  94  per  cent,  in  the  fourth.  Followins- 
this  is  a  section  devoted  to  illustrated  descriptions  of  the  appa- 
ratus for  a  high  voltage  direct  current  railway  system,  such  a^- 
generators,  motors,  controllers,  etc.  Locomotives  for  operating' 
on  roads  of  this  character  are  fully  described,  specifications  of  v 
nun  her  of  examples  being  included.  The  remainder  of  the  book 
is  given  up  to  illustrated  descriptions  of  various  examples  ot 
high  voltage,  direct  current  systems  in  all  parts  of  the  country 
The  book  contains  a  large  amount  of  valuable  information  or 
the  subject  and  will  be  found  of  much  interest  and  value  to 
electric  railwav  operators  and  others  interested  in  electric  trac 
tion. 
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A  new  type  of  locomotive  has  come  into 
existence  and  has  been  given  this  desig- 
nation by  the  builders.  The  Hannoversche 
Maschinenbau-Actien  Gesellschaft,  Han- 
In  the  numeral  classification  this  locomotive 
would  be  a  2-12-2  tank  t}'pe.  It  is  for  a  3  ft.  6  in.  gage  and  has 
43f^  in.  drivers.  The  four  center  pairs  of  tJrivers  arc  rigid, 
while  the  first  and  sixth  pairs  are  coupled  on  the  Golsdorf  sys- 
tem which  employs  flexible  side  rods.  It  is  fitted  with  a 
Schmidt  superheater,  carries  171  lbs.  boiler  pressure  and  has  a 
total  weight  of  1(>4,5(X)  lbs. 


E      *  tf  According  to  a  committee  report  presented 

:./  at  a  meeting  of  the  operating  officials   of 

Capacity  of  ^j^^  iHinois  Central,  an  abstract  of  which 

Freight     Cars  ^33   published   in   the   October   11    issue   of 

the  Raihvay  Age  Gazette,  the  earning  capacity  of  each  freight 
car  on  that  road  is  $2.34  a  day.  If  Sundays,  holidays  and  bad 
order  cars  are  eliminated,  the  gross  earning  capacity  of  each 
car  is  about  $3.85  a  day  and  its  net  revenue  is  $1.15.  The 
average  movement  of  all  freight  cars  on  the  Illinois  Central 
during  the  busy  season  is  27  miles  a  day.  which  is  equal  to  3 
hours  moving  in  trains  and  21  hours,  or  87  per  cent,  of  the 
time,  on  the  sidings.  It  is  found  that  a  car.  on  an  average  in 
the  busy  season,  is  employed  per  month  as  follows:  13  dajs  in 
loading  and  unloading ;  S^A  days  in  moving  in  trains,  and  1314 
days  standing  awaiting  movement,  switching  •>r  repairs.  It  is 
estimated  that  each  car  costs  the  owners  52  cents  a  day  for 
interest  and  repairs..  :    .  ■=....-   .  : .: 


Steel  Passenger         "^  circular  issued  by  the  Special  Commit- 

■  ^lAik  •  ^^^  ^^  Relations  of  Raihvay  Operation  to 

.;,  ,    •  '■*-'■'■-■':•■  Legislation  for  the  purpose  of  ascertaining 

.•     in  Service  the  progress  of  the  buildintr  of  steel  and  steel 

underframe  passenger  equipment  shows  that  <>u  December  31. 1911, 
there  were  5.347  all-steel  passenger  cars  in  service  on  225  rail- 
ways in  the  L^nited  States.  This  is  about  9.6  per  cent,  of  the 
total  passenger  equipment  on  these  roads;  2.399  cars  or  4.3  per 
cent,  had  steel  underframes.  It  was  found  that  nf  the  cars  built 
during  1911.  59  per  cent,  were  all-steel  and  20.3  per  cent,  '.^ere 
steel  underframe.  Of  the  cars  under  construction  at  the  time 
of  the  report,  which  numbered  1,211.  76.8  per  cent,  were  all- 
steel  and  16.2  per  cent,  were  steel  underframe,  leaving  but  7  per 
cent,  wooden  cars.  The  percentage  of  all-steel  cars  being  built 
increased  750  per  cent,  dirring  the  3  years  from  1909  to  1912,  and 
the  indications  are  that  the  additions  to  this  equipment  from 
now  on  will  be  practically  all  either  steel  or  steel  underframe. 
In  connection  with  the  same  report,  it  was  found  that  it  would 
cost  $632,746,000  to  replace  the  48.126  wooden  cars  now  in  service 
in  the  United  States.  At  5  per  cent,  this  amount  gives  an  interest 
charge  of  $31,637,300  a  year.  At  the  present  time  there  are 
six  bills  pending  in  Congress  requiring  existing  wooden  passenger 
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equipment  to  be  replaced  by  all-steel  and  the  periods  suggested 
during  which  this  is  to  be  done  vary  from  June  1,  1915.  to 
January  1,  1918.  In  other  words,  if  these  bills  are  passed,  it 
will  compel  the  railway  companies  to  spend  from  $100,000,000 
to  over  $200,000,000  per  year  for  passenger  equipment.       .^ 


^,       _,       .  On  September  7,  1912,  there  was  submitted 
Changes  in  '^ 

'•  to  the  members  of  the  Master  Car   Build- 
-■»-■          Rules 

ers'  Association  a  letter  ballot  calling  for  a 
•      of  Interchange  vote  on  the  question  of  abrogating  the  rules 

which  penalize  the  delivering  line  for  owners'  defects,  and  also 
on  the  proposed  adding  «>f  a  direct  percentage  of  10  per  cent. 
to  the  total  labor  and  material  charges  as  shown  on  monthly 
bills.  The  result  of  the  vote  on  both  of  these  proposals  was 
heavily  in  the  affirmative  and  the  arbitration  committee  of  the 
association  has  revised  the  rules  of  interchange  accordingly. 
The  Executive  Committee  has  decided  that  the  new  rules  will 
take  effect  on  November  1,  1912.  Changes  have  been  made  in 
the  following  rules:  Xos.  4,  33,  48.  53,  55.  57.  59,  64.  95.  105, 
106  and  122.  Copies  of  the  changes  are  now  being  issued  by  the 
secretary. 


Locomotive 
Piston  .  .. 
Speed 

On     the     same 


Several  ye;.rs  ago  a  number  of  large  freight 
locomotives  which  had  small  wheels  and 
:';  .  cylinders  with  a  32  in.  stroke  were  put  in 
service  on  one  of  the  Eastern  railways, 
division  there  were  consolidations  which 
were  considerably  lighter  in  weight  but  had  practically  the  same 
diameter  of  cylinders  and  a  28  in.  stroke.  The  lighter  engines 
are  today  handling  the  same  tonnage  trains  as  the  much  more 
powerful  locomotives  and  are  doing  it  on  considerably  less  coal 
and  water.  This  is  an  example  of  the  influence  of  the  length  of 
stroke  on  the  capacity  of  the  locomotives  in  actual  service.  It  is 
desirable  to  have  the  speed  of  the  piston  as  low  as  possible,  espe- 
cially on  locomotives  which  work  at  a  late  cut-ofF  and,  where  the 
wheels  are  small,  the  stroke  should  be  short  if  a  reasonable  speed 
is  to  be  maintained.  This  feature  .seems  to  be  fully  considered 
in  recent  locomotive  designs  and  will  probaI)Iy  be  given  even 
closer  attention  in  the  future.  For  the  benelit  of  designers  and 
others  who  wish  to  determine  the  piston  speed  under  different 
conditions,  we  publish  on  page  562  of  this  issue  a  diagram,  pre- 
pared by  L.  R.  Pomeroy.  which  permits  a  ready  determination  of 
the  combination  of  length  of  stroke  and  diameter  of  drivers  to 
give  any  desired  piston  speed  at  any  rate  of  travel. 


Baker 
Locomotive 
Valve    Gear 


-»   .r 


The  story  of  the  article  on  the  Baker  loco- 
motive valve  gear,  which  appears  elsewhere 
in  this  issue,  is  a  most  interesting  cme  and 
will  undoubtedly  appeal  to  our  readers. 
R.  S.  Mounce.  the  author,  is  of  an  analytical  turn  of  mind  and 
likes  to  get  to  the  bottom  of  things.  Moreover  he  has  had 
considerable  experience  in  the  setting  and  the  analysis  of  loco- 
motive valve  gears.  When  the  Baker  gear  was  first  drawn 
to  his  attention  a  year  or  two  ago  he  studied  all  of  the  iitera- 
ture  available  with  an  idea  of  making  a  careful  analysis  of 
its  operation.  From  the  data  which  he  was  able  to  obtain  he 
was  unable  to  get  suthcient  detail  knowledge  of  it  to  enable 
him  to  analyze  it  thoroughly.  Last  June  while  attending  the 
conventions  at  .\tlantic  City  his  attention  was  drawn  to  n 
model  of  the  gear  which  was  on  exhibition  there.  Me  studied 
this  over  carefully  and  gained  a  good  knowledge  of  its  con- 
struction and  working.  On  returning  home  he  made  a  study 
of  the  action  of  the  gear  and  analyzed  it  thoroughly,  b'ortu- 
nately,  at  just  about  this  time  the  Erie  applied  two  of  these 
gears  to  locomotives  at  Jersey  City  and  he  was  enabled  to 
watch  their  application  closely  and  follow  them  somewhat  after 
they  went  into  service.  This  article  is  a  result  of  his  investi- 
gation and  study,  and  is  undoubtedly  the  most  simple  and 
thorough   treatment   of  the  gear  that   has   ever  been   prepared. 


Because  of  the  increasing  use  of  this  gear  on  different  roads  tl 
article  will  undoubtedly  prove  of  interest  and  value  to  mai. 
of  our  readers.  ;•'     ■'  .:"• 


Electric 
Locomotives 


W.  N.  Storer,  in  a  paper  presented  befo  e 
the  recent  convention  of  the  Association  ■  f 
Railway  Electrical  Engineers  in  Chicagj, 
an  abstract  of  which  appears  elsewhere  m 
this  issue,  suggests  that  the  great  improvement  in  the  efficiency 
of  steam  locomotives  in  recent  years  is  largely  due  to  the  favt 
that  the  electric  locomotive  had  developed  to  a  point  where  it 
appeared  to  be  a  strong  competitor  for  trunk  line  work.  In 
some  degree  it  is  possible  that  this  new  and  possibly  dangerous 
rival  spurred  the  steam  locomotive  designers  to  greater  efforts 
but  it  is  hard  to  believe  that  practically  the  same  progress  ami 
improvement  in  steam  locomotives  would  not  have  taken  place 
even  had  there  been  no  such  pending  competition.  The  de- 
mands of  the  traffic  department  have  been  sufficient  at  all  timus 
to  compel  a  continued  enlargement  and  improvement  of  the 
locomotive  and  from  the  beginning  this  development  has  been 
continuous  and  fairly  constant.  It  has  been  marked  by  periods 
of  distinct  changes  where  radical  developments  have  been  made, 
as  for  instance,  the  wide  firebox,  the  Mallet  type  locomotive  and 
the  superheater,  but  between  these  points  there  has  been  a  con- 
tinual refinement  and  improvement  of  the  design.  It  is  true 
that  in  no  previous  decade  has  there  been  so  much  done  in 
making  the  steam  locomotive  better  and  more  efficient  as  in  the 
last  one,  but  the  same  was  also  true  of  the  previous  decade 
and  the  one  preceding  that.  It  will  probably  be  equally  true 
of  the  next.  Locomotives  being  built  today  are  better  machines 
than  those  built  last  year  and  decidedly  better  than  those  built 
three  years  ago.  While  the  electrical  engineers  are  entitled  t<i 
great  credit  for  their  progress  and  accomplishments,  it  is  hardly 
fair  to  credit  the  present  state  of  art  in  respect  to  steam  loco- 
motives to  their  activity.  It  is  very  doubtful  if  the  steam  locomo- 
tive of  today  would  have  been  any  different  or  any  less  advanced 
than  it  is,  if  there  had  never  been  any  threatened  invasion  of  its 
field.         '.  /  ,  ■■..-'.■:.'■":: '  '■;■.  ■''■  '■  ■^'  Vt;;-''  "^^''r":'  \-"""v.  ;.'>>■  A  ■'.,;-  < 


Valve  Gears  ^"    ninny    of    the    foreign    railways    where 

the     engine     crews'     wages     depend     very 

on  Compound  ,         ,  ^,  ,  ^  ,       •,  ' 

largely   on    the    coal,    water   and    od    con- 

Locomotivesl  sumption    of   the    locomotive,    it   has   been 

found  advisable  to  install  valve  gears  on  compound  locomotives 
so  arranged  that  the  engineman  can  adjust  the  point  of  cut-off 
in  the  high  and  low  pressure  cylinders  independently.  Usually 
these  locomotives  are  also  fitted  with  a  variable  exhaust  nozzle. 
Such  locomotives  are  generally  provided  with  gages  which  give 
information  as  to  temperatures  and  pressures  at  every  point 
where  the  knowledge  would  be  of  any  advantage  in  saving  fuel. 
Under  these  conditions,  with  the  incentive  of  higher  wages, 
these  devices  are  constantly  being  used  and  adjusted  with  most 
satisfactory  and  profitable  results.  In  this  country,  refinements 
of  this  nature  have  been  given  spasmodic  trials  at  various  times, 
but  generally  without  success.  When  the  variable  exhaust  nozzle 
has  been  tried  it  has  been  found  that  it  very  soon  corrodes  and 
is  held  solidly  in  one  position,  due  to  not  having  been  operatdl. 
The  final  result  of  every  experiment  of  this  kind  that  has  been 
attempted  in  this  country  has  been  the  return  to  the  stationary 
nozzle.  It  is  desirable  that  the  amount  of  power  developed  ly 
each  of  the  units  of  a  Mallet  locomotive  should  be  the  same.  " 
compound  cylinders,  however,  this  cannot  be  exactly  true  exce  it 
at  a  single  point  of  cut-off  with  a  certain  steam  pressure.  Al- 
though it  does  not  vary  greatly  under  normal  conditions,  suih 
variations  as  do  occur  can  be  corrected  by  adjusting  the  poi  it 
of  cut-off  in  one  of  the  cylinders  independently  of  the  other,  ai  I 
the  valve  gear  of  the  2-8-8-0  type  locomotives  for  the  Gre  t 
Northern  illustrated  in  this  issue  is  arranged  to  readily  pern' t 
this.  Some  time  ago  this  company  fitted  up  a  locomotive  with  .  n 
experimental  separate  cut-off  arrangement  on  the  two  pairs    'f 
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cylinders  and  made  tests  to  ascertain  how  the  work  was  divided 
by  the  two  groups  of  wheels  when  the  engine  was  operating  at 
different  speeds  on  different  grades.  It  was  found  that  when  a 
constant  pressure  was  maintained  in  the  receiver  pipe  the  division 
of  the  work  was  more  nearly  equal.  The  best  receiver  pipe  pres- 
sure for  the  experimental  engine  was  found  to  be  60  lbs.  and  in- 
structions were  issued  to  operate  the  locomotive  so  that  the  gage 
for  the  receiver  pipe  would  show  this  pressure  at  all  times.  In 
regular  service  this  worked  out  very  satisfactorily  when  operating 
on  rolling  grades,  but  of  course  when  the  engines  were  working 
on  hills  there  was  no  occasion  for  varying  the  cut-off.  The  new 
locomotives  will  be  subjected  to  tests  to  determine  what  receiver 
pipe  pressure  will  be  necessary  in  order  to  properly  equalize  the 
work,  and  instructions  will  be  issued  to  enginemen  on  these  loco- 
motives to  maintain  this  pressure  on  the  receiver  gage  at  all  times. 


_        •  The  best  method  of  doing  any  particular 

Shop  Practice  ,.         w         ^u 

work    in    one    shop    may    be    altogether 

'  .V      *  wrong   or   impossible   in   another.     This 

..    :  Small  Shop  is  partially  due  to  the  difference  in  ma- 

chine tools  that  are  available  in  the  two  cases  and  partially 
to  the  different  designs  of  the  same  parts  on  different  roads 
or  on  different  locomotives.  How  much  this  may  affect  the 
time  required  for  the  work  is  well  illustrated  by  the  articles 
on  repairs  to  pistons,  piston  rods  and  crossheads,  which  ap- 
peared on  page  523  of  the  October  issue,  and  the  same  work 
as  described  by  Mr.  Black  on  page  559  of  this  issue.  In  the 
former  cases,  both  of  which  are  descriptions  of  methods 
used  in  large  modern,  thoroughly  equipped  shops,  the  total 
time  for  doing  the  work  was  twelve  hours  and  twenty-nine 
minutes,  and  sixteen  hours  and  forty-three  minutes,  respect- 
ively, while  in  the  smaller  shop,  with  its  lack  of  special  tools 
and  of  special  arrangements  for  this  particular  work,  it  re- 
quires twenty-four  hours  and  fifty  minutes.  We  publish 
Mr.  Black's  description  as  an  example  of  what  can  be  done 
under  adverse  conditions.  For  instance,  it  will  be  seen  that 
there  is  no  radial  drill  available  for  drilling  and  tapping  the 
sta^olt  holes  in  the  piston  head,  and  no  piston  rod  grinder 
or  vertical  turret  lathe,  any  one  of  which  would  have  made 
a  decided  difference  in  the  time  of  doing  the  work.  Further- 
more, he  is  handicapped,  compared  with  some  other  shops, 
'hy  having  a  piston  head  requiring  staybolts,  as  well  as  in  ilie 
design  of  the  crosshcad. 

While  each  shop  must  adopt  methods  that  are  suited  to  its 
own  conditions,  it  should  not  be  assumed  that  because  work 
has  been  done  in  a  certain  way  in  the  past,  this  is  the  best 
way  for  it  to  be  done  now\  It  is  seldom  that  an  outside  ex- 
pert cannot  go  in  a  shop  and  point  out  ways  of  improving 
many  of  the  practices  of  machining  parts,  even  those  which 
are  handled  in  large  quantities.  This  is  more  often  due  to  his 
knowledge  of  how  the  same  work  is  being  done  in  other 
places  and  his  adaptation  of  the  better  methods  to  the  local 
conditions.  It  is  with  this  object  in  mind  that  the  shop  prac- 
tice articles  have  been  printed  in  these  columns.  While 
probably  no  method  described  could  be  adopted  without 
change  in  another  shop,  the  ideas  which  governed  the  origi- 
nator of  the  methods  can  be  adapted  to  any  shop,  often  with 
decided  improvement.      ''"- .\ "  ,'-}        r      >  "'\,' ■".'■. 


Reducing  While  it  is  desirable  to  i  educe  the  smoke 

emission    of    all    locomotives    as    far    as 
Smoke  from  ..     ,  ,         ,.  ..u  i  v. 

practicable,    it    is    the    switch    engines, 

Locomotives  working  in  thickly  settled  districts,  that 

should  receive  the  closest  attention.  The  Lake  Shore  & 
Michigan  Southern  has  been  most  successful  in  its  efforts  to 
reduce  smoke  from  this  source,  and  D.  R.  McBain,  superin- 
tendent of  motive  power,  explained  the  methods  by  which  this 
had  been  accomplished  to  the  National  Association  for  the 
Prevention  of  Smoke  at  its  recent  Indianapolis,  Ind.,  meeting. 


A  liberal  extract  of  his  address  is  given  elsewhere  in  this  issue. 
So  far  as  the  construction  of  the  locomotive  itself  is  con- 
cerned, there  are  three  features  that  have  been  found  of 
primary  importance.  The  first  and  greatest  is  probably  the 
superheater,  which  in  itself  in  no  way  affects  the  efficiency 
of  the  combustion  in  the  firebox,  but  from  the  fact  that  its 
presence  reduces  the  amount  of  coal  consumed  on  a  switch 
engine  by  a  very  large  amount — 40  per  cent,  being  reported 
in  some  cases — the  smoke  emitted,  independent  of  other  fac- 
tors, is  reduced  in  the  same  proportion.  In  this  connection, 
however,  the  fact  that  less  coal  is  required  and  that  the  steam 
pressure  is  maintained  much  more  easily,  permits  the  fireman 
to  give  closer  attention  to  his  method  of  firing;  or,  in  other 
words,  it  is  made  possible  for  him  to  do  what  Jim  Skeever's 
fireman  found  impossible,  i.  e.,  to  fire  for  smoke  instead  of 
steam.  In  this  way  the  superheater  has  a  still  further  effect 
on  the  amount  of  smoke. 

The  next  feature  mentioned  by  Mr.  McBain  is  a  brick  arch 
which  is  conceded  to  be  the  most  important  agency  for  im- 
proved combustion  that  can  be  applied  to  the  locomotive. 
The  arch  in  the  switch  engines  on  the  Lake  Shore  is  larger 
and  covers  a  greater  area  than  the  customary  arrangement 
used  on  road  engines.  It  is  so  designed  that  the  strong  ex- 
haust will  have  little  effect  on  the  fuel  bed,  and  a  considerably 
thinner  fire  can  be  carried.  It  forces  a  most  thorough  mixture 
of  the  gases  and  gives  them  ample  time  for  complete  com- 
bustion before  entering  the  flues.  As  a  further  adjunct,  steam 
jets  on  either  side  of  the  firebox  just  above  the  fuel  bed  are 
recommended.  These  jets  assist  in  mixing  the  products  of 
combustion  and  inject  a  further  supply  of  oxygen  above  the 
fuel  bed. 

These  three  appliances,  when  combined  with  the  proper 
maintenance  of  the  locomotive  as  a  whole,  have  practically 
eliminated  the  smoke  emission  from  switch  engines,  and  at 
the  same  time  have  given  a  large  reduction  in  the  coal  and 
water  consumption.  In  a  busy  yard  this  increased  efficiency 
is  of  more  importance  than  simply  the  saving  in  the  cost  of 
the  fuel,  as  it  reduces  the  necessity  of  the  engines  frequently 
leaving  their  work  to  obtain  renewed  supplies — particularly 
of  water.  The  new  arrangement  is  also  favored  on  the  loco- 
motives which  work  around  and  through  passenger  -tations 
because  of  the  absence  of  dirty  water  and  cinders  thrown 
from  the  stack.  Claims  for  damage  to  wearing  apparel  from  this 
source  will  often  amount  to  a  very  considerable  sum  in  the  course 
of  a  year. 


NEW     BOOKS 


Light.  Its  Use  and  Misuse.  Bound  in  paper,  20  paj:es,  6  in.  x  9  in.  nius- 
trated.  Published  by  The  Illuminating  Kngineering  Society,  29  We-it 
Thirty-ninth  street,   New  York.     Copies  free. 

This  pamphlet  has  been  prepared  to  furnish  the  public  with 
information  on  the  general  principles  of  light  and  illumination. 
The  illustrations  are  particularly  good  and  present  to  the  reader 
in  an  impressive  way  the  difference  between  good  and  bad  illu- 
mination with  the  same  amount  of  light.  The  pamphlet,  in  itself, 
is  an  object  lesson  and  is  printed  on  dull  finished  paper  with  ink 
that  is  free  from  reflection.  The  text  matter  throughout  is  inter- 
esting. 


Applied  Methods  of  Scientific  Management.  By  Frederick  A.  Parkhurst. 
Illustrated.  Bound  in  cloth,  320  pages,  6  in.  x  9  in.  Published  by 
John  Wiley  &  Sons,  43  East  19th  street,  New  York.     Price  $2.00. 

.\  series  of  articles  under  the  above  title,  written  by  Mr.  Park- 
hurst. appeared  in  Industrial  Engineering  during  1911.  These 
have  been  collected  and  amplified,  and  now  appear  in  book 
form.  The  actual  detailed  application  of  the  methods  of  scien- 
tific management  to  a  comparatively  small  manufacturing  plan*. 
is  given,  and  the  processes  of  installation  and  the  results  are 
illustrated    by     statistics     obtained    from     actual    records.      The 
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manufacturing  company  referred  to  is  the  Ferracute  Machine 
Company,  makers  of  presses  and  dies  at  Brldgeton,  N.  J.,  which 
normally  employs  about  one  hundred  men.  The  net  result  of 
the  application  of  the  new  methods  was  a  large  increase  in  the 
output  with  a  decided  decrease  in  the  unit  labor  cost.  How 
and  why  this  was  accomplished  is  fully  explained. 


Railway  Storekeepers'  Association.     Proceedings  of  the   ninth  annual   meet- 
ing.    Illustrated.     Bound  in  cloth,   217   pages,  6  in.  x  9  in.     Published 
by    the    Railway    Storekeepers'    Association,   J.    P.    Murphy,    Secretary, 
"'*  ;     Box  C,  Collinwood,   Ohio.     ' .  j-  •  l-      ■  ■  •■■ '■-      '■.,'■.■..■■'• 

At  the  ninth  annual  convention  of  the  Railway  Storekeepers'  Asso- 
ciation, held  in  Butfalo,  X.  Y.,  May  20  to  22,  a  number  of  im- 
portant subjects  were  brought  up  for  discussion  and  action. 
Among  these  were  reclaiming  of  scrap  material  and  line  in- 
spection. The  standardization  of  both  tinware  and  grain  doors 
was  discussed,  as  well  as  the  uniform  grading  and  inspection 
of  lumber,  methods  of  accounting,  preparing  packages  for  ship- 
ment, and  increasing  the  efficiency  of  the  department  as  a 
whole.  The  proceedings  includes  a  list  of  the  members  of  the 
association,  the  committees  for  the  coining  year  and  a  copy  of 
the  constitution  and  by-laws.      .'  ;  -  "  '.     ,    '        ,    .  ;  . 


Proceedings  of  the   ll'cstcrn   Railway  Club — 1911-1'MJ.     Illustrated.     Round 
in   cloth,   266   pages,   6  in.   x  9   in.      Published   by   the   Western    Railway 
•       Club,     J.     W.     Taylor,     Secretary,     .190     Old     (."olony     BIdg.,     Chicago. 
'.'■','■    Price   $2.00. 

For  many  years  the  Western  Railway  Club  has  held  a  promi- 
nent place  among  the  railway  clubs,  and  an  examination  of  this 
volume  of  proceedings  for  the  year  ending  last  June,  indicates 
that  the  members  propose  to  see  that  it  maintains  its  present 
standing.  There  were  nine  papers  presented  for  discussion,  as 
follows:  Some  Experiments  with  Car  Trucks;  Oxy-Acetylene 
Welding;  Use  of  Denatured  Alcohol  in  Railway  Service;  Ter- 
minal Brake  Testing;  Head-end  Electric  Train  Lighting;  Steel 
Wheels;  Locomotive  \'alve  and  Cylinder  Lubrication;  Revision 
of  the  Rules  of  Interchange  and  Water  Treatment  and  Boiler 
Troubles.  The  complete  verbatim  discussions  accompany  the 
papers,  and  lists  of  the  members  attending  the  meetings,  as  well 
as  the  new  members  for  the  year,  are  given.  The  volume  is 
well  indexed. 


American  Machinist's  Grinding  Book.  By  F.  II.  Colvin  and  F.  A.  Stanley. 
Illustrated.  Bound  in  cloth,  376  pages,  6  in.  x  9  in.  Published  by  the 
McGraw-Hill  Book  Co.,  239  West  39th  street.  New  York.     Price  $3.00. 

The  purpose  of  the  authors  in  bringing  out  this  volume  is  well 
described  in  the  preface  as  follows:  "The  grinding  machine 
in  its  various  forms  and  the  numerous  grinding  processes  has 
assumed  a  place  of  such  importance  in  the  manufacture  of  ma- 
chinery and  the  finishing  of  metal  parts  in  general,  that  it  has 
been  considered  desirable  to  bring  together  in  the  form  of  a 
reference  book,  such  data  on  these  machines,  wheels  and  meth- 
ods, as  are  likely  to  be  of  interest  and  service  to  grinder  pur- 
chasers and  operators,  and  to  the  men  responsible  for  results 
in  the  grinding  department."  The  book  is  most  complete  and 
thorough.  It  has  nineteen  chapters  and  contains  286  illustra- 
tions and  36  tables.  The  last  chapter  is  entitled,  "Helps  and 
Suggestions,"  and  gives  information  on  all  features  of  interest 
to  the  operator.  The  proper  kind  of  wheels  to  be  used  on 
different  classes  of  work  is  given  and  tables  are  included,  giving 
the  best  shapes  for  grinding  all  classes  of  tools. 


The  Coking  of  Coal  at  Low  Temfcratures.  with  a  Preliminary  Study  of  the 
By-Products.  By  S.  W.  Parr  and  H.  L.  Clin.  Bulletin  No.  60  of  the 
Engineering  Experiment  Station  of  the  University  of  Illinois.  Copies 
may  be  obtained  upon  application  to  W.  F.  M.  Goss.  director  of  the 
Engineering  Experiment  Station,  University  of  Illinois,  Urbana,  111. 

The  studies  give  the  details  of  a  large  number  of  experiments 
on  the  low  temperature  distillation  of  coal  not  exceeding  ap- 
proximately 750  deg.    F.     Certain   fundamental   principles   have 


been  developed  which  underlie  the  coking  of  coals  of  the  Illinois 
type.  A  striking  illustration  is  gvvjin  of  the  fact  that  even  a  small 
amount  of  oxidation  of  the  coal  diminishes  or  destroys  its  coking 
power.  Superheated  steam  was  used  to  remove  all  traces  of  an 
oxidizing  atmosphere.  Freshly  mined  coal  was  found  to  be  es- 
sential in  the  experiments.  The  by-products  consist  of  illu- 
minants  of  high  candle  power,  of  tarry  material  which  consists 
in  the  main  of  oils,  and  a  coke  which  has  a  composition  some- 
what similar  to  that  of  the  so-called  smokeless  coals.  The  nitro- 
gen recovery  is  small,  not  exceeding  5  per  cent,  of  that  mate- 
rial present  in  the  coal.  The  results  seem  to  justify  the  conclu- 
sion that  a  fuel  can  be  produced  suitable  for  use  in  domestic  ap- 
pliances, as  well  as  under  industrial  conditions,  and  that  the 
theoretical  principles  developed  point  to  the  possibility  of  making 
a  good  type  of  coke  from  Illinois  coals.  -.^ .   .         ..  ...  r. 


Modern  Organization.  By  Charles  De  Lano  Hine.  Bound  in  cloth,  110 
pages,  4>4  in.  x  7/4  in.  Published  by  the  Engineering  Magazine  Com- 
pany, 140  Nassau  street.  New  York.     Price  $2.00. 

About  four  years  ago,  the  first  installation  of  Major  Hine's  unit 
system  of  organization  was  made  on  the  Nebraska  divi^^ion  of 
the  Union  Pacit'io.  During  the  following  three  years  it  was 
continually  extended  until  it  covered  twenty-seven  operating  di- 
visions and  six  general  operating  jurisdictions.  While  it  would 
be  impossible  to  make  any  changes  on  a  railroad,  especially  one 
so  fundamental  as  the  change  in  the  system  of  organization, 
without  causing  some  confusion,  it  is  considered  very  surprising 
by  those  who  have  been  in  a  position  to  know  all  the  facts,  how 
little  confusion  has  resulted  in  this  case.  This  feature  alone 
has  done  much  to  prove  the  soundness  of  the  principles  involved. 
That  it  has  promoted  efficiency  in  practically  every  direction  is 
acknowledged.  It  has  been  more  successful  on  some  divisions 
than  on  others,  and  where  the  application  of  the  principles  has 
been  the  most  consistent  and  earnest,  the  corresponding  benefits 
have  been  the  greatest,  but  in  no  case  has  there  been  any  evi- 
dence of  any  loss  of  efficiency  under  the  new  system.  A  series 
of  articles  by  Major  Hine  in  the  Engineering  Magazine,  de- 
scriptive of  this  new  system,  which  ran  from  January  to  July. 
1912,  have  been  published  in  book  form  and  form  a  compre- 
hensive definition  of  the  author's  philosophy  of  management 
and  an  explanation  in  some  detail  of  the  manner  of  putting  it 
in  effect.  Major  Hine  states  in  one  place  that,  "Organization  is 
a  necessity  and  not  an  accident.  Organization  e.xists  in  response 
to  some  need  of  the  social  order.  The  type  of  organization 
adopted,  however,  is  often  accidental  and  frequently  unscientific. 
There  are  so  many  more  men  who  know  how  than  there  are 
who  know  why,  that  departures  from  sound  principle  should  be 
expected  rather  than  otherwise."  The  fundamental  principles 
of  the  system  of  organization  described  are  those  of  correcting 
over-specialization  and  over-standardization  by  simple  changes 
of  official  relation  and  departmental  routine.  Xo  elaborate  sys- 
tem is  introduced,  but,  on  the  contrary,  the  whole  operation  of 
the  department  is  simplified.  There  are  no  changes  made  affect- 
ing the  rank  and  file,  but  that  most  objectionable  practice  com- 
monly known  as  "government  by  chief  clerks"  is  entirely  elimi- 
nated. The  changes  in  official  status  are  generally  in  the  direc- 
tion of  a  broadened  authority  and  opportunity.  The  reasons 
for  the  often  expensive  differences  between  the  line  and  staff 
are  explained  in  one  of  the  chapters,  and  the  manner  in  which 
this  system  of  organization  makes  impossible  such  a  clash  of  au- 
thority or  professional  friction,  is  explained.  The  book  is  most 
interesting  and  is  complete  in  its  general  description.  There 
arise,  however,  in  the  reader's  mind  many  questions  in  regard 
to  details  which  are  not  clearly  explained,  such  as,  for  instance, 
the  arrangement  when  the  master  mechanic's  office  may  be  a 
considerable  distance  from  the  superintendent's  headquarters, 
the  handling  of  emergencies  in  one  department  by  a  man  whose 
training  and  experience  have  been  altogether  in  another  line,  the 
unequal  rates  of  pay  for  men  carrying  the  same  title,  etc. 


Piston,  Piston  Rod  and  Crosshead  Repairs 


Showing  What  Can  Be  Done  in  the  Smaller  Shops 
Without  Special  Tools  or   Facilities   for  the   Work. 

-:-'^:-')^i/---  BY  GEORGE  BLACK, 

Canadian   Pacific,   West   Toronto,    Canada. 


The  best  method  for  handling  this  work  will  vary  at  dif- 
ferent places,  depending  on  the  equipment  available,  and  what 
might  be  an  excellent  method  in  one  shop  would  not  be  at  all 
correct  at  another.  While  the  operations  will,  in  general,  be 
the  same  in  the  large  as  in  a  small  shop,  the  quantity  of  work 
done  in  the  former  will  justify  the  devoting  of  a  certain  num- 
ber of  machine  tools  entirely  to  this  class  of  work,  as  well  as 
the  purchase  of  tools  especially  fitted  for  this  work,  while  in 
tlie  small  shop  the  work  has  to  be  done  on  machines  that  are 
also  used  for  other  repairs.  In  the  small  shop,  therefore,  the 
most   that   can   be   done   is  to   arrange   the   available   machinery 
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Type     of     Crosshead     to     Which     the     Operations     Described     Are 

Applicable. 

on   a   compromise   basis   so  that  it   will   be   equally   well   suited 

.■for  the  various  more  important  operations.    In  the  following  dis- 

,  cussion    the    reader    should    understand    that    the    methods    are 

;'  those   whicli   are   believed   to  be  the   best   possible   for   a   small 

shop  without  special  tools  for  this  class  of  w'ork. 

The   first   operation   consists   of   removing  the    front   cylinder 
head  and  its  casing,  disconnecting  the  crosshead.  and  removing 
;  the   piston    head   and    its    rod    from   the   cylinder   to   the   floor. 
This    operation,    including   the    dropping   of   the    main    rod    re- 
quires 57  min.,  which  is  divided  as  follows : 

Remove  front  cylinder  casing  and  head .;■.-;.  i.-.^.i. .. .  20  min. 

Remove  wrist  pin  and  drop  main   rod 12  min. 

Disconnect   piston   rod   from  crosshead 15  min. 

Remove  crosshead,  piston,  packing  and  gland 10  min. 

Total    ..,.,.....,...,  57  min. 

'■■'■-  CROSSHEAD    REPAIRS. 

One  of  the  illustrations  shows  the  type  of  crosshead  that  is 
to  be  repaired.  It  is  refitted  at  a  bench  near  the  engine  in  the 
erecting  shop.  To  thoroughly  refit  it  means  the  renewing  of 
six  sectional  liners  and  four  side  liners.  To  do  this  it  is 
necessary  to  remove  twelve  %  in.  bolts  and  twenty-eight  cop- 
per rivets  along  the  side  liners.  This  operation  usually  re- 
quires about  60  minutes. 

An  examination  of  the  crosshead  and  cast  steel  shoes  is  next 
made.  The  former  is  inspected  for  defects  around  the  throat 
and  key  slot,  and  the  latter  for  wear  on  the  retaining  bars, 
due  to  the  sectional  liners  becoming  loose  and  floating  back 
and  forth.  It  is  quite  possible  that  the  retaining  bars  may 
already  have  been  calked  up  in  an  endeavor  to  hold  the  liners 
tight.  If  they  are  worn  or  otherwise  broken  so  that  they  are 
not  standard,  it  is  our  custom  to  reclaim  the  shoes  by  build- 


ing up  the  worn   or  broken   places  witli   the  oxy-acetylene   ap-  f 

paratus.     A  very   badly   worn   shoe  can   be   built   up   again  and  - 

made  equal   to  a  new  one  at   an   expenditure  of  seventy  cents  > 
for   oxygen,   carbide   and   soft   wire.     The   time   required   to   do 
this    would    be    about   50   minutes,   and    an   apprentice   boy    can 

easily  shape  out  the  liner  fits  in  90  minutes,  again  making  the  / 
shoe  standard   in  every  particular.               ''■':-^;i:y'-''':y:rj'J':''-'-\' 

Side   liners   are   carried   in   stock   already   machined,   and   the  ", 
fitting   and    laying    off    of    four    liners    ready  -for    drilling    and 

counter-sinking  will   require   15  minutes.     They  are  drilled  and  ; 
counter-sunk   in  21   minutes.     A   speed  of  350  r.   p.   m.   is   used 
on   the   hand   feed   for   drilling   15/32  in.   holes  and  a  speed   of 
300  r.  p.  m.  is  used  for  countersinking.     Detailed  times  of  the 
operation  are  as  follows:       ■:          ;  •  ~^                     V-f^'  ■!;:/>. -".'' 

Prepare   machine   and    set   work 3  min.  '  ■ 

Drill   28   15/32  in.   holes 8  min. 

Change  tool   and  speed  and  countersink  28  holes ,-..,«...  8  min.  '  = 

Remove  work  and  clear  machine ..,.'..;..   2  min.  ;.: 

The  liners  are  then  returned  to  the  fitter  and  applied  to  the  side  -• 

plate  and   crosshead.     They   are  held  by   ^   in.   copper   rivets.  - 

The  fitting,  riveting  and  finishing  of  the  job  complete  will   re-  /. 

quire  60  minutes  for  the  four  liners.  ,' 

The  sectional   liners  are  also  carried   in   stock,   machined   to  ' 

size  and   the   fitting   and   applying   of   six   of   them   requires   30  V' 

minutes.     After  they  are  in  place  the  side  plates  and  bolts  are  ' 

applied,   nuts   put   on   and   split  keys   inserted.     This   work   will  ' 

consume  60  minutes  more.                 .•'.'".; r     •   ;•       ;■ -•    /     .  -      .  ;,  "* 

The  complete  operation   of  repairing  this  t\-pe  of  crosshead 
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View  Showing  the  Clamp  for  Holding  Piston  Heads,  and  the  Lathe 

for   Finishing    Rods. 

as  described  will  thus  consume  a  total  of  386  minutes  as  fol- 
lows :  ,  .;. 

Removing  side  plates  and  side  liners. 60  min. 

Reclaiming   shoes 1 40  min. 

Fitting  and  drilling  four  side  liners 36  min. 

Applying   side   liners 60  min. 

Fitting  and  applying  six  sectional   liners .,,. ^....  30  min. 

Assembling   and   bolting   up v.v.»..-«it.*.«>i..i>v.yi  60  min. 

Total    . .  ••.«i9.«  »••-•  «.^.  *  •  •  • •*•  •.•^^'•^••*».'4.»i  386  mm. 

BORING    THE    OT-INDER. 

If   the   cylinder   needs    reboring.   a   three   year   erecting   shop 
apprentice  removes  the  back  cylinder  head,  cleans  the  counter- 
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TiKmufaotnriiii,'  f'inii);iiiy  ret\'rr».'<|  in  is  tlu'  I'irr:u-iitc  Macliinc 
<  oinp.'Uiy.  inakir>  i>\  ]>rr»si's  an<I  <lir>  :;t  r.riilmtnii.  X.  )..  which 
III  ■rtiially  i-m]il«'ys  aluan  •■lu-  hiiii<h"t.<l  itu-n.  I  Ik-  net  ri'Siilt  of 
till.-  aiiiilit'.'iti'ti  "t  till-  iiiw  nutliMil^  \\a-  a  lari,'c  iiuria>i'  in  tlic 
<nn|iut  with  ;i  dLiiikd  <iirroaM-  in  tlu-  unit  lal"ir  in-t  IImw 
ainl   wliy   ihi>  was  ai\"tn]>hshAtl  i>   inll_\    i\i>l.iiiu(l. 


Kitilil'iiv   .V/i'/i'/ct'iTi '»'    . /.vaV'i  I'li/.'i');.       I";  ■•(  1 1  •lliiv;-    ■■!    ilu     imitli    ;iiimi.il    nui't 
iiiK.       Illi»-li'-''<'l-       ii'iiltiil   in    cl'itli.    Jir    paiii--.   'I    in.    s    "   tn.      I'lilili-liril 
In     iVii-     Haihv.ty    Stwiikci  piM~'     .\~«i<rial!<iii,    .1.     I'.     Muniliy,    .'"itTHMnry, 
•  ■|'...\   ('.  <".>IIinVv..o.I.   nfii.'.. 

At  thr  iiintli  annual  oiin  itiiii  'ii  "i'  ilu  1\  ail  way  St'iriki'r)nr>'  \»'m- 
(.-iati-'n.  hthl  in  lUuV.ili'.  \.  N  .  .\la>  J(l  l..  22.  a  nninlur  ..t  im- 
portant sulijiiM>  wcrr  liri)n.!L;hi  up  i^y  ili^iu~^i«iii  and  action. 
.\ni>>ni:  tlusr  wtiT  rrcl.'iitniiiii  of  -crap  material  and  iinc  ili- 
-licction.  din-  -tand.irdiyation  ..t'  liotli  tinwan  and  i^rain  doors 
was  discusSfd.  a"  Will  as  tlu'  nnilorm  Liradinu  ;'nd  ins)ii-ction 
of  lumlur.  method-  of  .•iccomitinu:.  prt  parinu  packai:i--  for  -hip- 
invnt.  and  increa-inu  tin  dticK'ncv  of  tin  ii(partnniii  .i-  .1 
whidi'.  The  protirdinus  inclndr-  a  li>t  of  tin-  nunilur-  of  tji-' 
association,  ilic  c^  .mmitttis  for  lia-  eominL;  .\tar  and  a  co]i\  'ii 
thr   coii-iiiution   .md   l^y-law-. 

_ /.'••i'.  ■.■.•.//)/.;;.>■    :■/■■/.'.■.    .'i  .>;Vo'"  A'..'  ;;.,:■     C/l»'      f'lii    I'M.'.       niu-i::a.'.!.       I'.-und 

,.      ill   jrliilti.    -''><!   ['.im'.    SI   ill,   \ . '^   ill.      I'iili1i-lii  >l   li\    ihf    S\i-tiiii    K.iil\Mty 

aIiiI).     J.      \V.      f.<yb.i.,     SiiK  t.iiv.     .Vi(l     Old     <  .O-iix       I'.Mi;..     <  Iii.asn. 

rri.-i-  f:.m. 
l"or  man\  ytar-  ilic  \\  i -li  in  l\ai!wa>  <  lnl>  lia>  luld  .1  prouii- 
mtJt  i>la^i'  amoti^  tin.'  railwa\  clnhs,  and  an  ivatnination  ..1  ili;-; 
\olinm-  of  proi't  ediiips  for  thv  \r;ir  cndin'.j  Ja-I  Jnni'.  indicates 
that  tlu  imnilur-  projii.-i  to  -le  that  it  manuain-  it-  prc-iiit 
-tandinu;.  riure  weiv  nine  paper-  pre-emed  lor  ili-cn--ion.  as 
follow-.  Some  I'.xperimeni-  with  »  ar  Trnck-;  t  )Ny- \ce;_\  leiie 
Weliiinu:  I'si-  of  I  leiiatured  AKoiiol  in  K'adway  SiT\  ice :  Ter- 
ntinai  I'.rake  Tc-tinj:  :  ilead-eml  l-"lcctric  drain  l.it;htint;:  .'^le- ! 
Wheel-;  l.of.imolive  \'al\e  and  <"\liniler  l.iiliricatioii :  Iv.\i-i.ii 
i.f  the  Rule-  of  Interch.anye  and  \\  .iter  'rreatment  and  i'.oiUr 
TroiiMi-.  Idle  voiiipleie  \erh.-itim  iii-cn.--iotis  .accomp.my  the 
paper-,  and  li-t-  of  i]n>  ineinher-  attending  the  meetinii-.  .1-  well 
a-  the  new  mvmhers  for  the  \ear.  arc  i^ixeii.  Tlie  \olume  is 
well    itldexed. 


.lui.-ii'.iii  .!/.(. /;/ii,'-f'v  <."i~iH./i"i!^  p. ■'/■•.  r.y  I'.  II.  I". .Kill  and  I-'.  A.  Slatili-y. 
llln-tr.itt  .1..  ItoiHii!  in  fl<>fli.  .'/'.  pam -.  d  in.  \  ''  in.  Piilili-lml  I>y  ihc 
Mi<;iav\   Nil!   V.i"'k   <'.'..    J.'"    W. -i    .V'tli    -tr.<l.    .\.  n\    \..iI..      Piio    .■?.!. 00. 

The  jiiirpo-r  i.f  the  .'I'litlior.-  in  hrinuinii  ont  ihi-  \oInmi'  is  well 
dvscrilied  in  the  preface  as  follow-:  "The  yrindini;  tnachine 
tn  n-  \anon-  form-  .and  the  mnnc  rou-  uirindinu  provis-r-  h.is 
. I— limed  a  idace  of  -nch  import.ince  in  the  m.innlaclnre  oi  m.i- 
chiiury  .iiid  the  iini^liiiiti  of  nut.il  p.irl-  in  '.general,  that  it  has 
l.eiii  coii-idered  de-irahle  to  l.riiii:  tomilur  in  the  form  of  ;i 
reference  hook,  -nch  dai.i  on  the-e  niaciiim-s.  wheels  aiul  inetii- 
oils.  as  are  likely  lo  he  of  iniere-t  .md  -service  to  ).;rinder  pnr 
eh.a-er-  .and  operators,  and  t"  the  mm  re-pon-ihie  for  re-iihs 
m  the  i.;rmdini:  deiiartnu  nt."  The  li.>ok  i-  nio-t  eomplete  and 
thor-.iiuii.  It  ha-  nineteen  ch.apter-  .and  eoni.iin-  2St)  illn-tr.i 
tions  and  M>  taMe-.  The  la-t  chapter  i-  entitUd.  ■■|lel|>s  and 
SniififStions."  and  uive-  inform.ition  c.n  .all  feature-  oi  interest 
to  the  operator.  The  |>ropir  kind  of  wheels  to  he  used  on 
iliffereiit  cla-se-  of  work  i-  i:i\en  ami  t.ahle-  are  inchided.  '.^i^ini: 
ihc   host    shap<-    for    urindinu    all    cla--e-    oi    tool-. 

The  CrfiiiP^  <••/'  t'-v/  ill  7- ■■•:(•:  7V>ii.rc>M'"c,..-.   :;•/'■  •>  f'r,!i,tiin,iry    V/ir./v  .•/   Ilu- 

B\-Pri'dnil<.      Hy  S.   \V:   Pfti  r  and   II.   »..«>liii.      ItiiUi  tin   No.   (.0  i.f  the 

•      KtiKHircrin)?    F.\pri;iin«nl    >'tati..n    4. 1    tin     riu\<.-ity    .if    lllin>.i<.      C.i.ies 

nwy   br    ofitaliied    np""   npplii-.iti'>"    t-    \V      l\    M.    «i.i--.    ilii<it..r    ..f   tlu- 

EnKincninv'   l••^t■<•'■'"l<■'l'    St.-iti.m.    I 'niv.  r-ity   ■■{    llliin.i-.    1  ■i).;ii..i.    III. 

The  studies  tiive  the  detail-  "f  a  l.iri^e  mmihir  of  e.xpeniiKm- 
on  the  low  teniperattiro  distillation  of  co.al  not  e.xceeilin.;  ai.- 
liroximately    7.^0.  dcj;.    1".      rcrtain    fundament.d    priiui).K-    h.ive 


heen  develojied  which  nnderlio  the  coking  of  coals  of  ilit  lilinoi,-' 
tyjic.  .\  strikiii!^  illu-tr.ition  is  fiiveii  of  \\\v  fact  that  even  a  smal' 
amount  of  o.xid.-aion  of  the  coal  diniinislus  .r  destroys  its  coking 
power.  Suiierhe.ated  -team  was  used  to  remove  all  traces  of  au 
oxidizinii  ;itmo-i>here.  I'reslily  inined  co.al  was  found  to  he  es- 
sential in  I  he  e.Nperinients.  The  hy-product-  consist  of  iliu- 
minants  of  hiyli  cmdle  jiower.  of  tarry  material  whicli  cnsists 
in  the  main  of  oils,  .and  .a  coke  wliich  ha-  a  coniiiosition  -oinc- 
what  similar  to  that  of  the  so-called  siiiokele-s  ci^als.  The  nitni- 
i^eii  recmery  is  sm.all.  not  exceedin;..;  .^  ]ier  cent,  of  that  nlate'-' 
rial  present  in  the  coal.  The  result-  seem  !■■  justify  the  conclu- 
sion th.it  .1  fuel  can  he  iiroduced  suitahle  for  u-e  in  domestic  ap- 
pli.ance-.  .1-  well  a-  under  indu-trial  condiii..ns.  and  that  the 
iheoretical  jirinciple-  de\  eloped  point  to  the  p..--ihility  of  •lakiny 
■a  yood  t\pi-  of  i.-..ke  from   Illinois  co.al-.  .      . 


;.\     «"!i.iii(-    l»i     I.aii.i    llin..       I;  .-.iiiil    in       .•■!•!.    110 
ill.      I'ltlili-Iiiil   Iiy   the   Kn^;ir;^^-.■•nK   \t.nga/M-t;  Cm- 


Ml  firm  I  >ij^,nniii:r''  II, 
pam-.  -I  '  ;  in.  \  7 
p.i'iy.     I  4ii    \:i--.iii    -it<it.    Niw    N'l.ik.       I'rico    S.'.iii'. 

\lioui  four  \e.ir-  .lyo.  ihi'  I'lr-t  in-t.illation  .f  Major  lliri  -  unit 
s\steni  of  ■ 'r'.^ani/ati' 'U  w.i-  m.ide  oil  the  Ni'''r.i-ka  di'.;-i  'ii  of 
till'  I'liion  l'aci:'.c.  I  )urini;  tlu-  following  three  \ear-  ;i  wa- 
coiitimi.iilv  extended  until  it  co\  i-red  tw  inty->e\  en  opira'i:  •-:  di- 
\ision-  .and  -i\  uretur.il  operaliiv..;  jurisdiction-.  While  it  •.\ould 
he  impo--iIile  to  make  .iny  chant^e-  ml  ;i  r.".ilr' ad.  es[»ccialiy  one 
so  fuiid.iment.il  ;i-  the  chan.s.;e  in  ilu-  -\ -tein  ..f  ory.ani/ation. 
without  cau-iny  some  coiifu-ion,  it  is  con-id<.r<.d  \  ery  surpri-iuu: 
hy  tho-t-  who  h,i\e  Keen  in  .a  position  to  kn^w  a'!  the  f.ac.t-.  iii-w 
little  coiifu-ion  h.as  re-ulted  in  this  case.  1  iii-  feature. ,  .ali.n'.e 
has  ilone  much  to  proxf  the  -oundiuss  of  the  iirincipUs  in\ol\»d. 
1  h.it  it  h.is  promoted  elliciency  in  iir.actica'ly  e\ery  direeiiou  i' 
.ackiiowK  d'^id.  It  li.i-  hei'ii  more  -ncces-fu!  ..n  M>me  divisions 
than  on  otlur-.  .ami  where  the  apidicatiou  of  the  princijiks  ha- 
heeii  the  mo-t  coii-i-teiit  .and  earnest,  the  corri^pondiui;  lnjieii's 
haxe  heen  the  vre,ite-t.  tml  in  no  c.i-i'  h.a-  ilure  heiii  .any  <vi- 
deiici'  of  ;in\  jo--  .,f  rllicieiicv  under  the  new  systein.  A  -erie> 
of  article-  h\  .Major  I  line  in  the  /:;/,^/»i\';f»/,;'  Ma!^a:inr.  de- 
-iri|iti\i'  of  ihi-   lu-w    -y-tem.   which   r.iii    from  January  t'    July. 

!'*!_'.    have    iieeii    puMi-lied    ill    I k    form    and    form    .a    v.inpre- 

hen-i\e  detinitioii  of  ihe  .author's  i>hilos,  ipjiy  ,,f  tnan.at^t  iiuti' 
ami  .111  explanation  in  -ome  detail  of  tJU'  m.aniur  of  inittinir  it 
in  effect.  M.ijor  Mine  -tate-  in  one  jilace  that.  ■■Ori:.ani/ation  is 
.1  nece--ity  and  not  .in  .acci<lent.  (  Iriiani/ati' 'U  exist-  in  ri-)ion-i 
to  some  need  ..t  till  Social  ordir.  Tlu'  tyi»e-  of  or.siani/.itioii 
adojited.  liowe\er.  i-  often  acoifiental  .and  frei|UeiitIy  uiisei;  iititJc. 
riuTi-  .are  -o  many  more  men  who  kiiow  liou  than  there  .ari 
who  know  why,  that  dejiartures  froin  sound  iirinciple  should  he 
exjiecteil  r.ather  th.an  otlurwi-i."  The  fundamental  jirinciiile> 
of  the  -y-tem  of  .  .rvaiiiz.ition  di-crihed  .are  th.i-o  of  correctiuu 
over-siieci.ali/.atioii  ;ind  ow  r-st.andardi/atiou  h_\  -iniple  .dianpes 
of  oftii-i.al  relation  .and  (lep.irtimnlal  routine.  No  el.ihoraie  -ys- 
tem  i-  introdiuid.  Kiit.  on  the  coiitrarv.  the  \\lio\-  operation  of 
the  iKp.irtmem  i-  >impliiied.  There  .are  no  elian:..;e.-  m.adi'  .atlecl- 
iii'.^  the  r.ank  .and  ide.  hiu  th.at  most  ohjectionalde  practice  rotn- 
monl>  known  .i-  "liov  ernmeiit  he  chief  chrk-"  is  entirely  elimi- 
nateil  Idle  chair..;e-  in  otiici;d  st.atii-  .art'  ^eiu  rally  in  tile  direc- 
tion of  a  hr.  MiKiied  .autliority  and  opportuniiv.  The  rea-oii- 
for  llu'  often  eN)>ensi\e  difference-  iKtwaen  tiie  line  and  -t.an 
are  expl.ained  in  one  .,f  the  cha|iter-.  .iiiil  thi;  Tiianner  in  whicIi 
this  -\-tem  of  ..ry.ani/.ition  m.akis  imiios-ihli-  -uiii  a  clash  of  au- 
thority or  professioii.al  friction,  is  expl.ained.  The  hook  i-  most 
interestim;  ami  is  complete  in  iis  yeiural  'U -v-rijitioii.  There 
.ari-e.  howt\»r.  in  tlu-  riadir's  mind  m.iny  'uu-liou-  in  rev:ard 
to  dit.aiN  which  are  not  clearlx-  ex|il.iined.  -nch  as.  fe»r  instance, 
the  arr.an.uement  wlun  the  ina-ter  nuch.inic's  office  m.ny  he  .i 
considerahle  di-t.auia-  front  the  superinteiidein's  head<|uarier-. 
the  h.imllinL;  of  inuryeiicies  in  mie  dejiartnient  hy  a  man  who-e 
tniinini:  and  experience  have  heen  altotietlur  in  another  line,  the 
Line<|ual  r.ates  of  pay  for  men  carryin.u  the  ^atne  title,  et:. 


Piston,  Piston  Rod  and  Crosshead  Repairs 


Showing   What  Can  Be  Done  in  the  Smaller  Shops 
W  ithout  Special  Tools   or    Facilities    for    the    \\'ork. 


in  (ih()H(;h  hi.ack, 

Canadian    Pacific,    West    'IDronto,    (Canada. 


Til'-  K -■>  tmilii.'i  I'l  T  iKiiidlinu  ilii^  wmk  will  vary  at  dif- 
nnnt  i»!aoo>,  dfiiiti'linu;  on  tlir  ctiniiniKnt  availaltli-.  and  what 
■,niul:i  i'f  an  iNorlKiii  iiK-tliod  in  ■  .in-  shop  would  not  he  at  all 
■■•rn.%1  at  atiollK-r.  W  liiK'  tin-  oin-ration*  will,  in  nt-neral,  be 
ilu-  >anic  in  tin-  lari^i.-  a>  in  a  >niall  shoi).  the  riuantity  of  work 
.i->ne  in  the  former  will  justify  the  devotinu  of  a  certain  num- 
iicr  "f  inaehine  tool-  enlirel.e  to  this  elas>  of  work,  a-;  well  as 
rile  ]>ur>ha>e  of  tools  especially  fitted  ior  tlii>  work.  wliiK-  in 
the  -mall  ^ho])  the  work  has  to  he  done  on  machine-  that  are 
.il-o  ii>c-d  for  otlu-r  repair-.  In  the  small  shop,  tlun  fore,  the 
iiiovi    'iiat    can    i(e    '\•^^^^■    i-    to    arraii'-;i-    tlu'    .nail.iMi'    m.ichiiu-rv 


r^; 


tn  IF    •*.:. 


Type 


0§ii::.MM.J^M.:m  ^^-,:.^       \ 


& ■:::..-..:^....-:iK......p:.,...^::::.....q      _ki.ii2ili:^       I, 

f       '  ^^^      -      [I     "      T 1    £3  y L 

^i:_...7:-->]|^--7:—4iP— -7-1-4^ ^k-^--<iii:-  ,; 

of     Crosshead     to     Which     the     Operations     Described     Are 
Applicable. 


ing  up  the  Avorn  or  hrokiti  placi>  witli  the  «»\\ -acviylvnc  ap- 
paratus. A  very  lia<M_\  worn  -hoc-  can  h<-  huilt  up  u^ain  and 
made  tcjual  to  a  new  onr  at  an  expvntlilure  -it  sevetuy  cents 
for  oxygen,  carhiile  and  -oft  wire.  The  time  rt-quiriil  to  <1.> 
this  would  he  .ahout  .">(*  mimites.  and  an  apprentice  hoy  van 
easily  shape  out  tlu-  liin  r  in-  in  "*()  mintites,  a.i>ain  mukini;  the 
shiH-    -iandar<l    in    ivery    jKirticular. 

Si<le  liiK-rs  ari-  carried  in  >tock  already  macjiined.  an<l  tiie 
ritljn.i;  and  lavinii  off  of  f,  ,ur  liners  ready  tV*r  •  drilling  and 
conmrr--inkin!i  will  rnpnrv  1.-  minutes.  They  are  <lri!hd  and 
cotniter-unk  in  1\  minute-.  \  speed  of  350  r.  p.  m.  i-  usvd 
"■n  the  hand  fe<<l  for  drillin;.;  1.^-32  in.  holes  and  a  speed  of 
3(M)  r.  |i.  m.  is  used  for  couincr-inkinu.  iJitailed  times  of  the 
operation    .'ire    a-    follow-;  •  ./     .--       .-.      -.'.,■  s  . '.  . 

I'ti'l^i't'    niai:liirio    ami' M  t    v\":k .^  i .?  thin. 

I»rilf   c'.S    \SIi2   in.   li..K--. .i.  . , ...    8  riiiir. 

t'li.iiiK*'  ttwil   and  si.e<-d  ailil   eMunui-ink   is   h.ijt-.. .,..;.......... .',,  *;  rni«. 

KiMU'nC   \vi.M  k  aixl  clear  niaclmu , . , ....  .,..'..  ..   Z  fnin. 

'rile  liners  are  then  returned  to  the  filter  and  applivd  to  the  litdc 
plate  and  crosshcad.rhey  are  hel<l  hy  '^  in.  copper  rivets; 
The  littinj^.  rivet insi  ami  tVnishiiifi  of  the  joU  complete  will  re- 
quire ^/(>  uiinutes  for  the   fvHr  liners. 

The    secti<.mal    liner-    are    also   carried    in    st'..-k.    machimd    \'\ 
si/e   and    the    (itthr^    and    appl\insi  of    six    of   them    re'pnre-   3<) 
jiiiinites.     .\ftir  they  are  in   place  the  si<lv  plate-  and   hohs  are' 
applit  d.  nuts   put    on    .iiid    -plit    keys    in-erted.      Thi-    work    will 
Ci'D-ume  <iO  minute-  more.  - 

The    eo:np!el«-    ''I"^''"!'''""    "'    rip^iiring    thi-    t."*  pe    oj    crossliea-l 


"U '  a    i-..nipronii>e    hasi-    -o    that    it    will   le    eijuallx    wt'll    suited 
f-T  tlk-  ■, arioii>  uion-  im]iortaiit  oinration-.     In  the  followiuij;  dis 
e;]<sion    the    rea<ler    -hoiild     iinder-tand    that    the    methods    arc 
th«.>>e     which     are    helie\ed    to    he    the    he-t     possihle     for    a    small 
"hop   withotu    -pecial   tools   for  thi-  cla--  >.<\   work. 

Tne  tir-l  ojieration  cotisi-t-  of  renio\in.u  the  front  cylinder 
head  .iiid  It-  ca-iif-:.  di-connectiim  the  cio^-liea<l.  and  reiuovim; 
the  piston  head  and  it-  rod  from  the  cylinder  to  iho  tloor. 
I'hi.-  optTatioii.  includin;.;  the  dropping:  of  the  main  rod  re- 
((uire-   .^7  mil).,   which   i-  di\i<kd   .'i-    fojh.ws: 


Ktiivivc  front  cylin>i<T  ca-inc  •ind  Ik.hI.  .......... . 

Kiitiovc   wrist   pin   and   flrnjf  main    id'I 

IM-i'inncct   iiiston    rod    frmn  cid— lic-id.  ...........  . 

K.-iiMvo  cro»»l)ea'i.  [li^tijn,  jijuking  and  sl.anii 

.      IV.ial    ...... .  . . .,  .Vv. '. ....  -  ■  - .  •  • .  ..-  ■  ■  •  •  •  •   - . 


, . . ;  20  inin. 

.  .  .  ,  \2  nlin. 

,  .  .  .  15  min. 

, . , .  10  .inin. 

.  .  .;,'.57  mfn. 


« »ne  of  the  illu-tratiou-  shows  the  t\jie  of  crosshead  that  is 
to  he  repaired.  It  is  refitted  at  a  hench  near  the  eiiiiine  in  the 
erecting  shop.  To  ihorou.uhly  relit  it  means  the  renewing  of 
six  sectional  liner-  ami  four  side  liiurs.  To  «lo  this  it  is 
riece->;ir>  to  remove  twelve  vs  '"•  Iioli-  and  twenty-eiiiht  cop- 
.per  rivet-  aloii.u  the  side  liners.  This  operation  u-ually  re 
'piire-   .dioui   (i)  ntimite-. 

An  examination  of  the  crosshe:i<l  and  ca.st' steel  -hoes  is  next 
made.  Tile  former  is  iii-])eeted  for  defects  aroun«l  the  throat 
and  key  skn,  and  the  latter  for  wear  on  the  retaining  hars, 
due  to  the  sc-clioual  liners  hecomiiifr  loi.'se  and  floating  hack 
an<i  forth  It  i-  <piite  possihle  that  the  retainin.g  hars  may 
alrea<i\  iiave  heen  calked  up  in  an  endeavor  to  hold  the  liners 
ti«in  If  they  are  worn  or  otherwise  hrokeii  -o  that  they  are 
Hot    -'a;:ii;ird.   it    i-    our   cu-tom   to   reclaim   the   -hoes   hy   huild- 


View  Showing  the  Clamp  for   Holding   Piston   Heads,  and  the  Lathe 

for    Finishing    Rods. 

as   descrihed    will    thu-    c.  n-ume    a    total   ,,f   3."S«i   niinuii>  as   fol- 
lows; 


Kv*ii"vitii;   -ido    |<Urtv-  an>l   ~i<lt     lii:»  i -..  .  .  .  . 

KedaiiiiiiiK    slioc-    .......:. < . .  , 

I'iuitin    and    drilling    fom-    ~iilf    lim  r--.  .  .  .  .  . 

.\|iplyini;    side    liner-.  .. 

I'itlini;   and   apiilyini;    >iN    ^ti-lii'ral    liiur-., 
.•\s-tniWinK    and    Imllinj;    uj 

T.nal     , 


. '.  60  inin. 
. .    1  *»  inin, 

.^<i  min. 
. ,     (tO  nVin. 

M  min. 
.  .      ««0  min. 


.tWi  mm. 


|-.oKl\(.     TlIK    C^LlNKKk. 

If    the    cylinder    luids    rihorin^.    a    thrie    \ear    erecting    shop 
aiipreiitice   remo\e-   the  hack   cvliiuler  lua<l.  clean-   the  coiint'-r- 
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bore  and  siets  up  the  boring  bar.  The  boring  bar  used  at  these 
shops  is  the  Underwood,  manufactured  by  H.  B.  Underwood 
&  Co.,  Philadelphia,  The  machinist  checks  the  setting  of  the 
bar  and  the  apprentice  then  proceeds  to  take  the  necessary 
cuts,  being  careful  to  leave  a  witness  mark.  .\n  air  motor 
drives  the  boring  bar  at  a  speed  of  4  r.  p.  m.,  and  the  rough- 
ing cut  will  carry  a  feed  of  3/32  in.  per  revolution.  While, 
of  course,  the  time  will  vary  with  the  condition  of  the  cylin- 
der and  the  number  of  cuts  necessary,  the  average  time  for 
this  work  will  be  from   10  to  12  hours. 

'::  •~r'^""t"'  ■■  >;.W    »;  "  I'lSTON    ROD.        '       •      .^  '  ..  ;^  '  •    :_',    ? 

The  first  operation  of  separating  the  piston  rod  and  head 
consists  of  removing  the  pin  through  the  nut.  If  this  can  be 
taken  out  by  hand  the  operation  requires  from  5  to  15  minutes. 
However,  not  infrequently  it  is  necessary  to  drill  out  this  pin, 
and  in  that  case  the  piston  head  and  its  rod  are  taken  to  a  drill 
press  and  a  long  forged  drill  is  used  in  order  to  clear  the 
head.  It  will  require  on  an  average  of  about  40  min.  to  take 
out  the  pin  by  this  method.  This  includes  the  transfer  of  the 
parts  and  the  cleaning  of  the  machine.  The  head  and  rod  are 
then  returned  to  a  special  vise  which  clamps  the  head  and 
permits  the  remf)val  of  the  nut  by  means  of  a  long  wrench. 
This  operation   will   require   about   32  minutes.     The   head   and 


! '!  I    ,. n  •!  ■■"•     •  -•■■  ■ 

'■<-   piston  Head  to  Which  the  Times  Given  for  Repairs  Apply. 

rod  are  then  taken  to  the  regular  wheel  press  and  separated. 
This  operation  requires  20  minutes,  which  includes  preparing 
the  press  and  removing  the  rod  and  head  after  being  separated. 

Before  removal  from  the  head,  if  the  rod  is  not  too  badly 
worn,  the  crosshead  fit  is  painted  with  a  mixture  of  white  lead 
and  lard  oil,  and  given  a  sledge  hammer  test  for  flaws  around 
the  keyhole.  If  defects  appear,  the  rod  is  scrapped  or  made  into 
a  shorter  rod  for  a  smaller  engine.  If  there  are  no  defects  it 
will  be  trued  up  and  used  again.  It  is  the  practice  at  this  .shop 
to  keep  three  or  four  piston  rods  and  heads  on  hand  in  a  semi- 
finished condition,  which  in  the  case  of  the  rods  would  include 
complete  machining  except  the  two  fits. 

With  a  new  rod,  the  first  operation  will   be  centering  both 

ends    and    cutting    to    length.      This    work    is    done    on    a    lathe 

manufactured    by    Dean,    Smith    &    Grace,    of    England,    which 

swings  30  in.   over  the  bed  and  is  very   powerful.     The   total 

time   for  centering  and   cutting  off   the   new   rod  is  59  minutes. 

The  detailed  operations  are  shown  in  the  following  table: 

Prepare  the  machine,  mark  centers  and  chuck  the  rod IS  min. 

Drill    center    S   min. 

Face   the    end ■♦  mi"- 

Countersink    center    • 4  niin. 

Re=et   rod   and  mark   for  length 6  min. 

Drill    center    8  min. 

Change  tool   and   face  end  to  length 8  min. 

Counter? ink  center •  • • 4  min. 

Remove    rod   and   clear    machine.  ..,...<. ....'..v.. .<, S   min. 


The  time  required  for  turning  the  rod,  including  making  the 
fit  at  the  crosshead  end  will  be  184  minutes,  of  which  rough 
and  finish  turning  of  the  body  requires  i21  minutes  and  the 
finishing  and  filing  of  the  crosshead  fit  consumes  63  minutes. 
Making  the  piston  head  fit  is  a  similar  operation  and  will  re- 
quire the  same  time  of  63  minutes.  Threading  the  rod  anl 
fitting  the  nut  will  take  30  minutes  more.  After  the  crosshead 
fit  is  completed  and  before  the  rod  is  finally  taken  out  of  the 
crosshead,  the  key  slot  is  scribed.  It  is  then  transferred  to  .i 
drill  where  a  jig,  shown  in  one  of  the  illustrations,  is  used  to 
give  the  correct  angle  to  the  slot.     Four  -v^  in.  holes  are  drilled 
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"     ■•         Piston   Rod  to  Which  the  Operations  Specified   Apply.      ..'..;,., 

through  the  rod.  This  requires  52  minutes,  including  the 
preparation  of  the  machine,  setting  of  the  chuck,  installation 
and  removing  of  the  jig,  etc.  From  the  drill  the  rod  passes  to 
the  milling  machine  where  it  is  clamped  in  V  blocks  and  an  end 
mill  breaks  in  the  four  Y^  in.  holes.  A  spiral  mill  then  finishes 
the  slots  to  width.  This  operation  requires  91  minutes,  the 
detailed   operation   being  as   follows : 

Prepare   machine   and   set   V   blocks 15  min. 

Set  mill  and  rough  out  slot 32  min. 

Change   tool   and  finish   mill   slot 34  min. 

Remove   rod  and  clear  machine. .  .i  <i>-.vij'... 10  min. 

If  a  new  key  is  required  a  tin  template  is  made  from  whicii 
the  blacksmith  forges  a  key  and  punches  a  cotter  pin  hole. 
Forging  the  key  will  take  60  minutes,  and  filing  and  fitting  it  in 
the  rod  and  crosshead  will  require  60  minutes  more. 

The  total  time  for  finishing  the  rod  complete  is  479  minutes, 
divided  as  follows : 

Centering  and  cutting  to  length 59  min. 

Rough   turning  fits   and  finish   turning  rod 121   min. 

Finish  and  fit  crosshead  end 63  min. 

Finish   and   fit   piston    end 63   min. 

Threading   and    fitting   nut 30  min. 

Drilling  and   milling   keyway 143  min. 

Total     479  min. 
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Jig  for  Drilling  Key  Slot  In  Piston  Rods. 

For  facilitating  the  operation  of  separating  the  crosshead  and 
the  piston  rod  during  the  time  the  fits  are  being  made  a  dummy 
wrist  pin  and  taper  drift  are  used.  This  arrangement  is  shown 
in  one  of  the  illustrations. 

PISTON     HEAD. 

At  this  shop  the  turning  of  the  piston  head  is  performed  in 
two  operations,  viz.,  rough  and  finish  turning.  The  head  to 
which   these   times   apply   is   shown   in   one   of   the   illustrations. 
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v..  ■■  * 


Feed. 


€nt. 


Time. 


Ti  ^  rough  turning  requires  156  minutes,  detailed  as  is  shown  in 
th.j  following  table:- .■_.  •  ■  -^  ,:  .  .\:.  • .     ■;"^-i 

Operation  R.  P.  M. 

T:   i)are  machine,  chuck  and  true  up 

nibton     

S('   tool  and  cut 

p.ice    piston     10 

CI  nige  tool  and  speed 

K.i.igh    bore    ( 3    cuts) 33 

CI  aiige    tool    and    speed 

Tun  outside  diam.    (2  cuts) 10 

(  l.inge   tool   and   set   cut 

K.  tigli    grooves     (2) 10 

Cl:aiige   tool   and   speed 


IS  min. 

2  min. 

a  in. 

3/16  in 

IS  min. 
2  min. 

1/16  in. 

Jiin. 

IS  min. 
2  min. 

%in. 

3/16  in 

18  min. 
2   min. 

H.t 

H  in.  X  1 

in. 

30  min. 

2  min. 

;,  ■  ':'.:':/:,  ■:■: 

.   1 
■     1 

Tv        "  : .   . 

t 

1     N            '        "'■" 

1 

\---  :^- 

I  /     r 

'/ 

■  ~  -*'  ■"  - 

-I'                 ; 

.1    ■ 

''■^■::'f^/:^ 

?■-'•-• 

,;.■■. 

■     .:■    .-J'    ■  . 

.,■  >, 

•• 

../.--f.:v- 

;■    -      *  » 

,.■•' 

I '' 

Guide  for    Entering   Piston    Packing    In  the   Cylinder. 


Recess    for   nut    

Remove  tool,  reset  and  true  up  head 

Change  speed,   set  tool   and   cut 

Turn    outside     diameter 

Change   tool   and    face    piston 

Remove    tool    and    piston,    clear    ma^ 
chine    


10 

10 


H. 


li  in. 
'A  in. 


'A  in. 


3/16  in. 
'A  in. 


8  min. 
12  min. 

3   min. 

5  rain. 
15  min. 

10  min. 


IS    s 


The  finished  turning  of  the  head  consumes  98.5  minutes,  as 
ihown   in   the  following  table : 


Operation.  R.  P.  M 

Prepare    machine,    chuck    and    true 

up  head   

Set  tool   and   cut 

Finish   turn    outside   diameter 

Change  tool,    radius   edge 

Change  tool,  finish  turning  grooves 

to  gage   (2)    

Change  tool   and   speed 

Finish  turning  recess  for  nut 

Reset  and  true  up  head 

Change    tool    and    speed.       Set    top 

rest  taper 


Feed. 


Cut. 


Time. 


v.*;" 

-,■■   •  •  Vi >•'"•  ^'   . 

'    A  »;>■"•  •  •■  •       ■ 

-7iS 
2 

min. 

min. 

10 

1/16  in. 

1/16  in. 

5 

mm. 

10 

H. 

H. 

2.5 

mm. 

10 

1/64  in. 

■■■-n:-:y-- 

10 

2 

min. 
min. 

25 

H. 

1/16  in. 

5 

mm. 

,'.- 

12 

min. 

I', 
c 

R 

Ch 

R 

C 

F 

C 

V. 


Wedge  for  Separating  the  Piston  Rod  and  Crosshead 

^in, 


e   rod   fit   taper 33 

nge  tool   and   speed 

im  rod  fit  (standard)  * 22 

nge  tool   and  speed 

iius  edge   rod  fit 33 

nge  tool  and  speed 

ish  turn  outsiae  diameter 10 

nge  tool  and  radius  edge 10 

nove   and  clear  machine 


H. 


H. 


H. 


1/16  in. 

n. 


U'in.' 

i/i6'in. 
1/16  in. 


8 

mm. 

2 

mm. 

10 

mm. 

2 

mm. 

1 

mm. 

2 

mm. 

3 

mm. 

2 

mm. 

10 

mm. 

Total 


98.S  min. 


A  flat  reamer  is  used  with  hard  wood  blocks  to  steady  it.       ;•         ,• 
H  indicates  feed  by  hand. 

t  will  be  noted  that  there  are  six  staybolts  through  this  head. 

I'  is  removed  from  the  lathe  and  taken  to  the  drill  press.     The 


drilling  and  tapping  of  the  holes  requires  84  minutes.  The  drill 
used  is  not  of  the  radial  type  and  it  is  necessary  to  reset  the 
work  for  each  hole.  This  is  an  example  of  the  handicap  a  small 
shop  is  compelled  to  undergo,  which  accounts  for  the  seemingly 
excessive  time  required  for  some  of  this  work.  The  staybolts 
are  threaded  in  a  double  head  .\cme  machine  and  are  applied 
to  the  piston  head,  cut  off  and  riveted  over  on  either  side. 
This  operation   requires  47  minutes.         "•,■>''"  ' 

The  head  is  now  pressed  on  the  rod  and  then  damped  in  the 
special  vise  shown  in  one  of  the  illustrations  to  have  the  nut 
applied  and  drawn  up.  The  time  required  for  performing  this 
operation  is  47  minutes.  It  is  then  taken  to  the  drill  press  and 
a  pin  hole  drilled  through  the  nut  and  rod,  and  a  one-half  inch 
pin  applied.     This  takes  40  minutes. 

The  total  time  for  finishing  a  new  piston  head  complete  and 
applying  it  to  the  rod  is  thus  seen  to  be  482.5  minutes,  divided 
as  follows : 


Rough    turning    piston    head ^ 

Finish    turning    piston    head 

Drilling  and   tapping  holes   for   staybolts.... 
Applying    staybolts    ..,.;*,«......> 


I 


»>•»-•  *  •.  »* 


156  min. 

98.5  min. 

84  min. 

47  min. 


:: 
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Jig   for   Lifting    Pistons   and    Rods,   Also    Used   for  Cylinder    Heads. 


Pressing  on   head  and  applying  nut. 
Drilling  hole  and   applying   pin  .  . .  .. 


57 
40 


mm. 
min. 


Total 


9-**-«-^  »'•.«•« 


>«*«■% •  •* Vnk*** •'**-•.•  482 .5   min. 


PISTON     PACKING    KINGS. 


The  packing  rings  are  all  machined  to  gage  and  are  cut  from 
the  customary  form  of  cylindrical  casting  provided  with  lugs  on 
one  end  for  clamping  to  the  faceplate  of  the  boring  mill.  A 
60  in.  boring  mill  is  used  on  this  work  and  the  time  for  boring, 
turning  and  parting  the  rings  is  22  minutes -each.  The  detailed 
operations  are  shown  in  the  following  table : 


.**.■**«%• 


1  5  min. 

2  min. 

2  min. 

3  min. 
30  min. 

2  rain. 

9  min. 

4  min. 
150  min. 

5  min. 


Prepare   machine,   set   and   clami)   casting.  . 

Set  tool   and  cut 

Face    top   of   casting 

Change  and  set  tools  and  cut 

Uore  inside  and  turn  outside  of  casting.  . 

Change  tool   and  set  cut 

Finish   turning  outside  of  casting 

Change  and  set  tools  and  cut 

Part  off  ten   ^-in.   rings  to  gage 

Remove  base  of  casting  and  clear  machine 

The  rings  are  first  cut  in  two  and  then  applied  to  the  cylinder 
and  the  amount  of  lap  is  marked.  This  extra  end  is  then  cut 
of?  and  the  ends  squared  up  with  a  file.  The  time  for  fitting  two 
rings  in  this  manner  will  be  50  minutes,  which  includes  applying 
them  to  the  piston  head. 

For  putting  the  piston  and  rod  in  the  cylinder  after  the  rings 
are  in  place,  a  form  of  finger  has  been  designed  for  guiding;  the 
packing  as  the  piston  enters,  and  is  shown  in  one  of  the  illus- 
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"trations.     Four  oi  these  are  used  and  eliminate  the  trouble  of 
the  rings  striking  the  shoulder. 

In  this  connection  an  attachment  for  lifting  the  head  into 
place  has  been  designed.  This  is  also  shown  in  one  of  the  illus- 
trations. It  simply  hooks  in  one  of  the  packing  ring  slots  at 
the  bottom  and  slips  over  the  nut  and  thus  does  not  require  any 
direct  fastening  to  keep  it  in  place.  This  device  is  also  used  in 
applying  the  front  cylinder  heads,  a  one  inch  hole  being  drilled 
in  the  lifter  through  which  the  casing  stud  enters  and  the  head 

is   held   by   a  nut. 

The  whole  operation  of  applying  the  piston  to  the  cylinder, 
connecting  up  the  crosshead,  applying  the  piston  and  rod  pack- 
ing, putting  up  the  head  and  casing  and  marking  the  striking 

points   requires   121    minutes   divided  as  follows: 

Oil  and  apply  the  j.i^ton  to  cylinder IS  niin. 

Apply   K'anil  and   packii:K  ami  couple  up  to  crosshead 38  min. 

Put    up   cylinder    head    ar.d    casing 6(1  min. 

Mark    striking    puiiit-> 8  min. 

Total    121  min. 


DIAGRAM  FOR  PISTON  SPEEDS 


r  By  L.  R.  POMEROY.* 

The  piston  speed  of  a  locomotive  is  a  function  of  the  rate  of 
travel  over  the  track,  the  diameter  of  the  drivers  and  the  leiiijth 
of  the  stroke,  and  when  the  travel  is  expressed  in  miles  per  hour 
and  the  other  two  factors  in  inches,  the  piston  speed,  in  feet 
per  minute,  can  be  expressed  by  the  following  formula  in  which 
P    equals  piston  speed;  M,  miles  per  hour;  S,  stroke  and  D, 

diameter  of  drivers. 


P- 


56MS 


D 


A\'hile  this  is  a  simple  formula  for  calculation,  most  designers 
and  computers  prefer  to  use  the  graphical  form  and  the  diagram 
shown  herewith  is  arranged  to  give  piston  speeds  accurately  tor 
train  speeds  between  15  and  85  miles  per  hour  and  for  various 
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Diagram  for  Obtaining  Piston  Speeds  for  Any  Given  Rate  of  Travel  When  the  Stroke  and  Diameter  of  Drivers  Are  Kncwn. 


-H 


;,  The  complete  time  for  repairing  the  piston  head  and  cross- 
head,  including  removal  and  application  to  the  locomotive  is  thus 
seen  to  take  1,490  minutes,  divided  as  follows: 

Repairing    crosshead    386  min. 

Making  new  piston   rod  complete 479  min. 

Making  new   piston   head,   complete 482  min. 

Making  and  applying  two   packing  rings 22  min. 

Applying   to   locomotive 121  min. 


T»)*l 


.  f:*.  *  •  .•  <  *-i*i*  <  i  jt" •'^ ,•  •  • 


. .  1,490  min. 


Motor  O.MXiBr.-;E5  for  London. — In  order  to  meet  the  enor- 
mous increase  of  traffic  in  London,  the  Metropolitan  Electric 
Tramways  Company  has  ordered  300  motor  omnibuses  which 
have  double  decks. 


strokes  from  22  in.  to  36  in.  and  driving  wheel  diameters  fr"  i 
50  in.  to  84  in.  In  using  the  diagram,  it  is  entered  from  ti  e 
left  hand  side  on  the  scale  of  train  speeds  and  the  horizoni  il 
line  is  followed  until  the  stroke  desired  is  reached.  A  vertic  il 
line  is  then  followed  to  the  intersection  of  the  proper  diamet  r 
of  drivers  and  then  horizontally  to  the  scale  en  the  right  hai  i 
side  where  the  resulting  piston  speed  can  be  found.  Two  e  - 
amples,  one  at  80  miles  per  hour,  24  in.  stroke  and  84  in.  drivei  -, 
and  the  other  at  35  miles  per  hour,  26  in.  stroke  and  72  i 
drivers  are  shown  by  the  dotted  lines. 

It  is  also  possible  to  use  the  diagram  for  obtaining  any  of  tl  e 
four  variables  when  the  other  three  are  known. 

•  Consulting  Engineer,  105  West  Fortieth  Street,  New  York. 


Large  Mikados  for  the  Rock  Island 


A  45  Per  Cent.  Increase  in  Tonnage  With  the  Same 
;  Fuel  Consumption  as  Compared  With  Consolidations. 


nv 
ha 
.1;: 


I'iifty  1'  ci  •motives  of  the  2-S-2  type  have  recently  l)fcn  ;iut  in 
-vice  <-n  the  Chioaj'o,  Rock  Island  &  Pacit'ic.  and  are  pr. ivinu 
•St  sati-tactory  from  the  stand])oint  of  economy,  in  one  case 
ilinK  trains  of  45  per  cent,  greater  tonnage  than  the  consoli- 
tions  previously  in  use.  with  approximately  the  same  fuel 
isumpti'in.  Forty  of  these  locomotives  were  huilt  hy  ihe 
klwin  l-iici>motive  Works  and  ten  hy  the  American  Loco- 
tive    L  "mpr.ny.      The    accompanying    photograph    shows    the 


-S'^J)' 


These  locomotives  are  now  operating  on  the  Iowa,  Missojiri, 
Kansas  and  El  Paso  divisions.  On  the  last  division  between 
Herington  and  Pratt.  Kan?.,  a  .distance  of  126  miles  witii  nu- 
merous grades  of  42  ft.  to  the  mile,  the  Mikados  are  handling 
trains  of  2.400  tuns  an<i  burn  about  10  tons  of  coal.  Consoli- 
dation locomotives  having  23  in.  x  30  in.  cylinders.  185  lbs.  of 
steam,  and  a  tractive  eflort  of  .^9.612  Ihs.,  which  had  previously 
been   in    service   at    this    point,    hauled   trains   of    1.650   t<ins   and 
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1       Stcfion  having  Maiimum  Orodt  of  S8ff.p.m.  sf>o—n  inhtim/  linei 


S3  ff.  per  mile 


-79  ft  p.m. 


76ffp.m- 
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Profile  of  the  Rock  Island  Between  Davenport,  Iowa,  and  Trenton,  Mo.,  Where  the  2-8-2  Type  Locomotives  Are  in  Servicei 


r.aldwin  engines  and  the  drawings  are  for  those  huilt  hy  the 
.\merican  Locomotive  Company.  There  is  practically  no  dif- 
ference in  the  two  designs  except  in  the  boiler,  where  the  Bald- 
win engines  have  four  more  2J4  in.  tubes.  This  and  the  differ- 
ence in  details  effect  the  weights  as  shown  below.  ..■  V  : 
In  general  the  design  is  similar  to  the  engines  built  for  the 
Erie  al>out  a  year  ago.*  There  are  two  important  differences 
in  the  design,  however,  one  being  the  length  of  the  stroke, 
which  is  30  in.  on  the  Rock  Island  and  32  in.  on  the  Erie,  and 
the  other  the  smaller  grate  area  of  63   ft.  on  the  Rock   Island 


burned  the  same  amount  of  coal.  The  consolidation  locomotives 
are  not  equipped  with  superheaters  and  have  336  2  in.  flues, 
15  ft.  6  in.  long,  giving  a  heating  surface  of  2,710  sq.  ft.,  a 
grate  area  of  50.2  sq.  ft.,  firebox  heating  surface  of  168  sq.  ft., 
and  a  total  weight  of  213.000  lbs.  ".■;''.->;"• 

On  the  Missouri  division,  where  the  largest  number  of 
Mikados  are  now  in  service,  they  handle  trains  of  1.780  adjusted 
tons  from  Silvis  (Davenport)  to  Eldon.  la.,  and  from  Eldon. 
la.,  to  Trenton.  Mo.,  about  121  miles,  they  handle  2.200  ad- 
justed  tons.      In    the   same   tw<i    districts   consolidations   handle 


■ 

■1^ 

W^P^^^I 

^1 

m^BP 

w. 

«PP^ 

^k 

2o:^(.] 

^T^^S 

ifc.                                                                     .^^^^ 

^m  •  \^| 

'f. 

:     -->^A^ 

•      .«« 

_<-••■                   ^      -- 

l^l 

Typical   Modern   Freight  Locomotive  of  the  2-8-2  Type;  Rock  Island  Lines. 


as  compared  with  70  ft.  on  the  Erie.  The  steam  pressure  on 
the  Rock  Island  engine  is  180  lbs.,  which  off.sets  the  shorter 
stroke  and  gives  these  locomotives  practically  the  same  tractive 
tffort  as  the  Erie  design.  The  smaller  grate  area  was  speci- 
iied  on  the  basis  of  the  experience  with  the  Erie  engines.  IJoth 
<lesigns  have  superheaters  and  brick  arches,  the  latter  being 
supported  on  four  3  in.  water  tithes. 'J  ■■•':■."' '..VJi^-  ''•>•■.;"?.'?■,  ;^^v.v 


■.Vi.'H   I'.iisiiiccr,   Kehiuary.   1912,  iiage  87. 


1.250  and  1.550  adjusted  tons.  Eastbound.  the  tonnage  for  the  ' 
Mikados  is  2.100  adjusted  tons  from  Trenton  to  Eldon  and 
1.620  adjusted  tons  from  Eldon  to  Silvis;  for  the  consolidations 
it  is  1.480  and  1.140  adjusted  tons,  respectively.  The  car  factor 
of  this  territory  is  6.  (The  grades  and  curvature  of  these  two 
districts  are  shown  in  the  illustrations.  A  study  of  the  design 
shows  that  while  there  have  been  incorporated  all  of  the  Jm- 
])ro\ements    which    have    proved    successful    in    service,    nothing 
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trkt:'.ii>       I'MUr  •■:   tlivSf   aw   u^nl   ami   tlinniiaU'   ilic   ii-..iiiili-   .>i 
tile  rings  strikitii-  tlu-  vliLiildiT. 

in  thi.s  tcnncctioii  an  attailiiiunt  for  liftiiii;  tlu-  lu-ad  iiii. 
plavi  lias  been  iK-i!.;iU"I.  Tlii>  i>  aU,,  >li(.\\ii  in  ,  ,ik-  i,i  tlu-  illiiN- 
tra!i"H-..  It  >im)>l\  ii.M.ks  in  .>ni-  oi'  ilu-  |iaii<inu;  riim  >i.its  ai 
till'  ii"ttoiu  ami  ^Ii|i^  ■t\i.-v  ilu-  mil  and  tiuis  (Ln.-  uoi  rii|iiiro  any 
tliriTt  I'aslciiiiit;  •..  knp  ii  in  plaii.  Tliis  diviii'  i^  aKn  r^od  in 
ai»pl\in;i  tlu-  fr.uit  i-yliii<Kr  luad^,  a  "lU'  iniii  Ii"K-  Uiim;  chilli  il 
in  r!u'  lifti-r  ihr-'Hyl:  uhiili  ilu  ra-in-  -.in.l  iiiirt-  .nul  ilu-  Iu-:m! 
is  luld  l>y  a  mit. 

Tiu-    wli'iK-     iii-Tati'ii    <>i    aiii'lyiiiL;    ilu-    jii^h'ti    {<■    llu-    lylindc'. 

connecting  ui>  the  crcissla-afl,  a|>plyini,'  tlu-  pi-n.n  aiul   r. 'd  park- 

iim.   piittiiiy    lip   tlu-   lu-ad   and   oasintr   ami    marking    ilu    sirikiii'.; 

piiiiii,   rt<piiri->   lJlniiiiuti.>  dividid  a>   i'i>nii\\>: 

on  a-i  ?  "ipply  ^h'-  f  >•■  ::  !'■  cylitnK  i 15  tnii  . 

.  .\ii;i!;     clainl   .iii»l   |i;u  Kii-u     iiiit   >-i.ii|>li     \\\-   In    ii   •--ln.nl .<S  mill. 

I'lit    '!)■    ijliiljIiT    li    I  i     ii.i    i-M~inL' (ill  mil:. 

Al.-ii !;  ■ -»trikiJi«    ;#•>!!. i^-    .  , ,><  tnii!. 


DIAGRANI  FOK  PISTON  SPEEDS 


\u  I .  K.  I'omi;r()v.* 

Tlu-  jiiviiiii  >iH-<.-d  (if  a  li  III  Mill  >ti\  c  is  a  functinii  of  the  rai 
iravrl  i.\ir  tlu-  track,  the  dianutir  i>f  tiic  driver.s  and  the  k-j' 
I  if  tin-  stiiiki'.  and  when  the  travel  is  oxpresscd  in  niik's  per  h 
and  tlu-  I'tlur  two  facturs  in  inches,  the  jjiston  spied,  in  ■ 
]K  r  iniiuite.  i-an  he  expressed  hy  the  following  formula  in  w ' 
/'  i-i|nal-  i>istiin  speed:  .1/.  miles  per  lioiir;  .S",  stroke  .iiiii 
dianu-ti-r  of  drivers. 

5(.MS  ■    :      = 

■      ■  ■       1'  T^  ,  ■    - 

l> 

While  lhi>  is  .i   >imple   lonmila    for  ealoiilatioii.  mo>t   desi^;! 
and  ei-mputer-.  prefer  to  use  the  i;raplncal  form  and  the  diai^i 
■  wn  herewith  i>  arraiiiitd  to  tjivi-  piston  speeds  aeenratel\ 


th 
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Duigrar»i   for   Obt.-iining    Piston   Speeds   for   Any   Give.i    Rnte  of  Travel    When   the   Stroke   and    Dinmcter  of   Drivers  Are   Kncwn. 


,  'liie  complete  time  for  reiiairiiu;  tlu-  j'i-ion  luad  and  ero'--  ^iiok^--  from  _'_'  ni.  t,.  .in  m.  and  drisinu  wlu-el  iliameters  fr 
lif.'i'i:  in'rlndini;  n-nioval  and  appliiatii-n  lo  the  Im-'inotue  i^  tims  .^'i  in  to  ,S4  in.  In  n-in:.;  the  diat;ram.  it  i^  cnti-red  from  ' 
seen  t''>  take   1.4''!>  niimue>.  divideil  a.-    follow.-; 
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leii  hand  >ide  on  llu-  ^eale  of  irain  -pc-cd-  and  tlu-  hori/.oi: 
line  i-  foil,, wed  until  tlu-  -imkr  de-ired  i-  reaeheil.  A  verti^ 
line  is  tluii  follouid  ti  the  imerM-etioii  of  the  proper  diamei 
oi  dri\ir-  and  then  hori/oiitally  to  the  scale  i  n  the  ri.ulit  ht 
-idf  wluTc  llu-  r<.->nltini;  )ii>tLin  -pri-il  can  In-  found.  Two  . 
amplev.  I. tie  al  SO  mile-  jier  liotir.  _'4  in.  -troki.-  and  S4  in.  dri\. 
.  '     ..       ■■    •  :inil    the   other   at    .1.=^   mile-    per   hmir.    _'')   in.    -tfoke    and    11 

XjoifK    '  »w.N,il'."  -K--    l-OK    I.M\iKi\        hi    ..r.liT    1..    iiuit    llu     til.  a-        driwr-  :in.-  -how  n   l,y  tlu-  iloUe<]  lini-- 
inou-    increa-»e   of  tratVie    in    London,    tlu-    .\!etrop, .litaii    l-.Kciric  It  i^  al-o  po--iliK-  to  u.-e  tlie  di:iiiram   for  oliianiin.u  any  of  i 

Tratnwa\-    «  oni|iar\    ha-   ..rdcvcil    .^<»ii   nioi,,r   ■.mnilni-e-    wliivli      '"nr  \;iriahles  when  the  other  three  are  known. 
have  douMe  <le.-k-.. 
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Large  Mikados  for  the  Rock  Island 

•     A   4S   Per  (]cnt.    Increase   in    I  miimiie   With    the  Same         ;     -  ^    ■         '.r 
Imcl   (JioiisuinptioM  as  (Compared   Willi  C^<ms<)litiati«»iis. 

■     f'   '  ;,..iiAi-  <>i    iiir   J.'-^J   !\in    li:i\i    ricriuK    ij;i-M    ,.n'    ill  I  in-i    i'.f.;!M-'if\.<--   an     n-v,    •  ■i><rriiiHw  ../vv  Uv<'  1' A\>K  .  W">-    m-ij. 

,i--.i>t:-  •  'l!i.  t  liir.iL:''.  Kick  l-l;in<l  \-  I'ln'tfu'.  rrn<l  ai---  jir 'V  i;i;i  ;•  lN;iii-;t- J  ;inVi  '  l-j! .  I '.'iV' '  .  ■  ii '.  isi' 'U«  ■  <')ii  illc'l'^^l  •.'I''' '•■''.*'•  I'vl^^ '  »''i  ' 
M.  -I  o',i". -■■'.;■  r>  ii''!!!  iIk  ^i.iiii!]nMi|t  i<\  ir..iiMii:\ .  in  •  iiv;  v^•i^l^  ■  I  l^ririLrl' 'ii  rmil  r't:;i!»,  Knu- .  a  •ii-laiut  •  -  t  tjfj  miU-  wiiit  iiii 
i;i  I'ii;;;  •■■•.i;-  "i'  45  |;«r  ixin.  ^ivaur  i<.Hiiam-  liiaii  tiii  >  'ii-"li-Mirrv'ii-  •^im4i>  ff  4J  I'l.  }•.  tin  uij1t..t1iv  Mik.'ulM-  .jrV  h;ni<^litir 
,i.  i.  n«  •■  t  ■,  i.  ii^lv  in  n-i,  wiili  apiM-'ximauly  tlu-  ^atui^  I'mi  irain~  •it  J.4(!((  1/ .n-'  .iiul  linm  alniu-  lO  Kins  i-l' j'"^i,l  ■  (Vvi-iiii. 
> .  •'><;n:;'i;.'  I..  Ii'ils  "l  tlu-i  h  ii.innlixr-  ucrr  linilt  liy  iIk-  ii;ili>'n  l<.C"injiii\i-  liavinv  _'.^  in.  \  M)  in.  >-\IiniUr'.-.  IS?  II.-  ..i' 
!;■  iiw;'  !.'.••  .ni' iii\  (  \\i.rk~  anil  t^n  li\  tin-  \nuri«an  I  ..ii-"  >-ir;int.  aiii)  a  ira<n\f  illi'D  •■!  .^''.'ilj  lli-,.  \\Ut<,li  !i;iii  4iri\  :"'H^1> 
•n    m'\«      !      i.'!.;,tiy.       'I'lu-     aif.nipanx  ni'-:     pli.  it' .,ijra|ili     >hM\x  -     ili,- ;     Iu-a-.m    ii)    .»irv  ii.-i-    .u    liii-    ii^ini.    Iiavilc-<1    tnjii"    <•!"    1.«>5<I  ;>>'n>    .iM<] 


-/  »»->  - 


H.  V.  0        *■ 


51 


^MiS    'i   0  U  R   I 


.        j^     *^    <    .Ml        <        8    S  -5   ^      -      *  '^ 


% 


900 

too' 


soo' 


rr- 


;K 


1 51: 
■■SI- 


% 


4t-^-^-a 


/> 


^     -    "S^*  I  is    I      * 


ff 


1     c 


IS 


t   A 


•»         *         -J       r  <        w^"      ^-        -■         -■ 

V^  ^J'  ^,  T)  tr\  tr\  tr^ 


^     ^'   ?    3t 


ff^Wj*!  <*)  "V*^  N^"« 


'*\      ^     ^A  Tf  ^  *^ 

-,     _  ■>,     ""i    (vj         »-  -; 


L      Sharps ^^  Cur^e 


e^oo' 


^        S9c*tr>f^  ^if/ny  Aktjrf/rji/m  Orciefe  of  SS0.p.m.  sAoi^n  in h^a^ /ines 


a^'oo' 


S3fiptrmih 


7 


s-oo' 


~T9H  p.rn 760prn  - 


6'0^ 


42  ffjier  imie  _ 


Profile  of  the   Rock    Island    Between    Davenport.    Iowa,   and   Trenton.    Mo..    Where  the  2-8-2  Type  Locomotives  Are  in  Service. 

r.dwin    (.iimiu-^   .iinl    tlic   <lr.i\\ ini^^   art    !■  ir   tlinsi-   Imih    Ii\    ilu-  Imriuil  tlu   >anu-  ,im<iiiiu  <ii'  cal.     Tlu*  o>iis<»li<lati<»ii  l<K"'>!n«iti\i>- 

\-HTi'a::    I.'hi  imntixc    C'i)ni|)an> .       riun-    i^    practicilly    i^^    ilii-  ;iri-    n«it    fi|ui])]R-(l    with    suiiirlu.itirs    an<l    li;i\i    3.V»    1    in.    liut>. 

iiTfiUT  m  tlu-  tun  (ksiuns  r.xct-pt  in  tlic  li'iiltT.  wIkti-  tlic   I'.aM-  1.^    It.   '>   in.    I'Hij.;.    yiviny    a    lu'atinii    surfart-    of   2.710    ><|.    it  .    a 

\\ -n  fiiuiiH-N  iia\f   tilur  nmrc  2'  i    in.  tnl)i-s.     Tliis  and  tlu-  <lit"t\T-  j.;ratc  art;t   of  502   s<j.   ft..   tircli<i.\  hiatini;   surface-  of   1(»X  s<|.    ft., 

rnre   in   cU-tail>   ftfict    tin.-   wt-inlits  as   sluiuii   liolow.         ;        -  ,.  an<l  a  tmal   uciiilit  nf  21.V(MK)  lie.     -  .:     ■ 

In   nencral    tin-    ik'siKii    is   similar   t<>   tlir   onjiiiu-s   Imilt    for   tlu'  <  )n     tlu-     Missouri     ilivisjoti.     w  lu-ro     tlu-     laryi-st     tunnlK-r    of 

l.'if  al>out    a   >iar   ayo.*      riu-rc   ;irc-   two  ini|)ortaiit    (littomu"i'>  Mikailo-  an-  now   in  M-rviiv.  tlii\   li.indk'  trains  of  1.7><()  ad.justetl 

in    tile    (k-NiL-n.    lio\v»vfr.    one    keinj.^    tlie    leiiytli    of    tlu-    vtroke.  ton^    from    Silvi>    (  J  )aveni)<)rt »    I'l    MIdon.    la.,   and    froni    Kkioii. 

v\i)!ch  i^  i>0  in.   on   tlu-    Rock    Island  and  .?2  in.  on   tlu-    l-.ri^-.   and  la.,    to     Trenton.    Mo.,    alioiit     121    miles,    tlu-y    handle    2.3)0    .id- 

llif.  other    til-    ^mailer   ifrate   area    of  ^.^    ft.   on    the    Koik    Island  justed    ton>.       In    the    >.;imi-    tuo    divtriet^    lon^olidation^    handle 
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Typical    Modern    Freight   Locomotive  of  the  2-8-2  Type:    Rock    Island    Lines.     ;".•  .;\.         ' 

-      ovi:  ared    witli    "0    ft.    i>n    iJu-    l-.rle       Tlu-    sti-:im    pre^-nrt-    on  1.2.^0  .md  T.-^.^O  acijiisted   t'n^.      l-lastkotmd.   tlu-   tontiayv    for   ilu 

•-■i:-     l\.i..k    l>Iand    eiiviiu-    i-    ISO    Iks.,    which    olY-els    tlu-    -horter  .\lik:ido»    i»    2.100    adjii-te<l    ton-    fn.ni     Tn-nton    t"    l-"kl->n    ..'id 

.  . -irok,.  ;;;,.;  -i\e>  these  loeomoti\e-  i)racticall\    the   >aine  tr;icti\e  l/ij»  ;t<liitsie>l  ton-   from   kldop  t,.  .•^jhi-;   for  tile  Consfilidalion- 

.    •.r"'.r!    a-    rlu     l-".rii-    di->iiin        Tlu-    -ni;dk-r    yratc    ;iii-.i    w.i-    -pi-ei-  it    i-    1.4.-'(>  .ind    1.14(1   .-idju-li-d    ton-,    rv-pvetively'.      The   car    factor 

I     ..Of:  tile  Ii.i-i-  of  the   extierietict-  witli   the    krie  eiiyiiu-       I'.otli  "f   iJu-    li-rritorv    i-  d       Tlu-    yr;id<.-    an<l    curvature   of   tlu-.-..-   tw-. 

.,■  ■•»v«M-    h;i\e    -iiiierhealer-    ;itid    kriek    arches,    the    latlir    l.eiir..;  di-irict-   are   -li<'Wii   in   the  illii-ir;aioti-.      \   -ludy   ..f  the  deityfl 

■:- ••-•j(, .-t(.,'  .,11    f.,iir  .^  in    w;inr  lulu--.         ':      ■,'..,,  ■'  -how-    that    wlitk-    tlure    lia\i-    keen    incorii.rfated   all    of.  thi    iiii- 

••' ,  ""■  T", — ' .,.,  .  -    -      ■     '  '        ■    ■■  .      ''"'  pr'-wnu-m-    wliich    huw    iiro\,-(i    -no .— ful    in    <«-r\ici-.    n->tk;iTi.; 

.■,-.•   /.j';..'M. -.-'..   l-el>':na!y.  ft.,  ii.im-  .•».,- .  .     ',     • 
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unusual  was  specified.  The  boiler  is  of  the  straight  top  type 
and  measures  86  in.  at  the  front  end,  and  the  firebox  is  as  deep 
and  has  as  large  a  volume  as  it  is  possible  to  arrange.  The 
mud  ring  at  the  throat  sheet  is  25.'4  in.  below  the  bottom  of 
the  barrel,  which  gives  ample  room  for  the  installation  of  the 
brick  arch   tubes.     The   total   depth   of  the   firebox  at  the   front 


Outside  steam  pipes,  which  are  now  being  almost  universally 
used  on  new  superheater  locomotives,  are  included  in  this  de- 
sign. The  steam  distribution  is  controlled  by  16-in.  piston  valves 
and  the  Baker  valve  gear  on  the  Baldwin  engines.  Walschatrt 
valve  gear  is  used  on  those  built  by  the  American  Locomotive 
Company.     The  cylinders  are  bushed,  and  are  fitted  with  vacuum 


Allnnth  on  mtidi  of  f/rtivf  ny  csunhrsi/nk 


Boiler   of   2-8-2   Type    Locomotives   for  tine    Rock    Island. 


end  is  90  in.  The  2\\  in.  boiler  tubes  are  spaced  with  ^g-in. 
bridges,  and  the  36  superheater  flues  are  arranged  in  four  hori- 
zontal rows  in  the  upper  part  of  the  boiler.  The  dome  is  set 
well  forward,  being  on  the  middle  course,  and  is  of  steel  plate, 
flanged  from  one  piece.  Flexible  staybolts  to  the  number  of 
550  are  used  in  the  firebox.  The  crown  and  side  sheets  are  all 
in  one  piece,  as  is  also  the  outside  wrapper  sheet. 
Vanadium  steel  frames  were  specified.    The  main  frames  have 


relief  valves,  as  well  as  drifting  valves.  The  piston  rod  is  ex- 
tended through  the  front  cylinder  head,  and  its  crosshead  is 
carried  by  a  self-centering  guide.  The  Ragonnet  power  revtrse 
gear,  operated  by  compressed  air,  has  been  applied  to  the  forty 
built  by  Baldwins.  The  other  ten  have  a  screw  reverse  gear 
arranged  as  is  shown  in  the  elevation  drawing. 

The   tender   is   of   the   \'anderbilt   type,   and   carries  9,000  gal. 
of  water  and  16  tons  of  coal.     The  frames  have  plate  steel  end 


Sections  of  the   Firebox   and    Boiler  of  the   Rock    Island    Mikados. 


a  width  of  6  in.,  and  a  depth  of  7  in.  over  the  pedestals.  The 
front  rails  are  single  and  are  cast  as  an  extension  of  the  main 
frames.  They  measure  6  in.  in  width  and  are  11  in.  deep  at  the 
connection  of  the  cylinders.  As  a  further  source  of  strength 
there  is  a  rib  on  the  bottom  of  the  frame  2  in.  in  width  and  4 
in.  deep,  extending  the  length  of  the  cylinders. 


sills,  and  the  trucks  have  cast  steel  side  frames  and  bolsters. 
The  general  dimensions,  weights  and  ratios  of  the  Baldwin 
locomotive^  are  given  in  the  table  below.  The  others  ditter 
slightly  in  respect  to  weights  and  heating  surface.  They  have 
238,000  lbs.  on  drivers.  52.500  lbs.  on  trailer  truck  and  29.500' 
lbs.  on  engine  truck.     This  gives  a  total  weight  of  320,000  lbs. 
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VV hire]  base,  total 
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WcJKht   Mn    <hivers   -f-    tractive   elfurt .-.  ,  . 

Total    weight    -~-    tractive    eti'orl 
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Profile  of  Part  of  the  El  Paso   Division  of  the  Rock   island. 


Iii>ide    clearance     .. 

I.end 

Tji>e    of   valve   gear. 


Uhccls. 


l)riving.    ilianieter   over    tires 

I'riving,    thickness    of   tires 

Mriving   journals,    main,    diainetir   ai  <1    length., 
llriving   journals,    others,    dianutir   and    length. 

Kngine    truck    wheels,    ilianieter 

Kiigine   truck    journals 

Trailing    truck    wheels,    cli.iinetcr 

Trailing   truck   journals 
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Working   pre-sure    

( lutside    diameter    of    first    ring 

I-'irehox,   length  ami  width 

Firebox    i>lates,    thickness 

Kirebox,    water   space    

Tubes,   number   and   outside   diameter 
I'lnes.    number   and    out'ide   diameter. 

TuIm.-,    thicknes>   and    materia! 

l-"hns.    thickness   and   material 

Tubes,    length     

Iieating    surface,    tubes 

Iieating    surface,    firebox 

Heating   surface,    total 

."superheater    heating    surface 

<  irate    area 

C"«iitci:  vt  boiler  above  rail 


. .  .  ,  .Straight 

IKO  lbs. 
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9.    I'..    W.    (i..    Steel 

21    ft. 

4.004    s(|.    ft. 

260  s<|.    ft. 

4,264  s<|.   ft. 

84K   S(|.    ft. 

63    s.|.    ft. 

120  in. 


.No, 
.No. 


Tender. 


•fype     N'aiiiierbill 

WheeU,    diameter    •■  •. 33   in. 

lournaN,    diameter   ard   length 6   in.    \    II    in. 

Water  cap:.e.ty • ''.'lOO   gals. 

C^OaI    i'ai«wit  V     .--—---•-.-.•*•■•<••••• '  "    t<tll> 


capacity 


►  *•■•<••••  t  • " 


BY     A.     C.     VALCLAIN     and     H.     V.     WILLE.   ' 

.S|ieai<iiii;  .oeiur.illv.  tlure  can  lie  no  better  derinitioii  of 
eoonomic.'il  (Irilhti!.;  than  "raiiid  drilling" — the  savin.i^'  of  time. 
The  fact  that  a  drill  will  cut  at  some  phenomenal  speed,  or  will 
consume  such  :ind  such  an  amount  of  power  means  nothi;ig  so 
far  as  ))ro(lucti\e  capacity  is  concerned.  The  object  in  view  is 
tile  reiiio\;tl  of  chips.  ■.',' ^ /•''■.■>■•'-,•' ',./  •',•    ■•. 

The  productixi.'  jxissiliilities  of  any  nietal-cittting  tool  are  lim- 
ited liy  its  stress  and  heat  resisting  capacities.  The  temperature 
at  which  it  will  continue  t"  operate  successfully  depends  on  the 


7 


Y 


2__r 


.'        Splitting  Action    Illustrated   by   IMeans  of  a  Wire  in  a  Vise.     ■;.■..■ 

excellence  of  material  and  manufacture,  but  the  rapidity  of  heat 
generation  and  the  stresses  set  uj)  in  the  tool  depend  on  the 
design  of  the  tool  and  the  selection  of  feeds  and  speeds. 

With  a  given  excellence  of  material  and  manufacture,  the 
strength  of  the  tool  must  depend  on  the  extent  and  disposition 
of  the  section.  The  size  f)f  the  drill  is  necessarily  limited  by 
the  size  of  the  hole  to  he  drilled.  The  section  of  the  drill  lias  a 
lesser  area  than  that  of  the  hole,  since  space  must  be  provided 
for  the  discharge  of  chips  from  the  hole.  The  design  of  the 
drill  should  therefore  be  that  which  will  give  it  the  maximum 
of  strength  and  strength  conservation. 

Cutting  stress  is  practically  independent  of  the  cutting  speed. 


•K'Tiivalent    heating    -url'ac.-   e.|uals   4.264- 4-    <1.5.  .X    >U«>    =    .s..^36   -c|.    ft 


Construction  of  the  Commonly  Used  Types  of  Twist  and  Flat  Drills. 

and,  with  a  given  feed,  is  proportional  to  the  lip  angle  of  the 
cutting  edge.  The  cutting  stress  does  not  increase  as  rapidly  as 
the  feed.  The  rapidity  with  which  cutting  heat  is  generated  de- 
l)ends  on  the  cutting  speed,  the  tlepth  of  feed  and  the  Up  angle 
of  the  cutting  edge. 

Since  both  the  stress  and  heat  are  influenced  by  the  keenness 
of  the  cutting  edge,  it  is  desirable  that  the  lip  angle  be  as  email 
as  possible.  I'ut  it  must  lie  lilunt  enough  to  carry  off  the  bea* 
and  to  siipixirt  the  chip  pressure,  which  falls  more  or  less  back 
of  the  actual  cutting  edge,  according  to  the  depth  of  feed.     Since 

"To  be  presented  before  the  .\meriean  Society  of  Mechanical  Engineers 
at  the    December  meeting.     Pub]i.he<I   in  the  October  issue  of  its  Proeeedings. 
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the  chip  is  turn,  not  cut  from  the  work,  rupture  between  >vork 
and  chip  ])recedes  the  actual  cuttint;  cd.ye.  The  heavier  the  feed, 
the  farther  I)ack  from  the  cutting  edge  will  its  pressure  fall  on 
the  tool.  '>-r/'%: /'V'«->' ■••"•■'' ■•'tf;.^^'V'-./'"''V.."^ 

Under  ideal  conditions,  the  xf>rsional  capacity  of  the  drill 
should  he  its  limit  of  cutting  strength.  Ihis  does  not  ol)tain  in 
the  present  commonly  used  types  of  drill,  and  they  break  down 
very  considerably  below  their  torsional  strength.  Why  this  is 
so  will  be  explained  later  in  detail. 

The  feed  remaining  constant,  the  horse  power  consumption  will 


:i 
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Diagrammatic    Illustration    of   the    Principle    of    Design    of   the 

Vauclain    Drill. 

be  proportional  to  the  speed.  This  is  true  both  of  the  power 
consumed  by  the  machine  and  that  consumed  in  cutting.  The 
speed  remaining  constant,  the  power  consumed  in  cutting  does 
not  increase  as  rapidly  as  the  feed  and  the  power  consumed  by 
the  machine  remains  constant  for  all  feeds. 

From  this,  it  will  be  seen  tiiat  the  most  economical  method  of 
chip  production  is  by  giving  preference  to  the  feeds  rather  than 
the  speeds.     Power,  time  and  drills  will  1)e  saved  therein-. 

The  section  scheme  of  drills  now  commonly  used  is  shown  in 
one  of  the  illustrations.    While  there  are  manv  modilications  of 


:;:;■.■••;      Bar  Ground  to  Form  a   Drill   and  then  Twisted.     'S'.- (.■.:: 

these,  they  suffice  to  illustrate  the  common  ciiaracteristic,  wiiich 
is  that  the  cutting  edges  A  and  /?  pass  to  one  side  of  the  axis  of 
motion  of  the  drill  instead  of  through  the  axis.  In  this  respect 
there  is  no  difference  between  tlie  fiat  and  twist  drills.  It  will  be 
seen  that  in  this  scheme  the  drill  lias  four  distinct  edges.  A,  B, 
C  and  /),  and  that  the  usual  name  given  ti>  it  of  "two-lip"  drill 
is  not  correctly  applied. 

It  is  customary  for  the  included  angle  /;  to  be  of  US  deg..  and 
the  cutting  edges  C  and  />  therefore  have  an  unfavorable  lip 
angle.  These  edges  ccm.stitute  what  is  commonly  called  the 
chisel  point,  and  their  cutting  resistance  is  very  great.  The  cut- 
ting edges  A  and  B  cut  more  freely  than  the  cutting  edges  C 
and  D  and  a  tentlency  to  longitudinal  fracture  of  the  drill  is  set 
up  thereby.  This  is  the  cause  of  the  splitting  of  drills.  In  ex- 
planation of  this  sphtting  tendency,  one  of  the  illustrations  rep- 
resents a  section  of  brittle  wire  ./  held  in  \  ise  jaws  H.  If 
sufficient  pressure  is  applied,  as  indicated  by  the  arrows  .V  and 


]'.  the  wire  will  break  at  J\'  and  .S".  due  to  the  resistance  of  the- 
vise  and  to  the  forces  .V  and    )'  tending  to  revolve  it  ab  ait   its 
axis. 

.'Those  portions  of  the  wire  not  within  the  vise  jaws  represent, 
in  the  drill,  the  cutting  edges  .  /  and  B.  and  are  free  cutting, 
due  to  their  favorable  lip  angle.  That  portitm  of  the  wire  held 
within  the  jaws  represents  the  cutting  edges  C  and  D.  or  the 
chisel  point,  imbedded  in  the  work  and  having  to  overcome  a 
high  cutting  resistance  due  to  the  unfavorable  cutting  lip  angle 
of  these  edges.  Under  very  bea\y  feeds,  these  two  edges  tend 
to  .stand  still,  while  edges  A  and  H  continue  to  cut,  with  the  re- 
sult that  the  drill  is  fractured  in  a  manner  similar  to  the  breaking 
of  the  wire.    In  the  drill  the  wi<lth  of  the  vise  jaws  becomes  in- 


Successive  Sections  Showing  the  Development  of  the  Vauclain  Drill. 

tinitesimal  and  the  fractures  h'  anel  5  coincide,  and  constitute  the 
longitudinal  splitting  of  the  drill.   ; 'h ■-.."- "    ^.^':r^r;.''^-^'V^  r   ;V'^  ,; 

In  the  commonly  used  types  of  drills  there  are  but  two  meth- 
ods of  reducing  the  chisel  point,  viz. :  by  thinning  the  drill  at 
its  center,  or  by  pointing.  V>\  the  fonner  method  the  resistanc«! 
to  longitudinal  splitting  becomes  lowered,  and  by  the  latter 
method  the  cutting  edges  lose  their  support  at  ami  near  the  cen- 
ter of  the  drill. 

By  the  foregoing  it  will  be  seen  that  the  ii.-f(\  jiossibilitie*  of 
the  ordinary  types  of  drills  are  not  very  great.     Hither  the  drill 


:-^:- 


-r 


(.  ircle  .  I=ciiruinffrenci'  nf  ilrili.  I  >i:iiiiettT  nf  circlcs  ff  flTi4  C=.'/16 
diameter  of  <liill.  .S  =  .V.'-  of  ilianicter  of  ilrill.  7'=3/I6  of  <Hamct<r  of 
"Irill.     A')'  =  in(licnteh  cuttiiiK  eilgcs.  .. 

Diagram    Showing   the    Exact    Shape    of   the    Vauclain    Drill.....: 

will  split  or  its  cutting  edges  will  break  under  heavy  feeds.  Ions; 
before  its  torsional  capacity  is  reached*'  :'^,•^^;^^^  7 '/;.'.  .' 
The  \'auclain  drill  is  a  "heavy  feed"  drill  adapted  to  the  most, 
economical  method  oi  metal  cutting  and  of  great  strength.  <lue 
to  its  design.  In  order  better  to  describe  the  drill,  the  section 
scheme  will  lirst  be  explained  diagrammatically  and  the  de- 
velopment of  the  actual  section  will  then  be  illustrated.  The 
lirst  view  shows  a  bar  comprising  two  Hat  bars  overlapjiing 
and  integrally  connected,  as  imiicated.  I?y  l)eveling.  as  shown 
at   O  and  P.  in  the  next   view,  the  edges  ./   an<l   /?  ;ire  made  to. 
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•..•TABLE    I— COMPARISONS    OF    STRENGTH    OF    VAUCI.AIN    AND 
;    ..  ORDINARY  TYPES  OF  DRILLS. 


Test 

Kind 

of 
DriU 

Feed 
per 
Rev. 

Speed 
R.p.m. 

Inches 
per 
Min. 

Holes 
Drilled 

ToUl 
Inches 
Drilled 

Compare 

to 

Test 

Condition 
of  Drill 
After  Test 

See 
Note 

1 

Recular 

0  009 

300 

2  70 

3. 875 

6 

O.K. 

2 

Recular 

0  0145 

300 

4  35 

3  875 

7 

0.  K. 

3 

Regular 

0  020 

300 

6  00 

3.875 

8 

O.  K. 

A 

4 

Recular 

0  030 

300 

9  00 

3.875 

9 

0.  K. 

5 

Regular 

0  050 

300 

15.00 

0 

0.  - 

10 

6 

Vauclain 

0  009 

300 

2  70 

3.875 

1 

0.  K. 

7 

Vauclain 

0  0145 

300 

4  35 

3.875 

2 

O.K. 

8 

Vauclain 

0  020 

300 

6  00 

3  875 

3 

O.  K. 

B 

9 

Vauclain 

0  030 

300 

9  00 

3.875 

4 

0.  K. 

10 

Vauclain 

0  050 

300 

15  00 

3.875 

5 

O.  K.— see  note 

11 

Regular 

0  009 

170 

1  53 

3  875 

16 

O.  K. 

12 

Regular 

0  0145 

170 

2  465 

3  875 

17 

O.  K. 

13 

Regular 

0  020 

170 

3  40 

3  875 

18 

O.  K. 

C 

14 

Regular 

0  030 

170 

5  10 

3  875 

19 

O.  K. 

15 

Regular 

0  030 

170 

8  SO 

see  note 

1  000 

20  note 

Broke — see  note 

le 

Vauclain 

0  009 

170 

1  S3 

3  875 

11 

O.  K. 

17 

Vauclain 

0  145 

170 

2  465 

3  875 

12 

O.  K. 

18 

\'auclain 

0  020 

170 

3  40 

3  875 

13 

0.  K. 

D 

19 

Vauclain 

0  030 

170 

5  10 

3  875 

14 

O.  K. 

20 

Vauclain 

0  050 

170 

8  50 

3  875 

15 

0.  K. — see  note 

21 

Regular 

0  009 

170 

1  53 

3  875 

26 

O.  K. 

22 

Regular 

0  145 

170 

2  465 

3  875 

27 

O.  K. 

23 

Regular 

0  020 

170 

3  40 

3  875 

28 

O.  K. 

E 

24 

Regular 

0  030 

170 

5  10 

3  875 

29 

Broke  emerging 

25 

Regular 

0  050 

170 

8  SO 

30-31-32 

20 

Vauclain 

0  009 

170 

1  53 

' 

21 

O.  K. 

27 

Vauclain 

0.0145 

170 

2  465 

22 

O.K. 

28 

Vauclain 

0  020 

170 

3  40 

23 

O.  K. 

29 

Vauclain 

0  030 

170 

6.10 

see 

24 

O.  K. 

F 

30 

Vauclain 

0  050 

170 

8  50 

note 

25 

O.  K. 

31 

Vauclain 

0  050 

208 

10.40 

1 

25 

0.  K. 

32 

Vauclain 

0.050 

345 

13  25 

see  note 

J  I. 000 

25 

Broke — see  note 

i.  ...  .   Vt'  _ 

■■■■i'>y 


■  \  ■ 
■'>■' ' 


A.  Drill  broke  after  point  bad  penetrated  to  }i  in.  diameter,  broke  into  many  pieces;  split 
Torque  is  practically  proportional  to  the  square  of  the  diameter,  hence,  since  A  broke  when  point 
had  penetrated  to  only  H  >n.  diameter,  B  showed  170  per  cent  the  strength  of  A. 

B.  Drill  was  permitted  to  emerge  from  work  without  knocking  out  feed ;  a  slight  crack  in  one 
eutting  edge  developed  after  drilling  at  rate  of  15  in.  per  min.  and  emerging. 

C.  Drill  broke  into  many  pieces  after  penetrating  1  in.  in  last  bole.  Drilling  at  rata  of  8.50 
in.  per  min.  split. 

D.  Since  no. heavier  feeds  were  obtainable  in  the  machine  this  drill  was  afterward  run  at 
308  r.p.m.  and  0.050  feed  and  broke  only  when  emerging  from  bottom  of  hole;  drilling  at  rate  of 
10.40  in.  per  min.  and  emerging.  Taking  into  consideration  that  D  emerged  and  C  did  not,  the 
difference  in  strength  is  much  greater  than  that  indicated  by  the  difference  in  inches  per  minute. 

F  In  order  to  get  an  actual  comparison  with  C  which  broke  at  1  inch  penetration,  this  drill 
was  not  allowed  to  emerge  from  the  work.  It  broke  drilling  at  rate  of  12  75  in.  per  min.:  after 
panstrsting  1  in.     Drill  broke  toiaionaDy  and  did  not  q>lit. 


TABLE   II-ENDUKANCE   TESTS   OF   VAUCLAIN   AND   ORDINARY 

>'•;•'.■  %.^-;  '■'^y:'->:^-y:-;^TYPES  OF  DRILLS.      •:;':.;  V.- -  ■■v ',;> 
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Test 

Kind 

of 
Drill 

Feed 
per 
Rev 

Speed 
R.p.m. 

Inches 
per 
Min. 

Holes 
Drilled 

Total 
Inches 
Drilled 

Compare 

to 

Test 

Condition 
of  Drill 
After  Test 

See 
Note 

33 

Regular 

0  009 

300 

2  70 

42 

162  75 

34 

Cutting  edges  worn 

}' 

34 

Vauclain 

0  020 

208 

4   16 

42 

162  75 

33 

Cutting  edges  worn 

35 

Regular 

0  020 

300 

6.00 

21 

81  37 

36 

Cutting  edges  burned 

—B 

36 

Vauclum 

0  030 

208 

6  24 

21 

81  37 

35 

Cutting  edges  O.K. 

37 

Regular 

0  020 

300 

6  00 

6 

23  25 

38-39 

Badly  burned 

38 

Vauclain 

0  030 

208 

6  24 

20 

105  75 

37 

Cutting  edges  O.K 

C 

39 

Vauclain 

0  030 

208 

6  24 

35 

135  12 

37 

See  note 

D 

40 

Vauclain 

0  0145 

208 

3.02 

20 

41 

O.  K. 

41 

Regular 

0  009 

208 

I  87 

20 

40 

O.  K. 

42 

Regular 

0  009 

300 

2  70 

11 

43 

O.  K. 

43 

Vauclain 

0  0145 

245 

3  65 

11 

42 

0.  K 

44 

Regular 

0.009 

300 

2  70 

10 

45 

O.  K 

45 

Vauclain 

0  0145 

245 

3  55 

10 

44 

O.  K 

46 

Vauclain 

0  020 

245 

4  90 

5 

47 

O.  K. 

47 

Regular 

0  0145 

215 

3  55 

5 

40 

0.  K. 

48 

Regular 

0  0145 

300 

4  35 

10 

49-52 

OK 

49 

Vauclain 

0.020 

300 

6  00 

10 

48 

O.  K 

60 

Regular 

0  020 

300 

6  00 

23 

51 

Burned  corners 

B 

51 

Vauclain 

0  020 

300 

0  00 

39 

50 

Burned  corners 

E 

62 

Vauclain 

0  020 

300 

6  00 

10 

48 

0  K. 

A     Cutting  edges  of  Vauclain  drill  /e»  worn  than  regular  drill. 

B    Chisel  point  also  burned.  ,,    ..  ..■;...•■  ;.^  ■ 

C     Broke  in  20th  hole  by  running  into  another  hole.  '       ' 

D    Spindle  ol  machine  ran  hot,  causing     jumping"  of  speed,  and  cutting  edges;  broken  by 
tesultiag  shocks.    Drill  at  one  period  stood  still,  but  did  not  fracture  except  at  cutting  edgea. 
B     Point  O.K.  ,       ;^ 


meet  at  the  axis  of  the  bar.  Since  these  beveled  surfaces  are 
at  an  angle  with  the  axis  the  integral  connection  between  the 
two  flat  bars  remains  unbroken.  'V-    .CJ.    ■ 

The  next  two  views  .indicate  how  the  end  of  the  bar  would 
appear  when  ground  to  form  a  drill  and  how  it  would  appear 
if  twisted.  Following  this  the  first  of  the  four  end  views  gives 
the  section  of  the  bar  in  its  original  form.  Introducing  fillets 
at  A'  and  S  gives  the  form  shown  in  b  and  removing  the  corners 
IV  and  F  modifies  it  as  in  c.  In  d,  by  adding  areas  A'  and  Y 
to  the  section,  its  torsional  value  is  increased  and  the  exact  sec- 
tion profile  of  the  drill   is   shown  in  the   following  illustration. 

Tests  have  been  made  for  the  purpose  of  comparing  the  or- 

TABLE    III— COMPAR.XTIVE    TESTS    OF    ORDINARY    AND     VAU- 
CLAIN   DRLLS. 


Teat 

Feed 

Speed, 

In. 

H.P 

Per  Cent 

per  Rev 

R.P.M. 

per  Min. 

Expended 

Saving 

S3 

Regular 

0.00599 

300 

1  797 

10  86 

54 

Regular 

0.02 

87 

1.74 

10  30 

;  .'    ". 

55 

Vauclain 

0.02 

87 

1  74 

5.03 

51.2 

56 

Vauclain 

0  00599 

300 

1  797 

4  73 

56.4 

dinary  and  the  Vauclain  types  of  drills.  In  order  to  secure 
uniform  conditions  care  was  taken  that  the  different  drills  tested 
should  be  alike  in  quality  of  drill  steel,  heat  treatment  and  tem- 
pering. The  material  drilled  was  a  tough  forging  grade  of  steel 
of  about  0.45  carbon.  Tables  1,  2  and  3  show  the  horse  power 
saved  by  giving  the  preference  to  the  feeds,  also  the  relative 
strength  and  endurance  of  the  ordinary  and  the  Vauclain  types 
of  drills.  The  size  of  drill  used  in  all  tests  was  I  9/64  in.  By 
examination  of  these  diagrams  it  will  be  seen  that  the  chisel 
point  is  eliminated  without  central  thinning  of  the  drill  and 
without  weakening  the  cutting  edges. 


Steel  Glides.— J.  J.  Conolly.  superintendent  of  motive  power 
of  the  Duluth,  South  Shore  &  Atlantic,  had  a  number  of  eight- 
wheel  locomotives,  fitted  with  the  ordinary  form  of  four-bar 
guides,  made  of  wrought  iron,  case  hardened,  that  gave  a  great 
deal  of  trouble  by  springing  and  breaking.  This  was  remedied, 
and  quite  inexpensively,  by  substituting  steel.  The  material  was 
obtained  from  old  driver  tires.  Before  removing  the  tires  from 
the  centers  they  were  turned  off,  leaving  the  flange  as  a  rib,  and 
were  then  cut  to  the  proper  width  with  a  cutting-off  tool,  a  ring 
of  metal  being  cut  from  the  outer  face  of  the  tire.  This  done, 
the  tire  was  removed  and  cut  to  proper  lengths,  which  were 
thfen  straightened  in  the  blacksmith  shop.  The  wearing  surface 
was  then  planed  smooth  and  straight,  the  ends  drilled  and  the 
guide  applied.  This  not  only  makes  a  guide  that  does  not  break, 
but  one  that  is  stiffer  and  wears  better  than  that  first  applied 
by  the  builders.  ..'" 

Back  Pressire  i.\  Locomotives.— Locomotives  have  been  built 
and  are  in  service  with  steam  passages  of  such  dimensions  or 
design  that  the  back  pressure  can  never  be  minimized  as  much 
as  it  should  by  any  front  end  arrangement.  Again,  there  arc 
valve  gears  in  use  which  do  not  permit  of  sufficient  variation  in 
the  steam  distribution,  particularly  in  the  four-cylinder  type  of 
compound  engine,  to  properly  relieve  the  back  pressure.  In  my 
opinion  these  features  should  first  be  corrected ;  then  the  draft- 
ing arrangements  in  the  front  end  are  a  matter  of  detail  or  of 
secondary  importance,  for  it  must  be  clear  to  all  who  have  given 
the  subject  any  thought,  that  where  defects  exist  in  either  of  the 
features  I  have  just  mentioned,  very  little,  if  any,  benefit  can 
be  derived  from  front  end  adjustments,  for  if  back  pressure  is 
caused  by  defective  steam  passages  or  valv€  gears  it  will  exist 
regardless  of  the  degree  of  refinement  that  may  be  obtained  in 
front  end  adjustments.— IT.  E.  Sywons  at  the  Railway  Fuel 
Association  Coiwention.  ,.,.    o-.,   v  ;.  .    -      -...,-   - 


Problem  of  Electric  Locomotive  Design 


i  w  A   Discussion   and   Brief  Description  of  the  Various     ;  /  :Vv  r 

y  ;    r      Types  Now  In  Service  in  This  Country  and  Abroad      '  1  . 

••■  ^:---"--'.--'-^^.>;r>:  •/:.■'■■:;■  •■"by  n.  w.  storer,  '  ••■^^^'- ;  •■■■■■ '  ^-^ --^v  ■:.-;■:;>•■/.•;-;• '.^ 

General  Engineer,  Westinghouse  Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa. 


It  has  been  said  that  the  delivery  of  transportation  is  the 
business  of  all  railways.  The  source  of  the  power  required  for 
this  work  is  one  of  the,  if  not  the  most,  important  elements 
that  combine  to  produce  this  output.  For  many  years  the  steam 
locomotive  was  without  a  rival.  It  had  a  complete  monopoly 
of  the  business  and  like  some  other  monopolies  it  lacked  the 
incentive  of  competition.  Since  the  electric  locomotive  entered 
the  field,  however,  there  appears  to  have  been  a  great  awaken- 
ing among   steam   locomotive   designers   which   has   undoubtedly 


to  the  best  advantage,  for  a  large  amount  of  money  would 
have  to  be  spent  unnecessarily.  The  subject  should  be  studied 
with  the  greatest  care,  the  best  system  determined,  and  electri- 
fication adopted  where  there  will  be  a  distinct  economic  advan- 
tage. 
",.:■'■■■;':  Vr.        PROBLEM    OF  ELECTRIC   LOCOMOTIVE   DESIGN.  .v^..;-"; 

The  manufacturing  companies  have  done  a  tremendous 
amount  of  work  in  developing  the  various  systems  of  electrifi- 
cation   and    the    design    of    electric    locomotives.      It    has    been 


Electric  Locomotive  witli  Side  Rods  and  Scotch  Yokes. 


delayed  all  electrification  of  railways  and  possibly  has  prevented 
for  many  years  at  least  the  electrification  of  most  of  them. 
The  improvements  in  the  steam  locomotive  have  led  to  the 
production  of  the  enormous  units  that  are  now  standard.  These 
great  machines  have  produced  such  excellent  results  that  the 
electric  locomotive  has  no  longer  such  comparative  advantages 
as  were  apparent  even  ten  years  ago,  and  while  I  believe  that 
the  electrification  of  a  large  part  of  our  railways  is  certain  to  be 
accomplished  at  some  time  I  also  believe  that  the  improvement 
in  steam  locomotives  has  removed  the  crying  necessity  for  it, 
except  in  special  instances. 

The  railways  should  not  be  pushed  into  terminal  electrifica- 
tion by  legislation  before  they  are  ready  to  handle  the  problem 

*  Abstract   of  a   paper   presented  at  tlie  convention   of  tlie   Association   of 
Railway  Electrical  Engineers,  Chicago,  October  24,  1912. 


found  especially  that  the  low  center  of  gravity  on  the  electric 
locomotive  of  the  type  v;hich  was  early  proposed,  instead  of 
being  an  advantage,  was  a  decided  disadvantage,  and  it  has  been 
recognized  for  many  years  that  one  of  the  greatest  problems, 
if  not  the  greatest,  in  the  electric  locomotive  is  the  transmission 
of  the  torque  of  the  motor  to  the  driving  wheels.  There  have 
been  a  great  many  combinations  proposed,  and  quite  a  large 
number  of  different  types  have  been  built  and  are  now  in  opera- 
tion, but  there  are  very  few  transmission  systems  that  are  ab- 
solutely satisfactory  from  all  points  of  view.  In  this  respect, 
as  in  most  others,  every  design  is  a  compromise  of  the  con- 
flicting elements  not  simply  in  the  locomotive  itself,  but  on  the 
roadbed  and  in  the  shop  as  well. 

The   necessity   for   a    careful   study   by   the   manufacturers   of 
the  entire  problem  of  railroading,  if  the  best  type  of  locomotive 
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UKDlNAkV  TYPKS  OF  DRILLS. 


Ti-st 


Kind 

u( 
DrUI 


Feed 
per 
Kev. 


I.     •■     I 
jR.p.m.l 


p.r 
Mill. 


lJrill.-.l 


Total 
iDches 
Drilled 


Compart- 
to 
Test 


Conditiuu 
of  Drill 
After  Test 


Set- 
:  Nolc 


1 

Ui-iculur 

0  0<)9 

3(K) 

2  70 

3  875 

0 

O.  K 

1 

_' 

RrKiitar 

I)  OU.^. 

300 

4  3ft 

3  875 

7 

().   Is 

3 

Iti'Kuliir 

0  02(1 

300 

6  (N) 

3  875 

8 

(>.  K. 

-  .1 

* 

Ka-KllUr 

0  (i:«) 

:i0U 

'.•1)0 

3.875 

9 

(1.  K. 

5 

({••Kular 

0  0.tO 

300 

15.00 

0 

0    - 

10 

Hr"ki  -  xf  iioli' 

J 

i> 

V.tiit'lAiii 

0  tK» 

300 

2  70 

3  875 

1 

O.  K. 

7 

Vuurluin 

M  11145 

300 

4  35 

3  875 

2 

O.  K. 

.  8 

Vaucluin 

1)  020 

300 

A  00 

3  875 

3 

O.  K 

U 

;» 

Vauplaiii 

0  (130 

3()0 

<)  00 

3  S7.-. 

4 

().  K. 

H> 

Vuiiclain 

0  ILW 

3(H) 

15  00 

3  N7J 

."i 

(>.  K.    -.■..-.■  n..ti' 

. 

II 

liiKular 

0  llOit 

l-« 

I  53 

3  875 

l»i 

O.  K. 

1 

12 

KcKular 

0  (II4''| 

ITO 

t     2  405 

3  »/.'> 

17 

<).  K. 

1 

l» 

■{•'Kiilar 

(1  CI2II 

170 

3    >0 

3  875 

1^ 

t>    K 

f 

14 

Kritular 

<l  (I3I) 

170 

5   10 

3  875 

l;i 

(>.  K. 

1 

I.-. 

RvK'ilar 

O  O.'ill 

r- 

»7« 

H  !V\ 

see  note 

I  000 

20  not.' 

Itri.k'*  -9*'f  not** 

16 

Vaiirliiin 

It  noo 

17^ 

,.^1 

3  875 

11 

u.  K 

tV 

17 

\'*M»'l:^in 

a  1 «.-. 

170 

2  405 

3  875 

12 

(>.  K 

' 

IH 

\  n.iiluin 

0  1)20 

170 

I-  3  4t* 

3  875 

13 

(>.  K. 

II 

l'» 

\'au<-liiii 

(»  (BO 

170 

5  10 

3  875 

1 1 

I'    K. 

?" 

\'ait.rt;ii» 

1)  HM 

ITO 

-»  50 

3  875 

I.-. 

(1.    K.-ve  I1..I. 

-•1 

K.-KuhlT 

<t  [HW 

170 

1.53 

3  875 

2(i 

(>    K 

J'J 

l{**itular 

0  U.'t 

170 

2  465 

3  875 

27 

o.  K 

1 

i3 

Ki-Kiilar 

(1  02O 

170 

3  40 

3  875 

28 

o.  K. 

/  /; 

J4 

Hi'jtular 

0  ():io 

170 

5  10 

3  875 

211 

Mroki-  eiiirr^iriK 

J 

25 

Regular 

0  O.'iU 

170 

8  50 

■ 

:iO-:u-:)2 

20 

Vaurluin 

0  009 

170 

1  .W 

^ 

21 

().  K. 

1 

27 

\'auclHiD 

0  0145 

170 

2  465 

22 

O.  K. 

1 

2S 

VauolaiD 

0  020 

170 

3  40 

23 

().  K. 

1 

29 

Vauclain 

I)  030 

170 

5   10 

tee 

24 

(».  K. 

t  '■ 

3<> 

Vauflain 

0  0,'>0 

170 

8  50 

note 

25 

().  K. 

31 

Vaiirlaitt 

0  050 

208 

10.40 

1 

25 

().  K 

32 

\'auclain 

0.050 

245 

13  25 

flee  note 

.    1.000 

25 

Broke— see  note 

-I.  Drill  hrnkc  aftiT  p<»iiit  had  penetrated  to  T<  in.  diameter,  brtiki*  into  many  pieces;  splif 
Torque  in  praetieall.v  proiM»rtiori;tl  to  tlif  square  of  tin-  tlianieter,  hviK-i-.  .-^ince  .4  hrukt-  whi-n  point 
had  pi'tietratrd  trj  onl>   7i  in.  iliaiiifter,  B  .Hhoivfd  170  p<T  cent  the  sfn-nclh  of  A. 

B.  Drill  was  prmiitted  to  eitii  tk*-  from  work  without  knorkine  "tit  f>-t>d;  a  slight  rrack  in  oix- 
cuttine  edijf  ih'veloped  after  dritlintt  at  rate  of  l.l  in.  p4>r  niin.  and  t-nitTcitie. 

C.  Drill  broke  into  irtany  pieees  after  penetrating  1  in.  in  la^it  hole.  Drilling  at  rate  of  8. .'id 
in.  per  min.  .HiHit. 

D.  Since  no  heayier  fi-ftl.-*  were  obtainable  in  the  machine  thi?t  ilrill  was  afterward  nin  at 
208  r.p.ni.  ami  0.(),".0  tv<-\  and  broke  only  when  enientini;  from  bottom  of  hole;  drillinit  at  rate  of 
10.40  in.  per  min.  anil  eniertfinK.  I'akioK  into  consiiieration  that  />  emerged  and  '^  did  not.  th'- 
difference  in  .stretiRtli  it  much  (greater  than  tliat  indicated  by  the  difTereiice  in  inches  per  miuute. 

F'  In  oni'T  to  j^f't  an  at'tual  comiiMri^oii  with  C  which  bf^ike  at  I  inch  p«'ni'tnition.  thi-*  drill 
was  not  allowi  d  to  emerge  from  the  work  It  broke  drilliiur  at  rule  of  12".")  in  per  mm.;  after 
pcDstratii^S  1  in.     Drill  broke  torsioiutlly  and  did  not  split. 


T.\»'.I.I".  .11      I.M>1  K.\.\(  K    H:.<l>   (•!     \   \ttl.\lN    A.M'   <i|<!'L\.\KV 
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lest 


33 
II 
35 

■'•> 

37 
HI 

II 

42. 

43 
41 
I'l 
4ii 
47 

4S 
4'.) 
50 
.VI 

52 


.  Kilal.  ■'-] 
o!    ■■    , 
UtiM 

l;.'iUlitr    ' 
V  of'Iain 
U.i!.it..r    ■ 

\  .T>l"lain. 
I!e(r;ilar 

V.^u'lain  ] 
\  ate-lain  ^ 
\aii<  l:iin 
lCei;ular 
!{•  tfxiar 

V;iu.l:.ili  ,, 
l!etfol;.r     I 
V;i'|elain 
Vii'ieliih 

i  K.-KuUr   ' 

I 

-"  li(K<>lar 
I  X'aueialli  I 
'   I<ei>ii[ar     I 

\  UUelalll  < 

'  V'aueliiin  J 


JViit 

per 

.lt.,y 

0  iVrJ!. . 

O  020  ' 
(»  020  , 
(t  030 
0  020    ' 

•  0  (tiO 
■II  ll.«> 

i>  01  iv 

II    (Hf.l 

l»  tHM 

"  "H5 

O  iMHt 

ri  <iii.'> 
(I  ti.'tt 

•  tl  oil'. 
fl  OHoJ 

ii:  f)2i>  : 

tl  tr20  . 

.  (1  020 

o  oL'o 


U  l>.|n.i. 


.•*00 
20S 
3(111 
■JiVi 

21  IS' 
2(I.V 

:»*) 
■jir>' 

300  ' 
2V. 
215 
215 

30U 

3(»1 
TllKJ 
."IIKI 
3«> 


lliefiiv* 
.Mih. 

2,70 
4  ill 

•)  liO 
li  24 

tk   IHI 

(124 
ii't 
■t  ('2 

1  s7 

2  7o 


4  35 

(i  Wr 

li  oo 
(5  00 
~«  0(1 


llol, 

Drill. 


42 

42 
21 


2« 
35 
20 
211 
11 

11 
10 

111 


M 


10 


T.ital 

llicliet 

Dritleil 


1 


oiiipare 

to 
Test 


to 

ellti'Oi 

Drill 

.\tt 

■r  Te.-t 

Note 


ltl2  75 
102  75 

M  .37' 
HI  37  ' 

3..., 

I  105  75 
"liC.  12 


31 

33 

3ii 

35 

3S-3'J 


Cutting  edite:*  wom 

Cuttiitit  tijtfei*  wurn 

< 'lit  tl!l».'ed|te-«  bur  tied 
t*Ottill»!  e.i*:eH  II   K 

Il:id!\  burned 


37 

41 
40 
4. J 

42 
45 
41 
47 
4li 

40  ".:: 

IN 

.  51 

51J 

■  4"* 


[fui'inf  r 
Sne   note 


K 


-« 


( 

h 


I  (1.  K 

I  U.  K. 

I  O.  K 

I  (>.  K 

J  II    K 

(  O  K 

1  t«.  K 

f).  K 
U.  K 

.  ,■  Burned  C'lriier-. 
I  Iturijed  eorner« 


O   K. 


.4     CutlitW  (lines  of  Vaial.iii>  tlrill  /•••■  »"iii  lliin  rcculur  drill 
n     C'hi~  I  point  af*j  burned.  . 
f    Hroke  in  2iilh  hole  by  runnini?  ml  >  itiotlBr  h  lie. 

ii     SpiiidU.'  ot    riotelijiic  rart  hot.  eaustni*    'jutnpirot"  of  sjM.t.if,  and  lUttin;:  edite.n.  brokin   (i\ 
n-tultinft  "lio'ks.     Drill  i'l  f'ne  p"  riod  -lo.wl  t.iill.  but  ilM  not  (r;i'liiie  e\.  ept  al  1  ultini;  edui-. 
K    i'..iiit  <).  K.    ■  -    '•....■':.  ,•    •'.■,. 


tiuct  .'it  tin-  .iNi's  (if  till-  li.ir.  Siiu-f  tlifSf  l>i'\i'lc<l  surfaces  arc 
al  an  aiiylf  with  ilk-  a.\i^  llic  ititi'i;ral  cniiiicction  IntutTn  tlu 
t\\(i   ll.it    Iiar>    rini.iiiis    imliri  iki-ii.  .  • 

Tlu-  lUNt  tuii  \  iius  .indif.itf  Imw  the  em^  nf  the  har  wotih! 
apiiear  wlnii  iinuiiKl  tn  I'Mrin  a  (h"i1I  and  Iinw  it  umild  appear 
if  twi.slid.  l-OHdwiii'-:  \h\>  the  l"ir>t  nf  thi-  fniir  end  views  j!;ive« 
tilt.'  sietii'ii  iif  ihf  li.ir  in  it<  utiyin.il  fiinn.  Intri  ohuiiiii  fillets 
;it  l<  .'ind  .s'  :..;i\i-.  tlu  funn  ^linwii  in  /'  and  n.niii\iny  tlie  o«iruers 
//'  and  /'  niddiiif^  it  .is  in  .•.  In  </.  hy  aihhn;.;  areas  .V  and  )' 
til  tlio  M.itiiiii.  il<  ii'r>ii'na!  \.ihu'  is  iiieri-asi-d  and  the  txaci  see- 
tinn   prulile   nf  the   (h"ill    is    ^hown   in   tlie    I'liIliiwinLr   ilhistratitin. 

'I'est-   liave  hiiii   in;i(K'   I'^r  tlie   purpose  of  com  pari  nii'  the  or-- 

T\i:i.i;    III    ( (IMP  \i<  \ri\  F    TF.^i.N   (11-    (iKDixAin     \.\n    xav 

I  LAL\    J>UI.I..«^. 


Tent 


Kind 


Fe.-,! 
|)er   Ki-v 


.".3  U.-LMilar  !  O.iKt.V.tii 

51  Ifeiiular  i  0.(12 

.55  Vatielain  ;  (1  02 

.«■>  1-     Vauclain  j  U  OO.V.IO 


In. 

III' 

Per  Cent 

|»r   .Min. 

Kxpi-nded 

.Savinif 

1    7^17 

10  SO 

1    71 

10  30 

1    74 

5  ()3 

51   2 

1    7'J7 

4   73 

.Vj  4 

dinarv  and  tlie  \  aiul.iin  t\pfs  of  drills.  In  onkr  to  si-eiire 
unifiinu  v-..nditions  can-  was  taken  that  llii-  ditlVn.-nl  drill-^  t(.---tid 
should  lie  alike  in  quality  of  drill  .sUel.  heal  trealnieiit  and  teni- 
ptriiiu.  Ilk-  ni.iu-ri.il  drillfd  wa-  a  ton^h  fnri^inii  linide  of  >tct-I 
of  .deitii  OAh  e.irliiiii.  T.ihK-s  1.  J  and  .^  >lio\\  the  horse  poucr 
>;i\i-d  li\  vi\in'.:  thf  prti\-rtiu-c  to  t!u-  ft-iiK.  also  the  ri-l.ili\( 
-triimth  ,ind  fiidiiraikf  of  tik-  ordinarv  and  tlie  N'aiielain  typi-^ 
of  drilK.  'Ilk-  -i/c  of  drill  ii-i-d  in  .ill  te>ts  was  1  *\'(A  in.  I'.\ 
I  x.iniin.itii.ii  of  tiiese  di.iiirani^  it  will  lie  si-m  that  the  ehi-ii 
poim  i-  finninatfd  without  eeiitral  tliinnini;  of  the  drill  and 
uithotii    wt.ikeniii^  the  cutting  edges. 


SiKKi  <ii  iiii;>.  j.  I.  ('.iiiiiIIn.  -npt-riuiendi-m  i.f  ni>ni\t.-  jMiuvr 
of  tlu-  hiihitii,  .^..nth  >.li.irf  \-  .\tl;mtic.  h.id  a  luinilie.-  of  i-igjit- 
ulktl  |i.eoniotivf>.  littcd  with  ilu.-  ordinary  form  of  fnur-har 
i;uiiK>.  in.nK-  of  wroii.yhi  iron.  ,-,i-i-  hankned.  that  gave  a  great 
dial  of  tr.iulile  li\  -pringini;  .and  hreaking.  This  was  remedic  1, 
;ind  i|tnii-  itk-\pi-n^i\  cly.  Fy  sulotitutiii!.;  sU-i-1.  Thi-  niaterial  w.'i-; 
olii.-iintii  ir.ini  o!,!  dri\er  tirts.  i'.efon-  removing  the  tires  from 
thf  ctiiti-r^  iht\  wt-re  luriu-d  mf.  heaving  the  llange  as  a  rih.  and 
ut-rt-  tlkii  cut  til  the  jiriiptr  width  with  .i  oiittiiig-otY  t.i, i|.  ;i  riiig 
of  iii(i;il  lu-in;..;  cut  from  ilu-  .imr  f.uf  of  the  tiri-.  'riii>  d.me. 
tile  tin  w.is  rinio\i-d  and  cut  to  proper  lengths,  which  wero 
ilkii  str;ii'.4litiiu  (1  in  the  hlacksniilh  shop.  The  wearing  >iirfacc 
ua>i  tlu-u  ii].-(in-d  -niiioih  .iikl  -tr,ii.u:ht.  the  tiid-  drilled  and  the 
uniide  applit  <1.  Ihi-;  not  only  makes  a  unide  th.il  does  n.ii  tire.ik. 
hut  one  ili.it  i>  still'tr  and  wears  better  than  iliat  first  applied 
|i\   ilu-  Imildi  r>.  '...■'■  : 

r.  \i  k  l'ki:--i  Ki  i\  T.(i(  (iMoi  J\>:s.~  l..ieomoti\i-.  Ii;i\,-  been  hiiili 
liiid  ,ire  111  Nir\i.-i-  with  -it:im  ii.iN-a.m-  of  ~uili  dinii  iisi.  ins  or 
doiyn  that  the  hack  prt^^iire  can  never  he  iniiiinii/ed  a.->  iniicb 
as  ii  -hould  by  any  front  end  arrangement.  Auaiii,  there  are 
\.ilve  i;i-ars  in  ii~<-  whiih  do  lU't  ptrmii  nf  >iilliciem  \  .'iri.ition  in 
tile  .■>team  distrihulion.  ii.iriicul.trly  in  the  four-cylindcr  type  of 
coniiioiiiid  engine,  to  properly  re!ie\e  the  Icick  pressure.  In  my 
opinion  these  i\.iiiire>  should  ilr-t  he  C'rrtcted;  then  the  draft- 
in;^  arraiigenunts  in  tlu-  fruni  end  are  a  m.itti-r  of  detail  or  of 
-icoiidary  importance,  for  it  miist  he  clear  to  ;ill  who  have  given 
the  ^iihject  any  thought,  that  win  re  defects  exist  in  either  of  the 
i<  atures  I  ha\(,'  jtist  mentioni<l.  \  ery  little,  if  ;mv.  Iieiiefit  can 
hv  derived  from  front  end  adjustments,  for  if  hack  pressure  is 
caused  hy  defective  steam  passages  of  valve  gears  it  will  e.xist 
regardless  of  the  tlegree  of  refinement  that  may  he  ohtained  in 
ri'iH  i-nd  adiustiin.nt>.  //'.  /;.  Syiimiis  at  the  l\'iii!:>.\iy  Fuct 
.  IsS'ii'uiliiiii   Ciiiirc/i ti:iii. 


Problem  of  Electric  Locomotive  Design 

A    Discussion    and    Brief  Description   of  the  \'arious 

Types   Now   In    Service  in   This  Country  and  Abroad  V 

.-;/":,:■-'■;:■•'"■■•'-"  ^-  ...---;^;-.-,..,..;.-  ■     hv  n.  w.  st<jrhr. '■'"■■■■■'■"-;■ '.  ■■.-""■  ^.^"■;;  .'\, -;  '  -  ' ..  ^-- '' ■ 

fleneral   Knifineer,    W'estin^house   F-'lectric  <V    \lamifacturin>5  Company,    l-'ast    Pittsburgh,   Pa. 


1 1  li;is  luTii  s;ii<l  that  the  (IiIimtv  i.f  traiKin  irtati^  >ii  i>  tin.- 
Ipiisiiios  I'f  all  railways.  'I'lu'  -min-i-  i>t  the  jmiwit  n.<iiiiriil  I'M' 
this  work  is  mn-  t<i  tin-,  it  if  it  tlu-  iii">t.  imjiurtaiit  ikiiK'Hts 
tliat  coniliine  U>  prcidiu-i-  tliis  iiiii]iut.  I nr  maii}-  yrai>  tlu-  >ti'a!n 
locomotivo  was  without  a  rival.  It  h.ul  a  tMiniiKir  nic  .in 'if  ily 
(if  the  liiisimss  .ukI  liUc  mhik-  (itlur  inenopoHcs  it  lacki-.l  tin. 
iiuxntix  I'  i.t  coniju-titi' 111.  Siiioc  the  ck-ctrtf  Idchtiii 'tix  c  i.;iuii-<l 
tho  I'lilcl.  Iii.wrvcr.  tl:ti\'  appears  tn  liavc  hem  a  s^roat  awakeii- 
iii.u    aiiK  iim    >teani    h  h-cmih  iti\  i-    (ie>iL;iuTS    whicli    has    tiiidiitihtidlx 


to  the  Isest  a<l\;mta!.;c.  f^ir  a  larjif  amoitnt  of  iiioiu-v  would 
have  t(.)  he  spi-m  iiiirKCos warily.  Tlie  suhject  shoiiM  he  stiithvd 
with  tlic  srealest  oare.  tlu  lle^l  sysunu'  <letirmiiK<i,  aiul  floctfi- 
iR'atioii  . 'idol (led  where  there  will  he  a  xji^tiiict  eo'ntmiic  a<lvarr- 
laije. 

rRflBLKM    OK  J'!  t;l"TK!(     IjUtnMOTHK    flfcSlGN. 
Tile      tiiaiinfaeturiiiu      e   ini  a:iies     liave      done     a      trouieiid-'US 
amount   of  work   in   de\el"i>i!iy   the   xarious  .systems  of  ek-^'triii- 
e.itii  II    and    the    4esit;ii    <!    eliotric  Vl<>^'"^»i'i<"tives.    -  ft    has    been 


Electric  Locomotive  with  Side  Rods  nnd  Scotch  Yokes. 


delated  all  eleetrilicatioii  of  railuavs  and  pos>ilily  has  jireveiueil 
tor  many  years  at  least  tlu'  eleetrilicatiott  of  nio^t  ni  tluni. 
llu'  iinpro\ cnutits  in  the  steam  locoiiiolixe  ha\e  leil  to  the 
production  of  tin-  inomiou-.  imii^  tliat  arc  now  >iandaid.  I  luse 
'  ureat  maehiiu-s  have  prodneed  Mich  e.xcelteiU  results  that  the 
ileclric  locomotive  lias  iii'  longer  such  coni]iarali\  e  aihaiita.iies 
as  were  apparent  even  ten  years  ago,  and  wliile  1  Iielieve  that 
the  electrification  of  a  lartie  part  of  onr  railways  is  cert.'iin  to  i.e 
accninplislicd  at  some  time  I  als<i  helieve  lliat  the  improvenuiu 
in  steam  locomotives  has  removed  the  cryiiiL;  necessity  ior  it. 
except    in    special   instances. 

rile    railways    should    n.  it    he    inished    into    terniin.tl    electrilica- 
tion  hy  lejiislation  hcforc  they  are  ready  to  handle  the  problem 


'_     ^ -Mxtract    'if    a    p.'ipt-r    iii'O^otittvl    at    tlie    c<^nv<?ntinn    of    tlio    .V^-.ocintinTi    of. 
Railway   Kloctrical   EiigiiK-cis.   ("liicas'i.   '">ctol>cr  24,  1912. 


found  especially  tl'at  the  low  center  of  gravity  oii  the  electric 
locomotive  nt  tlu-  tyiH-  v. hicli  was  early  proposed,  instead  of 
heint;  an  advanlaiie.  was  a  decided  disadvantage,  and  it  has  been 
recognized  for  many  years  that  one  of  the  greatot  yirohlcms, 
if  not  the  greatot.  in  the  electric  looMluitive  is  tlie  triinsinission 
of  the  ton|ue  of  the  nut'.r  to  the drivinii  wheels.  Tlu-re  have 
been  a  ti.reat  many  coniliinations  iiropo.sed.  and  «piite  a  large 
number.  <il  ditiereiii  tyires  have  Iieen  buih  and  :are  now  in  o|H*ra- 
tton.  but  there  are  very  few  transntission  systems  that  arc  ab- 
solutely satisfactory  from  all  points  of  view.  In  this  respect. 
as  iii  most  t>lhers.  every  dvsign  is  a  c<tmprotnise  of  tlu"  con- 
flicting elenunts  not  simply  in  the.  1t*coni olive  itself,  but  oti  the 
roadbeil  and  in  the  shop  as  well. 

rile  necessity   for   a   careful   study   by   tiie  manufacturers   of. 
the  entire  problcni  of  railnxiding,  if  the  best  type  of  locomotive 
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is  to  T>€  profluccd.  is   fuTly   recognized  by  tlieni.     Tlie  desi.utners 
of  electric   locomotives   and   the   people   who   are   to   furnish   the 
apparatus  for  electrifying  railroads  must  come  into  closest  touch 
■■   with  the  operating  officers  of  the  roads,  who  should  give  them 
;;  '  the  benefit  of  their  experience.     No  suggestion  can  he  made  that 
is    too   small    to    receive   consideration.      In    the    last    analysis    all 
■  'must  agree  that  the  best  locomotive  is  the  one  that  will  deliver 
,  •■  -  the  transportation  required  of  it  with  the  lowest  sum  total  of 
>  V   expense.     This,   of  course,   not  only   includes  the  first  cost,  and 
■■-,:■'.  the  cost  of  maintenance  and  depreciation  of  the  locomotive  it- 
self, but  the  first  cost  and  cost  of  maintenance,  depreciation  and 
operation  of  the  entire  installation,  as  well  as  the  cost  of  power 
at  the  locomotive  and  the  cost  of  upkeep  of  the  roadbed.     It  is 
because  there  is  so  little  definite  and  reliable  information  on  all 
.    '  these  various  subjects  that  there  are  so  many  different  opinions 
'_':['■  concerning  the   systems  of  electrification   and   the  proper  design 
of  locomotives. 

The  standard  type  of  single  reduction  geared  street  car  motor 

;    ;'  has    been    eminently    satisfactory    for    street    car    service,   but   the 

difficulties    connected    with    it    have    increased   enormously  as 

,:'   speeds  and  the  power  of  motors  have  increase*!,  until  today  it 

.  .•  is   generally    believed    to    be    poor    practice    to    gear    locomotives 

:    directly  to  the  axle  except  for  slow  speed  work.    Several  reasons 

?:    have  contributed  to  this  belief:   First,  the   spur  gears  are   sub- 


to  the  track.  There  are  several  general  types  of  such  1"C' motives: 
I'irst.  those  with  motor  armatures  mounted  rigidly  ..n  the  driv- 
ing axle,  known  as  the  Xew  York  Central  type.  Sec-:>nd,  those 
with  motors  mounted  on  a  quill  surrounding  the  axle,  which  is 
the  type  of  the  original  Xew  York,  Xew  Haven  &  Hartford 
passenger  locomotives.  Third,  the  motor  geared  to  a  quill  sur- 
rounding the  axles,  and  connected  to  the  wheels  through  long 
helical  springs,  which  is  the  latest  type  of  locomotive  of  the 
Xew  Haven  and  some  others.  Fourth,  motors  mounted  in  the 
cab  and  driving  through  a  jack  shaft  and  a  system  of  parallel 
rods  such  as  are  in  use  on  the  Pennsylvania  Railroad.  Fifth, 
motors  mounted  low  between  frames  and  connected  to  the 
drivers  through  a  Scotch  yoke.  The  Italian  three-phase  loco- 
motive is  of  this  type.  Sixth,  motors  connected  to  the  wheels 
by  some  combination  of  gears  and  side  rods.  That  is  the  type 
used  in  the  Loetschberg  tunnel.  Switzerland,  and  un  the  Midi 
Railway  in  France. 

The  first  type  has  the  disadvantage  of  a  low  center  of  grav- 
ity, but  is  a  machine  that  is  ideal  in  its  simplicity  in  many  re- 
spects. It  has  not  been  very  successful  for  high  speed  work  on 
account  of  its  nosing  tendency,  which  requires  that  the  adjust- 
ments be  kept  in  perfect  order  to  reduce  it  to  a  minimum.  The 
center  of  gravity  of  this  type  is  about  44  in.  above  the  rail. 

The  second  type  mentioned,  that  having  the  motor  mounted 
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^~  Running  Gear  of  New   Haven   Electric   Locomotive  with   Four   l\1otors  for   Each   Axle. 
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..     jected  to  severe  punishment  when  run  at  high  speeds  when  rig- 
'    idly   connecting   so   much   inertia   in   the   wheels   and   the   arma- 
•     tures.   and   to   still   greater  punishment   from   shocks   due  to  the 
roadbed.     It  has  also  been  found  that  the  pinions  (m  the  motor 
pushing  downward  on  the  gears  are  subject  to  much  more  severe 
treatment     than    when    the    motor    pinion    is    pushing    upward. 
Second ;   the  dead  weight  of  the  motor  is  on   the  axle  and  its 
,   low    center    of   gravity   will    cause   serious   injury    to    the   track 
when  operating  at  high  speeds.    There  will  also  be  a  heavy  side 
thrust  of  the  wheel  flange  against  the  rail  on  curves  and  where 
the   locomotive   has   a  tendency   to   nose.     Although   steam   loco- 
motives have  this  same  nosing  tendency  they  do  not  injure  the 
;    track  because  the  mass  or  center  of  gravity  is  so  high  above  it. 
.:    This   same    feature   should   be   sought    for   in   the   electric   loco- 
V    motive.     Chiefly  for  these  reasons  the  speed  of  most  locomotives 
:.   having  faeavy  motors  geared  directly  to  the  axles  is  limited  to 
,     about  30  m.   p.   h.     This   type  of  locomotive,   however,   is   com- 
paratively simple  and  it  is  cheap  and  easy  to  maintain. 

TRANSMISSION-   OF   I'OWER   I.V   ELECTRIC   LOCOMOTIVES. 

The  big  question  is  how  to  connect  the  motors  with  the  driv- 

.    ing  wheels  so  as  to  provide  a  high  speed  locomotive  that  will  have 

a  reasonable  cost  of  maintenance,  and  at  the  same  time  be  a  good 

.   riding  machine:  that  is,  one  that  will  do  the  least  possible  damage 


on  a  quill  surrounding  the  axles  and  connected  t')  it  through 
springs,  is  open  to  some  of  the  same  objections  as  the  rirst  type. 
This  also  has  low  center  of  gravity,  although  it  is  considerably 
higher  than  the  first  type,  but  all  the  weight  is  spring  supported 
so  that  the  track  does  not  get  the  direct  blow.  The  original 
Xew  Haven  locomotive  nosed  quite  badly  at  high  speeds,  but  by 
the  addition  of  an  idle  axle  at  each  end  of  the  locomotive  and 
a  toothed  cam-centering  device  between  the  cab  and  the  trucks, 
this  was  entirely  cured.  The  cam  is  arranged  so  that  when  the 
truck  moves  sidewise  it  must  lift  the  cab,  which  tends  to  throw 
it  back  to  the  central  position.  The  locomotives  now  have  no 
tendency  to  nose  even  at  speeds  up  to  75  and  80  m.  p.  h.,  where 
formerly  they  nosed  badly  at  50  and  60  m.  p.  h.  However,  even 
with  the  motors  carried  by  springs,  the  track  is  liable  to  more 
or  less  damage  unless  it  is  kept  in  good  condition.  Every  elec- 
tric locomotive  which  goes  to  the  New  Haven  must  have  no 
dead  weight  on  the  axles,  as  it  is  believed  that  any  dead  weight 
on  the  axle  aside  from  the  wheels  and  axles  themselves  is  un- 
necessary and  extremely  detrimental  to  the  track.  Therefore, 
the  motors  are  mounted  on  the  quill  with  springs  as  described. 
In  the  third  type  the  motors  are  mounted  above  the  axle 
and  drive  gears  mounted  on  the  quills.  This  type  is  used  on 
the  latest  New  Haven  electric  locomotive,*  which  has  the  same 
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nlieel  arrangement  as  the  original  New  Haven  type.  This  Idco- 
-.r.otive  has  a  high  center  of  gravity  and  the  quills  are  so  spaced 
that  they  have  a  total  play  of  3  in.  about  the  axle,  V/i  in.  above 
.;i;d  below,  which  allows  for  imperfections  in  the  track.  These 
engines  ride  very  smoothly.  They  have  been  in  service  on  the 
New  Haven  and  in  the  Hoosac  tunnel  on  the  Boston  &  Maine, 
;;nd  forty  more  are  now  under  construction  for  the  New  Haven. 
This  type  has  been  built  both  with  a  single  motor  per  axle  and 
with  twin  motors  of  the  same  total  capacity  per  axle.  After 
building  a  number  of  the  former,  whose  motors  were  so  large 
as  to  require  double  gears,  it  was  found  that  the  same  output 
could  be  obtained  with  less  weight  and  less  cost  by  substituting 
two  motors  for  the  one  large  one.  This  arrangement  is  illus- 
trated herewith,  and  has  the  following  advantages :  First, 
only  one  gear  is  required,  as  both  motors  drive  through  the 
same  gear.  Second,  the  two  motors  are  lighter  and  easier 
to  handle  and  cheaper  to  maintain  than  the  large  one.  There 
is  no  more  chance  for  damage  in  the  small  motors  than 
there  is  in  the  big  ones,  as  they  have  practically  the  same 
number  of  coils  in  the  motor  and  the  same  number  of  con- 
nections and  commutator  bars  and  brushes  and  brush  hold- 
ers as  the  big  motors;  and  the  small  motors  are  much  easier  to 
repair  and  handle.  Third,  the  motors  in  this  case  are  inter- 
changeable, with  the  exception  of  the  field  castings,  with  the 
motors  which  are  used  on  the  New  Haven  multiple  unit  motor 
cars.  Fourth,  two  motors  being  connected  permanently  in  series 
gives  in  etFect  one  motor  of  double  voltage,  and  consequently 
half  current.  This  reduces  the  carrying  requirements  of  cables 
and  switches  to  one-half,  and  thus  makes  a  substantial  saving 
in  the  cost  of  control  equipment.  While  these  locomotives  are 
now  built  for  single  phase  operation,  they  would  have  prac- 
tically the  same  advantages  on  direct  current.  The  twin  motor 
scheme  adapts  itself  well  to  high  voltage  d.  c.  operation. 

The  fourth  type  of  locomotive,  that  with  the  motors  mounted 
high  up  in  the  cab  and  connected  to  drive  wheels  through  cranks, 
parallel  rods  and  jack  shaft,  is  the  type  adopted  by  the  Pennsyl- 
vania Railroadt  for  the  New  York  terminal.  They  have  a  very 
high  center  of  gravity  and  although  the  weight  on  the  driving 
axle  is  about  56.000  lbs.,  and  consequently  requires  stiff  springs, 
the  locomotive  has  riding  qualities  corresponding  to  the  best  steam 
locomotive.  There  is  no  tendency  to  nosing  and  no  bad  effects 
on  the  track.  These  locomotives  are  the  most  powerful  electric 
locomotives  ever  built,  and  have  shown  themselves  to  be  reliable, 
having  a  record  for  the  first  year,  with  33  locomotives  in  serv- 
ice, of  but  13  train  minutes  delay  chargeable  to  the  locomotives. 
They  have  a  guaranteed  tractive  effort  of  60,000  lbs.  and  have 
actually  developed  over  75,000  lbs.  at  the  drawbar.  This  corre- 
sponds to  a  crank  pin  pressure  of  over  100,000  lbs.  Of  course, 
the  normal  pressure  on  crank  pins  is  not  nearly  so  high,  but  it 
is  sufficient  to  impose  strains  on  the  jack  shaft  bearings  that  are 
Very  hard  to  hold.  The  locomotives  will  haul  a  train  weighing 
as  much  as  eight  hundred  tons  up  a  2  per  cent,  grade.  The  main  ; 
rods  are  set  at  an  angle  of  45  deg.,  which  is  much  to  be  pre- 
ferred to  the  vertical  motor  rods  adopted  for  the  first  locomo- 
tive built  for  the  German  State  Railways.  These  were  practi- 
cally failures  and  it  is  understood  that  future  locomotives  will 
huve  motor  rods  arranged  similarly  to  those  of  the  Pennsylvania. 
Jt  has  been  found  that  locomotives  of  this  type  require  very  care- 
I  il  adjustment  to  maintain  the  shafts  parallel  and  properly 
<^  ntered  and  quartered.-.jr... ./  -y  :  ■-:y.;.-';  :  '.  -  .,.•  .  v-  w- ■ 

The  use  of  side  rods  on  an  electric  locomotive  introduces  some 
'  afferent  problems  from  those  found  in  the  steam  locomotive. 
>  there  are  no  reciprocating  parts  such  as  piston  rods,  the 
I  -rts  are  susceptible  to  perfect  balance  which  is  usually  impos- 
^  .>le  in  the  steam  locomotive.  The  rods  must  be  very  much 
'  rger  than  for  a  corresponding  steam  locomotive  because  the 
'  itire  power  has  to  be  transmitted  through  one  set  of  pins  and 
'   ds  a:  certain  points  in  the  revolution  while  the  steam  engine 


transmits  the  power  from  only  one  C5'linder.  The  steam  engine 
has  another  advantage  in  that  the  main  rods  on  the  two  sides 
are  connected  to  loose  ends,  while  the  rods  on  the  two  sides  of 
the  electric  are  connected  to  opposite  ends  of  the  motor  shaft  as 
well  as  the  jack  shaft,  which  introduces  a  great  many  chances 
for  inaccurate  workmanship  in  quartering  and  tramming  and 
consequent  knocking  in  the  pins  and  bearings.  ;^ .  .  <■ 

The  fifth  type  of  locomotive,  that  employing  the  Scotch  yoke 
for  transmitting  the  power  from  the  motors  to  the  driving  axles, 
has  been  used  exclusively  for  the  three  phase  locomotives  on  the 
Italian  state  railways.  The  first  ones  have  been  in  service  some 
10  or  12  years  on  the  Valtellini  line  and  have  given  excellent  re- 
sults. The  later  ones,  some  35  in  number,  which  are  shown  in 
one  of  the  accompanying  photographs,  have  been  used  about 
two  years  on  the  Giovi  line  near  Genoa.  These  machines  have 
some  excellent  qualities,  light  weight,  powerful  motors,  and 
motor  weight  entirely  spring  supported.  They  have,  however, 
been  used  only  in  slow  and  moderate  speed  service,  so  their 
performance  at  high  speeds  remains  to  be  shown.  These  loco- 
motives also  require  very  accurate  adjustment  although  not  so 
close  as  the  one  with  side  rods  and  jack  shafts,  as  the  Scotch 
yoke  drives  one  axle  through  a  sliding  block  and  the  others 
through  parallel  rods  connected  to  the  yoke  by  knuckle  pins. 
Spherical  crank  and  knuckle  pins  are  largely  used  with  this  type 
of  drive. 

The  sixth  and  last  type  mentioned  drives  the  locomotives 
through  a  combination  of  gears  and  side  rods,  or  gears  and 
Scotch  yokes.  A  number  of  such  locomotives  have  been  built, 
the  most  notable  being  the  one  for  the  Loetschberg  Tunnel 
in  Switzerland  and  the  one  for  the  Midi  Railway  in  France. 
The  former  has  two  1,000  h.  p.  motors  each  connected  by  a 
helical  tooth  gear  to  a  jack  shaft,  which  is  slightly  above  the 
driving  axles,  and  thence  by  parallel  rods  to  three  pairs  of 
driving  wheels.  Although  the  motor  speed  is  extremely  high,  the 
gears  operate  practically  noiselessly  and  with  high  efficiency.  The 
duty  on  the  jack  shaft  bearings  is  much  easier  than  when  side 
rods  only  are  used,  since  the  reciprocating  pressures  are  practi- 
cally all  in  a  horizontal  direction,  and  can  therefore  be  cared  for 
much  more  easily.  Either  of  these  types  has  a  fairly  high  cen- 
ter of  gravity.  While  either  locomotive  is  subject  to  criticism 
for  having  both  gears  and  side  rods,  it  must  be  admitted  that  the 
arrangements  for  both  are  such  as  to  give  the  best  results.  The 
jack  shafts  for  side  rod  drive  should  be  located  in  the  same  hor- 
izontal plane  as  the  driving  axles,  consequently  the  problems  con- 
nected with  tramming  and  quartering,  and  with  bearings  would  be 
reduced  to  a  minimum.  In  some  respects,  this  design  is  superior 
to  either  straight  geared  (gears  on  axles)  or  straight  side  rod 
t\pes,  and  it  is  probable  that  a  great  many  locomotives  with 
gears  and  side  rods  will  be  built.  The  twin  motors  may  be  used 
here,  thus  reducing  the  gears  to  the  lowest  number  or  the 
smallest  width  of  face. 


.'i>>e«..-.\ 


liiiiiiiircr.    I  )eci  in:<.r.    1"'(W.   ■  :iei-   490..\- 


Shipments  of  Ir(>x  Ore.— The  total  shipments  of  iron  ore  on 
Lake  SuiK-rior  was  36.338.382  tons  to  October  1,  as  against  24,- 
837.137  tons  to  the  same  time  of  last  year,  which  is  an  increase  of 
11.501.245  tons. 

lxsrLATiN(;  Steel  P.\sse\(;ek  C.\ks.— "1  believe  the  difficulties 
of  insulating  steel  passenger  cars  could  Ik"  overcome  by  plac- 
ing a  strip  of  non-Conductive  material  1)etween  the  side  post  and 
inside  linish  and  by  eliminating  the  air  space  entirely,  \egetable 
libre.  filling  the  entire  space,  could  be  used  to  great  advantage 
especially  if  this  insulation  could  be  manufactured  so  as  to  have 
a  sponge-like  appearance,  thus  dividing  the  space  into  millions 
of  small  and  closed  air  cell>.  Such  insulation  would  he  cheaj) 
and  effective  and  there  would  be  no  danger  of  fire  as  it  is 
enclosed  by  fireproof  materials.  I  am  sure  such  a  car  could  also 
be  heated  in  the  same  way  as  our  wooden  coaches,  and  the 
efficiency  in  both  cases  would  be  practically  the  same." — A. 
Stoikoz>.'it:  before  the  (.'niuidiaii   l\'aih\.'a\  Club.i\   ,..  .       -.-•...•.c 
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T>  !■'  l>i' jir.  nJiiffcl.  jv  fulK  r,c.  ..jiii/iil  i>\  ilum  flu  .li-iun<r~ 
<i|  I'li-Otrio  l'ii-"tlliili\  »■•>  ;il)  I  llli  lir..])'.-  \\!l..  ;t1i'  I.,  iiinii-li  tlu 
;il)|>;ir;ini«  l..r  tltiiri  i\  in-  iailr..aiN  mii-t  vmiiu  mi..  il..-i-i  |..tuli 
with   tliv  ojuTaliii'^    ..riK-cr<   ni'   tlu'   r.^ul-.    wli..    ^li.inM    -jm.-   tluni 

tlu-  liiIUlM  "f  tluir  rNpiTItHir.  \.>  >H-Ui-II"ll  '-.ill  In  IHa'li  tlial 
i>  ii'i>  »ma1l  !■>  rrci-t\»-  i-.tn»i.li  rati. 'ii  In  tlu  la^l  aiial\~i^  ail 
imf«t  ai^rit  tliat  ilu'  lust  iMi-c.m.iiix  i-  i-  ilu-  ..tu'  iliai  will  cl(li\ir 
tlu-  lran*)».riatii'ii  r«.i|uiri'ti  <<\  it  uiiii  ilu-  l..\\r-t  ^um  I'Hil  ..i 
fxpiii-r  lliis.  .'i'  >i.ur-«f.  ii.il  ,.ni\  iiulmit-  ilk  iir^i  >■• '-I.  ami 
tlu'  i.i.>t  >.t  maiiUiiiaiu-i'  and  iKpiniaii.  iii  ..i  ilu-  1.  u-.  an.  ii  i\  t-  ii- 
Sfll.  lull  tiu-  lir^l  »■.  .^t  ami  i-i  .st  I.I  inaiiitiiiaiua .  ilr]irriialii 'ii  ami 
operation  ..f  tiu'  nuiri.-  in>iallaii.  .n.  a^  ucll  as  liic  i-..>i  .,|  p..\\ir 
;it  tlk'  l<'i-Mim'ti\r  anil  tlu-  i-osi  ..f  iipkirp  ..i  ilu  r..a.liKW.  It  i- 
iK'Caiisi-  liuri'  i>  s, ,  linlr  <iiiinilr  and  rtlial'K-  inf.  .rinali.  .n  .  .n  all 
lliCM-  various  >ut>ji-it>  tliat  tlun-  ari-  >. .  nianx  .liitirtiu  ..pini.'n~ 
coiUH-niinji  tin-  Mstonis  i«t  ilri-triru-alii.n  and  ilu  pr.ipn-  iKsi.^n 
lit    loci 'tilt  itivc>:         "        . 

Tlu-  >tandard  t>  pc  of  siii.uli'  riiliuii..n  .jiari.l  -nni  lar  nu.ior 
lias  lic'iii  omitutitly  satisfactorx  i. .r  sirtri  lar  scrviii-.  Imt  ilif 
•  iitlicttltiis  coniUAifd  \\itli  it  lia\t'  incna-td  iiiorni.  .u>l>  a* 
speeds  ami  tlu-  1)o\vit  ..f  motor-  lia\r  iniTra-i.!.  tinii!  t.'dax  it 
is  iiiiii'rally  lu'lievi-il  t..  In-  poor  ))railiir  i..  L;iar  In.  .m.  iti\  »■> 
<liri'Ctl>  to  tlu-  axU-  ixcipt  tor  slow  -pcid  \\..rk  Scviral  ria-oii> 
havi-   Cdiitriliutt-d   to   this   luliri':    I  ir-t.   tlu-    -piir   vi.ir-   ar<    nuIi 


;•  •  ilu- ira>-k        Tlicn- ari- -i-\  i  ra!  i^i  lural  typi-- .  .f   -lu'li    '  i -v     •> 

I  ir-i.  ilio-i-  with  ni..i..r  artnaltiri>  in..»nUii|  riu:i.ll.\  -v.  -h..-  d"iv- 
\u-^  a\lr.  l<n..wn  a-  the  \\  \\  ^..|■k  <  \ntral  tvin.-.  Srv-  •  di  tl.  st 
with  ni..t.M-s  moiiiitid  on  a  "luill  -urr. 'iitulin'^  ilu-  asN.  wliiol  is 
ilu  i\pc  ..('  ilu-  original  \'i\\  ^..rk.  .\\\\  llavm  v\  -'artfrd 
pa~si  nunr  1.  .i-onioli\  a--.  I'hir.l.  ilu-  n)..t.ir  '^laml  i.'  ,;  .iiill  »-.ir- 
r..nnilni'^  ilu-  axK->.  and  i .  .ntu-i-tril  to  tlu-  ulu-i-K  tli-.  iiijli  1.  ml 
lu-lii'al  Nprini^s.  wiiioh  i-'  ilu-  latent  \\\k-  ..i  l..i-oni.  ■!-■  -  o|'  :iu 
Wu  llavt-n  and  >onu-  oilu-r-.  I-'. .iirtli.  in..i..r>  m-u:::(-l  in  :lu 
rail  and  driving  tliroiiuh  a  jack  >hat't  and  a  -_\»ti-'n  •  :  para'lel 
r..d-«  such  ;is  arc  in  use  mi  tlic  rctinsylvatiia  Kailr.  a-'.  l'i''th. 
m.iiors  niouincil  low  h.-twccn  franu-s  and  coinu  -Tt-:  t">  tlu 
dri\cr>  throiit;li  a  Scotch  \. .ki-.  Tlu-  Italian  thrc<.-!'l'.a>-c  loco- 
niotivc  is  ot  this  t\pc.  Sixth,  motors  coniu-cu-d  v  fiu  wliccl- 
li\  >.  .nu-  coiiiliination  of  shears  and  side  rods.  That  :-  llie  type 
n>cd  in  the  l.oi-tschherii  tunnel.  Switzerland,  and  -n  the  Midi 
Kailwav    in    IVaiice. 

The  first  t>i>e  has  the  (disadvantage  ^>i  a  low  cmur  .f  Rtav- 
it.\.  hut  is  a  maohiiie  thai  is  ideal  in  its  siniplicitv  in  -nany  re- 
spt-cts.  It  has  nut  heeii  very  successful  for  hiuh  -pie<'.  work  .>ii 
account  .'f  its  nosing;  ti-iuK-ncy.  which  rei(iiiri-s  that  :iu  adjusi- 
iiu-nts  lie  kv-jil  in  pi-rfi-ct  order  to  reduce  it  to  a  mininnnii.  Tlic 
center  <<i  ).;ra\ity  of  this  t>  pe  is  ahoiit  44  in.  alio\e  tlu   rail. 

rile   -ecoiid    tyjie   ineiitiniu-d.   th.it    haviiii:    the   mot.  r    moniitt.l 


RLinning    Ce.ir   of    Ntw    H.ivrn    Electric    Locomotive    with    Four    Motors    for    Ench    Axle. 


ji-ct«il  to  .-<-\er<-  piini-lMiuni  wluti  run  .ii  li!L:h  -j.ie.N  wlu-n  ri;^- 
idl.i  c.  .imiciiiiL:  -.  ■  much  im-rii.i  iii  ilu-  wlu-il-  .lU.l  tlu  .-irma 
tures.  and  t..  -nil  -.^ri-aiei-  iiuiii-hmetii  ir..ni  -h.-ck-  .Itu  to  ilu- 
ruadlied  it  li.-i-  al-..  heeii  I'ouud  ihiii  tile  iiinu-n-  oil  the  iM..i.ir 
pu-hitiy  downward  . 'ii  ilie  Lii-.n-  .are  ~ul>ii-ct  !.<  :iiui'h  in.'ri-  s«-\ert 
treatment  than  w  lu-ii  the  nu.t.ir  pinion  i-  pu-hiiiL;  upward, 
."^ecoml;  tlu-  de.id  weii^ht  of  the  ni.-tor  is  .n  the  axle  and  its 
low  center  of  i;ra\it_\  will  cause  .«i-ri.u>  miuiv  to  tiu  track 
v\  lu-n  .ipenitiiu:  ;it  liii;h  sjiet-d-.  riure  wil!  al-o  '.e  .i  lu-a\;.  »ide 
thru-t  of  the  niieel  ll;ui!^e  a^aii!-t  tlu  rai'  on  vurxe-  aiul  where 
the  l..Coinoiive  h.i-  .i  tendency  I"  ii..-t-.  X'tluiiuii  -tcim  l.'C.i- 
ni.  .ti\  e» -h;i\\-  thi-  -anu-  ;i.-siiiu  ti.n.linc\  tlie>  .jo  tu  ii  injun  the 
track  hecatise  the  mas-  or  cetUer  "i"  ufavit}  is  -■  his.;h  ahove  it. 
rhi>  -aiiu  feature  -liouM  lie  -  'uuiii  f.  .r  in  ilu  vK-ctric  I.  .co- 
in..tiM--  I'hietJy  for  llu-i-  re,i-"ii»  tli;-  ,pi-e.l  ..i'  m..-i  foi-. -m.  .lives 
liavm-^;  hea\\  m.-i.-r-  u;eare'l  ilirectly  t..  tlu  axle-  i-  liniiied  to 
.iliout  .^(  111.  p.  h.  thi-  ivjie  ..if  1- .Com- .ii\  e.  h.'wever.  i-  v-  .in- 
jianitiveh  .  simple  and  it  is  ciuati  an. I  i.i-y  i-.  nraim.'iin 
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The  I'Ijl:  iiuestii'ii  i-  how  l..  c-niuct  the  nu-i.-r-  with  tlu  .jriv- 
iiu;  wheels  .s.i  a- to  provide  a  lii^ili  -peel  :oCom..ti\e  thai  will  have 
a  reasotiahle  co.st  .■!  maintenance,  aiui  at  the  -anu-  time  Le  a  :.^oii(l 
ri.linu  mjichine  :  that  is.  ,  .lu-  th.-u  wil!  .1..  the  Ua-I  p. -s-ihle  -l  ima.iic 


•II  .'I  >;uili  -urr.  .niKliiii.:  the  ax'e-  ;md  ciiiu-cu-.l  i"  •  -.liro-a;;!! 
-pniu;-.  i-  ..)ieii  t..  -onie  .'f  llie  <anu-  ohiecti.'n-  ;i-  ilu-      rst   tv-pe 

I  hi-  .i!-..  ha-  I.'W  cmtrr  of  -.^ravitv.  altli.>U'.^li  it  i-  ■•  v.-t<leralily 
liii.:h(r  iliaii  the  iir-i  type,  hut  all  the  vveitilil  i-  -iiriiiL;  -uiiponeil 
-•■  tliat  tlu  track  il.n-  ii'i  •..;i  i  tlu-  direct  IiL.w.  Th.r  .  iriv-inil 
\t-w  I  lav  ell  l.n-oiiKitive  n.i>e.I  i|uite  h;idly  .'it  liii.ili  -p.e.'i-.  hut  h.v 
ilu-  a.ldilioii  of  an  iille  axle  at  each  end  "i  tlu-  '.  . .  ",,  tjvc  ;.nd 
a  t... 'tiled  cun-ceiiterini;  device  hetwcen  the  cah  an. I  •';'.■  trucks. 
this  was  entirely  cure<l.  Tlu-  cam  is  arran.yed  s.;.  i!;;.'  -v  lu-n  tlu 
truck  nunes  sidevvi.-e  it  must  lift  the  cah.  which  ttu;'-  :'<  ihr-.w 
it  hack  t.)  the  central  position.  The  locomotives  li.  "v  ivave  no 
liii.iency  t..  n.  ise  even  at  spt-t-d,-  uj)  t.i  "5  .-nid  ."-^0  fn.  l'.  ii.. where 
f  ■niurlv  they  nosed  hadly  at  50  and  (i)  m.  ]>.  h.  II-  wv-.er.  c.en 
with  the  111.  itors  carried  hy  -iirituis.  the  track  is  li;il.-!e  t.")  more 
.  r  less  dam;(t;e  unless  it  i>  kept  in  ^.md  condition.  Every- ciec- 
tric  loc.iniotivc  which  .ti^cs  t-i  the  Xew  Haven  rn;-:  have  it" 
lieatl  wcitilit  en  the  axles,  as  it  is  helicved  that  ;iny  .'.'.lU  wfii:hi 
on  the  axle  a-ide  from  the  wheels  and  axle.*  the!-'r-../,e»  i?  '.'.n- 
lu-cess.-iry  and  extremely  detrimental  to  the  track.  Therei'-re. 
the  motors  are  mounted  on  the  quill  with  sprins'?  :.-  kscrii'ed. 
In  the  third  type  the  niolors  are  mounted  a!  oVc.  *he  r.xle 
ami  drive  'jears  mounted  ..n  the  quills.  This  type  i-  c.'sei.l  --'n 
xhc  latest  Xew  Haven  electric  locoraotive.*  wliich  'u^s  :;'•?  .sj,mi' 

-It    ./'I ."-,-. -J)/    {•.ii^iiui>\    \v.\\ .    i'.'lj.   ;';u;i-    .^u}.  '  ~ ;...    '    ". 
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;eci  arrangement  as  the  Original  Now  Ilavori  tyiio.     This  loco- 
live  ha-  a  higli  center  of  .gravity  and  tiie  ([uUh  arc  s<'  spaced 
it  thov  liave  a  total  play  i>\  o  in.  almut  the  axle.  I'j  in.  ali^ve 
j  bei'   v.  which  allows  for  imperfections  in  the  track.     These 
.;tnc-    r-.k-   very   smoothly.     They  have   been  in   ser\ice  xn   the; 
.  vv  Haven  ami  in  the  Hoosac  tnnncl  on  the  Boston  &  Maine^ 
(1  forty  ni-re  are  now  under  construction  for  the  New  Haven, 
'lis  type  Iia,-  licen  huilt  both  with  a  single  motor  ]ier  axle  and 
•th   twir.   nv'tors   of  the   same   total   capacity   i>er   axle,     .\fter 
:ildin^   ■»  nnmlier  of  the  former,  whose  motors  were  so  lartie 
-   t>'    re  luirc    il^aible   uears.   it   was    f<iund   that   the   same-  output 
•.lid  Te  "!itaine<l  with  less  weight  and  less  cost  by  substiuuin.i.; 
!\  o  ni"i"r^  i"V  the  one  large  one.     This  arrangement  is  illus- 
ted    i'.ercuitli.     and     has    the     fcdlfiwing    advantages:    .First. 
• 'y   one    t;car    is    re((uireil.    ;i--    Imtli    motors    drive   tllroittiii    the 
«.  no    lie.'.r.      Second,    tiie    two    mot'irs    are    ligliter    and    easier 
hau'ile  and  che.iper  to  maintain   than   the  large  one.     There 
i-    nt.    »ii    rv  ,  chance    for     damage    in     the    snuill  motors    than 
ilo.re;-    iii   the    big    ones,    as   they    have    practically   the    same 
. ni;mJ>er    •'!    c^il-    in    the   motor   and    the    same   numlii.r   of   con- 
iii.jtion-.  and    conunutator    bars    and    bruslies    an<l    bru>h    Jtold- 
tri  as.the  Iriu  m..iors;  and  the  small  motors  are  much  easier  to 
ri--)air  and   h.iiidle.     Third,   the   motors   in   this   case   are   inter- 
d'angeali'i.-.    with   tiie   exception   of   the   liobl   castings,  with   the 
ti-  >tors  Mdiioli   :irL-   used   on   the   Ww   Haven   nudtiplo  unit  motor 
i,:rs.     1-^  unh.  two  motors  being  connected  permanently  in  series 
, --..ves  in   eiteot   one   motor  of  double   voltage,   and   conseqtiently 
!r  If  current.     1  Iii-   reduces  the  carrying   re(|uirements  of  cables 
,!•  d'  switchrv    (,,   oiio-half.   and    thus    makes   a    substantial    saving 
II'   the  '.i-t  "1   control  equipmeni.     W  jiile  these  locomotives  arc 
li'.v   built    for    -ingle   phase   operation,    they   would   have   prac- 
n  ally  tin-   -.inK-  ;id vantages  on   direct  current.     The  twin  motor 
-•'leme.  adapt r  itself  well  to  high  voltage  d.  c.  operation. 

The  fvi.irth  type  of  locomotive,  that  with  the  motors  mounted 

ii'mi  up  ill  ilie  call  and  connected  to  drive  wheels  through  cranks. 

"I'i-.rallel  rods  and  jack  shaft,  is  tiie  type  adopted  by  tlie  Pennsyl- 

i.;-iia  Kailroad'^  for  the  Xcw  York  ternu'nal.    They  have  a  \ery 

Irsh  center  of  gravity  ami  although  the  weight  on  the  driving 

axle  is  aii'''Ut  56.000  lbs..  an<l  consequeiuly  recjiu'res  stiff  springs. 

tl;*.' locomotive  lias  riding  (|ualities  corresponding  to  the  best  steam 

,i' '.omotive.  There  is  no  tendency  to  nosing  and  iio  bad  effects 

1    the  track.     These  locomotives  are  the  rno.st  powerful  electric 

I'  ■omotives  ever  built.  atKJ  have  shown  themselves  to  he  reliable. 

t...vihgu  record  for  the  first  year,  with  33  locomotives  in  serv- 

t'  ..of  iiir.   13  U':iin   niiniUcs  <lelay  chargeable  to  the  locomotives, 

ty.ey  iiavL   a  guaranteed  tractive  ettort  of  tiO.OOO  lbs.  and  have 

,:;',ttally  <icvel"ped  over  75.000  lbs.  at  the  drawbar.     This  corre- . 

- ;;,  >nds- .:•  ■  a  crank  jiin  ])ressurc  of  over  100,000  lbs.     Of  C-outsc. 

,■    ■•  noi-jtia;   iiressure  on  crank  pin.-  is  not  nearly  so  high,  but  it 

•■■   Mifficfiit  to  imiiose  strains  on  the  jack  shaft  bearings  that  are 

''::  "y  hiir'i  I"  h'dd.     The  locomotives  will  haul  a  train  weighing 

■  •.-  nulcr.  a-  eiylit  himdred  tons  tip  a  2  per  cent,  grade.    The  main 

■s  are  ?et  at  an  angle  of  45  deg..  wliicli  is  much  to  be  pie- 

■.  Ted .  t     the  vertical  motor  rods  adopted  for  the  first  locomo- 

-■  bu:h   I   r  thv  German  State   Railways.     These  were  pracii- 

■  jy   ia:!in\s   and   it   is  understood  that  future  locomotives  will 

■  >e  tiiv.i  r  ro.S  arranged  similarly  to  those  of  the  Pemisylvania. 
;Tas  i>vcfi  fc'Vnd  that  locomotives  •<{  this  type  rccinire  very  care- 
•    aii.a-tnunt   to    maintain    tiie    .-li.ifts    jiarallel    and    properl\ 

;;  "'tei-c'/ ;iiid.f|iiartered. 

■  -he  v.":  .  I  side  rods  on  an  electric  locomotive  introduces  some 
■icrcr.:  .r.rolilems   from  those  found   in  the   steam  locomotive. 

!  -   tjuri    ;av   iio   reciprocating   jiarts   .sucii   as  piston   rods,   the 

■  ;'ts  a::,-  stjsOeptible  to  perfect  li.dance  which  is  usually  impose 
/'eii.   •;.,(.•. steam   locomoti\e.      The   rods   must    be   very   much 

,  "-ier  ::"... ;i^f..r  a  corresjjonding  steam  locomotive  Ijecause  the 

■'_''"*-' i  ^  '•'■!■  has  to  be  transmitted  through  one  set  of  pins  and  / 
-:-■-;  a;   , '.r '.a in  points  in  the  revolution   while  the  steam  engine 


!■  n'l. 


^■'■fl. 


Iraiismiis  the  power  from  only  c-ne  cylinderl  'llie  steam  engine 
has  another  advantage  in  that  the  main  ro<ls  on  tl)e  two  sides 
are  connected  to  lo^iSe  ends,  while  the  rods  oil  ilve  two  sides  of 
the  electric  are  connected  to  opp(,isite  ends  of  the  motor  shaft  as 
well  as  the  jack  shaft,  which  introduces  a  great  many  chances 
for  inaccurate  workmanship  in  quartering  and  tramming  an<l 
Consequent  knocking  in  the  pins  atrd  bearings.  :    , 

The  lifth  tyiie  of  locomotive,  that  employing  the  Scotch  voice 
for  tr.insiniiiing  the  power  from  the  m<'tors  to  the  driving  axles. 
has  been  used  exclitsivcly  for  the  three  pJiase  locomotives  on  the 
Italian  state  railways.  The  first  ones  have  been  in  service  sonic 
10  ot"  12  ye.'irs  on  the  \  altelHtii  litie  and  have  given  excellent  re- 
sults. The  later  ones,  some  35  in  number,  which  arc  shown  in 
'Vne  of  the  accompanying  piioii.i^niphs.  have  Ijccn  used  alK)Ut 
two  years  on  the  (h'ovi  line  juar  (ienoa.  These  machines  have 
some  excellent  (jualilies.  light  weight,  powerful  motors,  and 
motor  weight  entirely  si>ring  supported.  They  have,  however. 
been  used  only  in  sl<iW  and  m<)dorate  sf>eed  service,  so  their 
performance  at  high  si)eed>  remains  to  be  shown.  These  loco- 
motives als<i  reiiuire  very  accurate  a<ljustment  although  not  so 
dose  as  the  one  with  side  rods  and  jack  shafts,  as  the  Scotcli 
yoke  drives  one  axle  thrmigh  a  sliding  block  and  the  others 
through  parallel  rods  connected  \<^  the  yoke  by  knuckle  pins. 
Spherical  crank  and  knuckle  pins  arc  largely  used  with  this  type 
of  drive. 

The  sixth  and  last  type  mentioned  drives  the  locomotives 
through  a  combination  of  gears  and  side  rods,  or  gears  and 
Scotch  yokes.  A  mmiber  of  snch  loc<)motives  have  been  built, 
the  most  notable  being  the  one  for  the  Loetschhcrg  Tunnel 
in  .Switzerland  and  the  one  for  the  Midi  Railway  in  I'lance 
The  former  has  tAVo  1.00(^  h.  ji.  motors  each  connected  by  a 
helical  tootli  gear  to  a  jack  shaft,  which  is  slightly  above  the 
driving  axles,  and  thence  by  parallel  rods  to  three  pairs  of 
driving  wijcels.  Although  the  motor  speed  is  extremely  high,  the 
gears  operate  practically  noiselessly  ancl -with  high  efticiency.  The 
<luty  on  the  jack  shaft  be.irin.cs  is  much  easier  than  when  side 
rods  only  are  used,  since  the  reciprocating  pressures  are  practi- 
cally all  in  a  horizontal  <hrection,  and  can  therefore  be  cared  for 
much  more  esTsilx.  Either  of  these  tyi)es  has  a  fairly  high  cen- 
ter <  if  gravity.  While  cither  locomotive  i?  subject  to  criticism 
for  having  both  gears  and  side  rods,  it  must  be  a<lmitted  that  the 
arrangements  for  hoth  are  such  as  to  give  the  best  results.  The 
jack  shafts  for  side  rod  drive  should  he  located  in  the  same  hor- 
i^'ontal  plane  as  the  driving  axles,  consequently  the  proldems  con- 
Heeled  with  tramming  .and  <|u;irtirincr.  and  with  bearings  would  be 
reduced  to  a  niinimum.  In  some  respects,  this  design  is  superior 
to  either  straight  geareil  (gears  ou  axles  >  or  straight  side  rod 
types,  and  it  is  pro! lal do  that  a  grt^at  many  locomotives  with 
gears  and  side  rtxls  will  be  built.  The  twin  motors  may  he  liSed 
here,  thus  rodttcing  the  gears  to  the  lowest  numlwr  or  the 
smallest  width  of  face..  •  , 

Sini'MKNi>  til  luoN  •)!<):.  Tin-  tot;d  ^.Iiipiiu-«.i>  itf  iron  ox»-  ..u 
Lake  .SiiK-rior  ua-  3r>.3.>S..iS_'  ton-  i,i  <  »ct..I„-r  I.  a-  agaiu-t  J-4.- 
S,v.l37  toll-  t, ,  the  -aiTU-  time  of  la-t  yeai:,  uhich  is  an.  increa>e  oi' 

ll,5(il.i45  toll..  ■   /  ■.'^.■-  ■."■'  ..\^^^'y.-H-'- .':■':/ -;- 

lN<t  1  ATivt,  Sii  Ki.  i'\-vi\(,KK  lAks:  "T  bejii«-ve  llie  ilitlicnhirv 
ot  iiKulating  -te' 1  p.i--eniier  car-  Could  ,1k-  iiverc'Mtie  Uy  placr' 
in.L:  a  -iri))  ..(  uon-c,ondiuti\i-  mai(.-rial  lu-tween  the  -iile  pi>-l  ami 
i.iiside  ioii-h  and  by  elimiiiatiniL;  tlu-  air  «i)>ace  etitirA-lv.  \  ei;ctablv 
libre.  idling  tin  entire  -pace,  could  lie  Used  to  great  a«lvamage 
e-i)i-cially  it  thi-  in-nlatiou  could  be  manufactured  ><i  as  to  ha\e 
a  -pon-e  liki-  aiii>earance.  tlui-  ilivitliuiL;  the  >pace  into  million- 
oi  -inall  ami  clo-ed  air  cell-.  Such  m-ulalion  w.juhi  K-  clu-ap 
and  etiectiM-  and  titere  uould  be  no  danger  of .  iire;  as  it  is 
e'nclo-i:d  iiv  lireiiro,,!   iniiterial-.     1   am  -ure  -uch  a  car  c. >idd  .-d-o 

be    luatetl    in   tile    -ame    vva>    a-    oui-    w leu    coaciie>,,   and    tlie 

etticiency.  in    both    case-    w>^dd    be    praciicall\     tlie    same."— .>. 
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.".•.v.  :.  ■^•^": /"iv;^-    vr;;-:\;;.BY  A.  c.  LOUDON.        ."■;/- "•^'■-■"\ -■.'■': ■' 

Ask  almost  any  engine  house  foreman  and  he  will  tell  you 
that  he  has  so  much  to  look  after  that  he  hardly  knows  where 
to  begin;  in  fact,  he  is  overloaded  and  much  overloaded  with 
work.  The  majority  of  engine  house  forces  have  not  enough 
supervision,  although  this  is  not  so  much  the  case  with  large  en- 
gine houses  as  those  located  at  moderate  size  terminals.  The 
more  miportant  engine  houses  require  large  appropriations  for 
pay  rolls  and  it  is  easier  to  work  in  an  extra  man  or  two  than 
with  a  smaller  one. 

Take  the  case  of  a  20-stall  engine  house  located  in  an  eastern 
state  and  handling  an  average  of  25  engines  daily  with  a  ma.xi- 
mum  of  about  40  during  the  busiest  season.  The  entire  staff, 
including  laborers  and  coal  men,  consists  of  35  men  and  one 
foreman  only.  The  practice  followed  is  a  common  one.  The 
foreman  is  on  duty  during  the  day  and  turns  the  work  over  at 
night  to  a  hostler,  who  does  not  even  have  authority  over  the 
skilled  labor.  The  results  in  such  cases  are  alnmst  always  unsatis- 
"•'  factory.  The  foreman  is  waked  during  the  night  four  or  five  times 
a  week  to  settle  questions  that  arise  and  concerning  which  the 
hostler  and  machinists  will  not  accept  responsihilty.  .\fter  a 
few  such  night  trips  to  the  engine  house  he  becomes  worn  out, 
his  brain  will  not  work  properly,  and  he  makes  mistakes  which 
result  in  engine  delays,  overtime  and  other  unnecessary  ex- 
penses. He  is  called  to  account  for  it,  and  all  too  frequently 
is  discharged  when  he  is  not  at  fault  and  has  not  had  a  fair 
/••show,  because  he  was  overworked.    .,■•;■,     ;  .■•,,/,.•'' 

•  ;.       On  the  other  hand  if  the  foreman's  rest  is  not  disturbed,  al- 
' '     most    as    nuich   trouble    results    from   blunders    made   by   the   ir- 

■  responsible  hostler.     Lack  of  tact  in  dealmg  with  the  transpor- 
tation officers  is  frequent  in  such  cases,  requiring  long  and  in- 
volved   explanations    and    apologies    by   the    foreman.      Blunders 
are  made  in  holding  engines   for  repairs  that  are  trivial,  or  in 
y  '/letting  engines  go  when  they  should  be  held,  with  engine  fail- 
ures resulting;   and  in   calling  enginemen  out  of  their  turn,  re- 
sulting in  the  payment  of  "run  arounds." 
'i        In    the    particular   house   under   consideration    there   are   two 
'/'different    hostlers    with    very    different    temperaments    on    night 
.  .':     duty  alternate  weeks.  ;'.nd  both  tl.ese  conditions  prevail  to  a  con- 
■•   ;  siderable    extent.      One    man    will   accept    no    responsihilty    and 
V  sends  for  the  foreman  in  every  case,  while  the  other  is  anxious 

•  ftir  authority  and  takes  every  opportunity  to  grasp  it.     The  re- 
.'    -  suit    is    that   between    settling   questions    for   one    man   at    night 

':'■.'-  and  getting  the  other  out  of  trouble  during  the  day,  in  addition 

,  ^  .'  to   his    daily    responsibility,    the    foreman    soon    becomes    almost 

a    physical    wreck    and    escapes    complete    break-down    only    by 

taking  a  vacation. 

}■'■].      The  question  may  be  asked,  why  are  not  one  or  the  other,  or 

".both  of  the  men  discharged?     The  answer   is   simply  that  it  is 

/:      impossible  to  get  a  man  capable  of  properly  handling  an  engine 

.,,     house  at  night  on  twelve-hour  shifts  for  $60  or  less  a  month; 

•    ..    and   further,   the  education  and  training  of  the  average  hostler 

;.    -  is  not  such   as  to  fit  him  for  such  a  position.     Xo  better  men 

,'*     are  available   if  these  two  are   discharged  and  no  more  money 

can  be  obtained  for  better  salaries.     In   fact  the  foreman's  sal- 

.,'  •  .  ary  is  only  $1,000  per  year. 

'    ■        That  such  a  condition  is  undesirable  will  be  generally  admit- 
./■   ted,  but  it  can  be  remedied.     First,  give  the  foreman  a  reason- 
'  '      able   salary.     Without   casting   any   slur   on   the   many   excellent 
\: '.  men   who  have  "made   good"   under  prevailing  conditions,  it   is 
■/:  nevertheless  a  fact  that  there  are  annually  lost  to  the  railways 
•" :.   many  men  who  would  make  good  officers,  and  this  mainly  be- 
.."'   cause  of  the  low  salaries  paid.    If  a  foreman  be  given  a  reason- 
able salary  he  will   be  more  contented  and  much  more  willing 
to  give  the  best  of  his  powers  to  the  solution  of  the  problems 
before  him. 
v..        Next,  give  him  reasonable  hours  so  that  he  can  get  his  rest 


and  keep  himself  physically  fit  to  perform  his  work  at  all  times 
To  accomplish  this  it  will  be  necessary  that  he  have  a  com- 
petent, well-paid  night  foreman  to  whom  he  can  hand  over 
responsibility  at  the  end  of  the  day.  The  night  foreman  should 
receive  a  salary  reasonably  near  to  that  of  the  foreman  and 
should  stand  in  line  for  promotion  to  the  foreman's  position, 
it  will  help  in  his  training  to  have  him  occasionally  change  off 
with  the  foreman,  the  latter  taking  the  night  shift.  At  sucli 
times  each  man  should  assume  the  full  duties  of  the  position 
he  is  at  the  time  filling.  This  will  familiarize  the  night  man 
with  the  general  office  work,  the  handling  of  correspondence 
and  the  ordering  of  material.  In  case  the  foreman  has  had 
little  or  no  night  experience,  as  is  frequently  true,  the  change 
will  familiarize  him  with  what  the  night  man  has  to  contend 
with.  The  very  fact  that  the  night  work  has  to  be  carried  on 
in  the  dark  makes  it  more  difficult. 

There  should  also  be  a  competent  "charge  hand,"  or  shop  fore- 
man, in  direct  charge  of  the  men  in  the  engine  house.  This  man 
should  have  no  work  but  the  supervision  of  repairs,  and  if 
necessary  should  have  gang  foremen  under  him.  The  hostler 
can  then  handle  the  ash  pit  men  and  cleaners,  and  if  the  force 
is  not  too  large,  the  coal  men.  The  shop  foreman  should 
periodically  change  with  the  night  foreman,  and  thus  become 
liimiliar  with  his  duties,  while  the  latter,  by  coming  back  to  the 
position  of  shop  foreman,  temporarily,  will  be  prevented  from 
becoming   rusty   on   engine   repair   methods. 

Another  consideration  in  the  case  of  the  foreman  is  his  clerk. 
Can  anyone  consistently  claim  that  $50  a  month  is  a  reason- 
able salary  for  a  clerk  in  an  engine  house  office?  The  num- 
ber of  reports  required  from  engine  house  foremen  is  legion, 
and  it  is  continually  increasing.  The  necessity  and  use  of 
some  of  these  reports  may  properly  be  held  in  question,  but 
at  the  same  time  they  are  required  by  the  master  mechanic's 
office.  Furthermore,  they  are  required  on  specified  dates,  and 
if  they  are  not  in  the  office  of  the  higher  officer  on  those  dates 
his  chief  clerk  immediately  begins  to  make  life  a  burden  for 
the  engine  house  foreman  and  his  clerk.  It  requires  a  man  of 
intelligence  to  handle  engine  house  office  work  and  a  sufficient 
salary  should  be  allowed  to  attract  a  good  class  of  men. 

The  burden  of  hand-written  correspondence  should  also  be 
taken  off  both  foreman  and  clerk  and  a  stenographer  suppHed, 
who  could  also  act  as  an  assistant  clerk.  Moreover,  the  stenog- 
rapher should  not  be  required  to  furnish  his  own  typewriter, 
and  he  should  be  paid  enough  salary  to  insure  getting  a  man 
who  has  at  least  a  speaking  acquaintance  with  the  English 
language.  The  clerk  will  then  be  able  to  give  proper  attention 
to  his  reports,  to  develop  methods  and  make  suggestions  for 
climinatin.ur,  combining  or  otherwise  shortening  them,  and  to 
work  in  close  conjunction  with  the  foreman  in  the  matter  of 
the  efficient  ordering  and  handling  of  material. 

It  is  a  good  plan  to  periodically  hold  "get  together"  meet- 
ings of  all  the  foremen,  including  the  clerk.  The  discussions 
may  cover  anything  coming  up  in  the  course  of  handling  the 
engine  house  and  will  tend  to  encourage  what  is  absolutely  es- 
sential for  the  efficient  working  of  any  engine  house — co- 
operation. 

To  apply  these  methods  to  the  engine  house  under  consider- 
ation would  mean  a  direct  increase  in  the  monthly  pay  roll  of 
at  least  $300.  and  consequently  an  increase  in  the  cost  per  en- 
gine handled.  On  the  other  hand  it  is  believed  that  the  re- 
sultant economies  would  far  more  than  offset  this  increase 
The  men  would  have  direct  supervision  at  all  times  and  would 
not  be  required  to  waste  time  looking  for  the  foreman  to  settle 
questions  arising  in  the  course  of  their  work.  By  the  closer 
supervision  a  rearrangement  of  the  assignment  of  work  could 
be  made  which  would  combine  some  duties  and  thus  reduce 
the  number  of  men  required.  It  would  reduce  the  number  of 
engine  delays  and  the  number  of  engine  failures,  and,  as  a  re- 
sult of  these,  the  number  of  train  delays.     It  is  impossible  to 
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express  such  savings  in  figures.  It  would  also  tend  to  bring 
about  much  better  relations  with  the  transportation  officers. 

It  would  result  in  a  much  more  efficient  handling  of  mate- 
rial with  a  corresponding  saving,  and  in  the  foremen  being  able 
to  spend  a  portion  of  their  time  in  developing  labor  and  time 
saving  kinks.  The  combined  savings,  if  they  could  be  expressed 
in  money,  would  undoubtedly  show  a  figure  many  times  greater 
than  the  cost  of  the  increased  salaries. 

There  is,  however,  too  much  attention  given  in  many  cases  to 
the  cost  per  engine  handled.  Many  motive  power  officers  fix  a 
flat  rate  per  engine  for  all  engine  houses  regardless  of  size 
and  conditions.  There  are  then  two  previously  set  quantities 
to  deal  with — the  appropriation  and  the  rate  per  engine.  Con- 
sequently, if  the  engine  despatch  is  too  small  to  bring  out  the 
required  unit  cost,  the  foreman  sees  a  call  to  the  carpet  com- 
ing his  way  and  resorts  to  the  easiest  way,  under  the  circum- 
stances, of  avoiding  it — padding  the  engine  despatch  report. 
Undoubtedly  a  low  unit  cost  is  desirable  and  even  essential, 
but  fictitious  figures  should  not  be  allowed,  nor  a  low  unit  cost 
obtained,  by  poorly  maintained  power  with  its  resultant  de- 
moralizing eflfects.  Encourage  engine  house  foremen  to  show 
their  actual  unit  cost  and  give  them  more  assistants  to  reduce 
the  unit  cost  in  an  all-around  efficient  manner. 

S/>: ;::::;' ^v-'.";  gar  shop  kinks  ■'■:'^'^H'''-i^y''C- 


;•;.'..  BY    ALBERT    W.    HOLBROOK,  /.  r   ,   ;; 

.;..'       Draftsman,  Boston  &   Maine,  East   Fitchburg,   Mass. 

;'-■"  -:.:^>"'    \    •■  x'T^  fl  y         ADJUSTABLE  CLAMP.  :    •     .^/^V:     'v.;.::;: 

"  The  adjustable  clamp  shown  in  Fig.  1  is  very  serviceable  in 
the  car  department  carpenter  shop  for  door,  panel  and  sash 
work.     It  is  made  up  of  a  wooden  beam  with  a  series  of  holes 


Fig.  1 — Adjustable  Sash   Clamp. 


so  that  the  rear  jaw  or  head  may  be  adjusted.  It  is  mounted 
on  two  legs,  the  front  one  having  a  cross  piece  at  the  bottom 
to  give  the  necessary  stability.  The  front  head  is  provided  v.ith 
the  regular  vise  screw.  .         ,      ./,:... 

WOOD   BITS. 

A  series  of  special  wood  bits  is  shown  in   Fig.  2.     Bit  A   is 
used  for  cutting  out  plugs   for  covering  countersunk  screws  or 
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Ffg.  2— Wood    Bits  for  Car  Work. 


bolts.  One  side  of  the  bit  does  the  cutting  and  the  other  side 
removes  the  chips.  Countersinking  bits  are  shown  at  B  and  C. 
These  are  used  for  boring  screw  holes  requiring  countersunk 
heads,  B  being  used  for  heavy  work  and  C  for  light  work,  such 
as  box  casings.  Bits  of  this  sort  can  be  made  from  old  machine 
tool  drills. 

..■■■o-;--/ ;■.:••;'.".•■■'.'  :';■■    .'-swing  cut-off  saw.  \  ■;_•  .'r-',.-,  >-C--.'\."'---- ,^;' : 

The  special  feature  of  the  swing  cut-off  saw  shown  in  Fig.  3 

is  the  truing  rods  on  each  side.     These  rods  are  fastened  to  the 

lower  end  of  the  saw  frame  and  extend  outward  to  the  ceiling 

above.     Each   rod  is  provided   with  a  tumbuckle,   which   allows 


-■::  ;  ■    :i".;      ^."  ;'  Fig.   3 — Swing  Cut-Off  Saw.     -^ .' »  'i^    •>    '  "^- :.x.   "- 

an  exact  and  rigid  adjustment.  Care  should  be  taken  when  ap- 
plying these  rods  to  the  saw  that  their  upper  joint  /i  is  on  a  line 
with  the  axis  of  the  pulley  shaft,  for  if  they  are  not  the  frame  of 
the  saw  will  be  strained  every  time  it  is  swung.  This  ar- 
rangement keeps  the  saw  running  in  a  straight  path  and  re- 
duces the  number  of  broken  saws.  ^'^"  '^■' ''■■.-'  ''':\^'r''^-'' 

■    :  V     /-  BENDING    BRAKE    SHAFT    BEARINGS.  "■  ^  ■':,-''/ j '.t'] 

The  arrangement  shown  in  Fig.  4  is  used  for  making  brake 
shaft  bearings  or  other  forgings  of  this  character.  Two  sepa- 
rate blocks,  cut  out  to  give  the  desired  shape,  are  held  by  two 
links,  as  shown,  one  on  each  side.    The  bar  to  be  forged  is  placed 


A  C 

•     -  Fig.   4 — Dies   for    Forming    Bral<e   Shaft    Bearings.       ::.*'., 

on  top  of  the  dies  with  the  blocks  raised  in  the  center  by  a 
wooden  block,  as  shown  at  A.  The  plunger  B,  which  may  be 
applied  to  an  air  press  or  may  be  in  the  form  of  a  set  driven 
by  a  sledge  hammer,  then  forces  the  iron  bar  into  the  die.  At 
about  one-half  its  stroke  the  wooden  block  or  plug  that  holds 
the  two  dies  open  should  be  removed,  allowing  the  blocks  to 
fall  on  the  level  surface,  as  shown  at  C.     This  method  is  very 
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simplf  Jind  allows  the  rods  t<>  l)*.-  hent  in  one  heat,  fi'^i'iri  ;i  much       shown,  wliilc  the  otlior  end  e-xtends  alonj^  the  axle;  the  wIil-cI  is 


more  uniform  hcnd  than  it  done  I)y  hand. 

,■•'.•■'•-'■■•  ■    -'    "'■'--"  SASH    CLAMl'. 

I  he  clamp  shown  in  l-ij^s.  5  and  6  is  used  to  clamp  sash  on  all 
four  sides.  The  end  clamjjs  /;  /;'  are  (operated  through  the  rod  li 
which  is  connected  to  one  end  of  the  lever  C,  the  left  hand  one 
lieing  connected  to  the  lever  throngli  the  rods  /•"  and  G".  The 
«il)posite  clamps  //  are  held  hy  set  screws,  and  may  lie  adjusted 
in  the  -^lot  in  which  they  are  set.     The  side  clamjis  are  connected 


Fig.   5 — Four-Sided   Sasli   Clamp. 

tTi  the  treadle  through  the  rods  L  and  the  levers  M.  wliich  move 
the  clamp  jaw  A'.  The  treadle  is  held  in  the  clam])ed  position 
1)_\  the  notched  lever  .V,  which  has  two  sets  of  notches  at  right 
angles  to  eadi  other.  The  notches  on  the  side  are  use<l  to  en- 
g:ii;e  the  treafUe  ./.  which  operates  the  end  set  of  clamps,  while 
the  other  notches  are  used  for  the  treadle  A',  which  operates  both 
the  -ide  and  end  clamps  togetlier.      ..     ..;•:     ^  ■     ■••    ,.'.  ' 

■  >  .,':    •■•  ,:.;\  •;.;■•.■  \,;.      whkei.  c  acks.    •  .       ■■  -.:       .   .  ;. 

The  s.;ages   shown   in   l-"ig.  7  are  used   for  monnting   wheels   on 
axles.     Gage  -i    is   used  to   determine   when    the   wheel    has   heen 
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forced  on   until  this  end  coincides   with   the  center  of  the  axle. 
The  otiier  wheel  is  applied  in  the  same  way.     The  gage  B  is 
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Fig.  7 — ^Gages  for  Mounting  Wheels. 


used    for    measuring    the    distance    hetween    the    flanges    and    thv 
outside   of   the   tires.  .     .....       ._       ;  .     ■■    ■    ■  :■    .  .•.•.■:..-•-,*■ 

Imua.v  R.mi.w.v'*  s. —  During  1911  seven  hundred  and  fifty  miles 
of  new   railw.'iys   were  opened   in    India,   which   makes  a   total   of 
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jiressed  on    f;ir  enough.     The  center  of  the  ;ixle  is   lirst   located      32,839    miles.      There    were    390,000.000    passengers    carried    and 
and   tlie   a.xie   placed   in   the   press    ready    for   the   wheel.     The      71,270,000  tons  of  freight.    The  return  on  the  capital  invested  in 
:.br>.>ad  vod  of  the  gage   is   jilaced   on  the  inside  of  the  flange,  as       the  lines  in  o])eration  amounted  to  5.87  per  cent. 

.•■■:'.'V//,-'j.'.  "•■:.■.• .,.  ;  ■;!.:.■••.■■■.:■■/.•.:■   ■•  ; -•       ■.  ;•  -.''    ■■     ■    .■      ■:     :■.  .   ■•■''    •.■■;,:  i"-;   :  .•!, vw.v  ::.•••■'-;■'',■■•■->•.;!■;.-■;•, •!■ 
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The  Baker  Locomotive  Valve  Gearj 


A  Description  of  the  Gear,  an  Analysis  of  Its 
Motions   and  the  Method    of    Setting    Valves. 

:;:::'v.3'v■-■h<■^''■    ,BY   R.  S.   MOUNCE.  .■:■    ''■,.:'■'.  ^'-'^ 


The   I'akcr  Ion  motive  valve  gear  in  its   present   form  is  the 

result    of    a    development    extending    over    several    years.      The 

l)roof  of  its  merit  lies  in  the  fact  that  its  use  is  being  extended, 

not  only  on  new  locomotives,  but  also  on  old  ones,  especially  in 

cases    where   the    Stephenson    gear    has    been    unsatisfactory    on 

account    of    the    springing    and   consequent    distortion    of   valve 

^  •  events   resulting   from   long  valve   rods   or  long  eccentric   rods. 

■    It  v/as  thought  at  one  time  that  the  Walschaert  gear  success- 

.    fully   met   every   disadvantage   of   the    Stephenson   gear.      It   did 

greatly  reduce  the  weight  of  the  reciprocating  parts  and  the  areas 

of  wearing  surfaces,  but  it  does  not  eliminate  the  troublesome 

shifting  link  with  its  sliding  block,  nor  does  it  materially  improve 

;    the  steam  distribution.    The  Baker  gear  resembles  the  Walschaert 

'.  in  many  respects  and  offers  every  one  of  the  advantages  claimed 

for  the  latter,  but  with  three  important  additional  advantages. 

which  are : 

.:       (1)   The  oscillating  link,  by  far  the  most  troublesome  part  of 


located  back  of  the  fixed  center  .1  of  the  reverse  yoke,  and  the  : 
upper  arm   IG  points   forward  instead   of  backward ;  and   the 
valve   rod   connection   K  of  the   combination   lever   is   above   it* 
bell  crank  connection  J  I,  instead  of  below  it.     In  all  cases  the' 
eccentric  crank  pin   follows  the  main  crank  pin  at  an  angle  of' 
approximately  90  deg. 

The  crank  pin  circle,  I'ig.  3.  is  divided  in  twelve  parts.  Each 
division  is  numbered  and  the  corresponding  number  is  placed  on 
the  path  of  each  moving  part  in  order  to  show  it^  position  in  re- 
lation to  the  crank  pin  during  one  revolution  in  forward  mo-  ' 
tion.  The  diagram  shows  the  exact  path  of  each  part  of  the 
Baker  gear  during  one  complete  cycle  in  full  gear  forward  mo- 
tion. The  position  Xo.  10  for  which  each  part  is  shown  by  fuil  ■ 
line  center  lines  was  selected  because  it  shows  the  parts  most 
clearly  in  their  respective  relation  to  each  other. 

The   motion   imparted   to   the  valve   is  a   combination   of  two 
m<(tions:   one.   from    the  eccentric   rod,   transmitted   through   the 


Fig.   1 — Application  of   Baker  Valve  Gear  for   inside   Admission. 

the  Walschaert  gear,  is  eliminated,  and  for  it  are  substituted  in 
the  Baker  gear  a  set  of  levers,  all  of  whose  connections  are  of 
the  pin  and  bushing  type. 

(2)  The  Baker  gear  has  in  actual  test  shown  a  saving  of  more 
than  5  per  cent,  in  steam  consumption  for  a  given  power  over  the 
Stephenson  gear,  and  while  the  saving  might  not  be  quite  so 
great  over  the  Walschaert,  it  would  nevertheless  be  considerable. 

(3)  The  total  weight  of  the  reciprocating  parts  of  the  Baker 
gear  is  considerably  less  than  that  of  the  Walschaert. 

In  general,  the  Baker  gear,  on  account  of  its  entire  lack  of 
sliding  connections,  the  fact  that  each  bearing  is  essentially  of 
the  pin  and  bushing  type,  and  because  of  its  extremely  light 
weight  and  rigid  construction,  will  undoubtedly  require  less 
maintenance  than  other  outside  gears ;  besides,  the  accuracy  of 
its  valve  setting  will  remain  for  a  much  longer  period  due  to  its 
necessarily  slight  wear.  ■....,•;'; 

ANALYSIS   OF   THE    MOTION. 

The  following  description  refers  wholly  to  the  kinematic  dia- 
gram, which  shows  the  Baker  gear  arranged  for  inside  admis- 
sion valves.  For  outside  admission  valves  two  changes  are 
made,  namely:  the  fixed  center  (7  (Fig.  3)  of  the  bell  crank  is 


Fig.   2 — Application  of   Bal<er   Valve   Gear  for  Outside   Admission. 

eccentric  rod.  gear  connection  rod  and  bell  crank,  which  causes 
the  valve  to  follow  the  piston  at  an  angle  of  90  deg.  ( with  out- 
side admission  valves  the  valve  leads  the  piston  at  the  same 
angle),  the  other  from  the  crosshead  through  the  combinatioa\ 
lever,  which  at  mid- valve  stroke  displaces  the  valve  from  its 
mid-position  a  distance  equal  to  the  sum  of  the  lap  and  lead. 

The  reverse  yoke  an<l  the  radius  l«r  take  the  place  of  the 
link  and  link  block  in  the  Stephenson  or  Walschaert  gear.  They  ■ 
comprise  the  reversing  mechanism  and  the  direction  and  am<^unt 
of  motion  transmitted  from  the  eccentric  crank  is  determined 
by  the  position  of  these  two  parts.  The  middle  point  of  the 
gear  connection  rod  is  attached  to  the  lower  end  D  of  the  radius 
bar,  whose  upper  end  is  attached  to  the  reverse  yoke  at  B.  The 
point  D  can  move  only  in  an  arc  of  a  circle  whose  center  is  at 
B.  The  upper  point  of  the  gear  connection  rod  is  attached  to 
the  bell  crank  at  !•  and  can  move  only  in  an  arc  of  a  circle  whose 
center  is  at  G.  The  shape  of  the  path  of  the  lower  point  E 
of  the  gear  connection  rod,  to  which  the  front  end  of  the  ec- 
centric rod  is  attached,  is  therefore  determined  by  the  two  arcs  . 
/•7"'  and  Dd.  It  is  seen  that  when  the  point  B  falls  on  the 
arc  FF'.  the  point  /■  will  1)e  a  stationary  point  and  no  motion 
will  be  transmitted  to  the  valve  from  the  eccentric  crank,  and 
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Fig.    J — Side.    End    .-\nO    Top    Views   of    Sash    Camp. 
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The  Baker  Locomotixe  Val\'e  Gear 


y  A  Description  of  the  Cjear,  an  Analysis  of  Its 

Motions    and  the  Method    of    Setting    N'alves. 
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I  lU'    r.akrr    1>ki  iiioliM-    \.'il\i-   '^car   in    il-    iirc^iiil    Nnin    i>-    llit  luoaicd  liai-k  of  tlu-  ii.\i<l  oiiuir   .  /  -'i   tlu-  rrviTM-  \<'l;i'.  an>i  ilic 

ri~ull     "I     a     (k\  ill  i|imrnt     I'Mindinu     nwr    M\cral     \iar^.        I  iie  tipptr    artn    /(/    jMiiin--    forward    in^t^■all    -it    haokwanl':    an<l    the  ; 

]ir"iil   "I    il-  nurit   lies  in   tin-   fait   that   its  u.-r  is  hriii;-:   i\ttti>lril.  \aiw    r<itl    i' .inuctt<  m    /\     •■!"    ilu-    >.■■  .niliinati<in    U\ir    is    al<f\v    !»-•. 

ni't  oiilv    >'U   iKw    liK-iMiMtis  i>.  liiu   alsii  cii   old  >  inc-.  r>|Kiiall\    in  lull    rraiik   C'linu-iii.iii    //.   iii-ira>l    "l"   1>«.-I<'\v   il.    Jn  all   oa^-.*^    tfir 

ca-is    wluTc    tlk-    Stciilun-im    inar    lia-    lum    un>alist;nt"r>     > 'ii  riirntric   rrank   pin    I'ullciwv   ilu-   main   cran1<    pin   at   an   atiy'r   ••! 

,ii-t<iunt     III     tlu-     -prin^ini:     and    >' in>ii|ni:n    disturtii.n    .if    xaKv  aii|>r<ixitnaul\    '">  dru. 

ivfiils    I'l'snllini:    t'n  lUi    Imv-i    vaK<.'    rmK    •  ir    I'HIl;    ciTrinrir    r.i<K.  Thi-  i-rank    pin   i-in-K-.    liij.   .\   i-  ilixidid   in  twvht-  pari-       I'acli 

It    v.as    tlnmiiln    ai    i.nr    linic    tlial    ilu-    \\  al-chai-ri    i^iar    >ncci-ss-  division   i^  nunilnrrd  and   ilu-  i-'im-sp' inilini;  miniln-r  is  ^>ku.-cd'!h 

i'ull.\     nut    c\i-ry    disadxaniam-    '-i    tlu-    Sti-|>lu-nMin    t^t-ar.       Ii    did  ilu-  path  <il  taoh  in.iviiiL:  pan   in  urdcr  X'<  -hnw    its  |iii>itit>n  in  rc- 

:;riatl_\   ridiu't-  tin-  w I'iiilu  "it  tlu-  rrciiin naiiiiL;  part-  an<l  tlu'  arras  latinn    I'l    tlu-   crank    pin   diirinv:    "lu-   n-vihition   iti    i4ir\\ar<i   m- 

iif    uiarini^    -nrtacis.    lun    ii    thn>    nui    i-liininau-    ilu    iri  iulik--.,inu-  tion.  ;   Thy    diuynmi    -lu  i\\  -    tlu-    i-xavt    jiath    •>{    tach    part    'if   ilie 

-hiftiny  link  with  its  -lidiii'^  lilmk.  lU'r  dcn-s  it  niati-riall\    inn'ruvi-  I'.akiT  ut-ar  dinMn.u   -nu-  cuntpk-ii-  cv  cU-  in    full   mar    forward   m-'- 

ilu-  -ti-ani  distriliuti'in.      Tlu-  I'.aki-r  1:1  ar  riMUiliKs  tlu-  \\  alsohavrt  tii>n.      IIk'  iM.isiiii.n   .\i..   10  i..r  wliich  tach  jiart  i-  -iiown  i>y  iiiil 

in  many   rcsprcl-  and  i.tVi-r-  t-\i-ry  miu-  ni   the  ad\  ania.L;i-s  I'lainu'tl  Jinc   ocntiT    lint-s    \va-    -i-l(.-i"ti-<l    ln-catt-r    it    -how-,    iht.    part-    nui-t 

I'lr    tlu-    latti-r.    luit    with    thru-    impintani    a<lditii>nal    ad\anta:.ii"i.  clrarly  in  thi-ir  ri--i)i-iti\  i-  rclatinn   ti>  t-aih  ntlur. 

which  ari- :  Ilu-    nuiti«>i)    impaTlcd    in    tlu-    valve    is   a    0'iniIii?iati"ii    'if  i\V'« 

ill     Tlu-  1  iM.illatin.L;    link.   li.\    far   tlu-   nuisi    tr<inltU--'ime   jiari    id  m..tinii>:    i.iu-.    irum    ilio   ciciniric    nxj.    tr'ni>niitle'l    tiirnu^^h    the 
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Fig.    1 — Application   of    Baker    Valve   Gear  for    Inside    Admission. 

ihi-  W  alscliaert  uoar.  is  eliminati-d.  and  I'nr  it  an-  -nh-litiiied  in 
till-  l>akcr  .tii-ar  a  si-t  ..f  l(.-\i-rs,  all  i<\  whu-t-  d  inni-ctii  in-  art'  "f 
ihf  pin  and  hiishini:  type. 

(2)  Tile  r>aker  year  has  in  actual  test  slmwu  a  savini;  <>\  nuire 
than  .s  per  cein.  in  steam  ci  insnm|)tii>u  fur  a  i^ixt-n  pnwer  i)\er  the 
Stt-jihensun  liear.  anil  wiiile  the  saxin.n  ini}ilu  in  it  he  (piite  sn 
ureal  liver  the   W  alschaert.  it  wmild  nevertheless  he  cmisiderahle. 

( .^ »  rile  tiital  wiiylit  I  if  the  reciprncating  jiarts  <>i  the  I'.aker 
>:ear  is  eonsiderahly  less  than  that   nf  the  \\  alschat-rt. 

In  jLieneral.  the  Itaker  near,  mi  account  of  its  entire  lack  n? 
-lidinj;  c. mnectinns.  the  fact  that  each  hearini;  is  essentially  nf 
'he  pin  ami  hnshinu  I\  pe.  and  hecause  nf  its  extremel_\  lijiht 
ueijiiht  and  riyid  consiructiini.  will  undi  nihtedlv  re<|uire  less 
maintenance  than  nther  imtside  .years:  hesides.  the  accuracy  nf 
Its  \alve  setting  will  remain  fur  a  much  Imiyer  pi-riod  iluo  In  its 
necessarily   slight    wc-ar.   -   -\  .,  /.-.-.■:      ^:\. ':...-;;,;•  .■::■!•/; 

.■  .\\\l.\-l>    III      IIIK     MnTloN.  -^'    ■    ■'  ■      '      'v' 

I  he    Inllnwiny    di-scriptii  in   nfi-rs    whnlly   tn   tlu-   kiiu-malic   dia- 

v;ram.    which    sh.iw-    tlu-    1  laker   yiar   arranged    fi>r    inside   adniis- 

-i'lii    valves.        Inr    nntsidt-     ;idmissiiin    \  aKes     twn    changes    arc 

made.   nameK  ;    tlu-    lixed   center   (*    (  liy.  3>    nf   tlu-   lull   crank    is 


Fig.   2 — Application   of   Baker   Valve   Gear  for   Outside   Admission. 

ecci-ntric  md.  year  Cnnnectinn  rnd  and  hell  iTaiik.  which  cau-i-s 
tlu  \alve  to  follow  the  pi<l..n  at  an  anjile  nf  *<)  dey.  (with  nui- 
-ide  admission  valves  the  \aKe  lead-  the  pistmi  at  the  -anu 
anyle).  the  other  from  tlu-  cro-^lu-atl  tlirouyh  the  ci«mliinat!"'i 
lexer,  which  at  mid-val\e  -in  ike  disjtiaces  the  \aUe  fr. 'tn  its 
mid-piisitioii   a   distanct-  ei|ual    In  the   sum    nf  tlu    la)i   and   Uad 

The  reverse  \nke  and  tlu-  ra<lius  har  take  tlu-  jilace  >>i  the 
link  and  link  hlnck  in  the  Ste)iluTison  or  \\  alsvhaeri  year.  Ilu-;. 
compri-e  tlu  reversiny  mechanism  and  the  <Iirectinn  and  aninmn 
nf  mntinii  transniitte«l  fmin  tlu-  eccentric  crank  i-  detenniiu<] 
hv  the  iinsitii.n  of  these  two  parts.  The  middle  pnint  "i  the 
year  cnnmclinii  rnd  i-  atlaclu-<l  |n  tlu-  Inwtr  end  /'  >>i  tlu-  radius 
h.ir.  wlinse  Upper  eiiil  is  attache<l  t"  tlu-  reverse  yki-  at  A*.  The 
pnint  /'  can  move  milv  in  an  arc  of  a  circle  vvhosi-  ci-ntt-r  is  at 
/>'  1  he  upper  |)nint  nf  the  mar  cntinectinn  rn<l  is  attaclieil  X<r 
tlu-  liel!  cr;ink  at  /■  and  can  nuive  mily  in  an  arc  <'i  a  circle  who>c. 
ci-nier  i-  at  d.  The  -hape  "f  tlu-  path  nf  the  Inwer  imint  J' 
nf  the  year  cnniuctinn  rnd.  in  vxhich  ihe  frnnt  end  nf  the  iv- 
ceiitric  rnd  is  attaclied.  i-  tlun-fnn-  ditermiiu-d  hv  tlu-  iwn  ;tn-V 
/  /  ■  and  /'(/.  It  is  seen  that  when  tlu-  pnint  />'  fall-  nn  -ht- 
arc  II'.  the  pnint  /-  will  he  a  -tatinuarv  pnjnt  and  nn  nint:-'n 
will    he    transmitted    I"    tlu-    valve    frntn    tlu-    t-cci-ntric   crank,   .-tii'i 
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the  nearer  this  point  approaches  the  arc  FF',  the  shorter  will  be 
the  motion  imparted  to  the  valve;  also  when  the  point  B  is 
drawn  past  this  arc,  the  direction  of  motion  of  the  point  F  rela- 
tive to  the  motion  of  the  piston  will  change  and  consequently 
the  engine  will  be  reversed.  It  is  to  be  noted  that  the  lower 
point  of  the  bell  crank  //  travels  through  the  same  angle  as  does 
the  point  F,  and  that  the  function  of  the  bell  crank  is  simply  to 
transform   tiie   motion    from   vertical    to   horizontal.     The   fore- 


several  steps  required  are  given  below  in  their  proper  order. 
The  right  side  of  the  engine  is  generally  considered  and  it  is  not 
necessary  to  make  a  further  explanation  for  the  left  side.  These 
rules  apply  to  either  outside  or  inside  admission  valves.  The 
parts  mentioned  in  the  following  discussion  are  shown  on  the 
kinematic  diagram. 

(1)  The  combination  lever  should  first  be  checked  to  the  blue- 
print to  make  sure  that  the  two  arms  are  of  the  proper  length. 


■Fig.  4 — Adjustment  of  Eccentric  Crank. 


going  explains  how  the  gear  is  reversed  and  how  the  travel  of 
the  valve  is  decreased  and  the  cut-off  shortened  by  "hooking  up" 
the  reverse  lever.  The  dash  line  center  lines  show  the  change 
in  position  of  each  part  of  the  gear  when  the  reverse  lever  is 
placed  in  the  back  notch — main  crank  pin,  eccentric  crank  and 
crosshead  remaining  stationary.  .  '  i  .  '- '  v...;- '/...•;•:.;.:  ' 
Valve  diagram  No.  1,  Fig.  3,  is  drawn  to  suit  the  dimensions 


This  will  insure  the  proper  lead  when  the  other  parts  have  been 
adjusted.  The  length  of  the  union  link  should  then  be  checked 
by  plumbing  the  lower  arm  of  the  bell  crank  and  the  combination 
lever  which  is  connected  to  it.  Then  with  the  crosshead  in  its 
mid-stroke  position  see  if  the  length  between  centers  of  the 
union  link  corresponds  to  the  distance  between  the  center  of  the 
crosshead  arm  and  the  center  of  the  bottom  hole  of  the  com- 


~-:^ 


Pod  Long 


::;-^-';;-'v  :(--:'W:'^r::^--4^'^    /  f?od Short 

Fig.    5 — Adjustment   of    Eccentric    Rod.  :'     -I'r:'.  ■  '   .:     ri:^  ..': 


of  the  valve  and  parts.  It  shows  the  long  port  opening  and  the 
free  exhaust  obtaining  at  full  gear.  Diagram  No.  2,  Fig.  3.  shows 
the  valve  ellipse  for  full  gear  plotted  from  the  kinematic  dia- 
gram. There  are  three  points  to  be  noted.  (1)  That  the  port 
is  fully  opened  when  the  piston  has  traveled  14  per  cent,  of  its 
stroke  and  that  this  occurs  so  rapidly  that  the  effect  of  pre- 
admission due  to  the  54  inch  lead  is  practically  eliminated.  (2) 
■'  That  there  is  a  dwell  of  about  35  per  cent,  on  the  full  port  open- 


the  union  link 
Obtain 


bination   lever.     If  the   difference  is  over   Yz  in 
should  be  adjusted. 

(2)  Connect  up  the  valve  gear  and  both  main  rods 
the  dead  centers  as  usual. 

(3)  Fo  Place  the  Eccentric  Crank  in  Its  Proper  Relation  to 
the  Main  Crank. — The  reverse  lever  can  be  at  any  position  dur- 
ing this  adjustment.  Catch  either  dead  center  and  from  a  point 
near  the  front  end  of  the  eccentric  rod  make  a  tram  mark  on 


..  •».,■■• 


Forward 


V   ■  BackvYord 
ffisfcfe  AdnifSSfon 


Ri'gh-h  Side 


Forward 


_      Backward 
Ou'ts'tde  Admission 


Fig.  6 — Correct  Adjustment  of  Vatves  of  Baiter  Gear  as  Shown  by  Marks  on   Valve  Stems. 


ing-  (3)  And  that,  although  the  port  closing  requires  about  36 
per  cent,  of  the  stroke,  the  velocity  of  the  valve  movement  is 
great  enough  to  give  a  quick  cut-off.  These  facts  go  to  show 
why  a  material  saving  in  steam  consumption  is  possible  by  the 
use  of  the  Baker  gear.  ."v-V:  /;...;.,;;•'  /.;.:..; 

SETTING  THE  VALVES.     ':.<:].;;' ^  ''i[':'-V-^_-/]i\  iy/-' 

The  method  used  to  set  the  Baker  gear  is  in  some  respects 
similar  to  that  practiced  in  setting  the  Walschaert  gear.     The 


the  face  of  the  top  guide  bar.  Then  catch  the  other  dead  cen- 
ter and  from  the  same  point  on  the  eccentric  rod  make  a  second 
mark  on  the  upper  guide.  .The  two  marks  should  coincide.  If 
they  do  not  it  is  necessary  to  move  the  eccentric  crank  further 
from  the  center  of  the  wheel  or  nearer  to  it.  as  the  case  may 
be.  until  the  two  tram  marks  coincide.  See  Fig.  4  for  an  illus- 
tration of  these  two  cases.  The  am.ount  of  this  change  shoulj 
not  be  very  great,  because  if  the  diameter  of  the  eccentric  crank 
circle  is  materially  increased  or  diminished,  it  may  be  necessary 
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to  shorten  or  lengtlun  the  eccentric  crank  in  (irder  u>  maintain 
the  pniper  eccentric  crank  pin  travel.  •   ,        v  '■       •  ■ 

(4)  To  .hi Just  the  Lcnatli  of  the  Ilcccntric  Rod.—\\"\\h  the 
reverse  lever  in  the  front  notch  and  the  wheel  placed  on  either 
dead  center  (assume  that  the  front  center  is  selected),  make  a 
mark  on  the  valve  stem  with  a  valve  tram.  I-'ig.  5:  then  place 
the  reverse  lever  in  the  back  notch  and  make  a  second  mark 
on  the  valve  stem.  If  the  two  marks  coincide  the  eccentric  rod 
is  of  the  proper  lenijith.  If  they  do  not  coincide,  it  is  evident 
that  the  rod  is  either  too  long  or  too  short.  In  that  case,  move 
the  wheel  about  one  inch  backward  from  the  dead  center  and 
go  through  the  same  procedure  as  described  above,  if  the  tram 
marks  come  nearer  together  it  shows  that  the  rod  is  too  long 
and  it  is  simply  necessary  to  move  the  wheel  further  from  the 
dead  center  until  a  point  is  fouml  at  which  there  will  be  no 
moveiTient  of  the  valve  stem  when  the  engine  is  reversed.  This 
point  having  been  found,  tram  from  the  same  point  on  the  front 
of  the  eccentric  rod  used  in  paragraph  (3).  making  a  mark  on 
the  top  guide.  Then  return  the  wheel  to  the  forward  dead  center 
and  iTiakc  a  second  tram  mark  on  the  guide.  The  distance  be- 
tween these  two  marks  is  the  amount  the  eccentric  rod  will  have 
to    be    shortened. 

If.  when  the  wheel  is  moved  backward  from  its  forward  dead 
center,  and  the  process  outlined  above  has  been  followed,  the 
valve  stem  movement  increases,  it  shows  that  the  eccentric  rod 
is  too  short.  In  that  case,  move  the  wheel  ahead  of  its  forward 
dead  center  until  a  point  is  found  at  which  there  will  be  no 
movement  of  the  valve  stem  when  the  engine  is  reversed,  then 
return  to  the  dead  center  and  i)roceed  as  described  before.  The 
distance  between  the  two  tram  marks  made  on  the  guide  will 
be  the  amount  which  the  eccentric  rod  will  have  to  be  lengthened. 

It  has  been  found  best  to  leave  the  eccentric  rod  about  Ks 
inch  short  in  order  to  give  a  better  equalization  of  the  cut-off 
from  shopping  to  shopping,  making  allowance  for  the  wear  of  the 
parts  and  the  settling  of  the  engine  in  service.  This  will,  of 
course,  throw  the  lead  out  about  1/32  in.,  but  it  is  generally 
acknowledged  that  a  shght  variation  in  the  lead  is  of  much  less 
importance  than  unequal  cut-offs. 

The  reason  for  the  adjustment  just  described  can  be  readily 
understood  by  referring  to  the  diagram.  It  is  seen  that  the 
points  1  and  7  correspond  to  the  dead  centers.  When  the  crank 
pin  is  located  at  either  of  these  points,  the  front  end  of  the  ec- 
centric rod  is  at  the  point  of  intersection  (1  and  7)  of  the  full 
gear  forward  and  full  gear  backward  paths.  I'.c  and  li'c'  and 
that  if  the  eccentric  rod  is  of  the  proper  length,  there  will  be 
no  movement  of  the  front  end  of  the  rod  (and  no  motion  trans- 
mitted to  the  valve  rod)  when  the  reverse  lever  is  move<l. 

(5)  To  Adjust  the  I'alve  Rod.— .\m^\hcr  adjustment  to  be 
made  is  that  of  the  valve  rod.  and  the  method  of  doing  this  is 
too  well  known  to  require  any  explanation  here. 

(6)  To  Adjust  the  I'akr  Travel.— It  is  assumed  that  the  main 
reach  rod  was  adjusted  when  applied,  so  that  with  the  reverse 
lever  in  mid-position,  the  reverse  arm  stands  plumb,  .\fter  the 
other  adjustments  have  been  made,  the  backward  and  forward 
full  gear  travel  should  be  equalized  by  adjusting  the  short  reach 
rods  which  connect  the  reverse  arms  to  the  reverse  yokes.  If 
the  rules  are  followed  as  outlined  there  should  be  i)ractically  no 
variation  in  the  cut-offs.     If.  however,  there  should  be  any  great 

"variation,  it  tnay  be  necessary  to  make  a  further  change  in  the 
length  of  the  eccentric  rod.  If  cut-off's  are  long  on  the  front  end 
in  forward  motion  and  short  on  the  front  end  in  backward  mo- 
tion, the  rod  is  too  long.  If  cut-offs  are  just  the  reverse,  then 
the  rod  is  too  short.  When  the  adjustments  have  been  made 
and  the  valves  are  run  over  for  checking,  the  marks  on  the  stem 
should  be  as  shown  in  I'ig.  6. 

•  The  last  job  to  be  done  in  setting  the  Baker  gear  is  to  key 
the  eccentric  crank  fast  to  the  main  crank  pin.  This  is  left  until 
last,  so  that  any  variation  from  that  source  may  be  detected 
while  there  is  still  ojjportunity  to  make  a  correction. 


The  two  photographs  show  the  Baker  valve  gear  apjiiied  :  i 
I)assenger  engines,  both  of  which  were  formerly  equii)i)ed  wit'i 
the  Stephenson  gear.  One  has  inside  admission,  and  the  othir 
outside  admission  valves. 


VALUE  OF 


VARIABLE 
NOZZLES* 


EXHAUST 


Some  ten  years  ago  while  studying  the  question  of  locomotive 
design  and  operation  abroad.  I  frequently  rode  on  I'rench  loM 
motives  and  noticed  particularly  the  degree  of  retinement  oli- 
tained  in  the  steam  distribution  of  four-cylinder  compound  en- 
gines. I  have  ridden  in  the  cab  of  a  French  locomotive  of  thi> 
type  handling  a  passenger  train  at  a  speed  of  from  90  to  101 
kilometers  (56  to  62  miles)  per  hour,  when,  by  a  slight  adjust- 
ment of  the  valve  gear,  which  resulted  in  lowering  the  back 
pressure  on  the  low  pressure  pistons,  the  engine  imme<liately  in- 
creased its  speed  by  about  15  kilometers  (9  miles)  i)er  hour 
without  supplying  any  more  steam  from  the  boiler  or  increasing 
the  throttle  opening.  I  think  it  safe  to  say  that  if  the  officers  of 
the  .\merican  railways  would  give  this  matter  more  thought 
and  study,  providing  means  whereby  locomotives  should  pri- 
marily be  provided  with  steam  passages  and  valve  gears  offering 
the  least  possible  resistance  in  the  way  of  back  pressure  on  the 
pistons  while  in  operation,  then  with  an  adjustable  exhaust  nozzle 
permitting  a  variable  adjustment  to  meet  the  different  conditioii-- 
of  service,  and  then  finally  following  up  the  valuable  suggestions 
in  Mr.  McFarland's  paper.t  they  could  decide  on  certain  stan  1 
ards  of  design  suitable  for  all  localities  that  would  result  in  sax  - 
ing  much  more  than  many  of  the  devices  which  are  now  beins.; 
applied  to  locomotives,  give  in  the  way  of  a  return  on  the 
money  invested. 

I  do  not  wish  to  be  understood  as  criticizing  either  the  com- 
l)ounding  or  the  superheating  of  steam  from  an  engineer's  stan-l- 
I)oint.  for  a  man  who  would  criticize  or  condemn  either  would 
thereby  automatically  eliminate  himself  from  the  ranks  of  the 
engineering  profession  or  of  progressive  railway  men.  Ther  > 
are.  however,  cases  where  men  become  so  completely  absorbcl 
in  a  certain  thought  or  idea  that  they  are  unconsciously  ob- 
livious to  others  of  as  great  or  greater  importance,  and  I  think  it 
is  not  overstated  to  say  that  in  many  instances  men  in  the  engi- 
neering, as  well  as  in  other  professions,  have  ridden  a  hobby 
when  there  were  other  directions  in  which  they  could  better  ipply 
their  energies.  In  other  wordsl  in  railway  practice,  there  an 
some  cases  even  at  the  present  time  where  it  would  seem  that 
those  in  charge  of  the  design  and  operation  of  locomotives  were 
almost  stumbling  over  $10  bills  in  their  effort  to  locate  nickels 
and  dimes.  '"'--^  :'':.-_''"- i-'  ^-z  ">  '-'"y--— 

DouI>tless  many  of  the  locomotives  in  service  which  show  ex- 
cessive back  pressure  are  equipped  with  superheaters  costing 
$1,200  to  $1,500.  and  in  many  kinds  of  service  the  investment 
will  bring  good  returns  in  a  very  short  time.  I  think  it  might 
safely  be  .said,  however,  that  in  many  cases  the  engines  thii*- 
equipped  could,  at  an  expense  of  $50  or  less,  be  fitted  with  a  vari- 
able exhaust  nozzle  that  would  bring  even  greater  returns  ii" 
the  way  of  increased  efficiency.  Again,  valve  gears  designed  ^' 
as  to  ])ermit  of  independent  adjustment  between  the  high  ar>' 
low  pressure  engines  are  also  conducive  to  the  same  results  ar>' 
are  considered  by  many  of  the  foremost  engineers  on  the  other 
side  as  absolutely  essential  to  the  economic  operation  of  four- 
cylinder  locomotives.  In  this  I  am  inclined  to  think  they  are  en- 
tirely right,  and  that  we  in  America  have  overlooked  this  ver> 
essential  feature,  together  with  the  other  features  which  I  hav  i 
alread}-  mentioned. 

*  Part   of  a   <Iisciission   by   W.    E.    Symons  at   the   convention    "l    the   Ra'' 
way    F-'uel    .\ssociation. 

•■  Locomotive   Praftinj;  and   Its  Relation  to  Fuel  Consumption,      .'■ee  .-}<n.  ' 
iriin   I'.iigiiiccr,  June,    1912,   page   300. 


Accidents  IN  Shops  and   Engine   Houses 

V  -f :        ,    :^    ■  •      \^^^       An  Address  Before  the    First  Co-operative  Safety    Con-   1!    ;^  V  v.-^ . J     1^ 
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BY  GEORGE     BRADSHAW, 

General  Safety  Agent,  New  York    Central    Lines. 


The  great  majority  of  injuries  in  shops  and  enginehouses 
naturally  occur  in  the  use  of  tools,  machinery  and  appliances. 
Of  the  preventable  portion  of  this  class  of  injuries,  according 
to  my  observation,  a  larger  percentage  is  due  to  improper  phys- 
ical conditions  than  to  improper  methods  or  personal  careless- 
ness. It  follows,  therefore,  that  the  chief  factor  in  the  prevention 
of  injuries  from  these  sources  consists  in  the  installation  and 
maintenance  of  proper  safeguards.  In  other  words,  while  train- 
ing of  the  "human  element"'  is  important  in  shops  and  en.gine- 
houses.  as  elsewhere,  and  should  not  be  neglected,  it  is  believed 
that  in  these  particular  branches  of  the  service,  the  most  seri- 
ous attention  should  be  given  to  a  regulation  of  physical  con- 
ditions.        '-,."■.  v      .;■ ''>--^  i' -^'  ■-■:■:'■''.■'■■' :V:"  '':  r 'U  ,  -/ 

l-'or  many  years,  voluntarily  or  otherwise,  we  have  been  adding 
safeguards  to  our  cars  and  engines  until  today  it  is  difficult 
to  think  of  additional  mechanical  devices  to  make  this  class 
of  equipment  more  safe.  But  while  we  have  been  turning  oul 
cars  and  engines  well  nigh  perfect  in  this  respect,  until  recently 
we  have  done  practically  nothing  in  the  way  of  protection,  by 
safeguards,  from  injury  by  the  numerous  complicated  and  haz- 
ardous machines  used  in  the  manufacture  and  repair  of  this 
equipment. 

It  is  true  we  have  safety  appliance  laws  in  most,  and  per- 
haps in  all  states,  and  factory  inspectors  whose  duty  it  is  to  as- 
sist in  their  enforcement.  The  fact  remains,  however,  that  not 
imtil  recently  has  a  great  deal  of  attention  been  paid  to  these 
laws.  Their  purpose  is  all  right,  but  they  are  too  general  and 
indefinite,  and  railway  men  are  heginnitig  to  realize  that  safety 
laws  and  factory  inspectors  can  at  best  accomplish  only  a  smal' 
part  of  what  is  really  required  to  make  our  machines  and  shops 
reasonably  safe.  In  all  of  the  large  shops  of  the  Xew  York 
Central  Lines  we  have,  and  have  had  for  some  time,  a  force  of 
men  working  continually  installing  safeguards.  Th's  work  is 
being  done  in  spite  of  the  fact  that  inspections  have  been  made 
by  factory  inspectors  and  the  shops  pronounced  O.  K.  We  knew 
they  were  not  O.  K..  because  we  read  the  accident  reports  But 
we  are  trying  to  make  them  O.  K.  and  believe  they  will  be  when 
we  get  through  with  them.  Following  are  some  of  the  principal 
causes  of  injuries  in  shops  and  enginehouses:      ^  ,.y         -  .-■.  > 

•.•:.;t-.:-    ^-    UNGUARDED    M.\CHIXERY.  ■•■;:-;,-•,■- 

The  safeguarding  of  machinery  is  a  subject  too  extensive 
to  be  treated  in  detail  within  the  limits  of  this  paper.  I  shall, 
therefore,  attempt  to  discuss  the  matter  only  in  a  general  way. 
Familiarity  with  machinery  arising  from  constant  use  has  a 
tendency  to  create  in  the  minds  of  many  operators  a  sense  of 
disregard  for  the  hazards  existing  and.  in  fact,  in  the  minds  of 
some,  even  a  contempt  for  such  hazards.  The  application  to  a 
machine  of  a  practicable  safeguard  not  only  serves  to  prevent 
injuries  which  might  result  from  the  use  of  the  machine,  but 
at  the  same  time,  serves  indirectly  the  useful  purpose  of  im- 
pressing upon  the  operator  the  imp«)rtancc  of  safety  precaution 
on  his  part.  In  other  words,  safeguards  exert  both  a  mechan- 
ical and  moral  influence. 

•  In  the  application  of  a  safeguard  it  should  be  ren-.embered  that 
we  are  obliged  to  protect  not  only  the  careful  but  also  the  cart- 
less  employee.  In  fact,  so  generally  and  completely  should  ma- 
chinery be  guarded  that  even  the  most  careless  and  reckless 
man  in  the  shop  will  be  protected.     Safeguards,  wherever  pos- 


sible, should  be  so  constructed  that  tlicy  will  pr-ivide  auto- 
matically the  necessary  adjustment,  as.  for  instance.  guar<ls  over 
gears  at  the  ends  of  lathes,  which  must  necessarily  be  openeJ 
in  order  to  adjust  the  gears,  should  be  attached  M  the  ma- 
chines by  hinges  so  that  the  guards  will  swing  shut  into  place 
of  their  own  accord,  thus  preventing  a  careless  operator  from 
removing  them  or  affecting  their  efficiency.  Guards  for, circular 
saws  should  extend  completely  over  the  teeth  of  the  saws  and 
be  adjustable  by  means  of  gravity  to  varying  thicknesses  of 
timber.  In  other  words,  where  i>ossible.  a  safeguard  should  be 
made  "foolproof."'  Following  are  some  of  the  machines  for 
which   safeguards  are  especially   necessary : 

Planers. — The  openings  in  the  base  of  planers  beneath  ihc 
carriage  should  be  covered  by  thin  sheet  metal  to  prevent  em- 
plovees  from  depositing  therein  material  or  tools,  thus  render- 
ing themselves  liable  to  be  injured  by  the  movement  of  the  car- 
riage. If  this  cover  is  properly  applied  it  will  not  in  any  wiy 
interfere  with  the  operation. 

Band  Sazcs. — The  upper  and  lower  wheels  should  be  com- 
I)letely  enclosed  on  both  sides.  The  teeth  on  the  back  or  return 
part  of  the  saw  between  the  table  and  the  upper  wheel  should 
be  protected  by  means  of  angle  irons  so  that  the  operator  can- 
not come  in  contact  with  them.  There  should  also  be  an  angle 
iron  or  other  form  of  protection  in  front  of  the  wheels  to  pro- 
vent  the  saw  from  flying  and  striking  a  workman  in  case  it 
should  break. 

Set  Sereics  on  Kevolvinfi  Sf^ittdles. — These,  wherever  located, 
should  be  countersunk  or  protected  by  safety  collars.  Many 
serious  injuries  result  from  exposed  set  screws. 

I-'lyi^'heels.  Pulleys  and  Gears. — When  within  se\en  feet  of  the 
floor  they  should  be  enclosed  so  as  to  prevent  contact  with 
movable  parts  which  might  occur  on  account  of  slipping  or  fall- 
ing, or  on  account  of  clothing  becoming  caught,  and  also  to  pre- 
vent injuries  which  might  be  due  to  striking  movable  parts  with 
material  or  tools.  V;^-  ^.!::- V^?-  'vi -^ 

Belts  of  Larp-'r  Size. — If  located  over  passagieways  or  places 
where  employees  work  or  congregate,  such  belts  should  have  a 
structure  extending  the  entire  distance  beneath  the  pulleys,  of 
.such  material  and  construction  as  will  prevent  the  belt,  in  case 
of  breakage,  from  falling  and  striking  the  workmen. 

Walk'ii'ays  for  Oilers. — Where  necessary  to  oil  overhead  ma- 
chinery, a  secure  passageway  with  a  railing  on  each  yide  should 
be  provided  for  the  entire  distance.  In  many  shops  no  protec- 
tion is  afforded  men  whose  duty  it  is  to  oil  overhead  machinery 
They  are  required  to  crawl  along  beams,  narrow  planks  un- 
secured, and.  in  some  cases,  to  crawl  between  fast  moving  l»elts 
where  a  slight  misstep  or  slip  might  cause  them  to  be  caught  and 
crushed  to  death. 

Emery  Wheels. — The  greatest  trouble  with  emery  wheels  is 
not  in  their  breaking,  although  this  does  happen  occasionally 
and  sometimes  results  in  serious  injury.  More  trouble  arises 
from  flying  particles  of  dust  thrown  off  which  frequently  cause 
injuries  to  the  eyes  of  operators.  Such  injuries,  it  is  true,  ar.* 
generally  not  serious,  but  they  are  annoying  and  cause  con- 
siderable loss  of  time.  Protection  can  be  afforded  against  in- 
juries by  breakage  by  means  of  a  guard  extending  entirely 
around  the  rim  surface  of  the  wheel,  except  the  necessary  grind- 
ing surface  above  the  rest.  The  guard  should  be  made  of  boiler 
plate  or  material  of  equal  strength.     Enclosure  of  the  sides  ol 
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the  wheels  is  not,  as  a  rule,  necessary  since  it  has  been  found 
by  experience  that  when  the  wheel  breaks  the  pieces  do  not  or- 
dinarily fly  to  the  side  with  sufficient  force  to  cause  injury. 
Protection  from  flying  particles  can  be  afforded  to  a  consider- 
able extent  by  attaching  to  the  guard  a  glass  shield  extending 
over  the  rest. 

The  breaking  of  emery  wheels  is,  perhaps,  more  often  due 
to  material  becoming  wedged  between  the  rest  and  the  rim  of 
the  wheel  than  to  any  other  one  cause.  For  this  reason,  great 
care  should  be  taken  to  see  that  the  rest  is  kept  as  closely  ad- 
justed to  the  rim  of  the  wheel  as  possible.  The  Norton  Com- 
pany, Worcester,  Mass..  has  given  considerable  attention  to 
this  subject  and  has  incorporated  its  experiences  in  an  interest- 
ing and  valuable  illustrated  pamphlet  entitled  "■  Protection  for 
Grinding  Wheels,"  a  copy  of  which,  all  who  are  interested  would 
do  well  to  procure. 

.As  a  general  rule  sufficient  scrap  material  can  be  found  about 
the  average  shop  for  the  construction  of  necessary  safeguards 
and,  where  possible  to  construct  the  guards  in  the  shops,  it  is 
much  preferable  to  buying  them,  for  the  reason  that  "'home 
made"  guards  ordinarily  serve  the  purpose  better  on  account 
of  being  constructed  for  the  particular  machines  to  which  they 
are  applied  and  employees  are  likely  to  be  more  interested  in 
guards  which  they  construct  themselves  than  in  those  which  the 
company  buys. 

'    ;  '-      ■':''->■  INSUFFICIENT   LIGHT.  ■'■■::'  ^      ' 

.  Injuries  are  often  indirectly  due  to  insufficient  light.  But 
few  of  our  shops  are  lighted  as  they  should  be.  The  efficiency 
of  the  lights  is  greatly  impaired  in  many  shops  by  a  failure  to 
keep  them  properly  cleaned  and  maintained.  The  fact  that  dirt 
and  soot  rapidly  accumulate  on  the  globes,  it  would  seem,  is 
permitted  to  serve  as  an  excuse  for  not  cleaning  the  lights  fre- 
quently, whereas  it  is  just  the  reason  that  this  should  be  done. 
In  every  shop  or  roundhouse  of  consequence  some  one  should 
be  designated  to  clean  and  attend  all  lights  at  least  every  other 
day.  Electric  lights,  of  course,  are  the  most  satisfactory,  and 
the  tungsten  style  of  lamp  has  been  found  to  give  the  best 
results.  Natural  light,  especially  in  new  shops,  can  generally  be 
provided  by  means  of  windows  and  sky-lights.  These  should 
be  kept  cleaned  regularly  and  frequently. 

Closely  related  to  light  is  that  of  ventilation,  which  should 
always  be  provided  for  by  special  overhead  construction,  espe- 
cially in  blacksmith  shops,  grinding  rooms  and  similar  places. 
No  forge  or  hearth  should  be  operated  without  a  hood  of  ample 
size  discharging  outside  of  the  building,    v  .  ; 

•    .    .;    •  ■     ■  \     ;',>''^        FLYING    PARTICLES.    ';        '     -  .     '   ■  ' 

Many  eye  injuries  of  a  serious  nature  are  due  to  pieces  of  metal 
thrown  off  in  chipping  or  grinding.  These  injuries  can  be 
largely  prevented  by  providing  employees  in  this  branch  of  the 
service  with  goggles.  Those  used  by  men  engaged  in  chipping 
should  be  made  of  thick  glass;  for  grinders,  an  ordinary  cheap 
style  of  goggle  which  can  be  purchased  for  about  five  cents  each, 
or  less,  will  serve  the  purpose. 

It  is  often  urged  by  those  who  oppose  the  use  of  goggles 
that  employees  will  not  wear  them.  Some  weeks  ago  we  dis- 
tributed to  employees  in  the  principal  shops  of  the  New  York 
Central  Lines  who  have  occasion  to  do  grinding  or  chipping  a 
supply  of  goggles  with  a  request  that  they  give  them  a  trial. 
We  have  just  received  reports  to  the  effect  that  employees  very 
generally  volunteer  to  use  them  and  express  themselves  to  the 
effect  that  the  goggle  is  a  "good  thing."  We  are,  therefore,  ar- 
ranging to  supply  every  man.  whose  duties  require  him  to  do 
metal  chipping,  with  a  pair  of  goggles  especially  constructed  to 
afford  protection  from  this  source.  We  have  decided  to  use  the 
goggle  known  as  the  Julius  King  No.  1021-3040,  which  is  the 
goggle  adopted  by  the  International  Harvester  Company  and  by 
many  of  the  plants  of  the  United  States  Steel  Corporation,  both 


of  which  concerns,  we  are  reliably  informed,  tried  and  testei 
many  different  styles  before  deciding  to  adopt  this  particular  make. 
We  are  arranging  to  provide  employees  using  grinding  wheel 
with  the  ordinary  style  of  goggles  above  referred  to.  It  is  no 
our  intention  to  compel  employees  to  use  these  goggles,  excep 
so  far  as  we  may  be  able  to  do  so  by  arousing  their  desire  ti 
co-operate  in  the  matter  and,  from  our  experience  thus  far,  wx 
feel  that  they  will  be  quite  generally  used.  ■■■"  '.-^   ;..•:',:  f-    s-  ;. 

•    ..:   '     =     >V  OBSTRUCTION   OF   PASSAGEWAYS.   ;-.  ;..     •'     ■■    .  • 

One  of  the  most  prolific,  as  well  as  unnecessary,  sources  of  in 
jury  to  employees  in  shops  and  roundhouses  is  the  obstruction 
of  aisles  and  passageways  by  tools,  rubbish  and  materials. 
Positive  instructions  should  be  issued  and  enforced  in  every 
shop  requiring  all  employees  to  keep  passageways  clear.  Any 
one  who  has  made  frequent  inspections  of  shops  will  realize  the 
necessity  for  this.  Not  only  does  the  obstruction  of  aisles  and 
passageways  present  a  probable  cause  of  injury,  but  it  greatly 
interferes  with  the  proper  movements  of  employees,  and  there- 
by decreases  their  efficiency.  It  requires  practically  no  effort  or 
expense  to  keep  aisles  and  passageways  clear;  it  is  simply  a 
matter  of  habit.  A  shop,  like  an  office  or  residence,  can  be 
kept  in  a  disorderly  and  untidy  condition,  or  in  an  orderly  and 
proper  condition,  depending  upon  the  one  in  charge.  It  or- 
dinarily requires  but  httle  time  to  get  employees  in  the  habit  of 
storing  tools,  material  and  rubbish  in  the  proper  places  and  in  a 
proper  manner.  In  one  shop  I  know  of  the  passageways  are 
clearly  indicated  by  white  lines  painted  on  the  floors.  Employees 
are  required  to  keep  the  space  between  these  lines  entirely  clear  of 
obstructions.  As  a  rule,  however,  I  doubt  if  it  is  necessary  to 
indicate  the  passageways  by  means  of  lines,  or  otherwise,  as 
their  limits  are  generally  well  understood.  ■'•'""V-;."v  S'sV.v 

'     '    ••.•■'?••  ^'.   •.  FOREMEN    IN    CHARGE,    'lir'^x'.    -.Tr!-'.  '   .^  '^^■'■■.'^■ 

The  prevention  of  accidents  in  shops  and  roundhouses  de- 
pends, to  a  considerable  extent,  upon  the  foreman.  If  he  is  im- 
pressed with  the  importance  of  accident  prevention  and  is  per- 
sonally interested  in  the  subject,  he  will  find  numerous  means 
of  preventing  injuries  which  could  not  otherwise  be  effected. 
Therefore,  those  who  are  in  charge  of  safety  movements  will 
do  well  to  convert,  if  necessary,  the  foremen  and  those  in  im- 
mediate charge  to  the  cause  of  safety.  There  should,  in  fact, 
be  fewer  injuries  in  proportion  to  the  number  of  men  employed 
in  shops  and  roundhouses  than  in  any  other  branch  of  railroad 
service  for  the  reason  that  the  foreman  has  his  men  congre 
gated  in  a  very  limited  area  where  he  knows  them  personally 
and  is  constantly  in  contact  with  them.  In  other  words,  he  can, 
if  he  will,  see  and  know  just  what  the  employees  in  the  ranks 
are  doing  or  not  doing  to  make  their  work  safe.  As  is  the 
foreman,  so  will  be  the  employee.  Therefore,  general  officers 
in  charge  of  shops  should  impress  upon  those  in  immediate 
charge  of  men  that  they  will  be  held  personally  responsible  for 
every  case  of  injury  in  their  jurisdiction  which  could  have  beei 
prevented  by  ordinary  prudence  and  vigilance. 

Following  are  some  of  the  precautions  which  employees  in 
shops  and  enginehouses  should  observe:  ?., 

Don't  wear  loose,  baggy  clothing  in  working  around  moving 
machinery. 

Don't  walk  on  railway  tracks,  and  before  crossing  any  track. 
"Stop,  Look  and  Listen." 

Report  all  unsafe  conditions  and  practices  to  the  foreman 
in  charge  or  other  proper  person. 

Explain  fully  to  your  helper  the  proper  methods  of  work.  A 
little  time  spent  by  a  mechanic  in  imparing  instructions  to  hi^ 
helper  may  save  one  or  both  an  injury. 

Never  jump  on  moving  cars  or  engines.  This  is  a  risk  whicl' 
no  shopman  is  required  to  take  and  which  he  cannot  afford  tr 
take. 

Never  strike  tempered  steel  with  a  hammer  or  metal  object 
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Stop  machines  before  oiling,  wiping  or  repairing.  In  shops 
of  the  New  York  Central  Lines  we  have  attached  to  every  ma- 
chine, the  nature  of  which  makes  it  at  all  necessary,  a  metallic 
sign  reading  "Stop  This  Machine  Before  Repairing,  Oiling  or 
Wiping." 

Foremen  should  be  required  personally  to  give  every  employee 
entering  the  service  full  and  complete  instructions  concerning 
the  safe  methods  of  doing  the  work  to  which  he  is  assigned. 
They  should  require  employees,  and  enforce  the  requirement  by 
discipline  if  necessary,  to  keep  all  safeguards  in  proper  position, 
and  especially  should  investigate  carefully  all  cases  of  injury 
in  their  jurisdiction  with  a  view  of  avoiding  a  recurrence.  After 
all,  eternal  vigilance  is  the  price  of  safety^    ,  .  .  e  ,.•;    -'  .  .  ^'.  '■  :  { 


geared  to  the  axle  and   their  location  and  arrangement  on  the 
truck  is  shown  in  one  of  the  illustrations.    .v'\-',:;.>.;'^_-v;;^^^^ 

The  trucks  are  of  the  equalized  pedestal  type  with  one-piece 
rectangular  frames.  The  pedestals  are  protected  by  shoes. 
The  wheels  are  36J/2  in.  in  diameter,  have  cast  steel  centers 
and  tires  held  in  place  by  Ixtlted  fastenings.  The  journals  are 
5y2  in.  X  10  in.  Four  13  in.  channels  30  ft.  in  length  form  the 
longitudinal  members  of  the  underframc.  These  connect  heavy 
cast    iron    end    sills   and    are    stiffened    and    braced    by    flanged 


ELECTRIC    LOCOMOTIVES    FOR    THE 
.  SOUTHERN    PACIFIC        ., 

Fifteen  electric  locomotives  are  being  delivered  to  the 
Southern  Pacific  for  use  on  its  Pacific  coast  properties  in 
freight  and  switching  service.  Twelve  of  them  are  equipped 
fur  operation  on  either  600  or  1.200  volt  direct  current  lines, 
and  three  are  arranged  for  600  or  1.500  volt  operation.  The 
mechanical  parts  were  built  by  the  Baldwin  Locomotive  W  orks 
and  the  electrical  equipment  was  constructed  and  installed  by 
the  W'estinghouse  Electric  &  Manufacturing  Company. 

\\  bile  designed  primarily  for  freight  service,  these  locomo- 
tives may  also  be  used  for  passenger  trains  if  desired.  With 
natural  ventilation  the  motors  and  auxiliary  apparatus  on  each 
lucomotive  have  sufficient  capacity  to  give  a  continuous  tractive 
effort  of  5,600  lbs.  With  the  blowers  in  operation,  the  loco- 
motive will  exert  continuously  a  tractive  effort  of  11,520  lbs. 
and  a  pull  of  21,600  lbs.,  at  a  speed  of  17.6  miles  per  hour, 
can  be  obtained  for  a  period  of  one  hour  with  600  volts  at  the 
motors.  A  momentary  tractive  effort  of  30,000  lbs.  can  be 
exerted  when  on  clean,  dry  rails. 

Each  locomotive  has  four  motors,  each  having  a  normal  rat- 
ing of  225  horsepower  with  natural  ventilation  and  250  horse- 
power   with    forced    ventilation    at    600    volts.      Each    motor    is 


.    ..;,v      Truck   for   Southern    Pacific    Electric    Locomotive. 

diaphragms  and  the  heavy  steel  floor.  The  body  bolsters  con- 
sist of  plates  15  in.  wide  and  IJ^  in.  thick  continuous  across 
the  bottom  of  the  channels.  The  center  plate  is  secured  di- 
rectly to  this  plate  bolster.  Steel  plates.  K'  in.  thick,  cover  the 
entire  underframe,  and  are  riveted  to  all  of  the  longitudinal 
sills  and  to  the  braces,  .\bove  these  there  is  a  '4  in.  diamond 
plated  steel  flooring. 

The  centrally  located  steel  cab  measures  18  ft.  in  length 
by  9  ft.  6  in.  in  width.  The  entrance  is  through  end  doors  at 
diagonally  opposite  corners,  the  hoods  at  either  end  of  the  cab 
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the  \\1k-<I>  i>  II. 't,  ;is  a  ruk-,  in.o»-^>aiy  -iiicL-  it  li;i.-  ]<^■^■n  i.mml 
by  i'xpi-riiiu-r  that  wlnii  the  wliiil  !.riak>  liir  piiiis  .Im  in.t  ,,;■- 
dinarily  lly  t.i  tin  >i(lc  uiili  <urili-i(.-m  {■>\\\-  f.  iati>i-  injury, 
rri'li-t-tii.n  iTMin  tlyiniL!;  )>artii.-!i>  ran  \k-  nlun-iU'l  {><  a  c^n.-^iilcr- 
aljic  cxti-m  liy  altarliin-:  i-.  tlic  u;uar(l  a  L;la-.>  >h\<.-]<\  rxtiMidin-j; 
over  tiic  rest. 

"  Thv  hrOakjnii  "i  timn-  wluiK  i^.  |)irlia|i>.  tm-ri  i>iwn  duo 
to  materia!  iKi-i.mint;  \viil'-;iil  luiwiin  ilio  n -t  an.l  ilir  rim  ci" 
.  tlie  vviu-fl  llian  t>>  any  <'ilKr  iiU'  cau-r  l..r  ilii^  rii-.,ii.  i,'real 
vare  slinnlfl  In-  taken  to  mc  that  the  n.-t  i>  kipt  a-  jh-.-ely  a<l- 
jn.-tf.l  ic  tlu  rim  ><i  the  wheel  a-  ]M.-.>ihli'.  Vhv  \"..ri.in  t'.»ii- 
paiiy.  \\..ree-ter.  Ma->..  \\:\<  jii\en  eonsideralile  a'tienii.ai  i" 
tln">  .-ul'jeet  ami  lias  inc.  .rj"  .rated  its  exiierieiu'e-  in  .di  interest - 
ini;  and  vahiaMe  illustrated  iiainiihkt  entitleii  '■rr..teeti'>n  fnr 
drindiny  \\  luels."  a  e. ipy  i.|'  \vlii>h.  rdl  wh..  are  inter.-ted  w.uld 
<1"'  well  tf  i>r.  .cure. 

\s  .'I  Kcner.-d  rule  snUieiviit  -erap  material  i:m  In  P.iind  al'.'iU 
tile  avera^'e  >li.p  t.  .r  thi  ii.ns(rneti..n  "i  nere--ary  >ai'esiiard,s 
and,  where  p<.N>il)lvt«i  e..n>irnet  tlie  '.:iiard>  in  ihr  -h.p-.  it  is 
mucii  [irel'erahle  ti>  liuyin'.i  iliem.  i"..r  llie  rea-.-n  liiat  lii.me 
inaile"  j^uar.lv  ..rdinarily  -er\e  tlu-  ptirji. -e  Letter  ..n  ai\-. .unt 
t)f  Ijcinj;  O'Ustniolid  fur  the  parlienlar  m.uhine>  t..  wliioli  tiny 
are  ajiplied  and  employees  are  hkeiy  tu  he  m.-re  interested  m 
Kuarils  whifli  they  c>jnstt;uet  thentsehes  tlian  in  lii.  .se  wliieli  liit 
c.>nipan\    liuy>. 

.       .      '       INX    11  H  IKN  r    IK, III. 

:  Injuries  ari-  ..fteii  itidirin'tl)  diu-  P.  in^iirru-itiit  li'^lit.  i'.ut. 
few  iif  our  sli'.ps  are  lii^lited  as  tluy  shr.iild  Inv  Tli.'  ii'lieieucv 
oi  the  Iiiiht>  is  greatly  imjiaired  in  nian_\'  -h..p>  li_\  a  failure  to 
keep  theiu  i)ri.pirly  cleaneil  aixl  maintained.  The  fact  tliat  dirt 
and  s<.)<^>t  rapidly  aociunulate  '.n  the  ul'.lx.'^.  it  w..uld  ^eem.  is 
permitted  to  >er\e  as  an  e.\cu>e  f. 'r  n.  .1  cleanini.;  the  li,i.;hi>  fre- 
(|nentlv.  wherea*  it  i>  ju,-t  tile  nasi.n  tliat  this  slmuld  he  done. 
In  every  vh..p  .  .r  r..nndli.>u>e  ><\  C'.nMi|iKnce  -..me  ■  tie  -ImuM 
he  desii;nated  P.  clean  and  attend  all  li^lii-  at  lea-t  e\ery  ..tiler 
<lay.  l-",Iectric  lis^dits.  of  Cour-e.  art-  liu'  m.  .-t  sali-faot.  .r\ .  and 
the  tungsten  style  of  lamii  has  heen  f.'iin<l  P.  uiw  the  hot 
re.stilts.  .Natural  liyht.  esiieciallv  in  m  w  >li.  .j.-.  can  ymerallv  he 
provide*!  hy  means  of  window-  and  -k_\-liylit>  'I'h. -e  -h.-idd 
hi-   kept   cleauid    rejiularly   and    fre<|nently. 

Closely' related    to    li.iilu    is    tliat    of    \  etitilati.  .ii.    winch    -li..ul.| 
always   he   pro\  idcd    for  hy   sjiecial   ovtrhead   c.  .nstruiii..n.   r-pe 
cially    in    hlack-mith    sho]w.    yrindinu    r. ..  .m-    and    -imttar    places. 

Xo   forue  or  luartli  -lioiild  he  ..pirated   with..nt  a  h I  ..f  amjile 

si/e   di-cliarLiini;    out-ide   of   tlie   Imildin'-;. 

':  '■     ■      •;/       II-YINO    P.XKTICI.KS. 

Manx  e\t  injuries  i.f  a  seriou-  n.ituri'  are  .hie  t..  i>iece-  ..f  metal 
tlirown  off  ill  chiiipini^  ..r  -.^riiidint;.  Ihese  injurie.-  can  he 
largely  prevented  hy  jirovidiii!.;  employi.is  in  this  hranch  of  the 
service  witli  t;oi;;;Ie-.  'rii..-e  u>ed  hy  nun  eiiv:aKed  in  diiiipin,;,' 
sli..uld  he  made  of  thick  .-:1a--:  for  'grinder-,  an  ..rdinary  die.np 
style  of  goiiule  which  cau  lie  purchased  for  ali.iut  live  cenl<  each, 
or  less,  will  Serve  the  juirpose. 

it  i-  often  ur'-:i'.l  hv  those  wli..  ■.pii..se  the  u-e  -.f  .u.itiK'es 
th.it  empl.  .yee-  will  n- .t  wt-ar  tliem,  .<.)me  weeks  ,i'j.>  we  di.s- 
triliiU<d  t..  einiiLyees  in  the  (irincipal  shops  .>f  the  New  "N  ork 
Centnil  I.ine>  who  have  ..cc;i>i..n  P.  d..  i^riiidiiii:  or  cliii.pini;  a 
supply  of  u.'^ules  with  ;i  re.|iie-t  thai  tluv  '.iive  tluin  ;i  trial. 
We  li.ave  ju-1  received  reports  tn  the  eifect  th.it  employees  very 
peiuraily    v. .lunteer  to  use   them   and   exi'ress   them-elves  t'.  tli-? 

effect  tliat  the  .yojiylc  l.s  a  ''.u I  tliin;^."     We  are.  therelore.  ar- 

r.iiminu  to  -upply  every  m.in.  wh.  -e  duties  require  liim  to  d.i 
metal  chippin-^.  with  a  pair  of  t;..t;.u;les  especially  cnstructed  t.> 
afford  protection  from  this  source.  We  have  decided  to  use  the 
RoRolc  known  as  the  Juliu-  Kiiv-r  X...  1021-3040.  which  is  the 
goRslc  adopted  hy  tlie  International  Harvester  t'onipany  and  liy 
m.-tnv  of  the  pl.mts  of  the  I'nitcd  States  Steel  O.riM .ration,  hr.th 


..»  wliich  c..ncerii>.  we  are  reliahly  inf..rmed.  tried  and  testei  ■ 
many  ditlereiit  styles  hef.)re  .lecidiuy  to  ;idopt  tliis  i)articular  mak< 
We  are  arraii};ing  t.>  provide  employees  usin;^  i^rindini.;  whee; 
witli  the  ordin.iry  style  of  .i.;oi;!.iles  ah..ve  referred  t.i.  It  is  no 
our  intention  to  coiui>el  employees  t..  u-e  tliese  siotiules.  exceji 
.so  far  as  we  may  he  aide  to  do  s..  [ly  ;iri>usini;  tlieir  desire  t 
co-o])er;ite  in  tlie  m.itter  and.  fr. mi  ..ur  experience  tints  far.  w. 
feel  that  tliey  will  he  ipiile  generally  used.  ^  - 

UliSrKrcTIoN    OK    r.VSS  VCKVV.VN  s. 

One  of  the  most  prolific,  a-  well  ,is  unnecessary,  s.mrces  of  iu 
jury  to  eiuployees  in   shojis  and   r. .uiidhoii-is  is   tlie   ol)strucii..i 
..f    aisles     and     pas.sageways     hy     pi..ls.    rulihish    and    materials 
r. .-itive    instruction.*    sli..uld    he    i->ued    :iii<l    enforced    in    ever, 
-h'.p    re.juirinu    ;dl    employti.s    t..    keep    p.issajievvays    clear.      .\ii\ 
.'lie  wlio  h;is  made  frei|ueiu  insiiections  of  sliops  will  realize  tlu 
necessity  for  tliis.     .Not  only  does  the  oh-tructi.>n  of  aisles  ami 
liassa.cevv.iys    pre-eiit    a    j.r.  .hahk-    caii-e    of   injury,    hut    it    greath 
interferes    with    the   proper   m'.vements   of   eiiii>lovees,   and   tliere- 
hy  decreases  tlieir  el'ticiency.     It   re(|uires  ])r.ictic;dly  n..  ettort  or 
expense    to    keep    ai-les    and    p.is-.iL;eway-    cle.ir;    it    is    sim[)ly    a 
matter    of   hahit.       \    shop,    like   an    oliice    or    residence,    cm    In 
kept  in  ;i  disorderly  .and  unticly  c.  .ndition.  .  .r  in  an  orderly  ,iii' 
liroper    condition,    deiiendinii    upon    the    one    in    charge.      It    .  r 
dinarily  reiinires  hut   little  time  to  i;et  employees  in  the  hahii  o; 
-toring  toe. Is.  material  .and  ruhhish  in  the  proi>er  pl.ices  and  in  ;■ 
proi)tr   m.inner.      In   one    -h..p    I    know    of   the   passageways   .ar. 
clearly  indicated  hy  white  lines  painted  on  the  floors.     Empl. .yee- 
.ire  rei|uire(l  to  keep  the  sp.ice  hetweeu  tliesi'  lines  entirely  cle.ir  ■  i 
olistructions.     .\s  a  rule.  Ii.)vvever.    I    douht   if  it  is  necessarv    i 
in<lic;Ue    the    passageways    hy    me.ms    >.f    lines,    or    otherwise,    a- 
their   limits   are   generally    well    im<ler-P..  .d. 

KOkl-.MKX     I  \     t  II  VUdK. 

I  he  preveiuion  of  accidents  in  -hops  ;md  roundhouses  di' 
liend.-.  V>  a  considerahle  extent,  upon  the  f.irem.an.  If  he  is  im- 
pressed with  the  iinport.ince  ..f  .iccident  prevention  and  is  per- 
sonally intirested  in  the  suhjict.  he  will  I'ind  numerous  me;iii- 
of  j)reventing  injuries  which  could  not  otlierwise  lie  etTecte.'' 
Therefore,  those  who  are  in  charge  of  safety  movements  vvil: 
■  1.)  well  to  c..nvert,  if  lU'cessary.  the  foremen  ;ind  th.i>e  in  im 
mediate  charge  to  tlie  c.ui-e  -.f  safetv.  'Ilure  should,  in  fa.t. 
he  lewer  injuries  in  ]iroji.  .rti..n  t.i  tlie  iuunl)er  of  men  employed 
in  sli..])-  ;in<l  roimdliouses  than  in  any  otiier  liranch  of  railroa.l 
service  for  the  re.is.'U  that  the  f.  irein.in  has  his  men  congre 
gated  in  a  verv  liiniteil  ,irea  where  lu'  kn.iws  them  personall.c 
,ind  is  constantly  in  contact  with  them.  In  <  titer  words,  lie  can. 
if  lie  will,  st-e  .and  know  just  vvliat  tlie  employees  in  tile  ranks 
are  <!oint;  or  not  doing  to  make  their  work  safe.  .\s  is  the 
f.  .reni.an,  >.  >  will  he  tlu-  emplovee.  Iherefore,  general  ofVicer- 
in  ch.irge  of  -hojis  should  impress  upon  tliose  in  inimedi.ati 
charge  of  men  that  tiny  will  he  held  personally  responsihle  fot 
every  case  o\  injury  in  tlieir  jurisdicti'm  which  ciild  li.ive  hee  ^ 
lirevented  hy  ordinary  pru<lence  and  vigilance. 

hollowing    are    some    of    tlie    jirecautions    wliicli    employees    ir 
shops  ;md  enginehouses  -h..uhl  ..hserva-: 

Don't  wear  loose,  h.iggy   clothing  in   working  around  movine 
machinery. 

Don't  walk  ..n  r.iiivv.ay  tr.acks.  .and  hefore  crossing  any  track 
'".Stop.   Look  .iikI   Listen." 

Keiiort  all  unsafe  courlitions  and  practices  to  the  foremnt 
in  ch.irue  ..r  ..tlur  jirojier  jierson. 

Explain  fully  to  your  helper  the  proper  metliods  of  work.  '^ 
little  time  spent  hy  a  mechanic  in  imparing  instructions  to  hi 
helper  may  save  one  or  l)oth  an  injury. 

.Never  jump  on  moving  cars  or  engines.  This  is  .a  risk  whict 
no  shopman  is  required  to  take  .and  which  lie  c:iunot  :ilTord  t' 
t.ake. 

Xever   -.trike  temjiered   steel   with  a   hammer  or  metal   object 


Xii\i;\ii'.i;k.    l"'l. 
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J       Sl"l'    maciimo    luiurt'    ipiliii;^.    wijiin^    or    ixiiairiii;;.       In    >i1m[i> 

f  tile    -Ww    ^  "i-k   (  (.iiiial    l.iiu;-   w  i-  li;i\c   ;iit;iclu<l   h_<  every  nia- 

:    liiiK'.   tile  nature  uf  wliicli   iiiako  it   at   all  iiece^>ar\,  a   iiietaiho 

■  iiiti    readijig    "Stoi)    Jliis    Maciiiiie    iiclurc    Kei)airinj;.   l>ili:ig   ur 

'  -  ^^iI»i^>;."  ■       .''■'■■_        '■■■■■\"\''     "     •-'■■    :' !'■'-:;/"'/ '■^-  ^- ■'  ^ 

■     jMireiiien  sliuuld  lie  re<)uire<l  iiei>(PiKilIy  In  t;ive  every  cmidoycc 

ciiterint;    the    ser\iee    lull    and    coinplete    instriicti' ins    cuncerninij; 

,he    ^al'e    nietliM<i>    >>{    duinji    the    wnrk    tn    which    he    is    assigned. 

'iiiey   -lii'iil'l    i'e<niire   ein|iln\  ei>.   and   eiilMrve   the   re<|nirenieiit   hy 

.h>eii>line  ii"  neeessary.   to  kevji  all    >al'ei;uards  in  i»r(>i)er  pusition. 

,ind    e>iieeiall>     sh,,iild    in\  cstijiiate    earelidly    all    cases    of    inju'.v 

n  their  jnrisdietii in  with  a  \it\\   nf  a\oidiim  a  recurrence.     After 

.ill.  eternal    vigilance   i^   the  jirici.-  nf  >alety.  .  ;    : 

i:i  nCTRlC    I.OCOMOTIVFS    FOR     \\\F 
SOITHHRN     PACIFIC 

l-'ifleeii  electric  1(  icnni.  iti\  e>  are  Iidnij  deli\ered  t^  the 
,Siuthern  Tacific  for  u>e  on  ii>  i'acilic  Ciiast  propirtivs  in 
irei.yhl  an<l  >wilcliiii^  serxici'.  iwelvc  o|  thetn  are  eipiiiiped  ; 
for  opiratioii  on  eitlier  <i10  or  1.2(K)  \oli  direct  current  lines, 
and  three  ari'  arr.m^' il  for  (<K(  or  l..-0()  voltoperatioii.  'liie 
iiieclianical  part^  were  hiiilt  li_\  the  I'.aldw in  Locomotive  \\\>rks 
and  the  electrical  e(mipnn.!)i  was  consiriicled  ami  installed  hy 
llu    W  e>tin.t;hon-e    IJeciriv-  vS,    M.iinifacturing   I  oni)iany. 

While  <U-i!.:ne<l  |iriniarily  for  fieiuiht  si'rxice.  these  hicoino- 
Ine^  nia>  al>o  ln'  n^id  for  ]ia^>enL;er  traiiK  if  ilesired.  With 
liaJural  \iiitilalion  the  motors  and  auxiliarv  apparatiis  on  each 
Imoiuotivt.-  Iia\e  >iitlicient  cajracitv  to  --lixe  a  coniimi'iii>  tractive 
ilfort  of  .^.(i(l(>  111-..  With  the  hlowers  in  operation,  the  |oco- 
inotixc  will  exert  comimiousl_\  a  tractive  I'lTort  of  ]!..^.'()  llts. 
.iinl  a  pull  of  Jl.MM)  Ihv..  at  a  speed  of  17.'>  mile-  per  h<iur. 
i.iii  he  ohiained  lor  a  period  of  .  ^m-  hour  with  HM(  \iilt>  at  th>,- 
Mio|cir>.  .\  momentary  trai-tive  elVori  of  ,^(I.(H1()  lli>.  cau  ]>v 
exerted    wlieii    on    clean,   dry    rail-. 

l-.ach    locomotive   has    four   moic.r^.   each    ha\  ini.;   a   normal    ral- 

'iti;   of  22?   hovseiiower   with    natural    ventilation    and  2S0   horse- 

,    iiovver    with     forced     vtinilation    at     (.(10    volt>.       h".;ich    moti>r    is 


Cleared    to   the   a  vie   ant]   their  location   and    arran.jienieni   >>n   the 
truck    ir-    >ho\vn    in    one    of    the    illustr.itionfe. 

11k-  trticks  are  of  the  e<|uali/ed  jK:<lesta1  tyite  with  om-itt»^:'"t 
rect;tntj;u1ar  frames.  The  pedestals  .  ^ire  pr<>lecte<l  hy  slio.> 
The  witeel?*  .ire  .^)' j  in.  in  di.imeter.  have  ca^t  steel  centers 
and  tire^  Iteld  in  iil.ici-  In  hohid  fasteniniis  The  journals  are 
.^;  _■  ii>.  X  10  in.  i-our  L?  in.  ch.imiel-  M)  \i.  in  Kniitli  form  ilu 
loniiimdinal  memhers  of  the  underfr.anie.  'Thi-e  connect  heavy 
cast    iron    end    sills    and    are    stitfeiied    and    hnieed -h>     tlanj^ed 


Truck    for    Southern    Pacific    Electric    l_ocomotive. 

di;i](hr.Ti;ins  anil  the  heavy  >teel  tloor.  The  hody  la ilstera  Con- 
sist of  i)lates  15  in.  wide  .ami  I'j  in.  thicl<.  cojiiiiluoiis  acr<r<is 
the  Ix^ttom  of  the  channel-.  The  c< titer  idati'  is  secured  di- 
rectly to  this  pl.ite  holster.  Steel  plates.  '  _■  in.  thick,  cov.t  the 
entire  underfr.ame.  and  are  riveted  to  ;ill  ,.f  ilie  longitudinal 
sills  and  to  tlu-  lirace>.  Aliovt-  these  there  is  a  'i  in.  di;imond 
plated   steel    lloorini;. 

I  he  e'entrally  located  stiil  i-ah  ine;istjres  Is  ft.  in  1eni;lh 
hy  '■  ft.  />  in.  in  vviilth,  I  he  entrance  is  thronoh  end  do..r-  at 
diaiziinr'My  'J  pi  site   cornets,    the   h<poiIs   ;iT    either   md    of   the    cah 


Electric  Locomotive  for  the  $outhern  Pacific. 
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l)eing  placed  off  center  to  ^ive  a  passageway   trinn   the  ends  of 
tlie    locomotive   to    the    doors.      The    locomotives    are    ecimpped" 
throughout    in    accordance    with    standard    railway    practice    and 
have  M.  C.  B.  couplers,  steel  pilots,  safety  api)liances.  etc. 

Three  running  positions  are  provided  on  the  controller  lor 
riOO  volts  and  two  for  either  1.200  volts  c,r  1.500  volts.  A 
pneumatically  operated  series-parallel  switch  gives  the  )roper 
connections  for  the  running  positions,  and  is  operated  hy  a 
control    switch    from    t-ither    end    of   the    cab.      it    is    so   designed 


End    Hood    Removed    Showing    Dynamotcr   and    Air   Compressor. 

that  the  two  motors  comprising  each  pair  may  he  connected 
in  series  or  parallel  with  each  other  at  the  will  of  the  oper- 
ator. An  interlocking  arrangement  has  heen  i)rovided  that 
makes  it  impossihie  to  operate  the  series-parallel  switch  except 
when  the  circuit  on  the  main  motor  is  opened. 

There  are  eleven  notches  on  the  master  controller  with  the 
motors  in  full  series:  nine  notches  with  the  motors  in  series- 
parallel,  and  nine  with  the  motors  in  full  parallel.  On  1.2CJ 
or   1.500  volts   the   motors  are  ojjerated   only   in   full   series   and 


equipped  with  train  line  receptacles  and  jumpers  and  any  nun- 
her  of  units  can  he  controlled  hy  one  operator.    ,•   ,-.,.:;•.•. 

A  relay  has  been  provided  which  will  open  all  the  circuiis 
of  the  motors  whenever  the  trolley  passes  a  specially  ar- 
ranged aerial  brush  contactor.  This  insures  an  open  circuit 
through  the  motors  when  the  trolley  passes  a  secti>>n  insulator. 
It  is  necessary  to  bring  the  master  controller  to  the  '"oit'' 
position  hefore  the  relay  can  be  reset.  An  over-speed  relay  is 
also  provided.  •  •  .;      ;;    : 

Two  dynamotors  are  installed  under  the  hoods,  one  at  eith-r 
end  of  the  locomotive,  and  operate  the  air  compressors  for  ti.c 
brakes  as  well  as  the  fans  for  forced  ventilation  of  the  motor,. 
These  dynamotors  run  constantly  and  drive  the  air  comprcssois. 
which  have  a  displacement  capacity  of  approximately  50  cu. 
ft.  of  free  air  per  minute,  hy  a  pneumatically  operated  frictirm 
clutch  that  is  controlled  hy  the  main  reservoir  pressure.  The 
fan  for  forced  ventilation  is  mounted  on  the  extended  shaft 
of  the  dynamotor  and  runs  continuously.  These  fans  serve  as 
a  light  load  to  limit  the  speed  of  the  dynamotors  when  the  air 
compressors  are  not  in  use.  Each  dynamotor  has  two  sets  of 
armature  and  field  windings  both  mounted  in  the  same  slots 
and  on  the  same  poles.  When  the  locomotive  is  operated  on 
1.200  volts  the  two  windings  are  connected  in  series  and  the 
current  for  the  lights  and  control  apparatus  is  tai)ped  midway 
between  the  two.  providing  a  voltage  of  600.  When  opetaim-i 
on  a  600  volt  line  circuit,  one  set  of  armature  and  held  coils  is 
cut  out  and  the  remaining  set  operates  as  in  a  .ser^  motor.  -    .. 

Some  of  the  princii)al  dimensions  of  these  locomotives  arc 
as  follows : 

Kigid   wheel   base 7   n.   4  in. 

Total    wheel    base j;   ft. 

Distance  l)etweeii   truck  centers ]7    ft.  ^  in. 

I  )ri ving   wheels,   iliameter 36  '/^   in. 

Journals    5'^    in.    x    10  in. 

Width  over  all 10  ft. 

Height  to  top  of  cat) 11    ft.   5  J/i   in. 

Weight,    tcital    120.000  llw. 

'         "  A    CORRECTION 

In  the  descriiJtion  of  a  pneuinatic  clamp  for  tes^mg  triiik 
valves  on  page  522  of  the  October  issue,  the  chamber  for  the  pis- 
ton was  given  as  4  in.  in  diameter  by  6  in.  deep.  This  shouid 
have  been  6  in.  in  diameter  by  4  in.  deep. 


Co.vL   FOR  Belgi.w   Railways. — It  is  proposed  to  introduce  a 
bill  in  the  Belgian  chamber  to  approve  the  agreement  which  has 
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General    Arrangement    of    Apparatus    on    Southern    Pacific    Electric    Locomotive. 


in  series-parallel.  When  it  is  desired  to  operate  on  1.200  volts, 
two  hand-operated  drum  type  switches  are  employed  which 
simultaneously  readjust  the  divisions  in  the  main  resistance  and 
lock  the  series-parallel  switch  in  the  series  j)ositi<m.  The  saine 
number  of  notches  are  then  available  on  the  inaster  controller 
for  1.200  volt  operation  as  for  600  volt  operation  for  the  full 
series     or     the     series-parallel     position.       Each    locomotive    is 


recently  been  concluded  in  connection  with  the  decision  to  re- 
serve for  home  uses  all  future  orders  of  coal  from  the  Belgi;;  i 
state  railways.  According  to  the  agreement  the  Belgian  C'  ■  - 
lieries  will  have  to  supply  all  the  coal  required  by  the  railwa>  - 
administration  at  a  rate  per  ton  based  on  the  price  fixed  by  tl  " 
mining  administration.  Only  small  orders  for  special  coal  wi  I 
be  placed  outside  of  Belgium. 


N'lVKMBKk.  1912.   ;■  :'.;•■-;- 


yAMERrCAX    EXGIXltl^K. 


■m: 


REDUCING  SMOKE  ON  SWITCH  ENGINES 

D.  Iv  MacHain.  superintendent  of  motive  power  of  the  Lake 
.^li"re  &  Michigan  Southern,  presented  a  paper  before  a  meeting 
(if  tht  International  Association  for  the  Prevention  of  Smoke  at 
Indianapolis.  Ind..  on  September  25,  1912,  in  which  he  discussed 
Mnokc  elimination  on  switch  engines.     Parts  of  this  paper  are 

i;ivcn  liclow  :  '\:::"'  ■■■  •  ■"'  V-.v.  :::"'-^\^':..':  v^  "  .V''Y::v--'^' 

With. .ut  attempting  to  place  them  in  the  order  of  their  import- 
ance, the  tilings  that  are  necessary  to  succcssfullj'  avoid  the  emis- 
>ii  n  <i  smoke  on  hand-lired  terminal  power  are:     A  boiler  and 
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Fig.    1 — Arrangement   of   Steam   Jets  Through   the  Water    Legs. 

lire' II  X  in  as  nearly  perfect  condition  as  possible;  careful,  in- 
telligent and  vigilant  effort  on  the  part  of  the  engine  crew;  proper 
care  cf  boiler  appurtenances;  a  good  blower  of  sufficient  size; 
tlu-  -team  jet  arrangement  for  the  introduction  of  sufficient  quan- 
litie-  of  air  over  the  top  of  the  lire,  when  needed:  a  suitably  de- 
>i.i;ned  lirick  arch  properly  installed  and  maintained;  good  draft- 
ing; of  the  locomotive  so  that  forcing  the  fire  will  be  unnecessary; 
;i  well  proportioned  superheater ;  the  proper  cleaning  of  smoke 
emitted  from  engines  being  Tired  up  at  engine  houses. 

Tile  utilizatitm  of  any  one  of  the  above  will  accomplish  some- 
thing in  the  way  of  smoke  elimination,  but  the  use  of  all  of  them 
combined    will    result   in    work    very   close  to   the    100   per   cent. 


Brick*   om'iffed  in  spaces  markecf  X 
^'3-    2 — Recommended    Arrangement    of    Brick    Arch    in    Switch 

.■•'.V  '".-;  •  > .  .-VfA/'^  ■■• -■C;^"'-'  ■         Engines.        ..,•     ::,;;.■■:■  .  '.y^'.  '■■■■  ■ '  ::\  ■'.■■- 

ittafk  at^all  times,  even  with  the  use  of  the  most  highly  volatile 

:  ■fu«is:^^•■;■:^:^•■>^.,,._.^;    ■:..;.■  ■;;■,.':;.:;:.:,:,    .■  rvV:;^-  -Vr;--;  ■-''■-.;i:  ■;  /  ?  :  , 

:■      The  flues  should  1>c  kept  tight  and  clean  at  all  times,  and  the 

;    oiiening?  in  the  grates  should  be  kept  open.     The  grate  opcratiii;:r 

..'^'SS^ttK    should    be    kept    in    good    condition    so    as    to    be    easily 

•*!>erated.  and  so  that  the  grates  can  be  shaken  often  enough  to 

-dmit  of  the  proper  admissicm  of  air  through  the  lire  at  all  time:-. 

A  good  blower   is  necessary  and  an  operating  valve  on  each 

>ide  of   the   cab   within   con\  enient    reach   of   both    engineer  and 

reman    is   most   desirable,    in   order   tliat    either   may   start   the 

"wcr  C|uickly  in  case  of  necessity. 

The  use  of  the  steam  jets  in  the  firebox  in  connection  with  the 
"ii^vver.   as   an   aid   in  the   pre\ention   of  smoke,   is  essential,   as. 


if  the  jets  are  used  without  the  blower,  sparks  may  lie  blown 
l)ack  in  the  cab.  l"ig.  1  illustrates  the  manner  in  which  the 
steam  jets  should  be  arranged.  It  will  be  noted  that  the  jets 
should  not  enter  the  outside  of  the  air  tube  more  than  % 
in.,  and  it  has  been  demonstrated  that  40  or  50  lbs.  steam  pres- 
sure is  ample  for  their  use.  I  hat  pressure  will  suffice  to  de- 
velop all  the  benefit  that  can  be  derived  from  the  use  of  the 
steam  jets,  and  the  noise  incidental  to  their  use  will  be  much 
reduced  and  rendered  less  (jbjectionable.  It  is  therefore  ad- 
visable to  apply  a  steam  reducing  valve  in  the  line  between  the 
throttle  and  the  jets.  The  steam  jets  drive  the  currents  of  cold 
air  closely  over  the  surface  of  the  fire  in  such  a  manner  as  to 
cause  an  intermingling  with  the  escaping  gases  and  thus  aid  in 
their  combustion.  .\  good  job  of  smoke  prevention  can  be  ac- 
complished with  the  blower  and  steam  jets  in  combination,  pro- 
vided the  engine  crew  is  properly  instructed  and  that  ctmscien- 
tious  and  intelligent  use  is  made  of  them. 

The  next  essential  in  securing  the  best  results  is  a  suitablv 
designed  brick  arch,  the  installati<m  of  which  <m  power  doing 
work  of  an  intermittent  nature,  such  as  on  switch  engines,  where 
bmg  continued  service  is  not  necessary,  should  l)e  about  as 
shown   in    I"ig.   2.      The   spaces   marked   X    are   the   only  open- 
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.l-.f;.'     Fig.    3 — Rectangular    Nozzle    Used    on    the    Lake    Shore.   ■!.':• 

ihgs  through  the  arch.  The  arch,  acting  as  a  baffle  wall,  pro- 
duces an  even  How  of  the  gases  of  a  uniform  temperature,  and 
by  reason  of  the  fact  that  the  arch  is  incandescent  and  the  gases 
are  compelled  to  travel  a  greater  distance  before  reaching  the 
Hues,  combustion  is  materially  improved  and  smoke  cinissiun  ib 
reduced  corresi)on<lingly.  •:■:•-■ 

In  drafting  a  locomotive  so  that  it  will  generate  steam  as 
freely  as  ])ossilile.  and  at  tlie  same  time  obviate  the  necessity  of 
crowding  the  lire,  there  are  a  number  of  points  that  ought  not  to 
be  lost  sight  of.  There  should  lie  some  arrangement  whereby 
there  will  always  l>e  not  less  than  tme-eighth  of  the  door  area 
open  and  unobstructed  for  the  admission  of  air  over  the  top  of 
the  lire,  whether  the  engine  is  standing  or  working.  The  <)peninff 
under  the  diaphragm  should  be  not  kss  than  four-fifths  of  the 
total  Hue  area.  The  diameter  of  the  smoke-stack  slumld  l>e  not 
smaller  than  f<iur  times  tlie  diameter  of  the  nozzle,  if  the  nozzle 
is  round.  1  do  not.  howexer.  recommend  a  round  nozzle,  as  the 
rectangular  nozzle,  shown  in  big.  3.  has  proved  superior  to  it. 

The  reasons  for  referring  to  the  nozzles  and  smoke-stack  in 
connecticm  with  the  elimination  of  smoke  are  that  easy  egress 
to  the  atmosphere  of  the  steam  jet  from  the  exhaust  and  the 
ga.ses  entrained  thereby  is  essential.  The  ideal  condition  is  to 
have  the  steam  jet  from  the  exhaust  nozzle  pass  out  through 
the  center  of  the  smoke-stack.  with<»ut  coming  in  C(mtact  with 
the    walls   of   it   at   any   point.   The   jet    should   pass   out    with   a 
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-Ty-^**! 


I      v\-Nof  more  than ^' 

i-U      •  :- 


If^^ "Tf 


F  ;      ■  —  Arrangement    of    Sieaoi    Jets    Through    the    Water    Legs. 

•  !■    '    .    ;ii    a«    iiiariv     pciUil    c^tiiluii'ii    a-    p>'»-siliU':    cafi-lul.    iii- 
)i-  '.ii::"  .tiiil  viLiilaiu  i-ffurt  ■  ■!!  \\w  i>art  ■•!'  tl'r  civ^iiic  crew  :  v''"!"''' 
'<;,,'■■•       t    I"  ■i!<.T    apininciianiT- ;    a    •^■■■■il    lilc^w.r    ■■!'    --urrhiiiu    -i/i.  ; 
ill.  .-!  -an  jii   anMiivi-nuiU   hT  ilic  iir.ri '(huiii  ■!]  ■■!   ^u!iiiM<  nl   iinan- 
,'iir::-  ■••'■■air  ■■\tr  ilu-  top  cii'  tlu'  ;iii'.  uiu'u  ucrdi'l;  a  -nitalilv    iK-- 

iw!  • 'T  'ririx  arrlt  pruptilx  iii^talKd  and  maintained:  l;iii.(|  drali- 
,i!j-  '  '111-  '■•  •<•.  .ni^  ■tix  I-  ^1  ■  tlial  t'^iiin'-;  tlu-  life  will  In  nnn<.-i-<.'--ar.\  : 
,:.  ..,■.■•■!••,■]<' ■rti'^md  >ti)irrliiatir ;  tlii  pr^'prr  <  Icaiiiif-;  "i  "•nii^kf 
t. •■'••;    ir.'Hi   iii'^iiu-^  Inin;^    iiiiil   wy  at    in'_;nu-  ll'illscs. 

'  '    •.i"ri/ati"n   "i    an\    •■iic  ■■!   tlu-  alM^vr   will   aco^  ■niidi^li   ■-(■nu'- 
i:  ■•'i.  ir,  ;li*-  wa_\   ■•!'  ^niMkt.'  cliniinati^  ■!!.  \>\\\   tin-  ii^c  >■!  ali  ■■!   tin'in' 

■    ":•'..'    will    ir~uli    in    u..rk     mtv    .l.-i-    !■■    ilu-    Km    per    i'<ni 


ir  ilu-  jri-  ar<  u-i'l  wiiii^'in  tlu-  Mi'Wit.  >)iarks  may  l>o  Mown 
liatlv  in  till  lal)  I  iv,  1  iIlii-tratt->  tin-  iiiaiiiu-r  in  wliirli  (lit-. 
^tt-atn  .j<t~  ^Iti'itid  !■(  affait'.^i '!.  It  will  l>t.-  iV'ti,-"!  lli.il  ilu-  jc-t? 
^li'^ulil  MMt  i-ntiT  the  ■■Mt-nlt  '.i'  the  air  tii1>i-  i.u<«ri-  tliaii  '  .• 
in.,  and  il  ha-  Ik-i-h  dcni'-n-iiait  cl  ili.-i;  4(t  ■  ■!•  H)  IIn.  >u-;ini  j>ri->-. 
>ii!r  i-  ;iinpU-  t'l.r  tlnir  ii-i .  1  hat  prr--iiri  will  •.ut'tift-  v>  <]<' 
\ili.p  all  till-  hi-ni'fit  that  ran  In-  dcriwd  iii  ^nr  the  U.';*-  <  •!'  tUi- , 
>lcam  j«-l«-.  and  ill.  n^^i-i  inriilmtal  !■■  tlnir  u-r  w HI  In-  niui-li 
ri-dnrrfl  aii<l  I'lndirr^l  K -~  ■  .Kit  riiMnal>U-.  It  i-  tluTc-l'"i"c  a<!- 
\i-,-diU-  !■■  appl\  .-1  >ii-am  rnhiiin--:  \aK<-  in  thr  lini-  iKtwon  tht- 
ihriittli  aticl  till  .i(t-  Ilu  -i*  ,-iin  jet-  dri\<-  tin-  <-tirn-nts  <>lo> -Id 
air  rloM-ly  <ivt-T  jju- .-iiria.-t  ■•!  tlu  iirt-  in  >ik-Ii  a  mann^•r  a>  !■• 
laiiM-  an  iiiU-rminijiin;.;  with  thr  r-<-ai>iHi;-.}i;ixt->  aixl  tlu»>  aid  \\% 
tlivir  »'>in»1(U>ti"n.  \  L;<iid  i"l'  ■•!  -mokt-  )m'vVnti<'H  van  K-  ac' 
(•■'inplisiii^d  w  ith  "till-  l)I"Wi  I"  aiiij  -iiain  jit-  in  n 'niliinatioH.  jirc- 
\i<k-d  t1u-  i-n'-:inr  ni  w  i-  iir.^|n-ily  in-trm-ti  <1  au<l  tli;it  (■•n-i-ii-ti- 
tiiiti-  an<l  iiittllit:<-nt   ii-i-  i-  ni.-iiU-  ■■!   thi-ni. 

TIk-  tn-.Nt  (-.-.<»  niial  in  -i  ■  tnin-..;  tlu-  ln->t  ii-nh-  i-  a  -nitaiilv 
.K--i'^ni-d  liriv'l<  arili.  tlu-  in-tallalion  nt'  wliiih  i<\\  p. iwvf  d'-in;; 
wfk  ■■!  an  iiiu-iiniitv-ut  natnfi-.  >ni-li  a-^  ■ -ii  >wiiili  t-n^ijiv-.  wlu-ri 
k'tiL;  ii'titiinu-'l  <'«-iHi<-t-  i--  ii' ■t  m-i  r---.-ir\ .  -hoiild  In  alfUi  a- 
-lu^wn    in     hi;.^.    J.         ilu-    -jian--    in:irkid     N     arr    ilu     ■■nl\     njun- 


--■'(%■-''-' 

/            r^ 

.:  ,  ,^:::.^ 

T-- 1' 

-^'X 

V  Jyv. 

\            V 

^  -, 

\--f0;: 

'-'■t  W^'- 

■••-■■:l-:   :-^    . 
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Bricki  omiffed  in  spaces  rnarkec/  X 

^.    'i-    2 — Recoi>it>iended    Arrangenient    of     Brick    Arch     in    S-^Aiitch 
-  ■  -  Engines.  .;.'■    :.._,;■•.■..;.    -:- 

.-, '-    .-•.-ill    tiiiu -.   i-vin    with    tlu-    ll-i-   ■>:    ihi-    nu^-l    lii--;lilv    \i.!;itil-. 

'.'..  ' C'ii  -  4i'Wi!d  Ik-  kipt  tii:ht  and  ilcati  at  all  linic-.  and  tlii 
.  ; -'--i-  •!!  tlu-  i^rati--  slu'iild  1h-  ki-pt  ■■pi-n.  'I'lu-  .urati-  I'lKfaiiii.^ 
>--'i".:  -i.vulil  \<\.  kvl't  in  u^-'il  oi'nditi^-n  ,-i  ■  a-  t">  In-  t.'a>il\ 
■     ■'■''•'....   .'•iiid   ■':<•  tiiat   tilt-  tif.att--   i-.-ni    he   -li.-iki-n   ■•t'ti-n   i-it.'n:^Ii   t^. 

'   '"     ■  ■tilt-  pf' •pi-r  adnirNsi'^n  ■■!'  ,-iir  ihroiiuh  thr  iiri-  at  all  linu  ■. 

-••,■],  i ill. Wit-    i-    tu-(.-r->ar\    and    an    opt-ratm'.^    xa.Ki-    iiti   vai'h 

•  • -■   /    "'ill    t'al», within    >.■■  ■ii\  i  iiu-m    fi-acli    ■■!    Ix^tli    Mi'_;iiu-ri"   .-pid 

■'■■"•"■■/      ->    nh'-t    iK--iraliK.    in    ■■rdi.-r    tli;it     rit!u-r    nia\     -tan     tlu 

■    ■• ;.  "■  ■  -u.-k'x    in   I'a-i-  <■!    ni-^-c--ity. 

■  •■  ■.■•.-'-  •  i'  tlu-  -tiani  ji,-!-.  iti  tlu-  livi-lf^x  in  r.  ■nni-rti^  ii  \\  itli  tlu 
■.-;"•".-  .' -   ;jt    .'licl    in    thi-    pri\i-nii^^n    ..t"   -n>.>k-v.  .i"«   r-»>vtitial.   as. 


■     •       Fig.    3 — Rectangular    Nozzle    Used    on    the    Lake    Shore;        '"■ 

\\v^-  tlir"(iuli  tin-,  ardt.  'rlit-  .-irrli.  artiiiu  as  a  lia't'lU-  wall.  I't""- 
diiii  -  .HI  iM  11  iji.w  i.t'  till  u.-i»r?  <'\  a  unii'crni  ii-ni]>fr:(ttn'i-.  .-iiid 
liy  n;-a>'«n  nf  ilu-  t' act  tli;ii  tlu-  .-ircli  i-  inr.-mdi -Liiit  an^l  tlu  y:i>t-- 
afi-  ronipvlli'd  l"  travel  .'i  L;ri-.iti  f  ili-ianri.-  ln.-j<»i"t'  r*-a«"hiuu  lift 
ihir-.  i.imJ)ii-ti'^n  i<  niaii'ria'!\  imiir^'Scd  and  sHj*'ki-  enn>M"ji  i- 
ri-'liiced  otirri--j>i.ndini.:ly.  i     ;      ' 

•  hi  d.raittii'4  a  1'>i>'in.  ■!»'><  -■■  th;il  it  will  -.leiu-iati-  >lf:rni  .-!> 
I'ri't-ly  a>  ]jti»>tlil»-.  ;itiii  ;ii  tla  -.•itiu-  tiiiu.-  "In  i.itt-  llii-  luvc— ;il>  "i 
or-'wdinL:  thv  I'll .  thvi't-  aii-  a  luindn-r  of  pMJnt-  thai  iiiit;lii  n-'t  ti- 
lie  l/i-'t  >i!:;4tt  i.i'.  'riiifr  -lu^tild  In-  >•  ■iiu  arfaiivenifnt  wlu'ri-li> 
.tlufe  will  ah\a.\-  In-  li.^i  K --.  ihan  •■lu-  i-ii^htli  "i  tlu-  d.n.r  ;iri-.i 
">pc-n  anri  iinc .listrvirtid  !■  r  tlu  adnn— i.^n  "'f  air  nvi-r  iliv-  \"\>  'it 
lIu'  lire,  whetlH-r  tlu-  eniiiiu  i~  -landinL;  ■ -r  \\'>rkin.;;.  Ilu-  tipenin-j 
invder  the  di.-ifrhraum  -It.  ■iild  It  lu  ■t  le--  tli.in  Icur-iinh-  •>!'  tin 
total  iliit-  .iii-.'i.  Ilu-  dianuti-r  ■■!  tlu  -tn>.ke-->iai.k  •>hi>nlil  Ik-  tu-t 
>niailer  thati  iour  tinu-«  tlu  diairu-tii"  ..I'tlu  n*>//K-.  it"  tin-  m.-zyK 
i»  r<iuhd  I  d'>  n.-ii,  Iv.  iwi\ir.  n-i-.  ■iiniu-iid  a  ri'UiV<l  no//lii-.  a-  tlu- 
ii->t;in-.^ul;ii:  ni'<7./U-.   >h"wii    m    i  i-,;    .-.,  lia>  )iTo\t-il   >jij»eri<>r' i"  ii. 

Tlu  te.'i-'.«n>  tV.r  r(-i'i-rriii'.;  !■  the  iioz.'k-.  antl  .■«ni<'ke-«t.-iok  i'l 
eoinu-i-ti.'n  with  tlu-  eliniiiialioii  ■  i  -lii. 'ke  are  th.'it  t-as.\  ■e',;re>-» 
to  the  atnu^-plu-fv-  of  the  -te;itii  iiv  ffoin  the  e\li,tii-«t  atni  ilii 
'.za>e-  i-iitr.-iineir  tluTi-Ky  i-  i---em'al.  Tlu-  ideal  eon.livioii  i-.  t'. 
ha\e  tlu  >team  jet  f r.  ■ni  tlu  exhaitM  no//li-  p.i-.-  o«t  ihri.inili 
the  center  of  tile  >ni..ki  -i.uk.  withoin  i-omiii'.^  m  i-ont:u".  v\ftli 
tile   walN   of   it   ai  any   jioint.     Ilu-   jet    -ho.dd    p.i*-.   out    with   a 


:m^ 


liberal  clearance  all  around  so  that  the  gases  may  he  entrained 
properly  and  carried  out  to  the  atmosphere  without  interference, 
as  shown  in  Fig.  4.  Unless  the  foregoing  conditions  are  ob- 
served and  provided  ior,  the  exhaust  in  ascending  will  have  a 
sidewise  tendency.  The  effect  of  this  will  be  that  the  steam  jet 
from  the  nozzle  will  scour  up  the  side  of  the  smoke-stack,  and 
in  doing  so  the  entrained  gases  will  be  scraped  off.  so  to  speak, 
interfering  materially  with  the  draft  on  the  tire,  and  invariably 
resulting  in  a  smaller  nozzle  being  used  than  is  necessary,  to 
increase  the  velocity  of  the  jet  to  get  the  equired  number  of 
cubic  feet  of  gases  for  each  cylinder  full  of  steam  that  is  used. 
The  smoke-stack  should  not  be  longer  than  is  necessary  to 
carry  the  gases  over  tiie  top  of  the  cab.  in  which  case,  if  the 
stack  is  not  too  small  in  diameter,  the  steam  jet  from  the  nozzle 
will  not  expand  sufficiently  to  fill  the  stack  at  the  top.  The 
rectangular  nozzle  having  the  long  dimension  parallel  with  the 
longitudinal  axis  of  the  engine,  will  re-shape  the  steam  jet  after 
it  leaves  the  saddle,  and  consequently  it  will  not  pass  out  angu- 
larly and  strike  the  side  of  the  stack  :  it  also  insures  a  full  en- 
training  area    around    the    whole    circumference    of   the   jet.    re- 
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Fig.  4 — Action  of   Exhaust  Steam   with   Rectangular   Nozzle. 

suiting  in  easy  steaiti  jjencration,  which  is  a  most  important 
function  in  the  elimination  of  smoke. 

The  final  step  in  the  accomplishinent  of  smoke  prevention  lies 
in  the  application  of  a  superheater.  A  superheater  of  the  proper 
size  installed  in  a  switching  engine  reduces  the  consumption  of 
coal  and  water  approximately  40  per  cent.,  and  therefore  it 
necessarily  follows  that  the  emission  of  smoke  will  be  :orre- 
spondingly  reduced. 

To  stop  the  emission  of  smoke  from  the  stacks  of  cold  'oco- 
motives  that  are  being  fired  up  in  engine  houses,  is  a  task  not 
easy  of  accompHshment :  in  fact,  to  our  knowledge,  no  means 
have  been  developed  that  will  cope  with  this  feature,  and  con- 
sequently the  next  important  and  necessary  move  is  to  provide 
some  method  of  taking  care  of  the  smoke  thus  made;  viz..  clean- 
ing it  to  a  point  that  will  render  it  unobjectionable  before  it  is 
turned  out  to  the  atmosphere. 


;  Suez  Canal  Traffic. — During  August  409  ships  passed 
through  the  Suez  Canal  as  compared  with  364  ships  in  August, 
1911.  and  2>2n  ships  in  August,  1910. 


BY     H.    C.     WEAVER. 
Chief  Draftsman,  San  Pedro,  Los  Angeles  &  Salt  Lalte,  Los  Angeles,  Cal. 

In  comparison  with  other  types  of  springs,  the  volute  is  no; 
very  extensively  used,  although  it  is  a  very  efficient  form  and  i? 
capable  of  satisfying  a  variety  of  conditions.  This  can  be  at- 
tributed in  most  cases  to  the  difficulties  encountered  in  its 
manufacture,  and  these  difficulties  in  turn  can  be  attributed  to 
discrepancies  and  errors  in  design. 

Although  the  general  principles  of  its  design  are  very  simple, 
unless    care   be   taken   in    certain    of   the    details — principally   in 


_      \,b  ^Ouhide  Edge__      yP ^ 


\  •■-  \,./i.'  •*■.':   v%  '   ,  ,  *- 


Fig.  1 — Volute  Spring   With    Flat   Base  and  Top   Equal  to  ^4  of  the 

•.^  ._  .      -  V  -  '•  Circumference. 

calculating  the  exact  length  and  shape  of  the  bar  and  in  deter- 
mining the  effective  leverages  of  the  coils — the  results  will  not 
be  satisfactory.  The  following  directions  and  formulas,  if  care- 
fully followed  and  applied,  will  eliminate  the  possibility  of 
errors  to  a  great  extent.  -j.i. 

The  three  dimensions  which  generally  limit  the  design  of 
the  spring  are  the  inside  diameter,  the  outside  diameter,  and 
the  height.  Having  these  three  dimensions  given,  the  main 
point  is  to  utilize  all  the  available  space  and  to  calculate  the 
exact   length   and   shape  of  a  bar  which,  when   coiled,   will   ex- 


. L^ ^- L- 
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Fig.  2 — Bar  for  a   Volute  Spring,   Having   a   Flat   Base  and   Top  on 
the    Full   Circumference. 


actly  fill  this  space,  and  at  the  same  time  keep  the  outside 
inside  coils  or  boundary  circles  of  the  spring  concentric.    ., 
In  the  diagrams  and  formulas:  ', 

D  =:  the  outside  diameter  of  the  spring.        ••"    '  ;  >  .i  -'■-.'■•-.:.•, 

d   =  the  inside  diameter  of  the  spring.          ■  '^''-  i  i'    ~    <?:    'i .-."' ■    '  ■',.■.: 

H   :=  height  of  the  spring,  after  test.              ■*'■!".;.'-    '  •  ;      '•■i"^.  •".".','• 

Hi  :=  height  of  the  spring,  before  test.           . '•  >  "     '\  :\.->i'.    .\^-i-''-'.   ''.'■' 

b   =  thickness  of  the  bar.                                                                   ■  V":'-  .'.•.■ 

h    ■=.  width   or  depth   of  the  bar.                                                              ,  •.  .;•'  v 

\    =:  offset  of  the  radius  centers  of  the  coils.                                    .'■  '^■'.i 

L    =  length  of  bar  exclusive  of  tapers.                                            '  '^'  ■•"  ' 

Li  =::  length  of  inside  taper  (Ji  of  a  complete  circle  in  length). 

L2  =  length  of  outside  taper  (Ji  of  a  complete  circle  in  length). 


and 
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Ls  =   total  length  of  the  tapered  bar.  ■.  - '    ".■".;■'•.■■■  ^    >;;■"'. 

P   =   thickness  of  the  tips  or  ends  of  the  tapers.       r-  ■....'■  ■.'.   .r ■■/'■■  ;'..'    '.' 
Ti  =   width  of  the  tip  or  end  of  the  inside  taper.      •;'■-:    "■-V^  ,•.■''•)   ■■{-- 
To  =   width  of  the  tip  or  end  of  the  outside  taper. 
S   =  uniform  clearance  between  coils  throughout  from  tip  to  tip   (varies 

from   1/32   in.   to   1/16   in.    for  bar    %   in.   to   yi   in.   in  thickness). 
Di  =  mean  effective  diameter  of  the  smallest  coil. 
Dn  =   mean  effective  diameter  of  the  n""  coil. 

(All   of  the   above   dimensions  are  to  be   expressed  in   inches.) 
,    N   =   number  of  coils   (not  including  tapers).  ■:.,•■■.•.•,■. 

G   =    modulus  of  elasticity  of  steel   in  torsion  =    12,600,000.   ■■. -^   >,'..   '    " V 
W  =:   maximum  capacity  of  spring  in   pounds.  ■.•    "■;..•■-,.' 

.J     f  =  maximum   permissible  fibre  stress  of  the  spring  in  lbs.  per  sq.  inch 

(60,000   for   buffer  springs  and   80,000   for  carrying  springs). 
Si  =  the  deflection  in  inches  of  the  smallest  coil,  under  the  load  W,  . 

For  computing  each  desired  dimension,  the  following  formulas 
can  be  used.  Figure  1  shows  the  bar,  and  the  completed  spring 
with  the  reference  letters  as  used  in  this  case:     .  ' 

-  :.•;.,:■■•-:;■•    ■•  _  D—  (d  +  2b)      .>/■■:      ■■'■:^  .f\y--:r.y  _:;^  .....  y 

'■■'':■■■'■/:■.■:''■':■]..      "~      2  (b  +  s)  '■''   .■•■'■-•;ji^-'^r'l:.\;" 

^il:"i'--V-;.:':.;         D  =  2n   (b  +  s)   +   (d  +  2b)    ",^\'-;V!:'/:;V'V  ■:■■/. 


PAINT    SHOP    KINKS 


;■  S: 


p  = 


Ti 


To  : 


SiU 
IT  D, 
fi]  L2 
IT  Di 


Dn=  d  +  2nb  +   (2n  —  1)  s 

2  f  b=  h^ 
W  = 


3D.  t'b=  +  h» 


r  f  ^h'  +  h« 

.a,=  — -^I — D,* 


H   = 


2  G  b  h 


T  D, 


Hi=   1.1 


L5, 

T  Dj 


.'  It  is  the  practice  among  some  makers  to  use  a  top  and  bottom 
taper  equal  to  a  complete  circle  in  length  and  a  lateral  taper 
only  ^  of  a  complete  circle  in  length  as  shown  in  Fig.  2.  In 
this  case  the  notation  and  formulas  are  the  same  as  those  above 
with  the  exception  of  the  following:  ".V-'riJv  •;■•;■.':. 

.  ■.,-   ...:■•.     ..  •  --  •  D  —  (d  +  3b  +  s)  ':t:y::]yj{': [■'-■'.' \  ■■■..:,. 


2 

(b   + 

s) 

D  = 

(2n   + 

1)    (b 

+  s) 

+   (d  +  2  b) 

Li  = 

T^d    + 

13b 
16 

3s 
16 

)     P 

1.2  = 

'(- 

13b 
16 

3s 

+  — 
16 

-)  m 

1..= 

H<" 

+   2) 

(D  + 

^W!A 

"n 

..(1 

n   + 

-)( 

4n  —  1 

b  +  

2 

2 

) 


Actual  practice  has  demonstrated  that  a  taper  of  ^  of  a 
complete  circle  in  length  affords  ample  stability  as  a  seat  or 
'^ase  to  a  spring ;  so  that  in  making  the  tapers  a  complete  circle 
in  length,  that  tiiuch  useful  space  is  being  wasted,  and  for  a 
given  inside  diameter  the  maximum  capacity  is  accordingly 
reduced.  '■■■.:.■    .■■  •i':.;'v.>.  ■;  ■.■.-•  :^vv'---'--  /':xr:-:-.  ...  :,. 


"BY    T.    J.     HUTCHINSON,  ■.     ;.  V-       :    ,  •  v 

Foreman  Painter,  Grand  Trunk,  London.  Ont.-:.        '-"1'  '. "<■'■'. 

REVOLVING    TABLE    FOR    PAINTING. 

The  table  shown  in  Fig  1  is  provided  with  a  swivel  top  and 
is  used  for  painting,  graining  and  varnishing  sash,  cleaning  glass 
and  painting  water  coolers.  The  sash  or  article  placed  thereon 
may  be  turned  easily  without  having  to  be  lifted.  The  castings 
are  such  as  are  generally  used  on  parlor  car  chairs.  The  lower 
one  is  screwed  to  a  heavy  oak  turned  base  and  the  top  one  to  a 
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-•>     ';  Fig.   1 — Revolving   Table  for   Painting   Sash,   etc. 

block  14  in.  square,  the  upper  side  of  which  is  covered  with 
rubber.  Our  pieceworkers  find  that  this  device  greatly  facilitates 
their  work.  Old  parlor  car  chair  swivels  can  be  obtained  from 
scrap  and  the  initial  cost  of  the  device  is  next  to  nothing.  When 
once  this  arrangement  is  used  it  will  be  found  to  be  indispensable. 

V  i'/v    ;-;.^    ;•':•'■'•;,•    painters'  di;ster  rack. ":: •■■■■■:.■;.:." •\:'^."*   ;.'"■'' 
The  duster  rack  shown  in  Fig.  2  was  devised  to  enable  our 
stockman  to  keep  track  of  the  brushes  without  having  to  give 


Fig.    2 — Rack    for    Holding    Painter's    Dust    Brushes. 

too  much  of  his  time  to  it.  The  rack  is  a  shelf  supported  on 
brackets  and  placed  conveniently  near  the  stockman's  desk,  with 
holes  bored  for  the  number  of  brushes  required,  each  work- 
man's check  number  being  stamped  on  the  duster  and  rack  alike. 
Each  day  these  dusters  are  returned  to  this  rack,  where  the  stock- 
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lilnr.il  i-Kar:nu-f  all  ari'iiiiil  v,i  iIkh  iIh-  L;aM-  iit,i\  Ih  (iiirjiiuil 
lir"|iirly  and  (.•arnrij  "lit  [i>  tlir  ;!|ipc'v|i1i(Tc  wiiliciu  iiitiilrr' lU'i'. 
;i>  -li.'wn  in  i'li;.  (  I  nK---  ilir  l'.  ti-^.  liii^  cuiidiliMiis  ari'  di- 
srivid  and  jMi'Mdiil  Lr.  ilii.-  t\liaii-i  in  aMitidniL;  will  iiavi  a 
sid(.ui>r  iindiiu-\  I'lu-  iiVii't  "i'  ihis  will  ln'  iliai  tin-  strain  H! 
I'rv'ni  ilu-  iU'//K'  will  ^i-Miir  up  iiu>  ^idi-  ,,|  tin-  >nii  •kc— lai''-.  aiiil 
in  lii'iii"^  -, ,  i\n-  iiuvainiil  -a>is  will  In-  Mtapnl  oiV.  -'•  !•■  -luak. 
iitU'rfi.-nii.i;Miaur!aIIy  wiili  ;lu'  drali  nii  ilu'  !iri'.  and  iiuariaM^ 

rr-iii.iijiij  in  .;»  -in;dU-r  mv/K'  l.citi',;  n^rd  ilian  i>  nn-i>-;i:\ .  i" 
niiTi-ayc  llu-  \i-li,ioity  ot  ilif  jrl  !■■  u;i  i  ihi  lotiiitil  niiiuli.  i  "i 
oul>;c  Itrl  111  liasc"?-  for  raili  o  lindir  lull  ^l'  vliain  ilial  i^  tiMd. 
I"1k-  >ini'k<.-->tarl\  ^hunld  in'i  lu'  iMti^T  iliaii  !■«  in.d'»ary  I" 
o.irr\  ll'.c  t;as«.s  osir  ilu-  t.']!  !•!  liii-  t-ali.  in  wln\li  ra~i'.  n  tin 
slai-k'is  ti<«t  td.i  small  in  dianuli-r.  tlif  siraiu  iii  I'r.'tn  ilu-  iv-vU 
will  ili't  r>.i)au«l  .still A-iiiilly  l^  fill  the  >ta^•l^  at  tin  i..]'  Tiir 
rii-lanv:iilarti< >//!•*•  liavini.;  ilu  l.'ii'..;  ilinuii>i.  n  paralK  1  witli  iln- 
li'iiijilndtnal  axi>  <>l  ilu-  iiniin.-.  will  ri-shaiir  the  -uani  iii  ai'l>r 
it  Kavi's  ilu-  saddle,  ami  i-i  •ii>i'i|nrnil\  it  will  imi  pas^  ,,iit  aiiyn- 
lafly  and  sirikr  tin-  .-i<lf  ..f  ilu-  -tatk  :  it  aK-.  in-mo  a  I'lili  in- 
tniininvi    ariM    around    the    wli>.lc    (-iri'tinift  r<  tui-    nf    ikc    i(.i.    r*  - 
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Fig.   4 — Action-  Of    Exh.Tust    Ste.ini    with    Rect.ingul.Tr    Nozzle. 

.siiltini;    in    fas\'  steam    ;;i-n\raii"n.    wliii.'Ii    i~    a    ni>'-t    imp.  .ri.iin 
i  lnni:ti<'H  in,  tisi-  idiniinati'.n  "i   snii.ki. 

;    ■  .'Z  ■  ■   ■      ■  Tlif  liniil  .slip  in   iFii'acc  ►mpii-linunt   <'\   -nti'lyi    priAiiiib  \\   lii-^ 

-.  ill  tlif  ai')>1ifatii'n  ".'f  a  snin-rliiatrr.      \  >uiiiiluati  r  "i  the  prii|nr 

.'■       ?i/i'  installed  in  a   switiliin.u   iiiyiiU'   nilncis   ilir  i.'nsiiiin>ii..n  .>i" 

,  Glial    and    water    apjiri 'ximritily    -in    iht    (.•int.    .iiiil    ilhrii..ri'    i? 

■.•     ''  nei-es»arily    l''«11ii\\s    that    tlu-    unissi.'ii    .i'    sm.'ke    will    In-    -..rrv- 

!.' ■  siM'inlinv!}   rcdiu'id. 

■;.-:,-',...■•  Tn  slop  tl-.i'  emissi.>n   .'f   sm.'ki-    Tc'in   tlu-   -t.-u'ks   ol    i-'.ld    m-o- 

^'  mrttivi's   that    are   heinv:    ^ired   np   in    en'..;iiie   hi'iisf..    is   ,i    task    iMt 

;.;  easy    of   aoo.  iini'iislinunt  :    in    i;u-t.    t"   "iir   kn..wledL:e,   iio   m.-ans 

V      ■  lia\e    heen   d(.\i.lo|ed    that    will    i-.  pi    with   tin-    I'lainri'.   and   eoii- 

senuently   the   next   imii-rt.-int   and   iui-es>ary   move  is  to  jirovide 

some  method  i.f  takiny  i-are  ■'!  the  suioke  thiis  inaile:  vi/..  clcan- 

:.■    >  .  iiij,'  it   to  ;i   pi.int   that    will   render   it    iniolijeeiioiialile  liir..re   it   is 

;      ;■  turned  oiit  t«>  the  atniusjihere. 

•.V     :-.    '.       ,    SvE/     C'.\.\AI.  :  Tr.aFfu-.--I  >urin.u     .\n.i;nst     4ii''     ship,     pas^d 
•,     ■'       throuiih  tlu-  .*^nex  Canal  as  i-..inparid   with  ,^'i4  ship,   m    Auviisi, 
T:-;'    :.       1911.  ajid  :^y;  ships  in  .\ugust.  I'Mn. 


w\    II.   c.    \\i  \\i:i<. 

<;iili(    Dr.iitsiiuiii.  Sail    I'lilio,    I. IIS    Viiuik's  ,"i    S.ilc    I  .lUc.    Ins    ViiUi'lis,  ('al. 

hi  lomparisi  ill  with  other  ivpes  .  i  -priiii^s.  the  voliiU'  is  tio 
\er\  i\iensi\el\  nsed.  allhoii-ch  it  is  a  \ei"y  erru-ieitt  form  and  \ 
eaiMl'K-  oT  >alisi\in,i;  a  \ariely  ot  e.  iiidil  i.  ills.  This  ean  lie  a! 
trilinled  in  nio-t  lasis  i..  ilu-  dilllonhies  iiu-<  uiiiteretl  in  it 
iiiaiiiilarltire,  and  these  dirfuiiUies  in  iiirii  t'aii  he  altrilmlcd  t- 
diserepaiii-iis  ami  iir.  ^rs  in  design. 

\llh.Miv;h  ihi  viiniial  piiiii-iplis  ,.l'  it>  disii;ii  ari-  \  er.\  simpli 
unless    i-are    he    taken    in    I'ertain    of    the    dilaiis     priiieipall.v     i- 


Fig.    1  —  Volute   Spring    With    Flat    Base   and   Top    Eqii.il    to    ^4   of  tlu 

Circumference. 

i-alv-iilattiu;   the   e\aet    Iiii|L;lh    and   s!iapi-   oi    ihe   har   and    in    detir- 
miniii!.;    the   itl'ntive    le\era.ues   df   the   eoiU     the    results    will    iv  ' 
he  satisfaetor\.      The   follnwini;   dinciioiis  and    foriiinlas.   if  care 
fiillv      fojliiwid     and     appliiil.     will    iliminate    the    jiossihility    oi 
err.  •!>   to   a    !.;re.il    ixteiil 

I  lie  three  dimensions  whieh  tienerally  limit  tlu-  desiiiii  of 
ihe  spiiiiy  ail  the  inside  ili.imeler,  tlu-  ..nlside  dianietir,  an  1 
the  heii^hl  ll;i\iiiv;  thisi'  ihru-  dimeiisi.iii.  siixeii,  the  mam 
1  oim  is  ],.  mili/i'  all  the  a\ail.ihle  s|ia<-e  and  l.i  ealeiilale  ih- 
isael    liniiili    and    shape    ..f    a    har    whii'li,    when    e.iilrd.    will    e^ 


-L; 


\p     ,     ,  Ou'iicJe  Edge 


Fig.   2 — B.Tr  for   a    Volute   Spring.   Hnving   ,n    Flat    Base   and   Top  on 
the    Full    Circumference. 

aetly   hil    this   spaee.   aiul   ;ii    tlu-   s;imi    liiiu-   keep   the   ..iitside   an.: 
iiisidi-  I'oils  ..r  houmlary  eireles  d'  ilu'  sprint   e.  .iicentrie. 
In   the  di.i.L;r,ims  and    formulas:  , 

1'    ■  Ilu-  <.u|.-i<l<-  .li.-imiUi    I't   till-  sjKiii^.  '  •         ■ 

il    =t  tin-   iiisiili-   .Ii:inu-lir   <if  tlic   si'iiilg.  : .      ■' 

II    -  luinlit   I't   tile-  sjirin^;.   aftii    ti-st.  .'-,.'- 

Ill—  height  iif  till'  spring.  ln-f..ii-  ti'~l.  .        ■•  ' 

Il    =  tliii'kiu-ss   uf  the  liar.  .'.'." 

li    =:  wiilth  (ir  ili-pth  of  the  liar.  -      . 

A     -  i.tl'-ti   III   ilif  railius  criitcrs  of  the  cils. 

I.      -  Iriiijth  lit  liar  exclusive  nf  tapcr.s.  ' 

I.;    -  li-nj;tli   iif   iiisiilo   taper    r'4    of  a  cuniplctf  cinlc   in   Ifiitilhl. 

1.;=;  lenjfth  of  outsiile  lapi-r   ( -'.j  of  a  i-niiiplfte  cirt'li    in  Icinilhl. 
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!.„:-     I..l;i1    Icli^ili    1.1    111,'    lat.iri.l    l.:ii.  '  '_"'  '    -     ;  ,/- 

I'    L\     lliiiKii--   ..)■   Ilii     liii»   .11-   liiiJN  ..|"  till-   iMl'i'l--.  '    ...'■'■"■:         .■'  .. 

Il   -.      l\icllll    111'    lllr    li|i    nl     lllil    i.f    lln      ill-iili.    I.l|i<1.  ■ 

T;.=-    v\i.ltli  <it   till-  tip  IT  mil  I'f  llic  iHit-iilr  laini. 

>    --     iiiiitoiiii    cli;ii.iiioo    lutwrcii    iniN    llii  i.iiu'lumt    fnnii    tip    tn    tiji    (v.irits 
fii'iu    1/,1J   in.   Ill    1,1(1   in.    rur   liar    N    in.   tti    'I-   hi.   in   tliicUiu-ss). 

|),    =:r     liu  .111     «tTi»tiv<-     ili.lMUtil      nl     till      vnMlU-.l    liiil. 

Iiiir^   iiiiaii  I'lTiotivc  iliaiiiitir  oi  the  ti"'  mil. 

(  -Ml    i>f    til**    almvi'   iHiiu-iiviiiMs  ar«-   tu    lu*   «.\iiri-'--i  il    in    inclu-s.) 
N    T-    iiiniilicr   ol    ciiiU   ( iKit    iiu-ltnlitii;   ta|«'i--l.  .;■: 

t;    ^      iii.iilnlu>  iif  ila-.liiity   of  ^t>  il    in    tuf-inn    -■    1  ,'.000,000, 
VV  ■-•    inaxinniin   cai'aiil.v    ul'   spijn.i,'    in    pi.nnrlv.  ., .  "  -         •.    ;.",..'•: 

f  ^inaxininin    (.<  i  nii^-ilili-   llliii-   ~ii(-~   i.f   ihi-   >liiinjj  'ii\   11)*.   |i<-r   <<}.   inch ' 
(/lO. 0(1(1    fi.i    liiilh  r    >prini.;v   an.l    S().(in(i    t'..i-   i-:irtvinir   ^I.rin^.'■,): 
"(5,=:    till-   ilillrcliiin    in    ir.iln-v   of   llic    .-uialli^l    .nil,    tinilii    the    juail    \V.    ,, 

l-"(ir  ODmiiiniit!.;  f;n-li  ilrsind  (liiiniisinii.  tin-  fnllnw  in;^   l'i)rimil;is 

lit   III'  tis»il.      I''i;4ttrr   1    sliiiws  iltr   liar,  and  the  c('iiij)|ttr<l   ^jiriiij;' 

illi    llic    nlCriinc   Ktlcis   as   iisnl    in    ilii>   oasi- : 

.     '.    ■  l»  --■  (.1-  f  J  I,)  ,       .•,:■■:■  ■  ..  -"  '\^'.  ,: 

-   .    '■'-    ■         '  J  (I.  -r  ^)'  ■  'r.  ■;■..;■■.■ 

I»    =:^    Jn    il,    -I     s»      :      111    -i-    Jl.)  '■'^-   ■_■''■    ■■     -':■'■.; 
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It  is  till'  practicr  aim «ii.i.;  smuo  niakif^  In  ii-r  a  t'lp  ami  JuttttJiii 

wipir   fi|iial    til   a   Odiiipk-lc   circli'    in   Icn.mli    and   a    I.atrral    taper 

■nly   .34   (if   a  ciinipK-ti'   ciriU-  in   Irii.utlt   as   slmwii   in    l-'i.u;.  2.      In 

''lis  case  tlu-  imtatii'ii  and  fnrinulas  arc  tliv  same  as  t4i(>,sc  above 

•-iili  tile  t  Ncipti'in  iif  tin-   fi 'lli 'W  itit;  :   •     '.       .  .■     .'  •:,    v,         ... ;  '■.. 
I)         (ll     ;     .1  b   -f:  s»-    ;:     :  ■;;..;' 
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Actual    jiractici'    lias    <lt.iiiiinstratcd    tliat    a    taper    <»f    -^4    of    a 

"nipjfte   circle    in    leii'^th    at'fdrds    ample    stability    as    a    seat    cr 

':i*e  to  a  sjirins,';  s<>  tliat  in  makin.cr  the  tapers  a  complete  circle 

■'1   IiMRtb.   that    imicli   useful   space   is   being   \vaste<l.   and    for   a 

•  i\en    inside    diameter    tlie    maximum    capacity    is    accordingly 

^fdiiced.         ■';  -  ■■-;  ..    .  ,  '  ^    .".-    -y  ■ 
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.■     .  ForcMluii    I'iiiiHiT.   CfiiinJ     I  ritiik.    I.oikIimi.   fijll.    -.'-  -    *. 

.  rk\im.vjm;  I  \i;i  1  i  ok  1'.\imin<^,- '  -'''• 
'\'hv  talile  sJmAvii  in  liv;  1  is  pr'i\ide(l  with  a  S\viA"<l  top  ^iiid 
Is  nsi'd  for  paiiitiiiK.  j;r;iiiiiti'^  aiii'l  i.  arii'"^bin,ii  •;:i>li.  I'U-anini;  yl.c--- 
and  iiiiiiuiirii  water  cm iKrs.  Tin  -:i-b  <»r  artiiK-  i>lacc<l  tbtrinti 
riiiay  be  jiinictl  easily  withnut  liaviiit;  In  1m,-  liftcid.  Ilie  ca>lini;s 
;tre  xiicli  .ts  are  .vi-nerallN  used  ■. 11  parli.ir.  Cir  eb;iir<.  Tin-  l.iWer' 
Vine   is   serevvfd  (fi  :i  Iie.t\\    naU   uinied'  b.tsf  an<b  tile  (opniu-  to  a 
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.   '     Fig.   1 — -Revolving   Table  for  Pninting   Sash.   etc. 

bloik  1-4  lit.  -i|iiare.  the  iipitcr  ^jdc  ol  v\fii<li  i.s  c-o\  ered  with 
rnblier  (  )itr  pitcevvorkers  lin<l  tliat  this  de\  ire  sireatly  faeilitates 
their  work.  < 'M  (jarlor  ear  eb.iir  swivil-  .-an  be  ••Iit;iine<l  front 
scrap  and  tin-  itiiii.il  <-ovt  of  the  di  \  iee  i-.  iie\t  to  nolliiuj^V  When 
once  this  arranueiiu  111  i^  it-(  d  it   will  be  f.  ■tmd  1"  In-  tinjispensable. 

"    -    -'■'■--''    \  1-.\INT1.K-'    111    -H-:k    KAVK;       ;    :;"         J, 

-'1  he   diist\r   rack   shown    in    I  iu.   2   wastlevised   to  enable  our 
•stockman   to  k(ep   track   oi    the   lin!>Iies    without    haviiie   l<i  give 


.Fig.    2 — Rack    for    Holding    Painter's    Dust    Brushes. 

toil  miuli  of  liiv  time  to  it.  liie  rack  is  a  shelf  ''Upitorted  on 
Iirackets  and  place(l  convenientl_\  near  the  stockmans  <lesk.  with 
hobs  bored  for  the  nuiiilier  of  brushes  ret|nired.  each  work- 
man's check  mimber  beinsi  staniited  on  the  <hister  and  rack  alike, 
l-'acli  (lav  th<se  dusters  art   reti'.rtud  to  this  rack,  where  the  ^tock- 
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mar.  car.  >ct.-  at  a  tilaiu-f  it  an\  arc  missing.  1  lit-'  month  i)revi(>us 
to  the  introduction  of  tliis  rack  ovir  a  dozen  dusters  were  lost; 
since  tlicn  we  ha\  e  liad  no  troul)le  of  this  kind. 

...    ..;.•,■.;..  STKXCII.    U.VSlllNT.    K\tk. 

Tr,  clean  ami  care  for  railway  car  stencils  expeditiously  and 
econtnr.ically  hecame  an  important  matter  when  piecework  was 
introduced,  liie  rack  which  is  sliown  in  I'ii;.  3  aids  us  greatly 
iv  this  Work  It  is  5  ft.  high  witli  a  trougii  and  shelf  l)elow. 
the  entire   face  of  which   is  covered   with   sheet   zinc.     The   top 

■■■  '  '■''  '■-'  -^s'i^ 
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Fig.   3 — Rack  for  Washing   Stencils. 


tl'e  extreme  edges  of  the  doors  touch  them  when  placed  in  the 
(Irving  position.      .:".'■  '.'i^ J  ^•:_.''''li^.-''.:-^ '<■■::  /•  :": '  •^i•■7  '    \^^  ■':''■■</:■'  '  .. 

C.\RB()V.S   FOR   I'.MXT  VEHICLE. 

.\  systematic  way  of  preparing  the  vehicle  used  for  priming 
and  surfacer  coats  for  new  and  burnt  off  work  must  commend 
itself  to  the  practical  painter.  The  three  carboys  shown  in  Fig. 
5  contain  the  paint  vehicle  for  the  priming  and  surfacer  coats; 
each  carboy  iiolds  about  fifteen  gallons  and  is  air-tight,  thus 
I)reventing  tiie  contents  from  getting  fat.  The  oil,  turpentine 
and  japan  are  mi.xed  in  proper  proportions  for  the  coats,  put 
into  the  carlioys  and  drawn  oft"  by  syphon  as  required.  This 
arrangement  prevents  mistakes  l)y  the  stockman  and  uniform 
results  are  assured.  J.  W.  Davidson,  chemist  of  the  Chicago 
&•  North  Western,  introduced  the  use  of  tlie  carboy  and  syphon 
system  lor  this  purpose. 

'•"■        I.O.\C;-H.\.XIH.EIl    HKISH     l(ik    KRKK.IIT    C.SRS.         '    •■"■''■ 

<  )ne  of  the  most  economical  kinks  in  painting  railway  freight 
cars  is  the  use  of  the  long-handled  brush.  When  this  method 
was  introduced  on  our  road.  1  had  a  local  brush  manufacturer 
U'ake  a  brush  similar  to  tlie  ordinary  whitewash  brush,  1)ut 
haxin.g   doible  the   stock   seciirelv   bound   with   brass   instead  of 


^s-^ 


slope*  to  the  rear,  and  enables  a  liberal  use  of  benzine  in  cleanin.g. 
whicl;  i>  caught  in  the  trough  and  runs  into  the  pail  at  tiie 
end  iif  the  rack,  frr)m  which  it  can  be  used  again.  I!y  the  use 
of  the  faucet  the  lienzine  can  be  retained  in  the  trough  until  the 
work  i>  comi)leted.  if  so  desired. 

•■     ■  '.   :'.    •';■'-.■';  v'.'    -^    \:.r'     eO.\Cll    l>0(  k    RACK.        •'       ■■:'.  -'■      '.   '  '. 

Railway  coach  doors  receive  more  abuse  in  service  than  any 
other  |»art  of  the  interior  littings.  Therefore  they  re(|uirc  greater 
varnish  jirotection.  We  lind  that  this  can  be  attained  mijst  eft'ec- 
tually  when  the  doors,  after  being  varnished,  can  be  placed  tlat- 
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V-. :  ■'•.:'••:.. -;••.    Fig.   4 — Rack   for   Storing    Coach    Doors.  .':   '.'■ 

■:~iirifie  while  drying,  ilu-  dimension>  of  the  rack  shown  in  li«.  4 
are  .*  ft.  S  in.  wide.  6  ft.  ()  in.  long  and  7  ft.  6  in.  over-all  in 
heikiit.  It  i-  enclosed  with  four  spring  roller  shades  to  protect 
the  varnished  work  from  the  <lust.  and  is  made  of  two  upright 
po$t3,- securely  bolted  to  a  heavy  base  wide  enough  to  sui)i)ort 
the  Upper  structure.  To  each  of  the  two  posts  1.^  arms  or 
bracket?  are   secured.     These  brackets  are   so  shaped   that  only 


Fig.   E — Carboys  for   IHolding    Paint   Vehicle. 

the  usual  leather  bindin.g.  the  handle  l)eing  of  sufficient  length 
to  reach  the  top  of  the  highest  box  car.  \\  ith  the  short-handled 
brush  still  used  on  some  lines,  nnich  time  is  taken  up  in  erecting 
an<i  handling  the  necessary  staging,  but  in  using  this  brush  no 
sta.ging  of  any  kind  is  re<|uire<l  and  the  time  formerly  needed 
for  coatin.g  b;is   been   reduced   fully  one-half.  1-  '■'■•■'"> 

Dk.vh  Wkk.ht  ok  \khiii,es  Per  r.\ssEM.i.R. — "In  looking  back 
on  the  history  of  transportation  we  lind  that  a  horse-drawn  car- 
riage will  weigh  about  1.500  lbs.  to  2.500  lbs.,  seating,  on  an 
.-iverage.  four  passengers  ;ind  ;i  driver,  which  gives  a  dead  weight 
l)er  |)assenger  of  from  .M)  lbs.  to  500  lbs.  This  vehicle  will  move 
at  a  speed  of  f)  miles  to  X  miles  an  iiour  over  a  roadbed  not 
comparable  to  the  worst  kind  of  railway  track.  .\n  automobile 
weighing  5  tons,  .seating  7  passengers  and  containing  its  own 
l)ower  plant,  moving  with  almost  the  same  average  .speed  as  a 
passenger  train  over  a  far  inferior  roadbed,  gives  a  dead  weight 
per  ])assenger  of  abont  1.428  lbs.  The  dead  weight  i)er  passenger 
of  a  steel  railway  coach  anioimts  to  from  1.2(K)  to  1,700  lbs., 
and.  |)ermitting  the  points  of  suiieru>r  comfort  and  safety  to 
be  balanced  by  the  poor  roadbed  and  the  weight  of  the  power 
plant  of  automobiles  we  must  ask  the  question:  Ts  there  no 
possibility  of  getting  below  the  automobile  limits  of  dead  w'eight 
per  passenger,  and  is  this  reduction  possible  without  sacrificing 
safety  and  comfort?'" — A.  Cof'oiiy  before  the  Cmiadiaii  h'ail- 
is^'iiv  Club. 


Powerful  2-8-8-0  Type  Locomotivk 


Has  a  Tractive  Effort  of  100,000  Lbs.  Working  Com- 
pound and  a  Device  For  Varying  the  Relation  of 
the   Point  of  Cut-Off  in  the  Two  Sets  of  Cylinders. 


\  tractive  effort  of  100,000  lbs.  working  compound,  with  63 
in.  drivers,  places  the  new  locomotives  recently  delivered  to  the 
(iieat  Northern  In  the  Baldwin  Locomotive  Works  among  the 
most  powerful  on  our  records.  They  are  also  the  first  engines 
with  this  wheel  arrangement,  although  this  company  has  a 
r.timher  of  Mallet  locomotives  of  the  2-6-8-0  type  in  operation. 

These  locomotives  form  the  lifth  class  of  Mallets  in  use  on 
the  Great  Northern.  The  first  engines  of  the  type  were  purchased 
in  1906  for  pusher  service.  They  are  of  the  2-6-6-2  type,  have 
2ly2  in.  and  33  in.  x  32  in.  cylinders.  55  in.  drivers  and  a  tractive 
effort  of  71,600  lbs.  The  total  weight  is  355,000  lbs.  with  316.000 
llis.  on  the  drivers.*  In  the  following  year  some  locomotives 
of  the  same  wheel  arrangement,  but  designed  for  regular  road 
service,  were  purchased.  These  have  20  in.  and  31  in.  x  30  in. 
cylinders,  55  in.  drivers,  a  tractive  effort  of  57.940  lbs.,  a  steam 
pressure  of  210  lbs.  and  a  total  weight  of  302,650  lbs.,  of  which 
263,350  is   on    drivers.t      The   third  class,  of  the  2-6-8-0  type. 


In  comparison  witli  otlfer  large   Mallet  locomotives,  the  rew 
<jreat  Northern  engines  rank  sixtli  in  regard  to  tutal  weight  and 
are  a  very  close  second  to  the  record  hoUlers  <>n  the  Virginian     . 
in  respect  to  power.     They  are  fitted  with  l-"mcrs.  >n  high  degree  .. 
sui)crheaters  which  have  1,368  s(|.  ft.  of  surface  measured  <>n  the  -  ' 
inside  of  the  tul)es.     This  sliglith   exceeds  the  area  of  the  sui)er- ; 
heaters  on  the  Virginian  engines,  which  are  of  the  Schmidt  tyi>e.  "■ 
In   evaporative   heating   surface,   the   Great    Northern    engine   is 
somewhat    less   both    in   tlie   tirebox   and   in   tlie   tubes   than   the 
Virginian,  and  the  boiler  is  10  in.  less  in  diameter,  both  at  the  .J; 
front  ring  and  at  the  largest  jwiint.     There  is  also  considerable  ' 
difference  in  the  grate  areas,  which  are  99.2  scj.  ft.  nn  tlie  \'ir-  . 
ginian   and  78.4  sq.   ft.   on   the   (ireat   Northern.      I-light  of  the  ?: 
twenty-five  engines,  however,  are  arranged  for  oil  l»urning.     It 
will  be  noted  that  no  feed  water  heater  is  i)rovide<l  in  the  front 
part  of  this  boiler,  as  was  the  case  in  the  |)revi<>us  order.     The 
tubes  have  been  ircreased  to  24  ft.  in  length  and  the  remainder   "; 
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Mallet   Locomotive   Having   a   100.000-Pound  Tractive  Effort  When  Working  Compound;  Great  Northern. 


were  built  in  1910.  These  have  13  in.  and  35  in.  x  31  in.  cylin- 
flers.  55  in.  drivers  and  a  tractive  effort  of  82.000  lbs.  They  are 
fitted  with  Emerson  superheaters,  giving  480  sq.  ft.  of  heating 
surface,  and  have  feed  water  heaters  incorporated  in  the  front 
sections  of  the  boilers.  They  have  a  total  weight  of  378.300 
Ills.,  of  which  359,600  lbs.  is  on  drivers.^  In  1910  this  company 
also  converted  some  consolidation  locomotives  to  Mallets  by 
the  addition  of  a  new  front  unit  which  gave  a  locomotive  of  the 
2-6-8-0  type.  There  is  a  feed  water  heater  in  the  new  front 
section,  and  a  superheater  was  applied  in  the  old  ljoiler.§ 

The  locomotives  just  received  are  considerably  larger  than 
any  of  the  previous  classes.  They  have  a  total  weight  of  450.000 
lbs.,  of  which  420.000  lbs.  is  on  drivers.  The  cylinders  are  28 
in  and  42  in.  x  31  in.  Tlie  steam  pressure  has  liecn  raised  to 
-10  ll)s.  while  the  diameter  of  the  drivers  has  been  increased 
'■■"m  55  in.,  which  has  been  standard  on  previous  Mallets  on 
^''  s  road,  to  63  in.  The  theoretical  tractive  effort  working 
ti  mpound  is  36  per  cent,  larger  than  that  of  the  engines  pur- 
'^^l  -ised  in  1910  and  55  per  cent,  larger  than  the  pusher  engines 
P' rchased  in   1906.  w  ^.':' SV'.:-i-'.;  :'^---^:..>  .•:■■■  / 

'"or  illustrateil   ile-cription    ^ct-   Amcrkan   liitgiHccr   I'r   Riiilroad  Journal. 
"    "I>iT,    1906,   piiKc  371. 

,  I"or  illustrateil  ilescriplion  sco  Aiiwricau  lliiirinccr  it  Rdllrond  Journal. 
•''    t-.   1907.    page    213. 

ror  illustrateil   description   -ee   .hiirrictui   I'.itjiiitccr  tr   Railroad  Jnunial. 
•^  .(ust,  1910,  page  308. 

-~  ror  illustrated  <Iescriptioii  see  .Uncriiati  Engineer  fi'  Railroad  Journal, 
"'■   '■l>er,    1910,   page   399. 


of  the  space  has  been   incorporated  in  a  ver\    large  combustion 
cliamber  which  adds  81    sq.  ft.  to  the  firebox  heating  surface.  \  . 

In  some  cases  it  a])i)ears  tliat  tlie  amount  of  ])ower  developed 
by  the  two  groups  on  a  Mallet  locomotive  varies  with  the  varia- 
tion  in  speed  and   in   the  point  of  cut-off  in  tlie  high   jiressure 
cylinder.     Since  it  is  desirable  that  the  work  of  the  l-'cotnotive 
lie    c<|ually    divided   between    the    two    groups    of    wheels,    an    ar- 
rangement wiiereby  the  relative  point  of  cut-off  in  the  high  and 
low  pressure  cylinders  can  lie  varied  at  the  will  of  liie  engine-. 
man.  has  licen   ajiplied  to  these  loconfiotives.     This  result   i*.  ac-. 
complished  liy  use  of  a  slotted  ann  on  the  reverse  shaft  of  the^ 
liigh  iiressure  engine  where  it  connects  with  the  reach  rod  car- 
ried forward  I)etween  the  frames  for  operating  the  low  jiressure 
gear.     The  position  of  the  block  in  the  slotted  arm  is  oomrolle<l 
by  a  screw  gear  in  the  cab  and  a  change  of  20  i>er  cent,  in  the 
])oint  of  cut-off  of  the  low   pressure  engine   is  ])ermitte<l.     The 
constructicm  of  this  arrangement   will   be  described  later*    ^^.     '. 

Boiler. — The  boiler  is  of  the  lleliiaire  type,  the  >(|uare-  section 
being  continued  to  tlie  front  end  of  the  combustion  chamber. 
The  center  barrel  sheet  is  conical,  increasing  the  diatneter  from  90 
in.  at  the  front  end  to  102  in.  at  the  dome  ring.  In-as-much  r.s  the 
firebox  is  set  over  the  to])  of  two  63  in.,,  driving  wheels,  the 
throat  sheet  is  very  shallow.  In  fact,  the  fiat  portion  of  the  f;rate 
wliich  extends  forward  from  the  back  of  tiie  mudring  for  .'ibunt 
i^3'j  in.  is  but  slightly  below  the  level  of  the  bottom  •>•  the 
boiler  liarrel.     At  this  ixunt  the  grate  slojies  fl'.>vvnwar<i  to  the 
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"(  ■'!;.;,■.■■.••  V....'  ;-.i  ;i.|^{ativ-i-  if  .in_\  aw  mi--i!i--;.  I  he  ui.onli  pri.\i'>n- 
|i  ■•'■■;,■:■■•:•-  .i;-rti.,.n-.i't  tJn^  ''I'^'k  "Vcr  ;>  lii./rii  'iii-ur-  w  i  ri  l.-i: 
-•'•,■;■:•,'•..■•■   wi-   !i;uf  Ii;i«t  ii"  n'«'iitilf  ..t  tin-  Isiini. 

;     •     ■;.        ■;  _       r    ■    >"ri-. Ni.ii.  \\  \-iiisi.  w  m  k. 

'i  •.•".   ,i:i'P.  t.'-ur<,'    ii'f  r.iilu.i)    iM''   -uiuiU   isiutlilii>u-l\    ami 
iv   •.•■!;•  .I'l-    ' 'I  i-urui'   .'til   iiiii" 'n;iiii    matur   whin    pit  i  i  w  .  .rl^    \\,i~ 
fjT"   )"''•..■.'.-.!,  .-riiv.-  r;ti"l>   which   i-   -h..\\!t   in    l-i^;.  .>  aiiU   u~   ■-;riail.\ 
ii     •■.•-.,.■•■',•      h   "i-   5    I'l     Inyl'    .\iili   a    ir. '';-!!   an'I   -lull'   ii'-l"\\ 
rl.'      ■-':';":    :':\<\    "i    uhich    i^   cMnd    with    -lui  t    /iiu-.      I  in-   ti'p 
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Fig.    I — Rnck    for   Washing    Stencpls. 


\\\-   iMi\nn-  ii!'_;i-   .i|    till-  (liM.r-  tiMu-li   tlu-m    wluii   iilaccd   in   lii.^ 
'Ir\  niL;    |m  '-iiii  ■!!.    '  ■  -  ;  ,  ,      "  '  .      ''.       '  .         .• 

1  ^l^1lll^  -  I  ni;  !•  \i  \  r  \  1-  II II  I  i;. 
\  »\ -icinatii'  wa\  ••!  |irt  |>arinL:  thi-  \i.liii-li'  n-i-il  i><r  ]iriniiii- 
and  -nriaiCf  (■•at-  l"r  m  \\  ami  huint  '  ■{{  u..rk  inii>t  n 'niiiiviii; 
it-cil  t..  till  praitiia!  i>aiiitir  llu-  thiri-  larln-v-  -h>'wn  in  li- 
5  1-.  iiil.iiii  llu-  paint  \i-liicK-  i'"r  tlu  priniiin:  ami  >iirt'ai-iT  (.-Mai-. 
i-arli  lail'i'V  li'.liN  ahi'itt  iiitiiii  '.^alli'ii-  anil  i-  airtight.  llni- 
pr(-\  i-iilinL;  ihr  <-..niiiit-  iri>!:'  ■^itlni'.^  I'al  llu-  nil,  turpv-ntiiu 
aiiil  lapaii  arv  nii\til  in  pri'|H-r  piv 'p^ 'rti' 'ii-  (''r  llu-  (.■iiat-<.  pii; 
int.'  llu-  i-arl'i.\-  anij  cir.iwn  ■■iV  li\  -\pli.-n  a-  minin-d.  I  lii- 
anatu'i  irt-nt  piTMiit-  ini-iakr-  li>  llu  -pirkiiian  ami  iinil'Mfu 
rr~iili-  arc  a--uriil,  I  W  .  I  •a\  id-' i;i.  rlunii-i  I'i  llu-  t'hira:.:v 
i\  X'lirih  Wi-urn.  inir' •dr.-rd  llu  ii-c  "i"  tlu-  carli..\  and  -yph'.ti 
-\  -till)    \"V  tlii-   piirp.  •-(  . 

I  I'M.- II  WMi  I  M  i;ki  -II    iiiN   luiu.iir  i  vk-. 

•Mil-  III'  tlu-  m-'-i  n".  iii.aii.-al  kink-  in  painiinL.'  railway  iri-i-^lii 
rar-  i-  llu  n-i  ni'  tlu-  k  iiivliamllfd  hrit-h  W'luii  this  iiu-llu'd 
w  a-  int  I-  diu'rd  iii  niir  rnad.  I  had  a  Ima!  hnt-Ii  tnamilactnrir 
n-aki-  a  I'rn-h  -iiiiilar  in  ;lu-  I'rdinarx  whitiwa-h  hrn-h.  lint 
haxiiiL!    d:.;l:l(-    tin-    -im-k    -n-niu-K    Imiind    with    hra--    in-t(-ad    i.i' 
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"  rtt-  rt  at':!  and  tnahk-  a  Iil'ira'  u-i   i.|'  ln-n/im    in  rU  ainiu;. 

'•>  ■atiuiu  Tiulhi-  tiMiu^li  atul  rnii-  intn  tlu  pail  at  llu- 
•'  ,*i".i;.i"tck,,   fr"iri' which    it    can   In    ii-<  d   auain,      1'.;    tlu    n-i 

''...■■'"•<,:  llu  l>i-ti/itu-  can  l-t  ri,t;iinid  in  the  ir'-iit^h  iiKtil  ilu 
•-   '•■i.-Mi1t-!iiK   if-M-dr-iri-d,' 

•   ■  -  .       t '»\CII     I'l"  K    H  M  K. 

.-v'yiji  c.  ;n-h:  ij«ii  >r-  ri-ci-i\t  rii'i'i  ahit-i  in  -cr\ici  ihaii  an\ 
v.tr'  ■  :  tlu  inii-rinr  litliim-.  Ilurt-ii-ri  tlu->  rci|nirc  uiH-au-r 
jv  :'!"-  U-vfi-  11.     W'l-  find  that  ihi-  can  In    atiaiiu-d  nvi-i  iiVi-c 

:'.'.'U  T'   flu'    di'^Cii'-.  alter  l-itny   \  .-irni-lu  d.  can   l-i    ]ilaci-d   llat 
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F'ig.    5 — CarbDys   for    Holding    Paint    Vehicle. 

tlu  ii-i;al  Icallui  liindiiu.,;.  tlu-  handle  liciu'.^  I'l'  -inViciciit  K-n^tli 
111  n-acli  tlu  ii-ii  .-i'  till  hi;^lu--i  l^s  car  With  tlu-  -h..rt  hamlli-d 
hri!-li  -till  ii-id  I'll  -iiU'i.  liiu'-.  riiich  liiiu-  i-  taken  up  in  ercctint.- 
aiui  handhiv.^  tlu-  iuce--arv  -ta.u;iti'.^.  litil  in  ti-itu.;  tlii-  hni-h  ii' 
-laving  I'l  an_\  kind  i-  Tei|nired  ami  llu-  iiiiu-  !•  .niurly  necdi-ii 
lor    C'-.-itillu    h-'i-    iM-il!    l-educed    lllllv    ■■lle-Iialf.  .       ■      /.      : 

*     I  ii-  \i'   \..ij.,iii    III    \  1,11  II  II-    I'l-k    I' \--;- \i.i  K.      "Ill   l-Hikiiii.:   hick 
nil   tile  lii-ii-r\    I.I   tfaii-pi  irialii  ai    w  c   iind   ili,-ii    a  hi 'r-e-draw  ii  <-ar 
naui-    will    wei_-li    ali'-m    !..-(lil    li,-^    \..    .'..^IHl    Ih-..    -ealiii'..i.    nii    :ir 
.-uer.-i-e.  liiiir  pa--ii;L;ir-  atul  .-,  ilii\ir.  which  ^i\e-  a  de.id  -.  i-i.di- 
per  iia--in'.^er  i-i'  rr..in  .>'.l(l  Ih-    i..  .-LI*  11--       Ihi-  \ehicK    will   m.-v 
ai    a    -iH-i-d    I'l    'i    mile-    t..   S   mile-   an    hniir   liM-r    a    rnadlied    n--: 
ciiinparalile   |..   tlu    unr-t    kind   i.i    rail\\a>    iiack.       \n   antiininhiK 
weiyhinu    .-    I..I1-.    -eating    7    pa--en-.;er-    and    c.  .niainiiiL;    it-    >i\\\ 
p'lWi-r    plain.    m'-\iiiu:    with    alniii-l    the    -anie    .i\erau;e    -pi-ed    a-    .i 
pa--<nL;er   trnii   i'\er   a    lar   iiiler;..r   ii-adlied.   ,i.:i\i--   a   dead    weii^li' 
per  pa--em;c-r  ..i  al:iiiii    1.4_'S  Ih-.     'ilu    di  ad  wiiLihi  iK-r  pa--eii!.:ei 
■  •i'    .1    -leel    riilw.'\    each    amniini-    [•■    ir-.m    l.JiHi    p,    l.JOII    Ih- 
.rs  •n,ii. ,     I  iu- ,i,!in;j  n-i'-ii-  I'f  the  rack   -ii.-\\n   in    I  v^.  4       and.    iK-riniitiiiL;    the    i.nint-    i-i    -ii|ier''-r    ci.mi.in    and    -aieiy     u- 
::i     '.\-'>\y:  .*i  i>.  '•   ic     l-n-    and    7    i'",.   i<  in.   "\erai!    in       he   h  danced    I  >    the   i.-if    r.iadhed    and    the    wt-iuht    ••(   tlu-   pnwei 

.lain  III'  ant.  .nil  .hile-  we  imi-t  a-k  the  ijiie-tinn:  '1-  tlu-re  ii" 
>ii--iliiht\  III'  -etiiti'-;  hiliw  the  antnm-ihiK  limit-  nf  dead  wi-iliiii 
lei"  pa--en'4i.-r.  and  i-  ih:-  rediiciinti  pii--ilile  withniit  .-acrilicinu- 
-aiet\     and    c.  .infi  .rt  :' "  - . /.    C  ,'/M;/y    /',■•"■.■    .'/;.'    ^iinatlitui     l\\i.~ 


t^- 


^ 


Fig.    4 — ^R,ick    for    Storing    Co.ich    Doors. 


.    r-.     .-,_■,  •'^'s  n.-!-i..>.<fl'\^j1li    I'l'iTr   -liTiii'.,'   ri-ll(  r   -hade-  u.   i.r.-iiii 
-  --.J-' '•:.■,,"  -.J... •,.-k   4 -p.'h  1 '    t h e  (hi-i.  amh  i-   made  ni'   Iwi.   it|irivhi 

-'_;,-, '•,-;:,;._..•... ,dt»'-.i.''..-ti  ■     a     lUaN  _\     ha-i      wide     (tliiiu.;!!     Ii.     -Ilppi.rl 

.,•-■..>■■:  r-. -"^'rirTUTi'.      'I ' ■  't-ach    mT    thi     iwn    i"  -i-    I,i    anc-    .  .r 


-ircri^Vi.t.    .  Tlu -1-,  li.facki  t-   an     - .    -h.ijied    that    •  nl_\        ,-,  ,m'  (/;//' 


Powerful  2-8-8-0  Type  Locomotixe 

Vv  JIas  a    Tractive   Kftort  of  10(),(MM)   Lbs.  Working*  Com-  ;  "'/^:     ;■ 

pound    and    a    Device     For    \ar\inji    the     Relation    of 
the    Point   of   (^ut-Off  in   the    Two  Sets  of  Cvlinders. 


\  tr.irlivi  ilTort  .,f  KKMKK)  11»..  wi.rkinii  o.iiipii'niul.  uiili  fi.V 
(;.  ilrivrrs,  iilaccs  tlu-  luu  liK-(.iniiti\i-s  rfixnily  iklivt-rt-il  ti>  tlif 
f.;i.tt  .\"irtlurn  li\  tlu  lialdwiii  1 .1  ici  >iiic 'tix  c  W'urks  ;ini"iii;  tin- 
iiMsi  piivvfrtiil  oil  otir  rii.'iir<l>.  Tluy  arc  also  tlu-  lirst  iiiiiiiu> 
u  .ill  this  wluil  arran.miiu-m.  altli<>ii,i;li  tliis  ooinpaiiv  has  a 
I  wiihcr  I'f  MalKt   I<'ci«iiiiMivis  of  tlu*  2-f)-S-()  tyjiv   in   o|)iratioii. 

Tlusc  loi-oiiiotixts  I'onn  tlir  fifth  <.-la»  of  MalUt^  in  iisi-  on 
lia  (Iri-at  Xortlurn.  '\'hv  first  muiiu-s  of  tlu-  t.\|)c  wcrr  ininhastil 
in  IMk)  for  piislu-r  sirvici-.  ilu-y  an-  of  tlu-  2-t>-t>-2  tMu-.  ha\<- 
_'l '  J  ill.  ami  33  in.  \  3J  in.  ivliiKkTs.  55  in.  drivirs  and  a  traiti\i- 
olYort  of  ri.MX)  U.S.  Thi-  total  \\v\n\n  is  355.()()()  ll.s.  with  31MKK» 
Iii>.  oil  till-  driviTs.''  In  the  foUowini;  yrar  sonu-  looonioti\fs 
..f  tlu-  sanu-  wlurl  arranyt'ini-nt.  hut  <k-siKiK-d  for  rr.nular  road 
-I  r\  ill-,  urn-  piirchasi-d.  'i'lusr  have  20  in.  ami  M  in.  \  30  in. 
rvlindi-rs.  55  in.  dri\<.-rs.  a  irai'ti\i-  i-tYort  of  57.*M()  Ihs.,  a  stt-ani 
l.ri'ssurf  of  210  Ihs.  and  a  total  uri.i.;ht  of  3!L'/)50  Ihs..  of  which 
_'(.3.350    is    on    ilriM-rs.t       Tlu-    third    class,    of    tlu-    J-fi-S-O    t>i)r. 


Ill  comparison  with  oihrr  la''v<'  .MalltJ  li«oinv'tiv<  "^  ••.t.  •  <  .v 
( irtat  .\ortlu-rn  \-!i.i;iiu-^  rank  >i\tli  in  rt-.yanl  t',>  i-  tJitl  -Avtvi-':  .;i'i'l 
an-  a  Mr\  olost-  second  lo  tin  record  ]iohK-r>  .-n  iht-  Virj;.':  i.n 
in  rr^pi-ii  to  ))o\\(r.  Tlu-)  ari-  iitti-d  with  |-',nu-r»--i;  hivli  •.•.i:r»-<- 
>n]nrlKal<-r^  uhiih  lla^^■  L.ViX  ^i\.  ft.  of  Niirtart-  mtas'i^nd  "V  'bv 
iii-idt  of  tlu-  tnhcs.  I  hi-"  ^lil;htl\  (•MH-r<K  the  arra -•!  iht-  ?-nj  «-r- 
luatir^  on  tlu-  \  iryini.in  (■ii.L:iiu-^.  whii-h  arr  oi  jltv  >v4l«lr.;t' 'J5«t-. 
In  i-\a|iorati\i-  luatint;  siirfaci-.  tlu  <  irt-at  .\onlifriV  <  ;i};it«-  •♦■■ 
■-onu-\\hat  k->s  both  in  tlu-  firrin'N  aiul  in  thv  tif'n-s"  !ha-',  •iu 
V'irsiinian.  and  the  hoik-r  is  10  in  k->>  in  dianu-tt  r.  l-ojii  ;«t  th»- 
front  rin.y  ami  at  tlu-  larjicst  point.  Tluit  iv  aU«*coi.sKUf ;."''!*' 
diltVn-mi-  in  tlu'  L:ratc  art-av.  which  an-  'W.J  »<(.  m.;  ..n,  tVit  '^  ir- 
;.;iiiian  and  7S.4  s<|.  ft.  ."u  tlu  (irtai  Northt-rn.  Ivivht  mi  :lu- 
twi-nt> -livi-  (.ntiitu-s,  houcvt-r.  ai"<-  arraniicfl  for  <mI  hnnimji:.  h 
will  he  noted  that  no  fi-id  waUr  lualvr  iN  pro\id«-<l  in  tlu-  XT-  nt 
part  of  tlli^  lioik-r.  as  was  tlu-  case  in  tlu-  pre\  ioiK  ..rder.  .  •  lu- 
iiihes  have  been  ircrease<l  t'^  _'4  ft.  111  kiiiith  an<l  the  rvTn;iin'i<T 
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Mallet    Locomotive    h.iving    ,i    100.000- Pound  Tractive    Effort   When   Working    Compound:    Great    Northern.    -'> 


W'Tt  luiiit  in  I'-IO.  The-e  ha\e  2^  in.  ami  .\^  in  \  .L'  in  c\lin- 
'l<'i>.  55  in.  driver^  aiicj  a  iraciixe  etVort  of  S_'.(l(((»  llis.  Thev  are 
"'led  with  |-.merson  -.iiperheaiers.  :.;i\iiu;  -4^0  -(|.  ft.  of  lu-atin« 
^I'rl.-ice.  and  lia\e  feed  water  lu-att-r--  incorporaled  in  tlu-  front 
M  tions  of  the  !ioiler>.  Tlu-y  have  a  total  wei!.;ht  i>f  .^7S.,^n 
t' -  .  of  which  .^5<Mi(!0  li.v  i.  .  .11  "'.rivers. t  hi  T'lO  tlii-  cniiiany 
a*  .  coiuerled  sonu  c.  .n>olid;iiioii  locoinoti\c>  \"  .Mallets  li\ 
ti'  addition  of  a  m-w  front  unit  which  via\i-  a  locoHMtive  of  the 
-  '-N-O  t\pe.  I  lure  i•^  a  feed  w;iier  luater  in  tlu-  new  front 
■■"    'ion.  and  ;i   >np(.-rlu  ;itt  r   wa^  ajMiliecl   in   tlu-  okl  hoik-r..^ 

i  Ik-  loconioti\es  iii>i  recem-d  an-  considerably  l;iru;er  than 
:i:'  .  of  tlu-  pre\ioii>  cla»-ev  Tliev  h,i\e  .'i  tot;d  w  ei;.iht  of  4.sO.(KX) 
!'     .  of   v\lijcli   43).(KHt  Ibv    i>   on    drixer-.       The   cylinders   are   JS 

■''.  and  4J  in.  \  ,>J  in.  Tlu-  -team  pressure  ha^  bei-11  r:iise<l  to 
-I  Ills,  wink-  tlu-  "lianuler  of  tlu-  drisers  h,-iv  been  incri-ase^l 
''111    55    in.,    wliich    lias   In-iii    >tand.ird    .n    jirevions    .Mallets    oil 

/'  '  ro;id.  1,,  {■},  ill.  Tlu-  tlieoreiiial  tracti\e  etTort  workin.tf 
'     'i|"'mid    is   .1(1   per   cent.    l.-iri:er    than    tii;il    ..f   the   t-iiL;ines    piir- 

, '  ^ed  ill  l«;l()  ;ind  55  per  cent,  larger  than  ilu-  juislur  eiiLiines 
i    :'-hase<l    in    V-\Mk    •;  -  ■    .',•■.     ■•-.,.  ..-.":-':' 


l-'ir   illiisii;nc.l   dc-t-i  i|piinir '»■(•   Anicti,\ii\    /.)i-vii,-i-<    .'--•  ■  A'.ij7f.(i(,/'  .K»rn,ii. 
'.'h-I'.    IV(I<.,    i.aur    .Cl .  '  ■  _     ' '' 

l.-'ir    ilhisn.-iU'l    .U--<-!ipli.iii    si<     .  Tu/i-i  ;,im;    i:u-^'.u,-,r   ■.'■'•     h\iil':;'hl   J 'ii'H^tL 
■■.    -S     I'Mi;.    l..i«r    Jl.!. 

'•     l;"i-    illiisti  ;iu-.l    <ltsi-rii.}it>n    sn-    .hii.-r'r-.ni    /. o :;A'fCi  r   i'r    A";ji-/i-.  i|./    ;/.  i«-!iii/. 
■  •    -"'-1.    I'Mll.    ).;ii:c  \'<1S. 

l-'in   illiisli';ili-i,l    i|i-»(-ii|'ti.i(i    s'ti     .  t/(i.-<-- .r/i    /  ..w ,:, .- 11 1'c  r   < '■-■    Kinh't-i.i.  J  :unfn!. 
l.rr.    I'i|ii.    |.;iv.-i    .v-i'i. 


of   ilu    sp.u-c  h;is   lu-t-n    incorpor.ued    in    a    \er\    lar~e  ■••.•'it;  .>"*<  it 
ch;iniber   which   ;td<ls  S]    -i|     fi.   !..   ilu-   ilrebox    heatit^t:    •nrfi.-V-. 

In  some  c,-isi  s  it  appiars  ihat   ilu    amoirnt  of  p.VweT  •'> \i'r  •,:'-«l 
b\   the  two  i^roups  on  .1   .Ma'kt   locomotive  \-an<-s  wHi:  ■.iu-  •. ^ria- 
lioii    in    sjieed    .-Hid    in    tlu    jioint    of   cnt-.-tT   ill    ttu-  .h.iiiil  .;r'.--".TH-- 
cvhiuk-r.     SitK-v  it  is  <U';sirai;k-  tliai   the  work  '•ft lie  !  v^n:.'"v.i 
be    i-<piall>    divided    between    the    i  w o   -.^roii-jis    .  .j    .yju-els.    .-i-.  '  .ir- 
raiiiiinu-nt   when-liy  the  n  l.iii-ie  p.iint  of  v-uf-otY  fr..  tl-.-.    hii;?;'..,?;-'! 
k>w  )>ressiire  cytitukrs  can   ii    \arieii  at  tlu-.  u-ill  of  •,!!'    '-H-^'e- 
m;iiK  ha>-   bei-n    appHecl   i..   ilu-s,    ]ocoinoti\  i-s.       1'!^^  tr --1'.    's;,--' 
coinplislufj   b\    Use  of  ,i    sl,,n,il   ;irm   o-n   jlu-,  n-\  «;•-<■•-':■.  ■•     ■'.  rtu- 
liii.;li   |ir«.s,nn-  erviifu-   wlur<    n    coiiu-i-ts  -a  ith  .the  .rt.-iv-lr  —  ••;     ..r- 
ried   forward  lielween  the   frames   \,.y  1  .j(,cr;ilinu:  '.lu    "'■«....■  ■■•-s--re,: 
i^e.ir.       I  be   position  1  .f  tlu    "loik   in  the   -J."'ii«d  arui  is  -.•'-■" ed" 
b\    a   sen  w    yt-ar   in  the  \-aIi  and   a   chailye  -'f  _'(t  per- :•«:.:;'    '}:<■ 
|io)ni    ..f   cnt-otT  of  tlu-   i"\v    pressi:r<-    euu:iile.  i-  •]ii-.fv-.  i;;-- .        .,  ;i« 
constrtli-tron   r>f   this   arranweiiu-n    w  ill -'.v   de.sv-ri'hv-}' ;':(-<>-r.. 

/>'•'./;<•*■,  'i'lie  1  oik  r  is  ..i"  th,  r.elpjiirv  lyt't'-  t'H-  -•f'':"'^  ■-••■:  '.1 
b<-hui  coiitiiit'td  I''  the-  front  rtui  of  tlu-  O'ni''''-^' ■-.■;;,  "^'«.."  ' 'T 
'Tlit-.cent<  r  liarrel  sheet  is  copica'.  iiicre^isiny:  .the  siiauir-vr  ;*•,-;  '<t 
in.  at  the  front  en. 1  to  ]()_'  in  at  ilu  d^'Ule  riiii:.  lii-:.-.v.>-;t  :;.  ,--  'P'' 
lirt-liox  is  set  o\ir  the  top  ..f  iwo  (^^  in.  lirixitis:  ■.'•'.,::' •i-,".;".t-. 
throat  sheet  is  wry  sh;i]l,,,\.  In  fuci.  tlu-  t'at  port-i'-r!  ..•■.''..;:i«,-  «-;iie 
whiih  e\ti-n<Is  forward  iroui  ;iu-  back  oftlu-  int.ifli*;':'.^  " -r  .  ■  -n 
N3'j  in.  is  Iillt  sli>.;htK  beloA  -the  k-vek  of  tiur;  !;  o^^  .•;•  •  .'^  :h«- 
]H.>ikr   barrel.      .\t   this   poini    tlu    -rate    si.. i.|i\>   d.vw.tiVvi.r  .;•    ■,.*•,«■- 
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front  of  the  mudring.  which  is  6^  in.  below  tlie  back,  giving  a 
ti.roat  sheet  only  about  10  in.  in  depth.  The  combustion  chamber 
i^  58  in.  in  length  and  is  flattened  on  its  under  side  to  give  a 
clearance  of  9^  in.  from  the  boiler  shell.  The  clearance  on  the 
fides  is  about  6  in.  The  crown  sheet  is  continuous  for  the  full 
length  of  the  firebox  and  the  combustion  chamber  and  is  carried 
by  expansion  bolts.     Flexible  stay  bolts  are  freely  used  in  the 


Secflon  Through  5^m  Pfpe, 

'  ;    ''.  Latest  Design  of  Emerson  Superheater. 

sides  of  the  firebox  and  exclusively  in  the  staying  of  the  sides 
and   l)ottom   of   the   combustion   chamber. 

There  are  332  boiler  tubes  of  2^  in.  diameter  and  42  5^'  in- 
boiler  flues  for  the  superheater  elements.  The  arrangement  of 
these  is  shown  in  one  of  the  illustrations.  The  main  dome  has 
a  height  of  lOj^  in.  and  is  formed  of  a  single  piece  of  flanged 
steel.  Restricted  clearance  limits  necessitated  the  mounting  of 
the  safety   valves   and   whistle  on   a    steel   castirg   which   is   de- 


heated  headers  are  cast  separately  and  bolted  together,  there 
being  one  pair  on  either  side  of  the  front  end.  located  as  is 
shown  in  the  illustration.  The  double  looped  elements  connect 
to  the  headers  on  either  side,  and  the  pipes  are  bent  at  right 
angles  and  fitted  with  ball  joints  which  seat  directly  on  the  sides 
of  the  header  castings,  being  held  in  place  by  plates,  each  of 
which  is  secured  by  two  studs.  The  elements  extend  back  in  the 
flues  to  a  point  of  about  20  in.  from  the  back  flue  sheet  and 
give  an  area,  measured  on  the  inside  of  the  pipes,  of  1,368  sq.  ft., 
making  this  the  largest  high  degree  superheater  ever  applied. 
The  steam  leaves  the  superheater  headers  l)y  pipes  through  the 
side  of  the  smoke-box,  and  the  equalizer  pipe,  which  in  some 
previous  designs  has  been  connected  to  the  headers,  is,  in  this 
case,  installed  between  the  two  outside  steam  pipes  at  a  point 
just  ahead  of  the  cylinders. 

Steam  Piping. — The  exhaust  from  the  high  pressure  valves  is 
carried  through  passages  in  the  cylinder  and  saddle  to  a  chamber 
directly  above  the  articulated  connection.  Here  is  seated  the 
ball  joint  of  the  receiver  pipe.  The  cast  steel  ball  is  screwed 
and  then  welded  by  the  acetylene  process  to  the  11  in.  receiver 
pipe.  It  is  seated  on  two  adju.stable  brass  rings  which  are 
faced  with  babbitt  and  have  a  ring  of  packmg  material  fitted 
between  them.  These  rings  are  held  in  place  by  a  packed  gland. 
The  receiver  pipe  is  24  ft.  5  in.  long  and  at  its  forward  end  is 
slip-jointed  to  a  cast  steel  Y  connection,  one  branch  of  which 
leads  to  the  side  of  each  low  pressure  steam  chest.  The  exhaust 
piping  for  the  low  pressure  engine  is  in  accordance  with  the 
builders'  previous  standards,  having  a  ball  joint  at  the  Y  con- 
nection that  is  secured  to  the  front  of  the  two  steam  chests  and 
conveys  the  exhaust  steam  to  the  centre  line  of  the  locomotive. 
From  this  joint  it  is  carried  back  to  a  ball  joint  at  the  bottom 
of  the  smoke  box.  This  ball  is  held  in  place  bj'  a  coil  spring. 
Between  the  two  is  a  slip  joint  packed  by  snap  rings  and  water 
grooves.  The  design  is  so  worked  out  that  when  the  exhaust 
pipe  is  removed,  the  receiver  pipe  can  be  slid  in  place  or  re- 
moved from  the  front  end  of  the  locomotive  without  further 
dismantling.       ;   f;- ^  ?.i:'>  •   • ; ;  ;  >  W".!"':  v^-^V^  :'■':: '^r;;  ^    ■'■"■■ 

Cylinders,  J 'aires  and  Valve  Gear. — The  cvlinders  are  all  cast 


[Sections  of  Powerful  IVIallet  Locomotive  on  the  Great  Northern. 


Pr  ssed  in  a  26  in.  opening  cut  in  the  boiler  shell  just  back  of 
t'l  main  dome.  The  single  firedoor  measures  16  in.  x  20  in. 
T^-  e  grates  on  the  seventeen  coal  burning  locomotives  are  ar- 
■■=1  ured  to  rock  in  four  sections  and  have  drop  grates  at  the  rear. 
Ii'  iieu  of  a  brick  arch  of  the  usual  type,  a  fire  brick  wall  is 
Of-  !l  across  at  the  back  of  the  combustion  .chamber.  This  is 
^2  in.  high,  9  in.  thick  and  its  front  face  is  42^  in.  from  the 
*u'  -■   sheet,  ;;•.  ;^:  ■■,.••■;■.  ,■•;•. 

■'  the  superheater  a  new  method  of  fastening  the  tubes  to  the 
"^'  ler  has  been  designed,  which  is  somewhat  similar  to  the 
construction  on  the  Schmidt  design.     The  saturated  and  super- 


separate  from  their  respective  saddles.  The  high  pressure  sad- 
dle is  composed  of  two  pieces,  the  upper  comparatively  small 
part  being  riveted  directly  to  the  boiler.  The  main  saddle  is 
then  bolted  to  this  and  the  cylinder  castings  are  bolted  to  the 
saddle  and  also  to  the  frames.  Each  frame  is  extended  forward 
under  the  saddle  in  the  form  of  a  single  rail  12  in.  in  depth,  and 
thirteen  of  the  49  bolts  holding  the  cylinder  in  place  pass  through 
this  frame.  The  parts  are  also  keyed  together  at  the  front,  and 
the  extension  of  the  frame  ahead  of  the  cylinders  fits  between 
rails  of  the  front  frames  to  prevent  them  from  getting  out  of 
vertical  alignment.     At  the  low  pressure  cylinders,  the  saddle. 


]/;^-':^ 
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which  acts  as  a  support  for  the  cylinders  l)Ut  carries  n<>  super- 
imposed weight,  forms  part  of  the  frames.  Tliis  is  in  accordance 
with  the  previous  practice  of  the  builders,  i'.ach  cylinder  cast- 
ing is  held  in  place  l)y  twenty-two  1',..  in.  liolts  and  is  li|)ped 
over  the  sad<lle  so  that  the  holts  are  free  from  shear. 

The  steam  distriliution  to  all  cylinders  is  controlled  liy  inside 
admission  15  in.  piston  valves  of  the  liuilt-up  type.  The  high 
pressure  valves  are  of  the  usual  design,  hut  in  the  low  pressure 
steam  chests  double  ported  valves  have  l)een  installed.*  The 
Walschaert  valve  gears  are  operated  by  a  Kaggonet  power  re- 
verse gear.  The  lift  shaft  of  the  high  pressure  engine  is  straight 
and  supported  hy  l)rackets  secured  to  the  guide  vfike.  (^n  the 
right  hand  side  it  carries  the  arm  connecting  to  the  power  re- 
verse gear,  and  «m  either  side  are  arms  supporting  the  hangers 
to  the  radius  bars.  Jn-as-niuch  as  the  shaft  is  set  very  low,  the 
connection  of  these  hangers  to  the  radius  rods  is  formed  in  lugs 
cast  on  the  bottom  part  of  the  bars,  considerably  increasing  the 
length  of  the  hangers.  t)n  the  lift  shaft  at  the  centre  is  another 
arm  extending  downward  in  a  vertical  direction  when  the 
mechanism  is  at  mid  gear.  This  has  a  slotted  opening  in  which 
a  block  is  fitted.  Secured  to  this  block  and  fitted  around  it  and 
the  arm  is  a  reach  rod  which  also  extends  back  of  the  block 
for  a  distance  of  about  10^  in.  At  the  forward  end  it  con- 
nects to  a  small  crosshead  in  the  centre  of  the  high  pressure 
saddle,  from  which  another  rod  reaches  forward  to  the  reverse 
gear  on  the  low  pressure  unit.  I'itted  around  the  lift  shaft  of 
the  high  pressure  engine  is  a  sleeve  which  has  two  arms,  one 
e.xtending  up  on  the  right  hand  si<le  of  the  locomotive  and  con- 
necting to  a  screw  operating  mechanism  in  the  cab,  the  other 
one,  \0y>  in.  in  length,  extending  backward  and  connecting  to  the 
end  of  the  extension  of  the  front  reach  rod  back  of  the  block. 
Thus  by  means  of  the  screw  gear  in  the  cab  the  length  of  the 
lever  arm  controlling  the  movement  of  the  low  i)ressure  reverse 
mechanism  can  lie  changed  and  the  relative  point  of  cut-off 
of  the  two  cylinders  can  l)c  altered  at  will.  This  relation,  how- 
ever, will  be  maintained  independent  of  the  reversing  or  move- 
ment of  the  power  reverse  gear  wiiicii  will  control  lioth  gears 
at  all  times.  When  the  high  pressure  engine  is  in  full  gear  the 
cut-oflf  of  the  low  pressure  cylinders  can  I)e  reduced  with  this 
device  to  a  minimum  of  20  per  cent.  An  extra  steam  gage 
which  gives  the  pressure  in  the  recei\er  jiipe  has  been  located 
in   the  cab.  ••  ^: ''.. '.'■;■  :-,-\''-..i  ■•'^■-:''.  ••■  ,\'."'    "'"  m-' ^^Vi--/' ■.■.^(:' 

Kxtension  piston  rods  have  been  omitted  on  both  the  high 
and  low  iiressure  cylin<lers  of  these  locomotives.  The  pistons 
have  dished  bodies  of  cast  steel  with  cast  iron  I)earing  rings 
which  are  6  in.  in  width  except  at  the  bottom,  where  they  arc 
increased  to  S  in.  luich  jjiston  is  also  fitted  with  two  packing 
rings  which  are  spnmg  in  place.  Tbe  valve  stem  crossheads  are 
sui>ported  on  l)rackets  forming  ))art  oj  the  Iiack  head  of  the 
steam  chest,  a  practice  which  can  now  .ilmost  be  consi<lered 
standard   for  new   locotnotives. 

Iratncs. — The  frames  are  annealed  open  luartli  cast  steel,  and 
particular  attention  has  been  given  to  transverse  bracing.  On 
both  the  front  and  l)ack  frames  cast  steel  l>races  are  placed  mid- 
way between  adjacent  driving  axles  :ind  are  bolted  to  both  the 
upper  and  lower  frame  rails.  The  two  rear  liraces  on  the  front 
uroup  are  cast  in  one  piece  with  the  lower  section  of  tbe  waist 
bearer.  l)oth  of  these  l)earers  are  under  load  and  the  forward 
one   has   a  spring  centering   device. 

...  The  front  truck  is  equalized  with  the  le.uling  ji.-iir  of  driving 
wheels,  while  the  second,  third  and  fourth  p.'iirs  of  tlie  front 
grouj)  are  mdependently  eciualized  on  each  >i<le  of  the  locomo- 
tive. At  the  rear,  equalization  is  continuous  on  either  side  with- 
.oiit  cross  connection. 

Restricted  clearance  limits  made  it  difficult  to  idace  sand 
l)oxes  on  the  top  of  the  l)oiler  and  a  supply  of  sand  is  carried 
in  two  boxes  placed  over  the  front  deck  jdate.  Sand  is  delivered 
in  front  of  the  leading  driving  wheels  only.     The  bell  is  placed 

■    *See  American   lliijiiiiccr.   Marcli.   1<H.'.   patrf   141.     .         ,• 


on   the  left   hand   side   on   the   round   of  the  boiler   because,   iJE 
clearance   restrictions. 

The  oil  supjdy  for  the  high  pressure  cylinders  is  conveyed  .i- 
rect  to  the  steam  chest,  but  that  for  the  low  pressure  oyjin*;' rs 
is  discharged  at  the  back  end  of  the  receiver  pipe.  The  '  a 
pressure  cylinder  cocks  are  pneumatically  operated  by  a  ^Tr  .11 
cylinder   placed   over   the   forward   deck   plate.  ;*       .  ^;. 

The  tender  frame  is  composed  of  12  in.  channels.  The  tr;;  ks 
are  of  the  e(|ualized  pedestal  type  with  cast  ircm  chilled  wht  .Ij- 
weighing  925  lbs.  each. 

(ieneral  dimensions,  weights  and  ratios  are  given  in  •  ic 
following  table:  ..^.     ,^ :    ;  .  . 

iicnrrnl   lUitn. 

<  lajjc    ....  *  i.  1 . J 4    ft.    8  '/i  ill. 

Service     Krf;;!n 

Fuel    17  ciial.  S     il 

Tractive  effort,   c<>ni|i<iuii(i IHO.OOO  '.  -. 

Weight  in   working  order,  estimated 450.000    '  -. 

Weight    on    <lrivers,    estimated 4JO,000  '.  ~. 

Weight   on   leading  truck,   estimated ,^0,000  r''~. 

Weight  of  engine  anil  tender  in   working  onler,  cstiniate<l 600,000  '! -. 

Whe«J   base,   driving 43   ft.   i  in. 

Wheel  base,   rigid '. 16  ft.  6  in. 

Wheel  base,  total .^2   ft.  6  in. 

Wheel   base,   engine  and  tenilcr ♦»•  i. •,»,-, -i.  ....ki..  »«i.  .*'3   ft.    1 


•■■^y 


Ratios. 


Weight    on    drivers    -f-    tractive   effort ;i ;  ..■.s  ...'.•."..., '.i.  .".;■  4.J0 

Total   weight    -f-   tractive   effort 4.50 

Tractive  effort    X    diam.   drivers   -j-   ei|uivalent  heating  surface* 740.00 

K(|uivalent  heating  surface*    -H    grate  area lOC.JO 

Firebox   heating  surface    -H    e<|uivalent   heating  surface*,   per   cent....      3.>'4 

Weight   on   drivers    -i-   equivalent   heating   surface* 49.40 

Total  weight   -4-   equivalent   heating  surface* ^i.WY 

V'olume   e(|uivalent   simple  cylinders,   cu.    ft .I.VfjO 

F-quivalent   heating   surface*    -^    vcd.   cylin<lers J5,^.oo 

•  irate   area    -r    vol.   cylinders J..U 

Cylinders. 

Diameter  and  stroke i8  in.  &  42  in.  x   .12  in. 

Kind  of  valves Pi-t"n 

Diameter   of  valves. .15  nu 

.:■:*■  ■';  ■■;  >.':  •  :-■'"■  v'-v'-'  Whci'U.--  ■:•>''•.•;.:■?■.  ■',';■  ,■■,;■•  :_''::-:.r  ■■:"[''■ 

Driving,   diameter  over  tires ti  in. 

1  )riving.   thickness  of  tires .?'<;  in. 

Driving  journals,  main,  diameter  anil  length 11   .\   12  in. 

Driving  journals,   others,   ilianietcr  and   length 10   .\    12  in. 

Kngine  truck   wheels,  diameter ,'.''>  i". 

Kngine  truck,  journals   6   x    12  in. 

.....  .....       .-■;.-.:  Bi'ilcr. 

Style  ■ .'..'. .  .'.'^. ."..'.  .'I. .  '.\'..".i ;.  .C  .  .  .  .lielpaire 

Working   pressure    210  'h*. 

Outside  diameter  of  first   ring ^0 

I'irebox.  length  and  width 1 1  7  '4   in.  x  "fija 

F'irebox  jilates.  thickness •  s   in.  »V   I'll 

Firebox,   water  space F..  6  in.:   S.  \   !'•..  5 


Tubes,   number  and  outside   diameter.... 
I'lues,   nundjcr  and  outsiile   diameter...., 

Tubes,  material  and  thickness 

Flues,  material  and  thickness 

Tubes,  length    

Heating   surface,    tubes 

I  le.iting   surface,   hrebox    

I  leating  surface,   total    

.Sui'erlieater   heating   surface    

•irate    area    


.Steel. 
.  .  Steel 


.^.'2— --,4 

42— 51^ 

Xo.  11   P..  w. 
.  Xo.  s  i;.  W. 

24 

6.120  sij. 

.V'6  s.|. 

6.446   s.l. 

l..'6S  sq. 

7.*'. 4  "sq. 


m. 
in. 
in. 
riu 
in. 
in. 
(i. 
li. 
It. 
tt. 
ft. 
It. 
ft. 
ft. 


l"ranie    i....  j-i.l.' .-;•,;.•*■.- 12   in.    chanrols 

Wheels,   diameter it>  '"• 

Iiiurn.ils.   iliaineter   anil   length 5  '  .■    x    10  "'■ 

Water  capacity    .*<.000  »:  iN. 

t Oal    capacity    1.'   i'"' 

*  Kquivalent   heating  surface  equals  6.446   —    <1..^    X    l..'6.Sl    =    s.4y8  wi.  ft. 


Ki-KiTKu  Tr.\(Tu>\  i.v  Grk.\t  likiT.MN. — Elcctric  oiieratiop  in 
railroa«ls  in  (jreat  Britain  covered  lines  having  a  total  lengt;  "' 
2ii8  miles  of  single  track  at  the  end  of  1911.  according  to  the  r  '-' 
recent  official  reports.  Of  this  amount  2l)6>4  miles  are  oper  cil 
s(dely  by  electricity.  In  1910  the  mileage  using  electricity  >>:<^ 
229^4.  The  increase  has  been  lar.gely  on  the  London.  Ilrigbi"" 
&  South  Coast.  -.        ...    ._  \  .    ,v 

.\VHR.\<.K    XkT    KeTIRX    OX    THK    \  .\H  K    i)¥    ProPKHTV.— .\ppr  "«'- 

mately  the  percentage  of  net  return  on  the  capital  value  of  m;  1"' 
factures  in  19(X)  was  17.119  per  cent,  and  that  on  the  cost  of  '  '^'' 

and  equipment  of  railways  was  4.650  per  cent.     In  1910  when  In' 

capital  value  of  inanufactures  had  increased  105.3  per  cent.,  -h'" 

I)ercentage  of  net  return  was  12.041  per  cent.,  while  on  the  co-  "' 

road  and   equii)ment  of  railways,   which   had   increased  4i'2  "'' 
cent.,  the  percentage  of  net  return  was  5.729  per  cent. 


■.•■',  -c . 


Railway  Electrical  Engineers' Association 


Program  Included  Reports  on  Shop  Practice,  Shop 
and    Postal    Gar     Lighting,    Steam    Turbines,   Etc. 


Tht:  tiith  annual  convc-ntii'n  ot  the  Associatinn  of  Railway 
Kicctrical  Entiinccrs  was  iicld  in  the  Amlitorium  Hotel,  Chicago. 
(Ktoher  2f^i-25.  1".  R.  I'Vost.  electrical  enj-ineer  of  the  Atchison. 
■.".!|'< j^wrka  &  Santa  l"e  at  Topcka.  presided.  The  secretary-treas- 
urer reported  a  cash  lialance  of  $1,044  and  a  total  memltership 
(.:'  al'L-ut  5rQ. 

".'?:■' ■'"■'■■■K :'■'■''■-. AXl.K  LIGHT  Eyl:IPMENT..^  >■'•".  ■■j^'\-vr-'v'>'^:4-  ':--^: 
.'■:  rei^ort  on  Data  and  Information  was  submitted  hy  a  com- 
mittee of  which  E.  W.  Jansen  (III.  Cent.)  was  chairman.  Fol- 
jcwing  is  un  al)stract  of  that  pjirt  referring  to  axle  light  equip- 
ment;. ■■•-,  i-'i-'-'-.:.  -^k:^ v<.-'\<.':'':'-' ''C:c:-::..''::y--  ::.y.^^^  ''.■■■■''■ 
,.  One  of  the  most  important  points  to  be  considered  in  plr.cmg 
a.Nle  light  equipment  on  the  car  is  a  good  suspension  and  the 
method  in  which  the  suspension  is  attached  to  the  truck.  On 
cars  with  steel  trucks  the  suspension  should  be  secured  to  the 
truck  without  any  chance  of  vibration.  It  is  advisable,  -.vhcre 
possible,  that  large  axle  and  dynamo  pulleys  be  used.  This  will 
increase  the  life  of  the  belt.  .\  statement  of  belt  mileage  made 
un  different  classes  of  cars  using  the  highest  grade  of  5-in.  '<-ply 
ruliber  belt  with  11-in.  dynamo  pulleys  and  21-in.  axle  pulleys, 
is  ifiven  as  follows; 

-.   Feb.  March.      .Vpril.       May.      June. 


far*    . .  . 

117 

118           121 

117 

109 

117 

I'.tlt.s    .. 

48 

26             34 

19 

28 

19 

Average 

iiiileaKe    iier    belt. 

25,95-' 

44.032     37,192 

59,702 

45,155 

79.878 

■   The  reason  for  the  low  mileage  in  winter  months  is  because  of 
the  ice  and  extremely  cold  weather.     V  :i>;,  ;?  ;- 

I'rom  a  report  of  the  light  failures,  that  is.  those  cars  which 
arrived  at  a  terminal  with  less  than  25  volts,  or  35  volts  where 
tungsten  lamps  were  used,  it  was  shown  that  out  of  120  cars.  14 
failures  were  shown  in  January,  or  88,900  miles  per  failure;  six 
failures,  or  199,000  miles  per  failure,  in  February;  13  failures. 
or  101,000  miles  per  failure,  in  March;  11  failures,  or  107,000 
miles  per  failure,  in  April;  seven  failures  or  187,000  miles  per 
failure,  in  May,  and  two  failures,  or  661,000  miles  per  failure. 
in  June.  From  the  statistics  of  58  different  roads  it  was  shown 
tiiat  13,736  cars  were  lighted  by  electricity  and  29,075  v.ere 
lighted  by  other  means,  or  about  32  per  cent,  are  lighted  by 
electricity.  Of  these  1,673  have  straight  storage;  481  are  lighted 
with  turbines;  2.073  have  the  head  end  system  and  7,100  have 
tbe  axle  generating  system.       -'^  //''':  ^^-r:-:----  ■''^'y^rv.'^^-'.:-;  -^^  •■'-::V 

SHOP    PR-KCTICE.  ' 

The  committee  on  shop  practice.  C.  J.  Causland  (Penn.), 
cliairman.  presented  a  report  of  what  is  considered  good  prac- 
ti  e  by  shop  engineers  of  the  leading  railways.  .\n  abstract  of 
tile  report  follows:  ';'.■•■  1' ■•••■—■;.■.•  ,?■'■ 

f'oiicr  Plant. — Steam  turbines  are  being  used  to  a  very  large 
c  tent  in  railway  power  plants,  due  to  their  smaller  size  and 
i;' cater  economy  than  reciprocating  engines,  but  there  is  still 
II  uch  to  l)e  said  in  favor  of  the  latter.  They  are  favored  by 
nany  engineers  for  driving  direct  current  generators,  with  the 
trrbine  as  the  favorite  for  alternating  current  machines.  One 
1'  int  which  has  always  been  mentioned  in  favor  of  the  recipro- 
^"  ting  engine  is  the  use  of  its  exhaust  steam  for  heating  the 
>' op>.  l,ut  this  applies  only  to  non-condensing  engines,  usually. 
I'  cent  developments  in  steam  turbines  have  brought  about  a  type 
''signed  especially  with  a  view  to  using  it  in  connection  with 
*  am  heating  systems.  The  large  amount  of  glass  used  in  rail- 
r  td  shops,  with  the  conse(iuent  great  radiation  of  heat,  makes 
ti  -  heating  problem  an  nnportant  one  but  btvond  the  province 
''    this  report 

The  switchboard  should  not  mercU   contain  panels  enough  for 


all  of  the  generators  and  feeders,  but  each -panel  should  have  a 
complete  e(|uii)ment  of  meters,  switches,  etc..  in  order  to  allow 
of  the  fullest  knowledge  and  control  of  c<)n<litions  in  each  circuit. 

If  the  ixjwer  is  to  be  transmitted  over  any  very  great  <listance, 
which  seldom  happens  in  railway  shops,  the  \  oltage  should  be 
as  high  as  jxissible  for  safety,  in  order  to  reduce  the  amount  of 
.  copper  required  for  the  lines  and  to  keep  the  terminal  voltage 
up  to  as  nearly  normal  as  possible.  F'ither  a.  c.  or  d.  c.  dis- 
tribution can  be  made  safely  at  440  volts  and  this  is  high  enough 
for  any  railway  shop  at  present  constructed,  and  if  the  power 
plant  is  properly  located  it  will  do  for  any  plant  that  will  prob- 
ably ever  be  constructed. 

The  electric  distribution  system  should  be  keiH  away  from 
the  heat  of  the  steam  pipes  and  the  practice  of  putting  the  cables 
in  ducts  placed  alongside  a  pipe  tunnel,  instead  of  having  them 
in  it,  is  better  practice.  This  plan  is  followed  in  the  Big  Four 
shoi)s  at  Beech  Grove,  Ind. 

Where  alternating  current  is  used  it  is  customary  to  locate 
transformers  at  the  various  distribution  centers  for  stepping 
down  the  voltage  to  that  required  for  the  lights  or  motors. 
L'sually  these  are  located  on  poles  outside  the  buildings,  some- 
times inside,  but  when  the  distribution  system  is  underground 
the  transff)rmers  must  be  inside  the  buildings  or  in  manholes. 
.\t  the  Pullman  shops  manholes  are  placed  at  each  of  the  principal 
distribution  centers,  outside  the  buildings,  with  the  step  down 
transformers  therein  for  reducing  the  voltage  from  2.300  volts 
to  110,  220  or  440  volts  as  required. 

Slio/y  Equipment. — Each  shop  presents  conditions  of  its  own. 
One  of  the  most  important  things  is  a  good  set  of  accurate  rec- 
ords of  time,  operations,  materials,  machines,  men  and  methods. 
.\nother  is  as  to  whether  group  drive  or  individual  drive  is  going 
to  be  l)est  for  any  one  department  or  the  entire  shop. 

There  is  practically  no  argument  as  to  the  use  of  anything  hut 
electric  motors  where  they  are  at  all  applicable,  and  that  means 
l)ractically  any  place  where  power  is  used  to  produce  motion. 
.\mong  the  l)enetits  gained  through  their  use  are  decreased  trans- 
mission shaft  losses,  increased  producticm  through  easy  speed 
control,  accurate  knowledge  of  power  required  for  any  given 
purpose,  ease  of  power  control  and  distribution,  flexibility  of 
machine  arrangement,  reduced  vibrati«m  of  buildings  and  ma- 
chines and  the  elimination  of  most  belt  troubles. 
'  The  present  tendency  in  k)comotive  shop  equipment  is  to  in- 
crease the  number  of  machine  tools  per  pit.  The  average  is  be- 
tween 6  and  8  per  pit.  with  many  shops  having  from  5  to  6.  but 
the  tendency  is  towards  from  8  to  10  per  pit  in  several  of  the 
newer  shops.  There  is  no  fixed  rule,  apparently,  as  to  how  many 
tools  of  each  kind  will  be  required  per  pit.  but  an  average  of 
a  large  number  of  shops  shows  the  following  proportions : 

TurniriK    tools 50  per  cent-' 

Cutting   tools    ........^ ., .■.^...  .,,.>.«_,..  .    25   i>er  cent. 

Drilling  tools    ..........<........ , .  . ..  ,.  ^.'•.^.■.V.  , . .  .    11    i>er  cent. 

('■rinding   tools    ..........  iV.;..'.  ,..,,.....;...  .ij.',^.,*<i  ^.>.j...»     7   i>er  cent. 

Miscell.-ineous     .......  ,.,'^  i. :.>•:..».■..;......  ....■i-.Si,.%..>".t-i     7   ikt  cent. 


Nearly  all  wood-wt)rking  machines  in  electrically  operatetl 
shops  are  fitted  with  individual  motors  because  of  the  com- 
l)aratively  large  amount  of  power  required.  Induction  mt)tors 
with  squirrel  cage  windings  are  used  for  this  puri>«se  on  account 
of  the  freedom  from  sparking  and  the  constant  speeds. 

The  use  of  the  automatic  controlling  devices  is  increasing. 
Suitable  devices  for  both  vari.ible  and  constant  spee<l  motors 
are  now  av.iihbk  mo^t  of  thtm  being  arranged  for  push  button 
control  The  u^e  ot  i)Ush  buttons  reduces  the  chances  of  injurv 
to  l>oth  workmen  .ind  tools,  and  makes  it  &o  eas>   to  start  .ind 
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-.'    stop    the    machines    that    the    men    will    stop    them    during    idle 

periods  instead  of  allowing  them  to  run  and  waste  power.    The 

•    automatic  starters   also  have   certain   protective  features   which 

are  valuable,  most  of  them  opening  the  circuit  on  overload. 
r  Another  useful  practice  is  being  followed  in  regard  to  com- 
pressed air  supply.  This  is  the  placing  of  small  motor-driven  air 
compressors  in  all  shops  requiring  air  outside  of  regular  work- 
y  ing  hours.  In  this  way  a  small  amount  of  compressed  air  may 
':  be  provided  without  operating  the  large  air  compressors  in  the 
•;    main  power  houses.         :.:>.•,  '•::,■•,:■    ^    S  \'  -'.■■'■.'■ 

The  use  of  electrically  operated  safety  devices  of  a  variety  of 
■•     kinds  could  be  extended  to  good  advantage,  and  a  new  system 
.-,     for  this  purpose  will  soon  be  placed  on  the  market.     This  is  de- 
signed to  stop  the  machinery  instantly  in  case  of  accident  and 
may    be   operated    from   any   part   of   the   shop.      Automatic    fire 
:      alarm  systems  are  also  being  neglected  and  tlie  risk  greatly  in- 
:-i     creased  as  a   result,  with  no  good  excuse.     This  is  also  worth 
consideration  and  improvement. 

;     ,,  STE.\M   TURB1XE.S. 

A  paper  on  the  Commercial  Efficiency  and  Application  of  Small 
Steam  Turbines  was  presented  at  the  Wednesday  afternoon  ses- 
sion by  W.  J.  A.  London  and  Ashley  P.  Peck.  A  brief  abstract 
follows : 

As  a  general  rule,  the  small  turbines  are  applied  to  the  auxili- 
aries of  a  plant,  such  as  exciters,  boiler  feed,  circulating  and  hot 
well  pumps,  where  the  exhaust  steam  may  be  used  in  the  feed 
water  heaters  or  for  other  purposes ;  in  such  instances  the 
efficiency  of  the  turbine  may  be  sacrificed  to  gain  additional  re- 
liability, for  the  ultimate  thermal  efficiency  will  be  high.  Less 
work  is  required  in  the  care  of  these  units  than  in  the  ordinary 

■  reciprocating  engines,  and  they  stand  considerable  hard  usage, 
instances    being   known    where    turbine    pumps    have    run    while 

'.  completely  submerged  in  water.  As  prime  movers  for  generators 
for  power  and  light  the  turbine  has  the  advantage  of  occupying 
small  floor  space,  requiring  little  attention  and  no  adjustments 
during  long  periods,  and  maintaining  its  original  efficiency. 
They  may  be  successfully  applied  to  direct  current  generators, 

•I:     using  500  volts  or  less. 

<■."■. In   the   discussion   of   this   report   the   question   of  exhaust   or 

.■  low  pressure  turbines  was  considered,  and  it  was  pointed  out 
that  where  there  were  sudden  demands  for  current  presenting 
several  peak  loads  throughout  the  day  the  exhaust  turbine  was 
not    a   valuable   adjunct.     However,   in   the   case   of   an   evenly 

[,■     loaded  plant,  such  as  a  manufacturing  plant  or  a  railroad  shop, 

' :     an  exhaust  turbine  will  prove  economical. 

>:■'     •    •  •  INDUSTRIAL   LIGHTING. 

'  .  In  a  paper  on  Industrial  Lighting  by  B.  F.  Fisher.  Jr.,  several 
important  points  concerning  shop  illumination  were  considered. 
In  the  first  place,  the  problem  should  be  very  carefully  studied 
as  to  the  location,  reflection  and  power  of  the  lamps.  They 
should  be  so  located  as  to  provide  the  light  where  desired  and  as 

.:  efficiently  as  possible.  In  many  old  installations  a  large  part 
of  the  light  is  absolutely  wasted  by  being  allowed  to  diffuse  too 
generally  over  areas  where  it  is  not  needed. 

The  arc  light  and  high  power  incandescent  lamp  were  recom- 
mended for  general  use  in  rooms  with  high  ceilings,  the  arc  or 
mercury  vapor  lamp  for  medium  high  ceilings  and  the  mercury 
vapor  and  incandescent  lamps  for  low  ceilings.  In  the  case  of 
the  medium  ceiling,  the  mercury  vapor  lamp  was  recommended 
in  preference  to  the  arc  when  it  was  desired  to  eliminate  sharp 
shadows.    The  proper  diffusion  of  light  may  be  obtained  by  using 

;  the  necessary  deflectors  and  by  their  use  the  power  required 
for  lighting  may  be  greatly  reduced.  The  power  of  the  lamps 
should  be  as  high  as  possible  to  gjive  the  desired  illumination. 
Of  course,  different  problems  will  require  different  arrange- 
ments and  numbers  of  lamps.  Cases  where  shadows  are  very 
undesirable  will  require  a  larger  number  of  lights  than  where 
the  shadows  are  not  considered  and  they  will  be  of  less  power. 


but  where  it  is  desired  to  increase  the  illumination  it  should  >e 
done  by  higher  power  lamps  rather  than  by  increasing  the  nu  i- 
ber  of  low  power  lamps.  .■.■..-•..-.:,. 

The  comfort  of  the  employees  should  be  considered.  It  will  be 
found  that  artificial  illumination  at  dawn,  twilight  or  glooi.y 
weather  will  require  considerably  more  candle  power  than  af\r 
dark,  and  shops  operating  under  those  conditions  should  le 
equipped  to  give  that  extra  amount  of  light.  Much  may  lie 
gained  by  the  proper  arrangement  of  the  circuits;  for  instann. 
where  a  shop  works  through  from  daylight  to  darkness,  as  ma:  y 
do  in  the  winter  months,  the  circuits  should  be  arranged  parar  ! 
to  the  windows  so  that  at  the  beginning  of  darkness  the  circi  t 
in  the  center  of  the  shop  may  be  turned  on  first  and  so  on  out 
to  the  windows. 

Care  should  also  be  taken  in  the  original  lay-out  of  a  ship 
to  provide  for  any  change  in  the  location  of  the  machinery;  in 
other  words,  the  units  should  be  so  located  that  a  machine  may 
be  operated  with  equal  efficiency,  as  regards  light,  from  any 
angle. 

Another  important  point  brought  out  was  that  of  keeping  the 
lights  and  reflectors  clean  and  free  from  dust  and  dirt,  for  it 
is  very  easy  to  lose  50  per  cent,  of  the  original  illumination  in 
this  way.  A  man  should  be  commissioned  to  keep  both  the 
reflectors  and  the  lamps  clean,  washing  them  with  soap  and 
water,  if  the  full  benefit  of  the  lighting  system  is  to  be  rea!:/;e<l. 
The  lamps  should  be  located  where  they  will  not  beconic  spat- 
tered with  oil  or  grease  or  other  dirt.  .  '..-v ••.<■■  ..tv.,.^- 

POSTAL  CAR   LIGHTING. 

A.  J.  Sweet  presented  a  paper  on  Postal  Car  Lighting,  in 
which  he  mentioned  shadows,  light  in  the  eyes  of  the  mail 
clerks,  specular  reflection,  and  the  intensity  of  light,  as  beinp; 
four  important  points  to  be  considered.  The  shadows  may  be 
somewhat  ehminated  by  the  correct  location  of  the  light  units. 
The  lights  should  be  high  enough  so  they  will  not  shine  in  the 
eyes  of  the  men.  The  specular  reflection  may  be  greatly  re- 
duced and  almost  elminiated  by  sufficient  diffusion  of  the  light 
and  this  is  best  obtained  by  the  indirect  lighting  system,  which, 
however,  has  not  been  found  practical  in  postal  car  service. 
The  intensity  of  the  light  should  be  at  least  2'/^  foot-candles  at 
the  reading  height  above  the  floor  and  3J/2  foot-candles  would 
be  considered  very  satisfactory.  The  efficiency  of  the  illumi- 
nation of  the  car  will  be  largely  influenced  by  the  type  of  re- 
flector used  on  the  lamps  and  the  way  in  which  the  light  is  di- 
rected to  where  it  is  needed.  It  was  shown  that  with  various 
types  of  reflectors  a  light  efficiency  from  25  to  62  per  cent, 
could  be  obtained,  the  25  per  cent,  being  obtained  in  the  in- 
direct lighting  system  and  the  62  per  cent,  with  the  use  of  a 
mirror  reflector.  The  illuminized  metal  reflector  was  rated  it 
44  per  cent,  efficiency  and  was  recommended  for  use  in  tins 
service,  as  it  was  the  only  reflector  that  gave  a  high  efficiency 
that  could  be  considered  practical,  as  the  mirror,  the  prismatic 
and  the  opal  reflectors  were  likely  to  be  broken  in  cleaniis? 
due  to  rough  handling. 

Mr.  Sweet  recommended  the  50-watt  lamp  as  giving  the  bi  >t 
service  and  being  more  economical  as  to  wiring,  fixtures,  cc. 
He  also  pointed  out  that  the  cost  of  perfect  maintenance  wli 
more  than  pay  for  itself  in  the  increased  lighting  efficiency.  " 
other  words,  it  would  be  much  cheaper  for  the  railroads  to  in- 
duce their  factor  of  safety  in  the  intensity  of  light  and  keep  i  ■*■' 
lights  well  maintained.  A  system  should  be  inaugurated  o 
that  the  reflectors  to  be  cleaned  may  be  replaced  by  reflectc  s 
already  cleaned ;  they  should  be  taken  from  the  car  and  giv  n 
a  thorough  washing. 

C.  M.  Reed,  chairman  of  the  postal  car  committee  for  t  le 
Railway  Mail  Service,  mentioned  specifications  on  lighting  tl -i' 
are  to  be  presented  in  the  near  future.  He  intimated  that  a 
lighting  efficiency  of  99^  per  cent,  would  be  required  of  " 
postal   cars   and   that   this   would   be   determined   from   the  trip 
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f.,iiures.  If  a  road  will  guarantee  this  efficiency,  candles  will  be 
.-i  lowed  for  auxiliary  lighting.  If,  however,  a  road  does  not 
a  ;ree  to  this  efficiency,  or  if  it  is  found  that  this  efficiency  can- 
r  )t  be  maintained,  an  auxiliary  lighting  system  will  be  required 
ot  either  oil  or  gas.  Mr.  Reed  also  recommended  the  single  row 
of  lights  along  the  ceiling.  On  request  of  several  of  the 
r.iembers  present  he  agreed  to  consider  instructing  the  mail 
cierks  to  report  any  defects  or  items,  whereby  the  efficiency  of 
tiie  equipment  may  be  increased,  directly  to  the  inspector  by 
means  of  a  note  directed  to  him  and  placed  in  a  box  in  the 
switchboard  locker.  The  system  on  the  Lehigh  Valley  was 
spoken  of,  whereby  the  postal  clerks  leave  notices  to  the  in- 
spectors in  the  switchboard  locker  and  also  notify  conductors 
when  anything  serious  is  the  trouble  with  the  lighting  system; 
in  this  way  it  is  possible  for  the  conductor  to  wire  ahead  for 
an  electrical  inspector  to  board  the  train  and  correct  the  diffi- 
culty if  possible.  It  was  clearly  shown  that  the  postal  car 
committee  on  the  part  of  the  government  was  ready  in  any  way 
to  help  the  railroads  in  maintaining  the  efficiency  of  their  postal 
car  equipment. 

OTHER   PAPERS.         '    -■■'^■p'v;':-.:li''''v^--:^^:''-^''::/ 

Committee  reports  were  also  presented  on  the  Train  Light- 
ing Practice,  Installation  of  Wiring,  Improvements.  Standards 
and  Specifications. 

The  report  of  the  committee  on  train  lighting  practice,  F.  E. 
Hutchinson  (C.  R.  I.  &  P.),  chairman,  included  the  various 
methods  of  operating  electric  lighted  cars,  the  cleaning  of  bat- 
teries, and  reports  on  electric  lighted  cars.  It  was  stated  that 
the  sediment  removed  from  the  batteries  should  not  be  thrown 
away  as  it  could  be  sold  for  $40  a  ton.  A  form  of  inspector's 
report  was  also  recommended. 

The  committee  on  wiring  considered  engine  houses,  machine 
shops,  engine  rooms,  boiler  rooms,  storehouses,  oil  houses,  coal 
sheds,  cinder  pits,  passenger  and  freight  stations.  In  most 
every  case  the  wiring  was  recommended  to  be  run  in  conduit 
and  that  the  fittings  should  be  of  the  standard  grades  of 
sherardized  or  galvanized  material.  The  insulation  of  the  wire 
should  be  of  high  quality  rubber,  paper  or  varnish  cambric,  and 
all  the  wiring  should  follow  as  closely  as  possible  the  National 
Board  of  Underwriters'  code.  It  was  especially  brought  out  that 
considerable  money  could  be  saved  by  studying  carefully  the 
general  problem  of  wiring. 

Under  the  subject  of  improvements  a  report  of  the  several 
companies  manufacturing  axle  lighting  equipment,  axle  pulleys, 
belt  fasteners,  electric  meters,  ball  bearings,  generator  con- 
nectors, lighting  systems,'  storage  batteries,  car  lamps  and  fix- 
tures, fans,  motors,  electrical  instruments,  headlights,  ventilat- 
ing equipment,  wire  and  wiring  devices,  etc..  was  presented 
sliowing  the  improvements  made  in  their  special  lines. 

The  committee  on  standards  presented  its  recommendations  in 
contrast  to  those  recommended  by  the  M.  C.  B.  committee  on 
train  lighting.  In  most  every  case  these  standards  were  identical, 
the  exceptions  being  in  the  notices  required  on  the  switchboard 
1  cker,  which  in  the  case  of  the  Electrical  Engineers,  are  more 
r  implete,  and  in  the  M.  C.  B.  recommendation  No.  12  was  ob- 
j  cted  to.  Also  there  was  a  difference  of  five  cents  in  the  labor 
c  >st  for  electrical  service;  the  M.  C.  B.  Association  recom- 
r  ended  30  cents,  while  the  Electrical  Engineers  recommended 
0^  cents.  A  consensus  of  opinion  is  to  be  obtained  from  the 
I  embers  of  the  association  concerning  other  recommendations 
V  hich  will  be  forwarded  to  the  M.  C.  B.  committee  on  train 
1  '.?hting. 

Complete  specifications  were  presented  on  rubber  belting  for 
•1  <le  generators,  rubber  covered  wire  and  cables,  and  incandescent 
I  mps  which  were  referred  to  letter  ballot. 

A  paper  was  also  presented  by  N.  W.  Storer,  general  engineer! 
^   estinghouse   Electric   &   Manufacturing   Company,   on    Electric\ 
J  Taction,  an  abstract  of  which   is  presented  elsewhere  in  this 
'  sue.  ..,.■..    -  -. ,    . .    ... ; .,,.-,  -.-...    ,<.  ..-.,    ., 


OTHER     BUSINESS. 

The  following  officers  were  elected  for  the  ensuing  year :  D.  J. 
Cartwright,  electrical  engineer,  Lehigh  Valley,  president ;  C.  R. 
Oilman,  chief  electrician,  Chicago,  Milwaukee  &  St.  Paul,  first 
vice-president;  H.  C.  Meloy,  chief  electrician.  Lake  Shore  & 
Michigan  Southern,  second  vice-president ;  Joseph  A.  Andreu- 
cetti.  general  foreman.  Chicago  &  North  Western,  secretary  and 
treasurer.  The  following  executive  committee  was  also  elected :.■ 
L.  S.  Billau,  assistant  electrical  engineer,  Baltimore  &  Ohio ;  E.  W. 
Jansen,  electrical  engineer,  Illinois  Central;  F.  E.  Hutchinson, 
chief  electrician,  Chicago,  Rock  Island  &  Pacific;  C.  J.  Causland, 
chief  electrician,  Pennsylvania  Railroad;  W  illard  Doud,  shop 
engineer,  IlHnois  Central,  and  \V.  A.  Del  Mar,  electrician.  New 
York  Central  &  Hudson  River.  The  next  annual  meeting  will  be 
held  in  Chicago,  and  the  semi-annual  meeting  in  Atlantic  City. 


HEAVY    DUTY    18-INCH    LATHE 


A  powerful  engine  lathe  which,  while  having  no  particularly 
new  features  of  a  general  nature,  is  an  excellent  example  of 
the  modern  tool  for  heavy  duty  is  shown  in  the  accompanying 
illustration.  This  machine  has  been  designed  and  is  built  by  the 
Mueller  Machine  Tool  Company,  Cincinnati.  Ohio.  It  is  strong 
and  rigid  in  every  particular,  and  the  most  modern  types  of 
speed  and  feed  changing  devices  have  been  provided.  The 
standard  machine  is  provided  with  a  three-cone  belt  drive  and 
has  double  back  gears  of  the  slip  gear  type,  the  changes  being 
made  through  the  medium  of  a  lever  conveniently  placed  at 
the  front  of  the  machine.  The  back  gear  ratios  are  SVj  and 
I0y2  to  1.  There  are  nine  spindle  speeds  ranging  in  geometrical 
progression  from   13  to  300  and  the  screw  cutting  arrangement 
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New    Mueller  18-ln.    Lathe.  .;;■■.'■.■' 

provides  for  45  changes  of  thread,  ranging  from  two  to  sixty,"  ';,••" 
including  the  11 3/2  in.  pipe  thread.  These  are  all  obtained 
within  the  quick  change  gear  box  and  a  chasing  dial  on  t)>e 
carriage  permits  the  catching  of  threads  at  any  point  without''  <- 
stopping  the  machine.  The  feeds  are  all  positively  geared  and 
can  be  started,  stopped  or  reversed  in  the  apron  or  head,  for 
either  a  cross  or  lateral  feed  motion,  only  when  the  lead  screw 
nut   is   disengaged.  .,*,'■,.::—'•' 

To  prevent  the  bottom  slide  on  the  carriage  from  overhanging 
its  bearings  when  large  diameter  pieces  are  being  turned,  both 
the   tailstock   and   headstock   are   set   off   center.     The   machine        " .  .: 
will  swing  \Sy2  in.  over  ways  and  1354  in.  over  the  carriage. 

All  materials  used  are  those  which  have  been  decided  to  be        . ;.  • 
the    best    for    the    different    purposes    after    long    experience    in        ',' 
lathe   building.     All   gears   in   the   gear   box,   and   many   others        "  !: 

t:oughout  the  machine,  are  of  steel  cut  on  special  cutters  and 
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:«l>'|i  tin.-  iiuuliim-"  ili;it  tlu  nun  will  >ti'])  tluni  iluriui;  idU' 
peril mL-  ijisttaii  ci  allnwin^  tluni  t"  run  and  \\a>ii-  ii'.ucr.  'IIk' 
auttnuatic  starters  alsn  Ikim-  i-iTiaiM  pr'>Uiti\  i'  i\atnri>  Alncli 
arc  \ahial)lf.  ini>st  oi  tlu-ni  opriiinL;  ilif  (.-irciiit  (Mi  i'\irl..a>l. 

Aiiutlicr  usclul  practice  is  lieiiii:  liin'>ue<l  in  re.uanl  !••  c mi- 
pressed  air  ;-iippl\.  Tiiis  is  llie  placiiii;  <<{  >niall  nid. 'i-(lri\  i  n  air 
ciunpressnrs  in  all  ^li^ps  n.i|uirini^  air  Mui^idi-  nt  re.milar  .\iirk- 
ing  hours.  In  this  \\a\  a  small  ann'iun  >'i  cnipressKl  air  may 
be  pruvidtd  wiilioui  opi-ratini;  ilii  lar.ui-  air  c.Mnpris>fr>  iu  ihc 
main  power  houses. 

The  u.-v  of  electrically  ojierated  safety  devices  of  a  variety  of 
kind>  Could  he  exteiiiled  to  y.iod  ail\  antaiic.  and  a  new  sy>leni 
lor  llii>  iiurp'>e  will  >■"  ai  he  placid  I'U  tin-  market.  I  lii>  i>  de- 
siiined  to  >top  the  macliinery  insiamlv  in  ca>e  of  accident  and 
may  he  o|n.rated  froni  any  jiart  of  tiie  >liop.  Automatic  lirv' 
alarm  >>>tem>  are  al>o  Ihmuil;  ne:-;lected  and  liii'  ri>k  unally  in- 
creased a>  a  re>uh.  with  n^  ■  uood  e.\cu-e.  rhi>  i>  al>o  worth 
consideration  and  impr' ■'.  eimni. 

~  I  r:  \  \i   hki'.inks. 

A  i)aper  ''II  ilie  C  ouimercial  I'.liicieiuy  and  \pplicali"n  "t  Siiiall 
Steam  I  url'ines  was  pre^ented  at  the  \\idiu-da\  aiiirnc"'ii  >es- 
>ion  ]i\  W  .  J.  A.  I...iiil"n  and  A.-hle\  1'.  I'eck  A  hriif  ah-iract 
loll.  .w>  : 

As  a  i^eiieral  nde,  the  -mall  turlinu>  are  apidicd  lo  the  auxili- 
aries of  a  plant.  >uch  a-  ^•.\citer^.  li'.iler  feed,  circulating^  and  Ii"t 
well  ptimi's.  where  the  exhaust  -t<.am  ma>  he  used  in  thi-  teed 
wati-r  heater>  or  for  other  lurpi-e-:  in  micIi  iiiNiances  ihe 
elliciiiicy  of  the  tiirhine  ma\  he  sacrificed  I"  ;-;ain  addili"iial  re- 
lial>ilit\.  for  the  ultimate  thermal  eliicinuy  will  he  iiiuih.  Less 
work  is  ref|uired  in  the  care  of  thi-i  units  than  in  llu'  ordinary 
reciprocatitit;  en.uine>.  and  the\  -t.ind  con?.iderahle  hard  iisatje. 
instances  hein.L;  kn^wii  where  turhine  pumps  ha\e  run  while 
ctinipletel.v  suhnurued  ill  walu'.  As  prime  m.'MTs  fi'r  ;..;enerai'irs 
for  power  and  light  the  turhine  lias  the  adxantas^e  of  oecupyinu 
-mall  lh"'r  space.  re'piiriiiL;  little  attenti"n  ami  no  a<ljnstmeiUs 
durini:  h'n.u  periods,  and  maintainini.;  its  original  (.t'liciency. 
The.\  may  he  successfully  applied  to  direct  current  'generators, 
usini:  R)i)  volts  or  k-ss. 
:  .:  Tn  the  discussi.'U  "f  tin's  rep"rt  tlu-  iiuestii'ii  I'f  exh.ausi  or 
lo\s  pressure  turbines  was  ci  iiisiderid.  and  it  was  pointed  lUt 
that  wlure  there  vsert'  sudilen  <lemands  for  current  presentiniz 
several  jieak  h>ads  ihrouuhoitt  the  day  tin-  t  xhaiist  turbine  \'.as 
not  a  v.iluable  adjunct.  llowiver.  in  the  case  of  an  e\enl\ 
loaded  plant,  sudi  as  a  manufacttirintj  i>lant  or  a  railroad  sh"]i. 
an  e.xhaiist  luriiiiie  will  prove  «con..mical. 

-.      -.    IMU.STklAI     I1(.II1IN(.. 

^  In  a  iiaper  on  Industrial  l.iL;htin!^  by  I'..  I'.  I'isher.  jr..  s.  vrral 
impiirt.tnt  point.s  d  ■ncernini.;  -b.'ii  illuminatii'ii  were  considered 
In  the  first  place,  the  iir<'blem  shi'iiM  be  \  er\  c.irefully  studied 
as  to  the  b'cati<'n.  retltcti'ii  and  ju'Wer  "f  the  l.imps.  They 
shi.ubl  be  so  loeated  .1-  t"  i>r"\idi  llu-  lii;ht  vvhere  desired  and  a'^ 
ftficiently  as  pos-iiile.  In  many  "Id  installations  a  lari;e  part 
of  the  li.iiht  is  absolutelv  wa-le<l  by  beim:  allowed  to  dii'fuse  too 
jieiier.illy   ■>\tr  arias   where  it   is   n^t    needed. 

The  arc  lis;lit  and  hiiili  p-'Wer  incandescent  lam|i  were  recom- 
mended t"r  iieiural  u-e  in  r"om-«  with  high  ceilini;-.  the  arc  or 
niercurv  v.'ip"r  lami'  '''r  medium  hiyh  ceilint;s  and  the  mercur\ 
vapor  and  incandescent  lami>s  for  l"\v  ceilinL;s.  In  the  case  of 
the  metlium  ceilinu.  the  nurcurv  \ap'ir  lamp  wa-  ri  e. 'tnmcinleil 
in  preference  to  tlu'  arc  when  it  wa-  desired  t"  elimin.ite  sharp 
shallows.  'I  he  pri'i'ir  ditTusi'ii  >>i  livht  may  be  obtained  by  usint; 
the  necis-ary  dellectors  and  b>  their  use  the  i>ower  rei|uired 
lor  lii;htin.u  may  be  vireatly  reduced,  'ihe  power  of  the  lanijis 
should  be  as  liit;h  as  pi)s-ible  t"  yive  the  desired  illumination. 
Of  Course.  dilYereiit  problems  will  rei|uire  dit'ferent  arrange- 
ments :iiiil  numbers  <'\  lamps,  t'ases  where  shadows  arc  very 
undesirable  will  re<piire  a  lar.tier  number  of  h.chts  than  where 
the  shadows  are  not   cn-idered  ;ind  they  will  be  of  les<  power. 
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but   where  it  is  desired  to  increase  the  ilhinimation  it   shouh'; 
doiK   by  hi!.;her  jniwer  lamps  rather  than  by  increasin.u  the  in     - 
her  of  low    jiower  lamps. 

The  comfort  of  the  employees  should  be  considered.     It  wil 
f. 'und    that    artilicial    illumination    at    dawn,    twilight    or    glo. 
weather   will   ri(|uire  consiileral)ly  more  candle  i)ower  than  a'    ' 
dark,    and    shops    operatin.y    under    those    conditions    should 
I'lUippid    to    give    that    extra    amount    of    light.      Much    ma> 
gamed  by   the  i)roper  arrangement   of  the  circuits;   for  iiist.ii. 
where  ;i  shop  works  through  from  daylight  to  darkness,  as  ni,! 
d"  in  till'  winter  months,  the  circuits  should  be  arranged  parai 
t"   the   windows  so  that  at  the  beginning  of  darkness  the  ciri^ 
ill   the  center  of  the  shop  nia\    be  tunud  on   lirst   and  so  m   . 
to  the  windows. 

1  ;iri    shoidd    also    be    taken    in    tlu'   original    lay-out    of   a   sii.   ■ 
t"  preside   for  ;in\    change  in  the  location   of  the  machinery; 
"tlur  words,  the  units  should  he  so  located  that  a  machine  ni    . 
be    ojierated    with    equ.il    ellicii'iicy.    a-    reiiards    light,    fri 'in    a; 
.iiigle. 

\n'>ihir  impiiriatil  point  brought  out  was  th.it  of  kei'jiing  li- 
lights  :ind  ntlectors  clean  and  free  from  dust  and  dirt,  for 
i-  wry  easy  to  losi'  50  per  cent,  of  the  original  illumination  :j 
this  way.  .\  m.in  should  he  conunissioned  to  kee])  hoih  tl,.. 
relleclors  and  the  lamps  clean,  washing  them  with  soap  all'. 
water,  if  the  full  beiielit  of  the  lighting  system  is  to  be  reaiiyii- 
Ihe  1ami)S  should  be  located  where  they  will  not  become  spai- 
tired   with   oil   or  gre.asi'  or  othir  dirt.  '   ,' 

■    ■  I'OSTAt.   CAK    I. Kill  I  INC.  '  "      '     .'    .     •' 

.\.    j.    Sweet    presented    a    pajnr    "ii     I'ustal    I  .ir    l.ightmg,    :' 
which    be    mentioiu'd    shadows,    light    in    llu'    i'\es    of    the    mn 
clerks,    vpecular    rellectioii,    and    the    intensity    of    light,    as    hi:iiiv 
f'tir   important    points   to  he  considered.      ihe   shadows   may   i" 
-'•mew  hat   eliminated   by    the   cornet    location    nf   the    light    unit- 
'Ihe   liglits  should   be  high  enough  so  they    will   not   shine  in  tin- 
lyes    of    the    men.      'Ihe    specular    rellection    ma\    be    gnatly    r' 
diiced   and    .ditiost    elminiateil   by   suflicient    diffusion    ut    the    iigli' 
and  thi-  is  best  obtained  by   the  indirect   lighting   system,  whicl  . 
however.    Ii.is    no|    l>een    fomid    iiraciic.al    in    pr-stal    car    ser\  u  > 
Ihe  intensity  of  the  light  shoidd  be  at  least  J' i    t'oot-cainlle-     ' 
ihe    re.iiliiig    height    above    the    lloor   and   ?>' j    foot-candles    uoii 
be    C'li-idered    very    satisfactory.      Tlu-    ellicieiicy    of    the    ilhm  ' 
u.ition    of   the   car    wil!   be   largelv    intluenced   by    the   type   of   ii 
llector  used  on  the  lanii)S  and  tlie  way  in   wliicli  tiie  light  ts  d- 
rected   to   where    it    is   needed.      It    was   shown    that    with    variof- 
types    of    rellectors    a    light    efficiency    from    2?    to   oi    )ier    cei'' 
Could    be    obtained,    the    25    iier    cent,    being    obtained    in    the    i'  - 
direct    lighting   system   and   tlu'  (>2   per   ci'iit.    with    the   ii-e   oi    . 
mirror    retlector.      'Ihe   illuniinized    metal    reflector    was    raleil 
44    per    Cent,    efliciency    and    was    recouimendeil     for    use    in    ti    - 
service,  as   it    was  the  only  rellecior   that   g.ive  a   ]\\'^\\   eiticicn 
that   Could   be  consiclered    practic.il.  as   the  mirror,   the   prisma 
and    the    ojial    rellectors    were    likely    to    In.'    broken    in    cle.ani    : 
due  to  rough  handling. 

Mr.    Sweet    recommended   the   .^O-w.itt    lamp   as   giving   the  b 
-erv  ici-    ;ind    bi-ing    more    I'conomic.'d    ;is    to    wiring,    tixtures.    • 
lb'   .also   pointed   out    that    tlie   cost    ''\    inrfect    maintinance   v 
more  than  jiay  for  itself  in  the  incre;ise<!  ligiiting  efliciency.        ' 
"tlur  Words,  it  would  lie  imieh  clieaper  bir  the  railroads  to 
diue  their   f.tctor  of  safety  in  the  inteiisitv    of  light   and  kiep 
lights    well    maintained.      .\    system    should    be    in.auguratid 
that    the    rellectors   to   he   ch'aned    may   be   re]pl.iceil    bv    rellect'    - 
already    cleaned:    they    should    be   taken    fri 'in    the    c.ir   ;md    gi\     ' 
a   thorough  washing. 

t".    M.    Ki-ed.    ch.iirman    of   the    i)ostal    car    coinmiitie    for 
l\;iilw;iy    Mail    Service,   mentioned    specifications   on    lightinu   V<    '■ 
are   to   be   presenteil   in   the  near   future.      lie   inlimateil   th;!'    ' 
lighting    efliciency    of  W,    ])er    cent,    would    be    required    of 
p"st:il    cars    and    tli.it    this    would    be    determined    fr- iin    the    f    r' 


XoVEMBKk,    191  J. 


AMERICAN     KXGIXKKR. 


m 


ihircs.  If  .1  road  will  liiiarantic  this  cfticiciicy.  candles  will  be 
■  >\\Xi\  fur  auxiliary  litilniii.i;.  11.  Iujwcvit.  a  mad  di)cs  ii<>i 
rn'  to  this  efliciiiicy.  or  if  it  is  found  that  this  efficiency  can- 

;    i  he  maintained,  an  auxiliary  lightint;   system   will  he  requiretl 

rither  oil  or  i^as.     Mr.  Kird  also  recommended  the  sintrle  row 

lights     aloii!4     ilu'     ceilinji.      On    re(|uest    of    several    of    the 

•  .inhers  present  he  agreed  to  consider  instructing  the  mail 
rrks  to  report  any  defects  or  item>.  whirehy  the  efficiency  of 
c   e(iuiptntnt    may    he    increased.    directl\    to    the    inspector    h\ 

■  rans  of  a  note  directed  to  him  and  jilaced  in  a  l)ox  in  the 
,-\  itchhoard    locker.       The    system    on    the    l.ehiyh     \  allev    was 

-  loken    of,    wliereh\    the   postal    clerks    leave    notices    to    the    in- 

-  ectors  in  the  switclihoard  locker  and  also  notify  conductors 
IfT)   anythini;    serious   is   the   trouhle   with   the   liiihtiii!^    sy-tini; 

this   way   it  is  pos.sihle   for   tite   conductor  to   wire  ahead    for 

1    electrical   ins])ector  to  hoard   the   train  and  correct   the   dilli- 

ilt\     if    jjossihle.      It    was    cK.irly    shown    that    the    [)ostal    car 

mmiitee  on  the  i)art  of  the  government  was  rtady  in  any  way 

I  •  help  the  railroads  in  maintaining  the  efficiency  of  their  po-tal 

.ir  equijinicnt. 

'    .  OTIIKK     I'AriCKS.        ■.       ;■,.:.'        •    '  .  >', 

I'oinmittee  repcjrts  were  also  presinted  on  the  Train  l.iglit- 
:u'^  I'ractice,  installation  of  Wiring.  Improvements.  Standard- 
ind   Specifications. 

The  rejiort  of  tlu'  committee  on  train  lighting  i)r.ictice.  I'  I'.. 
!  :ntcliin-on  (('.  I\.  I.  \  I',  i.  ch.iirman,  included  the  various 
!;iilioil>  of  oper.iting  electric  lighted  cars,  the  cleaning  of  hat- 
•<  ries,  ami  reiNirt>  on  electric  lighted  cars.  It  was  stated  that 
lh(    -tdimeni    renio\i<|    froni    the   h.atteries   should   not    lie   throxvn 

■  iw.iy  a>  it  could  he  sold  for  .'?4()  a  ton.  .\  form  of  inspector's 
r.  iiiirt    was  al>o  riconniunded. 

I  he  coinmittte  on  wiring  con>idi'red  engine  houses,  ma.chnie 
shops,  engine'  rooms,  hoikr  roi,ni>.  storehouses,  oft  houses,  coal 
^he<N.  cinder  pits.  i)assenger  ;md  freight  st:itions.  In  most 
i.ery  case  the  wiring  w.is  reconnnemli'd  to  he  riui  in  conduit 
and  th.it  the  lutings  should  he  of  the  standanl  grades  of 
-'irrardi/ed   or   gal\,ini/ed   m.iterial.      The  insulation   of  the   wire 

-  i"uld  lie  of  high  i|u.tliiy  ruhher,  paiier  or  varnish  cambric,  .and 
.I'l  the  wiring  should  follow  as  closelv  as  possible  the  .National 
i'o.ird  of  I'nderwriters'  code.  It  was  especially  hrought  out  that 
'  "usiderahle  money  could  he  saved  hy  stud>  ing  carefully  the 
urtur.al  problem  of  wiring. 

I  iidir    the    subject    of    imiiro\  ements    a    report    of    the    s-.-wral 

■  'nipanies  manufacturing  axle  lighting  eipiiinneiit.  axle  pulleys, 
'  h  fasteners,  electric  meter>.  ball  bearings,  generator  con- 
;  itors.  lighting  systems,  storage  batteries,  car  lani])S  and  lix- 
'  ires,  fans,  motors,  electrical  instruments,  he.idlights.  vei.tilat- 
!  g    e<|uii)nient.    wire    and    wiring    devices,    etc..    was    presented 

-  owitig   the   imiirox  ements   made  in   their  special   lines. 

!"lie  coimnittee  on  stamlards  presented  its  reconnnendations  in 
nirast    to   those   rtcommeinlvd   by  the   M.   I'.    ]>.   committee   on 

'    tin  lighting.     In  most  e\er>  case  these  standards  were  identical. 

'  e  excei)tions  being  in  the  notices  required  on  the  switchboard 
oker.  which  in  the  case  of  the  Electrical  Engineers,  are  more 
inplete.  and  in  the  M.  t  .  l'-.  recommendation  Xo.  12  was  ob- 
<ted  to.  .\lso  there  was  a  ditTerence  of  live  cents  in  the  labor 
^t  for  electrical  service:  the  M.  C  B,  Associaticm  reconi- 
I  niled  .^0  cents,  while  the  I'dectricah  luigineers  recommended 
ceiUs.  .\  consensus  of  opinion  is  to  be  obtained  from  the 
t-mbers  of  the  association  concerning  otlur  recommendations 
'licli  will  he  forwarded  to  the  M.  C.  15.  coimnittee  on  train 
diting. 

'  I'lnplete    specitic.ations    were    jiresented    on    rubber   belting    for 
le  generators,  rubber  covered  wire  and  cables,  and  incandescent 
nips  which  were  referred  to  letter  ballot. 

A  ]iaper  was  also  jiresented  by  X.  W.  Storer,  general  engineer, 
estingliotise  h'lectric  &  Maiuifacturing  Comiiany,  on  Electric 
■action,    an    abstnict    of   which    is    presented    elsewhere   in    this 

■  tie. 


OTIIKU  isr.-iMiss. 
The  following  otiicers  wcri-  elicied  for  the  en>umg  _\ear:  U.  J. 
Cartw  right,  electrical  engineer.  Lehigh  \alley.  prei.i<lent ;  C  K, 
(nlman,  chief  electrician,  I  hicigi  .  Milwaukee  &  St.  I'aul,  first 
\  ice-president ;  II.  (  .  Meloy,  chief  electrician,  I-ake  Shore  & 
Michigan  Southern,  second  \  ice-ijresident :  _|o<(.p|i  A.  .\ndreu- 
cetti.  gtner.il  forein.tn.  (hicigo  \  North  \\\>iern.  >ecret;iry  and 
treasiuer.  The  following  executive  cotnmittte  was  also  ele.'ted  : 
E.  .S.  Ihllau.  ;i>sistant  electrical  engiuier.  U.iltiniore  &(>hio;  E.  \\ . 
Jansen,  electrical  engineer.  Illinois  *  ertral :  1".  I',  llmchinson. 
chief  electrivian.  L'lhcago,  Rock  I -laiul  \  I'aci  ic :  i ".  J:  C'auslanu. 
chief  electrician,  I'ennsvKani.t  Kailro.id;  W  illartl  Doud,  shop 
engineer.  Illinois  CetUral,  an<l  \\  .  .\.  I  )el  Mar.  electrician.  Xew 
^  ork  I  entral  \-  Hudson  Uiver.  The  n<xt  .imiua!  meeting  wiU.I>c 
held  in  Chicago,  .and  the  semi-.innual  imeting  in    \tl;jntic  City, 

HEAVY     DUTY     IS-INCH     I  ATHI^ 

\  powerful  engine  l.iilie  which,  while  having  no'  jiartitularly 
new  features  of  a  general  n.tturi'.  is  an  excillent  exainjiie  ot 
the  modern  t<>ol  for  heavA  dutv  is  sjiown  iti  the  acconip:inying 
illustration.  This  machine  has  bien  designed  and  is  bnill  by  the 
Mueller  Machine  Tool  Company,  t  incinn.iti.  <  >hio.  It  is  strong 
.in<l  rigid  in  every  particular,  .and  the  most  modem  types  of 
sjieed  and  ii;i:i\  changing  devices  h.ave  been  provided.  The 
standard  machine'  is  provided  with  a  three-cvile  belt  drive  and 
has  double  back  gears  of  the  -lip  ge.ir  type,  the  changes  being 
ma<le  ihroi;gh  the  me<litim  r,f  a  lever  Conveniently  placed  at 
the  front  of  the  machine.  The  back  gear  ratios  are  3"' _•  and 
lO'j  to  1,  There  are  nine  sinndle  s|ieeds  ranging  in  geomeirical 
proL;ressi,,ii    t'rom    l,i  to  .^00  ;tntl   the  screw   cutting   .irrangenient 
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jirovidcs  for  4.^  e'.i.'ir.gis  <  f  thri-.ul.  ranuiiig  fri^m  two  to  sixty, 
incluiling  the  ll'j  in.  pi|;e  liircul.  I  hese  are  ail  obt.iine'! 
within  the  ipiick  change  gear  In 'X  .iml  ;i  chasing  iliab  on  tie 
carriage  permits  the  catching  of  thre.ids  at  ;in_v  point  without 
stopjiing  the  machine.  The  feeds  are  .ill  positively  geared  and 
can  be  started,  stopped  or  reversed  in  the  aprou  or  head,  for 
either  a  trviss  (ir  lateral  i\ed  motion,  onlv  when  the  lead  scrvw: 
nut   is    disengaged.  , 

To  jirevent  the  bottom  slide  on  the  carriage  from  overhanging 
its  bearings  when  large  diameter  pieces  are  being  turneil,  I)oih 
the  taiistock  and  headstock  are  set  ott  center.  The  niachint; 
will  swing   1S'_.  in.  over  ways  and   13' 4   in.  over  the  carriage.    . 

.Ml  materials  use<l  .are  those  which  have  been  decided  to  be 
the  best  for  the  ditfereiu  purposes  after  long  ex|)erience  in 
lathe  building.  .Ml  gears  in  the  gear  box.  and  many  others 
througlioin   the  iracliine.  ,are  of  steel  cut  on   sjiecial  cutters  an-l; 
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ali  aK-  o«,irti])lftch-  covered.  The  spinflle  is  uf  cartxm  crucil)k 
st«:'tl  alul  rim-  in  |iliiis])licir  linrnze  liearintjs.  Tlie  cast  inm 
part*,  inc'iiilinu;  tlie  l)f<l.  liavc  the  iiittal  distrilnitcd  in  llu-  must 
cfirVaive  manner  t>i  re>ist  the  strains  imimseil. 

This  lathfc  will  turn  a  lenytli  .>t  2  it.  4'..  in.  lietween  ciniers  • 
hiv  a  6  ft.  3'-4  in.  Iieil  and  ueiiiiis  ^.M)  ll.s.  .\  m>'i,,r  <lri\e 
or  ;•.   ]>  nucr  lied   can   he  iilitaine<l   it   desired.  .  •-  ....        •    i  - 


GRAVITY  COUPLER  CENTERING  DEVICE 

■  A(,'  device  f^r  centerin.u  couplers  wliicli  dcies  mil  re<|uire  the 
aid  <'t  >]>rini.;s  is  sliuun  in  the  accomimnyin;..;  illustratii  ins.  It 
includes  a  ca.st  steel  carry  ir(.n  ul  much  tlie  same  fnrm  tliat  i> 
iK'W  jicnerally  used  in  steel  freitjlit  cars,  tlie  essential  ditiereiice 
hcinii   that  there  are   twu  cmicave   recesses   cored  in   the  center. 
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Stcftofi  B-B. 

:,-■;•'.  Powers'    Gravity    pentering    Device   for   Couplers.  ..  > 

Two  cast  steel  rollers  connected  hy  a  l)ar,  rest  in  these  re- 
cesses and  on  them  rests  the  carriage  that  carries  the  shank  of 
the  coupler.  It  is  evident  that  when  the  coupler  is  oft  center  on 
either  side  it  will  he  lifted  up  and  its  weight  will  tend  to  force 
the   rollers  to  the  hottom  of  their  ca\ities  and   thus   return  the 


Details   of   Gravity   Centering    Device   for   Couplers. 

shank  to  the  central  position.  '{"his  device  adds  hust  ahout 
ei,i,diteen  pounds  to  the  weight  of  the  car.  It  is  evidently  dura- 
hie  and  not  suhject  to  either  wear  or  disarrangement.  It  has 
lieen  patented  hy  Rohert  1*1.  Powers  and  is  furnished  hy  the 
I'owers   <ira\ity   Company.    Montreal.    1*.   (J. 

j-  Xkw  JKk.-KN  i\.\ri.Ko.\i>  \  .\i.r.\Tio.\. — The  valuation  of  railroad 
property  in  New  jersey  has  heen  increase<l  $.?8.(HK).(MK).  making  a 
t4.Ul  ot  5^^4.541,117.     The  taxes  will  am..unt  t.i  $6.1«.l,x^(). 


STEEL    PASSENGER    CAR    PAINTING 

.  ■,  B^     J.    W.    I.AWRIE.  ',•'''.■:'•       T 

Manager,  German-American  Chemical  Works,  Milnaukee,  Wis.  ' 

Paints  lor  steel  have  ditt'erent  functions,  in  many  respei  <. 
than  those  for  w<iod.  In  painting  steel  we  have  the  ahsorpti m 
!nt<i  the  pores  to  only  an  extremely  limited  extent,  compaiid 
to  that  which  we  have  in  painting  wood.  For  this  rea^  in 
there  must  he  some  other  wa.\-  adopted  for  getting  the  strong 
clinging  effect  that  the  pores  of  wood  afford  as  an  anchora.:.;e 
for  the  paint  coats.  It  is  ahn()st  necessary  to  assist  an  i.il 
paint  with  something  which  is  a  ])etter  adherer  to  steel  than 
linseed  oil.  h'or  this  reason  a  certain  amount  of  varnish  is 
found  in  all  steel  primers.  .\t  the  same  time  the  pigments 
which  have  answered  for  woixl  may  or  may  not  do  for  steel. 
It  has  heen  estahlishcd  in  a  !)ractical  way.  as  well  as  experi- 
mentally, that  the  fewer  the  nnmher  of  paint  coats  on  steel. 
which  will  give  the  maximum  protection,  the  longer  wear- 
ing and   hetter   service   will   the   paint   coating  give. 

The  pigment  must  give  the  color  and  shade  desired,  opacity 
and  thickness  of  lilm  ;  it  affects  the  life  of  the  paint,  both  by 
its  actinic  action  due  to  its  color  absorption,  etc.,  and  its  chemi- 
cal effect  on  the  oils  or  vehicle.  It  should  be  such  as  to  give 
the  maximum  inhibition  of  corrosion  on  the  steel.  Corrosion 
itself  may  be  due  to  several  factors.  Moisture  must  be  present 
for  continuous  corrosicm ;  acid,  gases  and  oxygen  assist,  and 
any  free  acid,  such  as  is  used  in  jjickling  steel,  is  a  str  )ng 
inducer  of  corrosion.  When  these  causes  are  considered  an 
attempt  to  get  ways  of  overcoming  their  effects  and  so  approach 
perfect  inhibition  of  corrosion  can  be  made.  It  must  be  Ixjrne 
in  mind,  however,  that  inhibition  of  corrosion  is  only  one  of 
the  desirable  qualities  of  a  paint  for  steel.  ■-;'•' 

There  are  essentially  two  or  perhaps  three  great  classes  of 
pigments  as  regards  their  effect  on  .steel.  These  classes  can 
i)e  called  the  electrical,  the  chemical  and  the  passifiers.  Ex- 
amples of  the  passifiers  are  the  chromates.  which  seem  to  render 
the   steel   immune   to  oxidation. 

In  line  with  the  electrolytic  theory  of  the  corrosion  of  steel, 
the  differences  in  electrical  potential  produce  a  current  of  elec- 
tricity in  the  direction  of  the  high  to  low.  or  positive  to  nega- 
tive. The  different  pigments  show  considerable  difference  in 
their  relation  to  steel,  and  for  this  reason  if  pigments  are  used 
which  are  positive  to  steel,  then  in  any  flow  of  current  the 
positive  material  would  go  into  solution  and  the  negative  ma- 
terial, or,  in  this  instance,  the  steel,  would  be  protected.  Such 
pigments  would  therefore  be  inhibitors  of  corrosion  of  steel. 
Those  of  the  same  potential,  or  neither  positive  nor  negative 
to  steel,  would  be  neutrals,  and  those  negative  would  be  ac- 
celerators. 

The  chemical  pigments  are  those  which  through  their  particu- 
lar chemical  proi)erties,  such  as  acidity,  either  direct  or  through 
hydrolysis,  neutrality,  or  alkalinity,  affect  the  steel  so  as  'o 
inhibit  or  accelerate  corrosicm.  It  is  practically  establi.sh<  <1 
that  there  is  a  minimum  alkalinity  below  which  there  is  i.o 
inhibition,  and  also  with  too  strong  alkalinity  the  action  of  t!ie 
pigment  on  the  vehicle  oils  is  so  pronounced  that  such  pigments 
are  detrimental  to  the  life  of  the  paint.  Practically  all  pig- 
ments belong  to  both  the  electrical  and  chemical  classes.  ^ 
pigment  may  be  positive  to  steel,  and  yet  in  itself,  or  >' 
hydrolysis,  be  so  acid  in  action  that  instead  of  being,  as  woi  •' 
he  expected,  an  inhibitor,  it  is,  instead,  a  strong  accelerator  'f 
corrosion.  In  the  same  manner,  a  negative  pigment  may  "' 
sufficiently  alkaline  as  to  become  an  inhibitor.  Many  pigmc:  ts 
are  both  positive  and  alkaline,  and  therefore  extremely  g'  ''' 
inhibitors.  Others  are  neutral,  either  thnmgh  opposing  eh  '> 
trical  and  chemical  properties  (as  applied  to  inhibition,  eti  '• 
or  are  neutral  of  themselves  in  all  respects,     .\gain,  other  p  -'' 

•  .\t)«tr.->ct  cf  a  paper  iirc*erte<l  at  the  Kightli  International  ("ongrt?'  "' 
.\plilic<l  ("luMni>try.   In-lil  iti   \e\v   ^■|lr^;.   Seinemher.    1<J12. 
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merits  are  negative  and  acid,  and  so  strong  accelerators.  There 
are,  of  course,  all  grades  and  stages  in  these  valuations.  It 
is,  however,  possible  by  test  to  identify  the  different  properties 
of  the  different  pigments  and  combinations  of  pigments,  and 
so  classify  them  as  to  their  actual  value  for  inhibiting  corrosion. 

It  is  possible  to  measure  directly  differences  in  potential 
between  pigments  and  steel,  and  also  the  relative  acidity  or 
alkalinity,  either  as  a  direct  property  or  as  one  produced  by 
hydrolysis.  These  tests  can  be  applied  directly  to  most  pig- 
ments, but  not  to  all.  There  is  one  test  which  may  be  con- 
sidered final  and  fair.  That  is,  an  actual  exposure  test  of  the 
pigments  combined  into  paints  and  applied  to  steel  panels 
under  different  exposure  and  weather  conditions.  It  must  be 
admitted  at  once  that  such  tests  are  not  absolute,  but  their 
relative  value  cannot  be  disputed.  It  is  impossible  from  the 
results  of  such  tests  as  those  at  Atlantic  City  to  say  that  the 
American  vermilion  is  10  times  as  good  a  pigment  as  some 
other  pigment  which  would  be  rated  at  1.  The  relative  fact 
is  that  American  vermilion  is  a  first-class  inhibitor  of  corrosion, 
whereas  the  paint  rated  at  1  is  not  an  inhibitor  and  is  probably 
one  of  the  negative  pigment  paints,  and  therefore  an  accelerator. 

The  writer  has  been  experimenting  for  a  long  time  with  the 
so-called  razor  blade  test  for  both  pigment  and  vehicle.  The 
test  is  made  by  completely  separating  the  pigment  from  the 
vehicle  by  solvents  and  the  centerfuge,  so  that  there  is  no 
trace  of  the  vehicle  left  with  the  pigment.  The  pigment  is 
then  re-ground  until  all  of  it  passes  through  a  100-mesh  sieve. 
It  is  then  made  into  a  stiff  paste,  with  water,  spread  out  on 
a  stjuare  of  filter  paper  and  the  emeried  razor  blade  is  wrapped 
up  in  the  pigment  in  such  a  manner  that  the  pigment  is  in 
intimale  contact  with  the  surface  of  the  blade  all  over.  The 
wrapping  up  of  the  blade  properly  has  much  to  do  with  the 
success  of  the  experiment.  The  blades  are  left  for  about  21 
days,  being  kept  moist  all  the  time.  They  are  then  cleaned, 
re-weighed,  and  the  loss  in  weight,  together  with  the  appearance 
of  the  blade,  gives  the  value  of  the  pigment  for  steel  protection. 
The  results  so  obtained  have  been  followed  with  outdoor  ex- 
posure panels,  and  the  conclusions  arrived  at  from  the  razor 
blade  test  check  with  wonderful  accuracy  the  results  obtained 
by  exposure.  As  examples  of  these  checks  the  relative  values 
placed  on  some  of  the  Atlantic  City  steel  panels  and  the  losses 
on  the  razor  blades  are  given  as  follows : 

.■..■•'■-..  V    ■'.,•;.••  Loss  Atlantic  City 

'      ■  Razor  Blade.  rating. 

American   Vermilion    .0005  10       -V  .•■ 

Sublimed   White    Lead    0015  9 

Corroded  White  Lead 0247  ,   '     -         2^ 

Red  Lead 0003  "      '  9 

Zinc   Chromate    0004  9 

Tests  on  over  200  different  pigments  and  mixtures  of  pig- 
ments have  been  made  with  the  exposure  test  for  a  check.  The 
results  indicate  that  when  properly  carried  out  the  blade  test 
is  reliable  and  of  great  value  where  time  is  such  an  important 
factor  as   in   large  testing   laboratories. 

In  like  manner  the  vehicle  can  be  tested  for  its  value  as  a 
resister  of  moisture  and  gases.  The  emeried  and  weighed 
razor  blade  is  dipped  into  the  separated  vehicle  and  given 
two  coats,  with  proper  drying  intervals.  The  blade  is  then 
subjected  to  alternating  treatments  with  water  and  moist 
sulphur  dioxide,  and  carbon  dioxide  gases.  This  treatment 
is  continued  for  a  period  of  11  days.  The  blades  are  then 
cleaned  and  re-weighed.  The  appearance  and  loss  in  weight 
give  the  relative  value  of  the  vehicle  as  a  resister  of  moisture 
and  gases.  Here  the  filmometer  may  be  used  with  great  success. 
This  particularly  where  tests  are  made  on  paints  from  competing 
companies,  and  designed  for  the  same  purpose.  The  test  of 
the  resistance  of  the  film  to  acid  and  gas  penetration  is  of  ex- 
treme importance.  We  have  in  railway  service  to  contend  with 
sulphur  dioxide  and  carbon  dioxide  gases,  as  well  as  an  almost 
continuous  presence  of  moisture.  For  this  reason  the  paint 
must  be  able  to  exclude  these  gases  and  moisture.  This  ex- 
clusion depends  largely  on  the  nature  of  the  vehicle.     Straight 


linseed  oil  or  soya  bean  or  other  like  oils,  will  not  exclude 
completely.  If,  however,  a  gum  varnish  is  added  to  the  oil 
the  porosity  is  largely  stopped.  This,  of  course,  is  more  or 
less  perfect,  according  to  the  amount  of  varnish  used,  its  kind, 
etc.  At  the  same  time  the  physical  condition  of  the  pigment 
must  be  considered,  as  too  coarse  a  pigment  will  practically 
always  leave  a  porous  film.  Too  much  varnish  on  the  other 
hand,  especially  in  a  priming  coat,  will  leave  a  glossy  surface, 
to  which  the  second  coat  will  not  adhere  well.  At  the  same 
time  it  is  well  established  that  varnish  will  not  carry  a  large 
amount  of  pigment  and  give  successful  outdoor  surface.  It  is 
for  this  reason  that  there  have  been  so  many  failures  with 
the   so-called   "quick  process   methods"   of  finishing   steel   cars. 

Many  tests  have  been  made  to  establish  the  value  of  baking 
the  paints  on  steel  cars.  Our  results  and  practical  experi- 
ence, based  on  these  tests,  have  shown  that  the  life  of  the  baked 
paint  on  steel  is  prolonged  wonderfully  and  also  the  adherence 
to  the  steel  itself  is  very  much  better.  At  the  same  time  the 
baking  fias  the  additional  value  of  making  the  vehicle  much 
more  impervious  to  moisture  and  gases  than  the  same  vehicle 
unbaked.  Numerous  experiments  with  certain  kinds  of  vehicles 
baked  gave  a  resistance  in  this  way  of  almost  three  times  that 
of  the  same  vehicle  unbaked.  The  mechanical  difficulties  of 
baking  an  entire  car  are  large.  In  this  respect,  the  removable 
sheathing  of  the  modern  Pullman  is  of  a  decided  advantage,  as 
it  can  be  readily  taken  off,  the  paint  removed,  the  sheathing 
re-painted,  baked  and  placed  back  again  on  the  car  as  before. 
There  are  some  other  difficu't  problems  involved  in  the  baking 
of  the  paint.  It  is  the  best .  practice  at  the  present  time  to 
bake  the  surfacer.  This  baking  produces  an  extremely  hard 
and  brittle  coat.  Up  to  the  present,  when  it  is  necessary  to 
refinish  such  a  car,  no  chemicals  have  been  found  which  will 
successfully  remove  this  baked  surface.  It  is,  however,  possible 
to  remove  all  coating  over  the  surfacer  and  then  rebuild  up 
again  in  the  regular  manner.  Here  again  the  problem  of  baking 
the  entire  car  is  paramount  and  so  far  the  problem  has  not 
been  solved  with  entire  success. 

The  baking  temperature  and  length  of  time  baked  have  a 
great  deal  to  do  with  the  life  service  of  the  paint.  In  general, 
the  lower  the  temperature  and  the  longer  the  time  the  paint  is 
baked,  the  better  the  wear,  service  and  resistance  to  moisture, 
and  the  more  elastic  the  film.  Twelve  hours  at  180  deg.  F.  are 
better  than  five  hours  at  280  deg.  F. 

..,  There  is  no  longer  any  argument  with  regard  to  the  prepara- 
tion of  the  steel  for  painting.  Wherever  possible  sandblast. 
Pickle  only  when  no  other  means  are  available  to  remove  scale 
and  rust.  Pickling  with  sulphuric  acid  gives  under  the  usual 
factory  methods  the  best  accelerator  of  corrosion  of  any  agent 
met  with  in  regular  railway  service.  Capillary  attraction  is  an 
extremely  powerful  force.  The  sulphuric  acid  by  this  force 
enters  the  spaces  between  the  crystals  of  the  steel  and  is  held 
very  tenaciously.  A  mere  dipping  in  a  bath  of  water  or  several 
baths  of  water  fails  to  remove  all  the  acid  and  with  the  hydro- 
scopic nature  of  sulphuric  acid  an  ever-increasing  area  of  steel 
is  subjected  to  acid  action.  The  whole  sheet  begins  to  corrode 
under  the  paint  coat.  Even  with  a  paint  which  is  inhibitive 
and  moist-proof  such  action  will  soon  destroy  these  valuable 
properties.  The  action  of  the  acid  is  cyclic  and  almost  unend- 
ing. Ferrous  sulphate  is  readily  converted  to  ferric  sulphate 
and  with  moisture  to  ferric  hydrate.  Under  these  conditions 
the  ferric  hydrate  is  precipitated  out  of  solution  and  does  not 
re-act  further  with  the  acid.  The  acid  is  re-generated  and 
again  re-acts  with  the  steel,  etc.  The  ferric  oxide  formed  is 
electro-negative  to  steel  and  with  moisture  and  acid  a  current 
is  established,  carrying  iron  ions  from  the  steel  into  solution. 
These  are  precipitated  out  as  more  ferric  hydrate  or  oxide 
and  so  again  the  action  proceeds  ad  infinitum.  It  would  be 
better  to  pickle  with  hydrochloric  acid  than  with  sulphuric  acid 
even  at  a  higher  cost,  because  this  acid  is  not  hydroscopic ;  it  is 
volatile  at  a  low  tempeirature  and  its  capillary  force  is  small 
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Powers'    Gravity    Centering    Device    for    Couplers. 
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Details    cf    Grivity    Centering    Device    for    Couplers. 
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ili.an  ili.-t  r..r  \...il.  In  painlinL:  -li<l  \\i-  h.isa-  tin-  al'-c.r|ii 
int..    till     p..ri>    '••    ..n:\    ai'    «.\irfiiul\     In  iit(.<I    cxtiiii.    >.-i>nii';i.  ,. 

1.'    ill.', I     .\litrli     w  I     Imxc    111    [painiinv    \v 1        l^r    tin-    rc;i 

tin  rr    nni-i    li     -..nu    ..llu-r    v\a\    ad.  pliyl    u-v    -^kWuvj.    ilii-    ~\v 

i-li)r..;inL;    clVci-l    thai    llir    [t. 'rv-    i>\    .\ 1    alt.  .fd    ;i-    an    ;itu-ii.  .r 

U'V    ll'i     I'aini    I-.. .11-.       It     i-    aln:..-i     lu  i-i.--.ir\     n.    a.->^i->t    an 
|>ainl     willi    -..nniiiinu     w  liioli    i-    ,i    lutu  r    ailln  r<  r    I.,    -tiii    li 
lin-tiii    ..it        I  ..r    'In-    ria-..n    a    (•cvlain    .am. .mil    ..I     \arni.-l; 
'.•I'ln!    in    .all     -Uci    prinur-.        \i     ilu-    -ann-    linu     llu-    |>iuiitr:    - 
\\lii>-li    iiavi    .•in-w  m-il    n.r    w...!!]    inav    ..r    max    n.>l    il".    iLr    -i.  , 
It    lia-    I'liii    I -t;iMi-Iu  il    mi    a    nrailiral    w.ay.    .i-    will    a<    rxpi  : 
nuniallx.    llial    itu     U-war    tlu     ninnlu-r    ..|    paint    i-nat--    cm    -.u . 
wliuli     will     u;i\r    tilt      i:ia\imnm     pr.  .urii.  .n.     tlu-     loiiiii-r     waa 
mi.;    ami    liittir    -crx  ii'i-    will    llu    paint    ri-aliiiL;    .v;i\i-. 

Mil    |iiL;nunl    mn<t    v;i\i-    llu-   v-<tl..r   ami    -liadi    ili--iri-<I.   <i]ratS'. 
.111. 1    iliiiknr--    ..i'    nlni ;    ii    atVi-i-i-    tlu-    lii'i-   ..f   tlu-   jiaint.   Imtli 
II-  aitinu-  .nil. .11   lim-  n.  ii-  i.ik.r  .ili-.  .rpii.  .n.  lU-..  ami  it-  rlun 
i;il    I  lU-it    I  ill    llu-   ciil-   ..r   \i-iiii-|f,.     it    -li.iiilii    In-   >iii-li   a>   t<<  '.4i>. 
llu    maxiiinim    iiiliiliitii 'ii    ui    i-orrosioii   nii    tlu-   stri-1.      Currn-i.  : 
il-cli    ma\    111-  <hu-  ti.   -i-\iral    l.irliir-.      .\l.ii-tnri-   mii>t   Ik-   pri-r 
i.'r    1-' .iitiiuii 'ii^    I'l  irri  i-i"  >ii  :    aoiil.    i;a>i-s    and    ..wycii    assist,    an- 
;iny    in-t-    ;ii"id.    siu-Ii    a^    i>    iisrd    in    pii-kliiit;    >tt-«.-l.    is    a    >ir  i;. 
indiui-r    ill'    riirni-iiiii,       \\  lu-ii    iiu--i-    caiisi--    an-    d  ni>i(lrrrd    a 
atti-iiipi  t'l  lii't  w  a>  -  III'  I  .MTi-i  iininy  tlu-ir  i-tTi-rt-  .iiul  sn  aiipri.a.  ' 
pi-rti-i"t   inliiliitinii   df  cdrrosimi  ran   in-  iiiadi-.      it   must   in.-  linnu 
ill    mind.    linwi-M-r,   that    inhiliitiiMi    ni    i-nrrosimi    is   inil\    <iiu-  ni 
llu-   di-ir.-iliK-   ipiaIitii->   of   a   paint    tor    -u-i-i. 

I  iu-rr   an-   i->si-ntiall>    two   or    piriiap^   tlim-   jjn-at    classes   •.f 
pi.iinu-nt-    as    ri-.nanl>    tlu-ir    i-l'l'i-i-t    on    sti-cl.       Tlu-si'   classes   i-an 
lie   called    tlu-    electrical,    tile   chemical    .iiul    tlu-    passiliors.      I- ^ 
ainpli-  oi  the  passiiurs  are  tlu-  cliroinale>.  which  seem  lo  reiul- 
the    >teel    imimine    to    o\idatii>n. 

In   line  with  the  electrolytic  theory   oi'   the  corrosion  of   stu 
tlu-  ilitfi-reiici--   in  electrical  i>oti-ntial  produci-  a  current  of  tic 
tricit>    in   tlu-   <liri-ction   of  tlu-  hiyh   to   low.  or   positive  to  nei;:i 
i!\e.       llu-    different    iiinment-    show    considerable    ditTerence    "i 
ilu-ir  relation  to   steel,  and   for  this   reason   if  ])ij;ineiits  are  n-r  ' 
which    an-    positive    to    steel,    then    in    any    How    of   current    i- 
pii-iti\(    material    would    yo    into    solution    and   the   neKHtixe   m 
ti-ri.d.   or.   in   this   instance,   the   steel,   wmild   he   iimtected.      Sn    . 
pit^nuni-    wonld    tlu-nfori-    In-    inhiliitor-    of    corrosion    of    >tt 
Ihi.-r    111    tlu-    -,-imi-    pi  iti-nii.-il.    i  .r    luither    i>ositi\e    nor    ne>i;iii   - 
III    -leel.    would    in..    neiitral>.    and    tho-e    ne,i.;.-itive    would   l>v    i 
.•i-Krati.r-,  ■    ' 

Tlu-  chemical  piymi-nt-  .irc  tho-i-  which  thron^jh  their  i)artii 
lar  I  lu-mica!  properiii-.   -nch  ,-i>  .-icidity.  either  direct   or  tlinn 
li\dri.l\ -i-,    ni-nir,ilit\ .    i.r    alkalinilv.    affect    tin-    >teel    so    a- 
inliiliit     ..r    aCi-cKr.iU     corn  i-ii  lU.       li     i-     pr.icticallx     i-«tal>Ii-^l' 
that    tin  re    i-    ;i    mininmm    .-ilk,-dinil\     IhIow     whicli    lliere    i> 
inliilnliiin.   and   al-i   with    imi   -tnum    alkalinilv    the   action   oi 
piununi   oil  llu-   \tiiiiic  nil-  i-   -n  ]iri  im  iiinci  d  that    -iich   piiiin. 
ari     di  irimeiil.d    lo    tlu-    lifi-    of    llu-    paint.       I'ractically    all    i 
in.  Ill-    Inliiiii.;    Ill    liiitli    llu     i-ltciricil    and    clu-inic;il    cl;isse>. 
liimmni     max     l.c     pn-itixi      to     -Ui-1.     .-md     x » t     in     it-elf.    or 
fix  ihi'lx -i-.   In-   -11   arid    in   ailinii    llial    in-lead   of   heini;.   ;is   W' 
111    expected,   .an   iiiliiliiinr.   ii    i-.   in-u.id.   a    -troiin   .-icceleral":      ' 
r.  .rrii-ii  111.       In    tlu-    -.-iiiu     mamur.    ;i    iu-i;atixe    piynu-iU    n'.i>       ''■ 
-iit'lli'ii-nilx    alkaline   a-   i..   In-conu-   an    inliiliili  ir.      .Manx    |ii,miu     - 
,-irt     iinlh    po>itixr    and    .ilkaline.    .md    tiu-rcfnn-    extremely    .u       ' 
inliiliitiir-.      <  )tlier>.    are    luntr.il.    i-itlu-r    tlirniiLili    oppo-inii    •- ' 
trii-.-il    ;im!    chemical    innpenie-    i  a-    appliid    to    iiiliiliitioii.    il 
■  ■r   .in    luntral   ■<\   iluin-<l\i-    m   .ill    re-pecl-.       \'.;ain,   ollu-r   i 

.Vli-li-'cl    .1"    :i    |.;ii.ii-    MrMiir.j    :ii    til.'    KikIhIi     li:1irii.ilii.ii;il    •'.iiiw:-- 
\m.'u.|    t  hciut-tix .    In-Ill    ill    \i  u     Null..    S<-|iU-Iiil«-i.    1"IJ. 
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iH-nts  arc  iirgativc  and  acid,  and  so  strnnjr  acoelerators.  Tlurc 
iff.  of  CMiirsi',  ;dl  jiTadfs  and  stages  in  tlu'sc  valuations.  It 
-.  hdwcvcT.  [)n>sililt'  l>y  ti'St  to  itkntifj-  tlio  dilYorcnt  propcrtio 
if  tlu'  diffirrnl  ])i.i;nu'nis  and  comhinations cf  piytniiits.  ami 
-.1  ila>sify  tliiin  as  lo  their  aolual  valin'  for  inliiliitin,-;  oorrosi.in. 
It  is  pKssilile  to  iiuasure  dirrclly  dilftrcnocs  in  pottiitial 
nlwc'in  i)i.!.:imiits  and  stu-l.  and  also  tlu'  nlativc  acitlity  or 
ilkaliiiity.  ritlur  as  a  direct  pn'pirt}-  or  as  one  ]>rodiiccd  hy 
i\drol>si>.  I  hc•^c  tests  can  lie  applied  directlv  to  most  pig- 
iietiis.  lint  nut  t'l  all.  There  is  <ine  test  which  may  he  coti- 
kidercil  liiial  and  fair.  That  is.  an  actual  exposure  te^t  'if  the 
pignients  CMinhineii  inti>  jiaints  .and  .ijiiiliid  \<>  steel  panels- 
iiider  different  exposure  and  weather  conditions.  It  must  he 
admitted  at  unce  that  such  tests  are  n<it  ahsolnte,  hut  their 
relative  \ahie  cann")  he  di-.piiteil.  It  is  imp<  ■s-.ihle  fruiii  tile 
roiilts   <if   such    te-ts   as   tho>c  at  .\tlantic   City  to  say   that   the 

\merican    Mrmilinn    is    10    times    as    .i; 1    a    |)it;ment    as    sumo 

'ther  iiignunt  which  w.udd  he  ratid  at  1.  i  he  relative  fact 
is  tiiat  .\mirican  \ermili(in  is  a  lirst-class  inhiiiilor  of  corrosion, 
whereas  the  paint  rated  at  1  is  not  an  iidtihitor  and  is  prohahly 
■ne  of  the  negative  pigment  paints,  and  therefore  an  accelerator. 
Mie  writer  has  lieeii  expt-rimenting  for  a  long  tinu-  with  the 
so-called  ra/or  hladi-  test  for  hoth  pignuiit  and  vehicU'.  The 
iest  is  made  hy  coiii|)litil_\  stp;irating  tlie  ]tignient  from  the 
(hide    h\     soKeiits    ;ind     the    centirfni^e.    so    that     tliiTe    is    no 

I  race  of  the  vihicle  h  ft  with  the  |ii.nmein.  The  iiignient  is 
•htn   re  ground   uniil   all   of  it   passes  through  a   l(X)-ittfsli   sieve. 

II  is  ilun  made  iiUo  ;i  -tiff  p.isii-.  with  vvatir.  s[)re;id  oOt  i'll 
.1  square  oi  hilt  r  paper  and  the  euuried  ra/or  lilade  i<  vv  r.appi'd 
ap  m  the  )iii;meiit  in  Mich  ,i  m.imier  that  the  pigment  is  in 
Ultimate  contact  with  llu-  smi.iee  of  the  Made  all  o\er.  I  he 
v\  I'ippiiig  lip  of  ilu'  hladi-  properlv  ha-  miudi  to  <lo  with  the 
-ucccss  ,,f  iIk-  e\i)eriinent.  I  he  hlades  are  left  for  ahoiit  Jl 
iLivs.  liiiiii;  kept  moist  ;i1l  the  time.  Thex  are  then  cle.ine<l. 
re  vv(iL;hed.  ;mi<1  the  lo^s  in  weight.  to;..;(ther  with  the  aftpi'araiice 

■  I   the  hladi-.  gives  the  value  of  the  piL;ment   for  sttel   proteciioii. 

I  he  results  so  ohtaiiied  have  heen  followed  with  outdoor  ex- 
posure jianels.  aii'l  the  conclusions  arrivi'd  at  from  the  razor 
i'laiK-  list  cluck  with  wonderful  accuracy  the  results  oht.iiiied 
hy  exposure.  .\s  examples  .pf  these  checks  the  relative  v  .dues 
I'laced  oil  some  of  the  .\tlaiitic  t'ily  steel  [lanels  .and  the  losses 
"11   the   ra/or   hlades   arc   given   as    follows: 

l.uss  .\t1.iii1u'   City 
U;iz>:>r   lll;i<K'.  i:itiiiK. 
IIIIO.S  10 

;.:.....        .ains     '  *)  :_:  ■ 

.1J47  2' 2 

; .mn3  </ 

.(11)04  ■) 

Tests  on  over  2(K)  dilTereiit  pigiiieiiis  and  inixtnres  of  pig- 
'iieiits  have  hem  madi-  with  the  exjiosuri  test  for  A  clK'<:k.  The 
results  indicate  that  when  propirlv  carried  out  tlu'  hlade  test 
is  reliahlc  and  of  gre.at  value  where  time  is  suoh  an  important 
factor   ;is   in    large   testing   lahoratories. 

In  like  mamur  the  vehicle  can  he  tested  for  its  value  .is  a 
resist ir  of  moisture  and  gases.  I  he  emcric<l  and  weighe<l 
r.i/or  hl.ide  is  clippci]  into  the  si.par.ated  vehicle  and  g;\in 
'.Wo  Coats,  with  projur  drying  interv.als.  The  hladi  is  then 
suhiecie<I  to  alternating  treatments  with  watir  and  moist 
-ulphiir  <lioNide.  and  carhoii  dioxide  gases.  I  hi<  Iri^atmeiit 
is    contimU'd    for    a    period    of    11    days.      The    hl.ides    are    tlun 

K-aiied  and  re-wiighed.  The  apiuarance  .and  loss  in  weight 
^ive  the  relative  value  of  tlic  vehicle  a<  .i  n-sistiT  of  moisture 
uid  gases.  Mere  the  hlmometer  ni;i\  he  used  with  great  success. 
1  his  parlicnlarly  where  tests  .are  made  on  jiaints  from  competing 
■omp.inies.  and  desigiud  for  the  same  purpose.  The  lest  of 
'he  resistance  of  the  lihii  to  acid  and  gas  |)enetration  is  of  ex- 
MeiiH-  imporlance.  A\'c  have  in  r.iilway  service  to  coiiteml  with 
-iilphiir  (lio\t(K-  ;iud  carhoii   flio\ide  g.asis,  as  well   as  an   .ihnost 

ouiiuuiiiis  pr(  seiice  of  moisture.  l~or  this  n-astiu  the  iiaint 
'11USI    he   .alile   to   exclude   these   gases   and   moisture.      J  his   ex- 

liisidti    depends    largely  on   the   nature  of  llic   vehicle.      Straight 


Aiii'  liinn    \"<  rmiliipu     
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liuseed  oil  or  soya  hcan  or  ntlier  like  oils,  will  not  exclude 
completely.  If.  however,  a  gum  varnish  is  added  to  the  oil 
the  porosity  is  largely  stoppe<l.  litis,  of  course,  is  more  or 
less  pcrlect,  accuftling'  to  the  amount  T»f  vantisli  used,  its  kitul. 
etc.  .At  the  same  time  tin-  physical  condition  of  the  pigment 
must  he  considered,  as  too  coarse  a  pigment  will  practically 
.always  leave,  a  porous  iilm.  I  ocv  much  varnish  on  the  other 
hand,  especially  in.  a  priming  coat,  will  k-avv'  a  slos^sy  surface, 
t<i  which  the  second  coat  will  not  adhere  well.  At  the  same 
time  it  is  well  estahlished  that  varnish  will  not  carry  a  large 
amount  of  pijjnient  and  give  successful  <tuldoor  ,<.urface.  It  is 
foi-  this  reason  that  there  have  heen  so.  luany  failures  with 
the    so-called    "quick    process,    tiuthods"    of    ijnishing:    steel    cars. 

.Many  tests  have  heen  iita<ie  to  (.st.tlilish  the  value  <«f  haking 
the  paints  on  steel  cars.  Our  results  and  practical  cxihti- 
ence.  hasedon  these  tests,  h.iv^-  shown  th.it  tlu-  life  of  the  hakcd 
paint  on  steel  is  prolongeil  wonderfully  an<l  also  tlje  adherence 
to  the  steel  itself  is  very  much  hetter.  .At  the  «tnje  time  the 
haking'^  has  the  a<hliiiona1  vahu  of  making  the  vehicle  mucli 
iiiore  iminrviotrs  to  moisture .  and  gases  than  tht-  same  vehicle 
unh.aked.  Xumerous  experiiiunts  with  certain  ktn<ls  «>f  \ehicles 
hakc-d  gave  a  resistance  in  this  w;i\  ..f  almost  three  tinres  that 
of  the  same  vehicle  unh.aked.  ilu  uuchanical  ditViculties  of 
haking  an  entire  car  are  large.  In  this  respect,  the  removahle 
she.ithing  of  the  luodern  I'nlliiian  is  of  a  ^Uctded  advantage,  as 
it  can  he  rea<lily  taken  off.  tlu-  paint  removed,  the  sheaihint: 
re-painted,  haked  and  ]daccd.  hack  again,  on  tlie  car  as  In-fore. 
There  are  some  other  <lifricu't  iirohjeius  involved  in  the  hakinjJt 
of  the  i>aint.  It  is  the  lust  practice  at  the  present  time  to 
liake  the  surfacer.  This  liakiug  produces  an  extremely  hard 
ami  hrittle  Coat.  I'l^  to  the  present,  when  k  is  lux'essary  to 
relrtiish  surji  a  car.  no  cliemic.ils  have  ln-cn  tV>und  W:hich'will 
successfully  remove  this  Iiaked  suri.ici-.  It  is.  however.  i>«>ssihle 
to  niriove  all  coating  <>\  er  the  surfat-i-r  aufl  theu.rehnild  uii 
again  in  the  regular  nianmr.  Here  again  the  prohleni  of  liakiug 
the  eiuirt-  car  is  iiaranioimi  ;iiid  so  f;ir  the  prohlem  has'  not 
heiii  solved  with   t-ntire  success. 

The  haking  temperature  and  length  of  lime  hake<l  ha\  e  a 
!.;reat  deal  to  do  with  the  life  service  of  the, "pafnt.  Ill:  s^'neral. 
the  lowir  the  teiniierattire  and  the  longer  the  time  the  jiaiiU  i< 
haked.  the  hetter  the  wear,  si  rvicc  ami  resistance  t(,>  moisuire, 
ami  the  nuire  ekistic  the  iVhn.  Twelve  hotjrs  at  !i<fi  des-  1".  are 
hetter  than  iiv-e-  hours  at  2^'0  deiT.   1'.  ."  >      - 

'Ihere  is  iio  longer  ajiy  argununt  with  reganl  to  the  jiri-jiara- 
tion  of  the  steel  for  paintinu.  W  li\-rever  possjhle  sandMast. 
I'ickie  ouly  when  no  otiur  nuaiis  are  availahle  to  remove  seale 
:tnd  rust.  I'ickliiig  with  sulphuric  acid  gives  under  the  Usual 
factory  methods  tlie  hest  acceUrator  ci  corrosion  of  any  agent 
met  with  in  regular  railway  service.  "Capillary  attraction  is  an 
extremely  powerful  force.  The  snl|ihur!c  acid  hy  this  force 
entt-rs  the  spacis  Iietwttn  the  irvstals  of  the  steel  and  is  hehl 
vi-ry  tenaciously.  .\  niere  dipping  iir  a  hath  <>f  Water  or  several 
hath.s  of  w.atcr  fails  to  remove-  all  tlu-  acid  and  with  the  hydro- 
scopic nature  of  sulphuric  .■ui<l  an  ev  er-incrt-:ising  area,  of  stevi 
is  suhji'Cled  to  acid  action.  Ilu-  wlu^le  sheet  begins  t<>  corrmle 
uitth  r  tlu-  jiaint  coat.  I'\  en  with  ;t  p.tint  which  is.  in.hihiti\e 
and  moist  proof  such  action  will  s.ion  destroy  these  valUahle 
|iro|iiriies.  I'he  action  of  the  acid  is  cyclic  an*!  almost  ntiend- 
iuii.  l-'errous  sulph.ate  i.s  re'.idilv  couverteil  to  f»-rric  sulphate 
;in<l  with  moisture  to  ferric  hvdrate.  I'mliT  these  cotiditions 
the  ferric  hydrate-  is  jirecipitaled  'Hit  of  soIuti'">n  and  eloes  neit 
re-act  furtlH-r  with  the  acid.  llu-  acid  is  re-generateel  an<l 
again  re-acts  with  the  steel,  t'tc.  The  ferric  rtxide  formed  is 
electr'i-negative  til  steel  .and  with  moisture  an'J  acid  a  current 
is  (stahlished.  carrying  iron  ions  from  the  steel  into  solution, 
riu-se  are  iirecipitated  out  as  iiK^re  ferric  hydrate  or  <txi<le 
and  so  again  the  action  proceeds  a'l  inilnituni.  It  W'>uld  he 
hetter  to  pickle  with  hydrochloric  aciel  than  with  sulphuric  .ici<l 
even  at  a  higher  e-ost,  hecntise  this  aciel  is  not  hydrosc<ipic ;  it  is 
volatile  at  a   low   temiK^rature   and   its   capillary   force   is   small 
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compared  to  that  of  sulphuric  acid.  If  it  is  necessary  to  pickle 
with  sulphuric  acid,  then  wash  with  a  stream  of  hot  running 
water,  so  as  to  overcome  by  heat,  force  and  dilution  the  capillary 
strength  of  the  acid.  Treat  with  lime  water  and  wash  again, 
dry  and  oil. 

There  is  one  feature  of  steel  car  building  that  is  generally 
neglected.  The  outside  surface  of  the  steel  is  taken  care  of  in  a 
more  or  less  respectful  manner,  but  the  inside  of  the  sheet 
is  usually  given  a  coat  of  slush  paint  and  the  scale  is  seldom 
removed.  Oil  may  be  on  the  surface,  or  rust  already  formed. 
This  treatment  is  certainly  to  be  condemned.  The  inside  of 
the  outside  and  the  outside  of  the  inside  sheets  form  a  bo.x 
with  little  ventilation,  but  usually  holding  a  great  deal  of 
moisture.  The  paints  used  are  seldom  good  resisters  of  mois- 
ture, and  as  a  result  corrosion  starts  and  is  aided  by  the  con- 
ditions until  there  is  often  danger  that  the  inside  of  the  sheet 
will  corrode  through  before  the  paint  on  the  outside  has  seen 
decent  service.  .\s  color  is  of  no  interest  in  this  case  it  is  easily 
possible  to  apply  a  good  inhibiting  and  moisture  resisting  paint 
on  these  unseen  sides  of  the  sheets  of  steel  and  so  prolong 
the  life  of  the  car  very  much.  It  is  also  a  matter  of  general 
safety  to  properly  paint  this  material,  as  it  is  impossible  to  get 
at  the  surface   for  repainting  after  the  car  is  in  service. 

Where  molding  abuts  on  steel  sheets  it  is  usual  to  interpose 
sheet  copper  between  the  two  pieces  of  steel.  This  is  to  pro- 
duce as  near  a  water  tight  joint  as  possible.  The  fact  remains 
that  the  joint  is  never  entirely  water  tight.  Copper  is  electro- 
negative to  steel  and  the  steel  therefore  goes  into  solution  and 
rapid  destruction  takes  place,  .\luminum,  on  the  Other  hand, 
is  electro-positive  to  the  steel  and  so  it  goes  into  solution  and 
saves  the  steel.  It  soon  coats  over  with  o.xide  and  thus  the 
reaction  is  largely  diminished.  The  steel  itsejf  is  entirely  pro- 
tected.   ■■■r"-\<A".  :■',''  '':'.'"  '■• ''  '■•'.-■••'  •'.V-"';  ■    '';       '-    .■  .  ' 

There  are  several  essential  properties  vvhicti  should  be  pos- 
sessed by  the  different  kinds  of  paint  used  on  steel.  The  u.sual 
procedure  is  first,  sandblast,  next  prime,  and  follow  usually 
with  a  second  but  different  primer;  then  Idler  and  surfacer, 
color  and  varnishes.  The  essentials  of  a  good  first  primer  or 
first  coat  of  paint  on  steel  are  that  it  adhere  well  to  the  steel, 
present  a  good  surface  for  the  second  coat,  and  that  it  have 
a  pigment  that  is  a  good  inhibitor  of  corrosion.  It  is  not 
essential  that  the  vehicle  be  altogether  gas  and  moisture  proof, 
although  it  is  better  so.  The  second  coat  should  adhere  well 
to  the  first  one.  It  should  be  primarily  a  paint  that  is  a  good 
excluder  of  gases  and  moisture.  It  does  not  have  to  have 
a  strongly  inhibiting  pigment,  but  it  is  better  with  such  a  pig- 
ment. It  is  usual  after  the  application  of  the  fillers  and  sur- 
facers  to  rub  down  to  a  smooth  finish  with  water  and  pumice. 
This  treatment  requires  undercoats,  which  will  resist  the  water, 
and  next  to  the  steel  a  pigment  that  will  prevent  corrosion, 
even  if  some  moisture  gets  through  the  outer  coats.  It  has 
been  possible  to  get  better  results  from  two  coats  instead  of 
a  single  primer  combining  all  qualifications.  It  is  more  prac- 
tical .ilso  to  get  the  resistance  to  moisture  by  making  both 
coats  moisture  proof  than  by  depending  on  the  second  coat  alone. 

The  fillers  or  surfacers  are  designed  to  give  a  film  such  that 
it  can  be  rubbed  down  to  a  smooth  surface  without  tare  and 
still  be  flexible.  Most  of  them  are  fairly  brittle  and  all  of 
them  are  hard.  The  brittleness  is  increased  with  the  baking. 
It  is,  however,  possible  to  make  a  surfacer  which  will  be  hard 
enough  to  rub  well  and  still  be  very  elastic.  Such  an  elastic 
surfacer  will  give  to  the  paint  coats  as  a  whole  much  better 
wear  and  freedom  from  checking  than  a  more  brittle  and  non- 
elastic  surfacer.  The  coats  of  color,  etc.,  following  the  fillers 
are  never  or  seldom  baked.  It  is  very  difficult  to  hold  the 
shades  and  finish  constant  when  we  bake  the  finishing  color 
coats  and  varnishes. 


DENSITY    OF    LOCOMOTIVE    SMOKE    IN 

CHICAGO.  :      -    ^ 


The  average  locomotive  in  the  city  of  Chicago  at  the  present 
time  is  making  smoke  the  density  of  which  is  14.92  per  cent., 
according  to  records  compiled  by  the  engineers  of  the  Chicago 
Association  of  Commerce  Committee  on  Smoke  Abatement  and 
Electrification.  This  shows  a  decided  improvement  over  the 
conditions  recorded  by  the  city  smoke  commission  three  years 
ago,  when  the  average  density  was  reported  as  23.3  per  cent. 
The  percentage  gives  the  ratio  of  actual  performance  to  worst 
possible  performance;  that  is,  if  a  locomotive  emitted  dense 
black  smoke  all  the  time  this  record  would  be  reported  at 
100  per  cent.  If  it  gave  out  no  smoke  at  all  the  percentage 
would  be  zero.  The  figures  give  the  results  of  innumerable  ob- 
servations covering  the  entire  city,  designated  as  Zone  A,  and 
also  a  zone  beyond  the  city  limits,  designated  as  Zone  B. 

The  committee's  records  covering  all  observations  of  locomo- 
tives are  as  follows : 

In  terminal  yards  and  round  houses.       '-  '     •■;■'■.-•:•';. 

Zone  A   (S3  locations) 11.77  per  cent. 

Zone  11  (14  locations) 18.97  per  cent. 

V    .,  Zones  A  and  B  combined 12.56  per  cent. 

In   general   service. 

Zone   A    (comprising   141    divisions) 19.31  per  cent. 

Zone   B    (comprising     91    divisions) 26.02  per  cent. 

Zones  A  and  R  combined 21.12  per  cent.       '  J    ■.: 

In  yard  service.  V.. 

Zone  A  (71  yards) 16.7  per  cent. 

Zone   B   (27  yards) 23.4  per  cent.        •   / 

Zones  A  and  B  combined 18.2  per  cent.        ■ '• 

The  total  average  in  Zone  A  is  14.92  per  cent.  The  average 
for  Zone  B  is   19.12  per  cent. 

The  grand  total  for  Zones  A  and  B  is  16.42  per  cent,  which 
is  the  average  density  of  locomotive  smoke  in  the  entire  field 
covered  by  the  investigations. 

While  figures  are  not  available  for  an  exact  comparison,  the 
recent  reports  of  city  smoke  inspectors  give  even  lower  averages 
of  smoke  production,  but  the  higher  figures  of  the  committee's 
engineers  are  held  to  be  the  result  of  a  more  exhaustive  investi- 
gation, substantiated  by  voluminous  records  giving  one  minute 
interval  observations  for  every  half  mile  of  track  in  the  territory 
under  surveillance. 

The  method  of  the  committee  has  been  to  station  its  observers 
at  an  average  distance  of  one-half  mile  apart  along  the  line 
under  observation  at  a  particular  time.  Every  effort  is  made 
to  keep  the  knowledge  of  the  presence  of  the  observers  from 
the  enginemen,  lest  such  knowledge  have  the  effect  of  causing 
temporarily  improved  performance.  The  observers  make  records 
every  minute  of  each  locomotive  in  sight,  and  in  this  way  a 
train  going  the  entire  length  of  the  line  is  in  turn  observed  by 
each  observer  stationed  along  the  line. 

The  average  density  of  smoke  from  stationary  stacks  in  the 
city  limits  was  reported  as  10.27  per  cent. ;  outside  the  city 
limits  25.97  per  cent.;  total  average  13.08  per  cent. 

Steam  vessels  in  Zone  A  are  reported  at  14.64  per  cent. ;  in 
Zone  B,  26.82  per  cent. ;  the  total  average  being  15.47  per  cent. 


High  Flying. — Georges  Legagneux.  flying  in  a  Marane  mono- 
plane September  17,  rose  to  a  height  of  18,372  ft. 


Power  Reqimred  to  Drive  Engine  L.xtiies. — The  following 
formula  for  the  power  required  by  engine  lathes  was  reported 
by  a  committee  of  the  Association  of  Railway  Electrical  Engi- 
neers at  its  recent  annual  meeting:  Horse  power  =  feed  in 
inches  X  depth  of  cut  in  inches  X  inches  cut  per  minute  X  num- 
ber cutting  tools  X  constant  for  material. 

The  constants  for  the  various  metals  are  as  follows : 

Brass     o.l 

Cast  iron   (soft) 0.3 

Wrought  iron  and  cast  iron    (hard) 0.35 

Mild  steel    0.4 

Medium    steel    ...^. ..,.,. O.S 

Tire  steel    ....'..'. 0.6 
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HEAVY  FROG  AND  SWITCH  PLANER 


A  new  design  of  36-in.  frog  and  switch  planer  has  recently 
been  placed  on  the  market  by  the  Cincinnati  Planer  Company, 
Cincinnati,  Ohio.  The  chief  difference  between  this  planer  and 
tlie  previous  designs  is  that  it  is  driven  by  a  50  h.  p.  motor 
mounted  on  top  of  the  housings,  and  driving  a  countershaft  with 
fnur  34-in.  aluminum  alloy  pulleys.  A  massive  frame  supports 
tlie  upper  and  lower  shaft  bearings  holding  them  rigidly,  so  that 
there  will  be  no  spring  while  the  heaviest  cut  is  being  taken. 
1-our  inch  belts  are  used.  The  V-ways  have  a  force  feed  lubrica- 
tion which  keeps  a  film  of  oil  between  the  bed  and  the  table  at 

all  times.         ;:,-,:'..'■  -.■'.■  •■■■.i  ;.,•:,/:•;.':  ...  -s'- -^         ■"• 'v>V  .J.  :;■.;^■■"^V■■•  •■''■-■ 
In  other  respects,  the  machine  is   similar  to  this  company's 


device  and  the  levers  are  so  arranged  that  the  machine  may  be 
operated  from  either  side.  The  driving  shafts  are  large  in 
diameter,  and  are  made  from  special  crucible  steel.  The  driving 
pulle3s  are  so  constructed  as  to  require  oiling  only  once  in 
sixty  days.  The  bull  wheel  and  rack  are  unusually  large,  having 
a  12-in.  face  andlj^-in.  pitch.  ..  •  .  ■  ..  ;.-;-.:..  .      -. 


i    TWENTY-FOUR    INCH    SHAPER 


In  response  to  the  demand  of  steel  mills,  railroad  shops  and: 
drop  forging  shops  for  a  shaper  which  will  develop  the  full  ca- 
pacity of  high  speed  steel  tools  on  the  heaviest  class  of  work, 
Gould  &  Eberhardt.  Newark.  New  Jersey,  have  designed  a  new 


New   Design   of  Cincinnati   36-Inch    Frog   and   Switch    Planer. 


previous  36-in.  planer  having  a  32-in.  table,  housings  with  a  10-in. 
face,  a  20-in.  cross-rail,  automatic  cross  and  vertical  feed  heads 
and  solid  crucible  steel  rack  and  gearing.  The  table  has  an  inside 
'tearing  on  the  bed,  for  its  entire  length,  for  resisting  the  side 
i'ressure  of  heavy  cuts.  Adjustable  steel  gibs  are  provided  on 
each  side  to  prevent  lifting.  The  housings  are  secured  to  the 
bed  by  large  bolts  and  dowel  pins  and  a  tongue  groove  Ij^  in. 
deep  by  5  in.  wide.  The  cross-rail  is  secured  to  the  housings 
l^y  an  extra  set  of  clamps  on  the  inside,  in  addition  to  the  usual 
'>utside  set  of  clamps.  If  desired,  the  cross-rail  may  also  be 
fastened  to  the  housings  at  various  heights  by  large  dowel  pins. 
The  belt  shifting  mechanism  is  provided  with  a  safety  locking 


24  in.  shaper  which  is  designated  as  the  Invincible  type.  A  new 
patent  construction  permitting  the  position  of  the  main  bull  gear 
to  be  raised  considerably  has  been  included  in  the  design.  This 
in  itself  has  greatjy  increased  the  machine's  mechanical  efficiency, 
but  in  addition,  there  are  a  number  of  other  new  features,  among 
which  may  be  mentioned  the  increasing  of  the  diameter  of  the 
bull  gear  hub  from  3^  in.  to  6  in.;  the  increase  in  the  size  of, 
the  V  bearings  and  gib  which  are  arranged  so  that  there  is  a 
solid  metal  to  metal  contact  on  each  side  of  the  ram  bearing, 
and  a  reduction  in  the  overhang  of  the  crank  pin.  The  crank;: 
pin  thrust  is  taken  by  solid  walls  in  the  bull  gear,  no  strap,'  or 
bolts  being  used.     There  is  a  new  front  table  support  of  much 


5% 


\.\ii:i>:u\x    i-.xcixi-.i-.k. 


\'mi.  sr..  x...  11. 


V"mii;iriil  {•<  tluit  >ii  -iiliiiiurii-  ;uiil.  If  it  i>  iur(.>^;iiy  !■>  iiiikK- 
willi  stilplniric  acid,  tluii  \\a>li  uilli  a  >liiaiii  "i  li^'t  rumiinv; 
uatcr.  N(i  as  tn  i>\  irv-"iiu'  liy  luat.  i'<\w  anil  ililiiii'iii  ilu-  «aiiillar> 
>tringth  (if  tlu-  arid.  I  rial  willi  linu'  watrr  and  \\a»li  ai:ain. 
dry  and  nil. 

rinrt-  i>  iMH'  fratiiri'  of  sliil  i-ar  Imildinu  that  i-  uiiurallv 
IK  ;..;KcIi-d.  I  1r-  oiitsidr  sitrfaii'  nf  tin-  ^iirl  i>  takin  laic  <>(  in  a 
uiiirr  i.r  K'--  n-sitiitfiil  maiimr.  Init  thr  in>idc  ..f  ilu'  -Imt 
i^  ti-ual!y  ,yi\<.n  a  iMat  "f  •-lii^li  paint  and  tlu-  ^(."aK-  i>  Ntldniti 
ri-inii\t(l.  Oil  may  In-  mi  tin-  >uriati'.  ..r  rn-i  alrcad;.  fi'inii-d. 
litis  irratnuiit  is  iTrta.iiily  tn  In-  iniiiKtmiid.  I  lir  in-idc  ni 
tilt-  iiiit-idi'  and  \hv  i.ni>idt.-  "i  the  iii^iiK'  >hiil>  fnfni  a  1"'\ 
uitii  liltK-  \  i-ntilatii 'n.  lint  n^iiallv  linMini^  a  i^rcai  dial  "i 
Tiiiii>litt\'.  Tlir  paint-  n-id  avr  -ildnni  ■^Lnd  n-i-ti-r-  "f  nfi- 
Hire,  and  a-  a  ri -nit  ii  .rr^  i^i.  ,n  -lart-  atid  i-  aidid  li\  tin-  i"i'ii- 
<litiiill-  until  tlhTf  i-  ..fun  dan-vr  lii.it  tlu  in-idr  I'l  till  -llcrl 
will  iiirrii(K-  liirniiyli  lufnrc  thr  )iait\t  ••n  tin-  ..ni-id<  ha-  -i<  n 
diitiit  -ir\iii-.     A-  I'cdi.r  i-  iif  11"  iiitrtc-t  ill  tlii-  iM-c  it  i-  ia-il\ 

])i».-iliK-   t"i   a|>l>l>    a   u 1   inhiljilinL;   and    inni~imr   ii-i-i  iii'.^    paint 

.■>n  \\w>v  tin-nii  -i(K-  uf  the  -lutt-  nf  -Inl  and  -..  pr..l..nL: 
till-  life  •■!  thr  car  \  i  r>  iniiili.  It  i-  al-"  a  niatttr  "f  '.^iiura] 
>afrt\  ti>  pri'pirl\-  paint  thi-  ni.ittrial.  a-  it  i-  inipii--il'K  t.i  mt 
at   till'   snri;ur    i''>r   rrpaintitii^   afti  r   ihr   c.ir   i-   in   -rr\i«T.     ■ 

W'liiTi-  niiddini;  aliiit-  "H  >it(  1  -hrrt-  it  i-  n-iial  t^  itUrr()"i-i- 
slui't  C'~>iii)cr  Iiitwiiii  the  t\\ii  piici-  .if  ~itil.  Thi-  i-  \'<  jirn- 
diu-f  as  iK-ar  a  watir  tis^ht  jnint  a-  pii--ihlr.  Tlu-  f;u-l  laniain 
that  tlu-  joint  i-  iu\rr  «ntir»ly  watiT  tii^hi  ('ii]iprf  i-  iltiMro- 
ni!iali\i'  to  -lit  I  and  the  -tiil  thmfori-  i;ot  -  into  -.  .Intiop  .nid 
rapid    (K-trmtioti    t.iki-    place.      .\lnniinnni.    .'n    tin-    otlur    M.md. 


DKNSIT^     Ob 


L(X:ONI()TI\  l{     SMOkH     IN 
CHICAGO. 


■ki-tro.pi.-iiiv  e   lo   ilu-    ^ii<!    am 


It    •.^•.,«    mto   -oiiuiipii   ;im 


-a\i-    tin-    -ti(l.      It    -oiiu    loai-    o\ir    with    o\idr   ami    tint-    tlu 
nartioti    i<   lar.i^ily    diniiiii-lu'd.  •     Ilu-   -trel    it-ilf   i-   iiitirilv    pr.  •- 

tn-tl-li.  .    .     ■■  .  ;  ■'    ■;■■",  •     ,;       ■ 

I  lure  ari'  >e\eral  e<-intia1  propertie-  whioh  -Iiotild  he  jio*- 
•<e--ed  hy  the  ditTereiil  kinds  of  paint  n-i-d  on  -u<.l.  The  ii-iial 
liroeednri-  i-  lir-t,  -amlhlast.  nest  i>rinie.  and  lollow  n-nall> 
with  a  second  htit  ditVennt  primer;  then  iilhr  and  -nrfaeir. 
Color  ami  \ariii-h(-.  Ilu-  e>-ential-  of  a  -o,,!}  i"ir-t  iirinur  or 
lirst  Coat  of  paint  on  -teel  are  that  it  adlu  re  well  to  the  -teel. 
jire-eiit  a  liood  .-nrface  for  the  -ecoml  coat,  ami  that  it  have 
a  pi.iiineiit  that  i-  a  u"od  inhihitor  of  corro-ion.  It  i<  noi 
es-iiitial  thai  the  \ehiole,he  alto.ijetlu  r  ua-  and  nioi-tnre  pro,.f. 
althoiitjh  it  i-  hitter  s<>.  Tlu-  second  co.-n  should  adhere  well 
to  the  lir-t  one.  It  -honul  ''c  primarily  a  paint  that  i-  a  i;o,,d 
eschider  of  i^a-e-  ami  nioi-inre  It  doe-  not  ha\f  to  ha\e 
a  -iroimly  inliiliitiny  piijnHiit.  hiit  it  is  hetter  with  -uch  a  \<\'j. 
iitetit.  It  i-  n-nal  after  the  application  ••{  the  liller-  and  -ur- 
facer-  to  nth  down  to  a  -niontli  lini-h  with  water  and  pumice 
Thi-  treatment  rei|itires  nnden-oat-.  which  will  n-i-t  the  water, 
and  next  to  the  -teel  a  piLinunt  that  will  priMiil  corro-i,,ii. 
even  if  -oiiii  moi-,tnre  .L^et-  throULih  tlu  outer  coat-.  It  Iia- 
Iteen  ])o--il(le  to  .!.;et  hetter  re-till-  from  iwo  coat-  in-lead  of 
a  -iiiLile  jn-inur  coinhinin;..;  all  iiualiiication-.  It  i<  more  prac- 
tical al-o  to  Lilt  the  re-istance  to  moi-tnre  li\  making:  hoth 
ei.ai>  iiioi-tnre  pro..f  than  hy  depiiidinu  "H  the  -ecoml  Coat  alone 

The  lilliT-  or  -nrfacer-  are  de-i^ined  to  yive  a  lihn  -nch  that 
it  i-an  he  ruhhed  down  to  a  -nto.  ,tli  -nrface  \\ith..nt  tare  and 
-till  lie  lle\ihle.  .Mo-t  of  them  are  t'airly  hrittle  ami  all  of 
them  are  hard.  I  ho  l)rittline--  i-;  increa-i  d  with  the  hakinu. 
It  i-.  however,  po^-ihlo  to  make  a  -nri'aci  r  which  will  In-  hard 
fivut.nh  to  ntl>  well  and  -till  he  \  ery  ila-tic.  .such  an  ela-tic 
-nrfacer  will  .^ive  to  the  paint  i-oat<  a-  a  wholi-  much  lutter 
wirir  and  freedom  from  checkim.^-  than  a  more  hriitle  and  iion- 
ela-tic  "iurt'actr.  I  he  coat<  of  cok.r.  ttc.  folli.wiim  the  idKr- 
are  never  or  seldom  haked.  It  i-  very  ditticnlt  to  hold  the 
shade-  and  Imisli  conslaiU  wlun  we  hake  the  rini-liiii};  color 
Coats  and    varnishes.    : 

llioii  l'ivi\<i. — (ieorues  ].e'.^aL;nen\.  llviiiv;  in  a  .Maraiie  niouo- 
lil.iiu  ."-^ipteinher  17.  n-'sc  t'.>  a  liei,i;ht  of  1S,.^7_'  it. 


The  averaiic  locunioiive  in  the  city  of  Chicago  at  the  presen 
lime  is   niakin.ii  snioke  the   density  of  which   is   14.92  per  cent, 
according  to  records  conipile<l  hy  the  eni;ineers  of  the  Chicai;' 
.\ssociatioii  of  Conimcrce  Coininittee  on   Smoke  Ahateinent  ane 
l-.lectrilication.      This    shows    a    decided    improvetnent    over    thi 
conditions   recorded    hy   the   city    smoke   cmimiission   three   ycar> 
a.i:o.   wlun   tlie   avera.Lie   density   was   reported  as   23.3   per   cent 
The   percentat;e  i;ives  tiie   ratio  of  actual   performance  to   wor?- 
Possible    performance;    that    is.    if    a    locomotive    emitted    dcnsi. 
hkick    smoke    all    the    time    this    record    wiuild    he    reported    at 
100  per  cent.     If   it   tr^'ve   otit   no  snioke  at   all   the  percentage 
would  he  zero.     Tlie  liunres  i;ive  the  results  of  innunienihle  oh- 
-ervations  coverin.ct  the  entire  ciiv.   designated  as   Zone   A.  and 
al-o   a    /one   heyond   the   city   limits,   designated  as   Zone    11.         : 

The  coinniittie"<  nerd-  coverin.i;  all  ohservntiotis  of  locotlio- 
tivis  ;ire  as  t'ollow  s  : 

in  terminal  \;irds  ami   round  houses.  .    ■'    ' 

/•'111-   .\    i5-'  I'lcatinn-) . .......'....  11.77  [KT  cent. 

/oiu-    I:    iH   ioc.itii'li-l . .  .• is. 97   per  cent. 

Zulu-  .\  iii'.il   I!  ei'itiliiiu-d 12.56  jif-r  cent.  •• 

fn    general   .service. 

/'•IK-   .V    (c"in|irisiiit;    141    divisions) 19.31   per  cent. 

/••in     It    I  ("iiii'i  i-iiii;      "1    dtx  i-i.'ii-;  .  . 26.0i   pt-r  cc-iit. 

/line-   .\  and   It  luniliiiu-ii ...21.12  por  cent. 

In    yard   service. 

/'•IK'  .\   (71    van!-) ...'... 16.7  per  cent. 

/••IK-    l:    (  27  yanl-l ,....: 23.4  [KT  ciMit. 

Zones   .\  ami    It  C'>tiiliiiu-il \fi.2  per  cent. 

The  total  average  in  Zone  A  is  14.^'2  per  cent.  The  avera.gv 
for   Zone    15   is    19.13  per   cent. 

1  lie  grand  total  for  Zones  .\  and  B  is  16.42  (ler  cent,  which 
is  the  average  density  of  locomotive  snioke  in  tlu  entire  tield 
Covered  hy  the  investi.gatiotis. 

While  li.gures  arc  not  available  for  an  exact  conijiarison.  the 
recent  reports  of  city  smoke  inspectors  give  even  lower  averages 
of  smoke  production,  hut  the  higher  figures  of  the  committee's 
engineers  arc  held  to  he  the  result  of  a  more  exhaustive  investi- 
i^ation.  substantiated  hy  voluminous  records  givin.g  one  niinutc 
interval  oh-ervations  for  every  half  mile  of  track  in  the  territory 
under  surveillance. 

The  method  of  the  committee  has  been  to  station  its  oliservers 
•It  an  average  distance  of  one-half  itiile  apart  along  the  line 
under  oh..ervation  at  a  iiarticular  time.  Every  effort  is  made 
to  keep  the  knowle<lge  of  the  presence  of  the  observers  from 
the  eneineiuen.  lest  such  knowledge  have  the  effect  of  causing 
temporarily  improved  perform.'inci.-.  The  observers  make  records 
every  minute  of  each  locomotive  in  sight,  and  in  this  way  a 
train  going  the  entire  length  of  the  line  is  in  turn  observed  by 
e.ich   observer  stationed   along  the  line. 

The  average  iK-nsity  of  smoke  from  stationary  stacks  in  the 
city  limits  was  reported  as  10.27  per  cent.;  outside  the  city 
limits  2.^.97  per  cent.;  total  average   13.0S  per  cent. 

Steam  vessels  in  Zmie  A  are  reported  at  14.64  per  cent.:  in 
Zone  r..  26.82  per  cent.;   tlie  total  average  being   15.47  per  cent 

i'liwiu    k'i'ii  iKi  a    111    |)kivi;    I-".\(,im     l.viiii— .     The    following 
lormul;i    tor    the   powir    ri(|iiired    by    eiitiiiie    I.itlus    w;is    reixirte" 
h.v    ;i   Committee  of  the    Assoei;ition   of   K'aihvay    I^Iectrical    I'ngi 
luer-    ;it    its    recint    annual    meetiiVL;  :      Horse    power    ^    feed    i" 
inche-    ■    depth  of  cut  in  inches    -    inches  cut  per  minute  >',  mini 
lier  ciiiiiii!.;  tools  "■    con-t,-mt   I'or  m;ilirial. 

I  he  con^t.-mt-   for  the  v,irion>  nu-t.d-  are  ;is   follows: 


Itl.-l-   

<  .1-1    ii .til     (  -•■ii  1  .  . 

n.  1 

W'li'ii^lit    ii"n    ail' 
Mil'I    -teel    

la-t 

ir 

•11 

1  ll.U'l) 

!)..>- 

(1.4 

■  ■■' 

.Mu'liuni    -ti  el ..  .         .    .  ..    ()..- 


Tne    -li-el 
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HEAVY  FKOG  AND  SWITCH  PLANER 


A  iH-w   (li'siiiti   of  .V)-in.    fr<>ii   and    switoli   plaiu-r   has   rvoi'iitl> 

III  ]>Iaoc(l  on   till'   niarki'l   hy  tijo  Cincinnati    1  Manor  ("otni)any. 

'  iiu-innati,  ( )In'o.     Tlu-  fliict   diUVrciuH-   ln-tw  i-iii   tlii^   phuur   ami 

r    |)i"f\ion>   (k'si,un>    is   that    it   is    driviii    iiy   a   50   li.    p.    niotor 

■  anMi'd  on  top  (if  till"  Iionsinj^s.  and  drivtnii  a  fonntiTsliall   witli 

tir  .i4-in.    alnniimnn   alloy   pulk'js.      A    massive    trimu-   snpporls 

liic  npi>(.r  and  low^r  sliaft  hiarinys  lioldinii  lluni  rigidly.  >o  that 

fiiiTi-    will    tic    no    sjirinu;    wliik'   llu'    lu-aviot   cut    i-    ln-ini^    taken. 

I  mn-  inch  ludts  arc  nscd.     Tlu'  \  -\\a>s  have  a  force  ii^i:<\  hihrica- 

i:>n   whicli  keeps  a  lihn  of  oil  het ween  the  Itcd  and  tile  lahle  at 

.ill  times.  ■  :.     ■  •■;:  ■  ■:■';'.  .;^^•.   .■,.  .■ 

In    ollur    respects,    tlu'niachine    is    similar    to    tliis    C(.m])an\Vs 


de\ice  and  the  levers  are  s,  ■  arrani^ed  that  tlie  machine  may  ho 
fiporalcd  from  either  side.  The  driving  >lia1ts  arc  lariit-  in 
diameter,  and  are  nia<Ie  from  s|Kcial  crucihle  steel.  The  <lrivinK 
pulleys  are  s<>  constructed  as  to  rvijinri'  oilinii  mdv  once  in 
^ixt\  da\  s.  Tlic  hull  wluel  and  rack  are  muisually  lariie.  hasinu 
a  l_'-in.  face  ami  1 '  _ -in.  iiilcli. 


TWENTV-FOIR     INCH    SHAPER 

In  resjtonse  to  the  dini.ind  of  suel  mills,  railroad  shops  and 
drof»  forsiinj;  shoiis  for  a  shaper  which  will  (k-velop  the  full  ca- 
pacity of  hiyh  sjieed  stee!  tools  on  the  heaviest  ckiss  of  work. 
<ioul(l  \    I-llierhardt.    X'ew.irk.    \'e\\    lersev.  h.'ivi'  <U'siiine<l  a  new 


■    :'■■■,•,  New    Design    of    Cincinnati    36-Inch    Frog    and    Switch    Ptaner.  :    .   '.  •  ■•      •. 

■revi.iiis  .>()-in.  planer  iiasiiiL;  a  .iJ-in.  laMe.  liousiniLis  with  a  Kl-in.  24  in.  shaper  winch  is  desi-n.ited  as  the  ImmciMe  tyjie.  .\  new 
■ace.  a  Jll-iii,  cross-rail,  automatic  cross  and  \ertical  feed  heads  p.itetit  construction  pernuttniu  the  ]>osJtion  of  tlu-  main  hull  ).rear 
nil  s, ,li<I  crucihle  sttil  rack  and  t;earin.ii.  'Idle  tahle  has  an  inside  to  he  raised  cousiderahly  has  heen  indnded  in  the  desijin.  This 
larinj.;  on  the  hed.  ii.r  its  entire  leni;th.  for  resistinii  the  side  in  itself  has  lifeatly  increased  the  machine's  mechanical  efticicncy. 
Tissure  of  hea\_\  cuts.  Adjnstahle  siiel  uiihs  are  i>ro\idi<l  ■m  hut  in  addition,  there  , ire  ,i  numlivr  of  other  new  features,  among 
acli  si<]i-  to  ]ire\etu  lifliii!.;.  Tlu-  lionsin;.;s  are  sceured  to  the  which  ni.i\-  he  mentioned  tlu'  iiicreasinu  <if  tile  <hanU'ter  o|  tllC 
'cd  hy  lartie  Ixdts  and  dowel  pins  and  a  toui^ne  •;foo\e  1'..  in.  hull  ^;ear  huh  f r. >m  .^5  .  in.  to  <>  in.;  tlie  increase  in  tlie  .size  of 
ki'p   hy    .^   in.    wiile.       Tlu-   cn^ss-rail    is    sciired    to    tin-   housini:s       the    \     he.irinus   and   liih   which   are   arran|ie<l    so  that    there   is   .1 

-olid    metal   to   tint.al   coiU.ict    on   each   s«l,0<if  the   rairi   he.irinn. 

tn<l  a  reduction  in  the  o\  erhaiii.;  of  the  crank  pin.  The  crank 
liin  thrust   is  t.iken   !>>    solid   w.ills  in  the  hull  gear,  no  straps     t 


■'•y  an  extra  sit  of  clamiis  on  the  inside,  in  addition  to  the  Usual 
'iitside  stt  of  clamp-.  If  desire<I.  the  cross-rail  ma\  also  In 
'astene<l  to  the  housin;^s   at   \arioUs   luii^hts  hy   lariie  dowil  jtiu 


>isiviii-<i    lo    iiK    Mousiii;.4s    ai    \aiio\i-.    iniyins    ny    lari^i    (lowii    imi-.        jmi    imiisi    is    laKcii    i>}     s<iiim    «.iiis    m    im    luui    j^^.v).    ii<i    sinjis    oi 
1  he   hch    shiflin;:    mechanisui    is    provided    with    a   safety    h«cking       holts   lieiny   used.       There   is   a   new    front  tahle   support  of  tnuch 
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heavier  construction  and  the  machine  throughout  has  been  made 
considerably  more  massive  than  the  standard  machine.  ••'!,-  ■ 

In  raising  the  center  of  the  bull  gear,  which  is  now  4]4  in- 
higher  than  in  the  standard  24  in.  machine,  the  fulcrum  of  the 
lever  was  not  changed  and  thus  the  working  arm  of  the  main 
lever  is  lengthened  in  relation  to  the  load  arm,  greatly  increasing 
the  power  of  the  ram.  In  making  this  change  the  whole  bull 
gear  construction  was  re-designed. 

Two  or  three  years  ago  a  test  was  made  on  two  Gould  & 
Ebcrhardt  shapers  at  the  University  of  Michigan,  one  machine 
having  a  V  gib  ram  and  the  other  a  square  gib  ram.  The  .'e- 
port  on  these  tests  stated  that  the  V  form  of  ram  was  superior 
in  all  but  one  of  the  points  investigated.  In  the  horizontal  de- 
flections the  square  machine  had  an  advantage,  but  in  vertical 
deflection,  wear,  general  efficiency  and  convenience,  the  V  shaoe 
showed  a  marked  superiority.  On  the  basis  of  this  report  the 
gib  on  the  new  machine  has  been  given  an  angle  of  55  deg.  in- 
stead of  45  deg.  previously  employed  and  is  able  to  better  with- 
stand the  horizontal  strains  without  losing  any  of  the  advan- 
tages of  the  y  type  bearing  for  vertical  strains.  At  the  same 
time  a  new  construction  of  gib  bearing,  which  allows  a  solid  metal 


VERTICAL    CHUCKING    MACHINE 


,,  Gould  <&,   Eberhardt  Shaper,   Invincible  Type. 

contact  on  both  sides  of  the  ram  bearing,  has  been  adopted.  Ihj 
taper  gib  is  in  two  parts  and  may  be  adjusted  from  the  siui'. 
near  cither  the  front  or  back.  This  adjustment  is  obtained  bv 
means  of  set  screws  between  the  ram  bearing  and  the  solid 
bearing  in  the  frame. 

In  connection  with  the  construction  of  the  bull  gear  the  over- 
hang <jf  the  crank  pin  was  considerably  reduced,  which  further 
increases  the  efficiency  under  heavy  cuts.  The  crank  pin  is  held 
to  the  large  bull  gear  by  solid  \'  ways,  similar  to  the  bearings 
of  the  ram.  The  ratio  of  the  patent  "double  train  gear  drive," 
used  on  these  machines,  has  been  increased  by  giving  the  shaper 
a  greater  initial  speed  and  increasing  the  ratio  of  the  gearing. 
This  gives  more  power  to  the  machine  in  both  single  and  back 
gear.  The  ratio  in  single  gear  is  6.64  to  1,  and  in  back  gear, 
32.06  to  1.  Careful  attention  has  been  given  to  the  oiling  sys- 
tems for  the  various  moving  parts,  and  ample  metal  is  provided 
in  all  of  the  vital  parts  to  give  them  the  required  stiffness.  The 
shaper  weighs  4.800  lbs.,  and  is  shown  in  the  illustration  with  a 
direct  connected  Reliance  variable  speed  motor,  automatic  starter 
and  Dynamic  brake  control.  ;    ; 


LtX-OMOTiVE  Rep.mrs. — The  Pennsylvania  Railroad  is  now  em- 
ploying in  its  locomotive  repair  shops  an  average  of  2.7  men 
fur  each  locomotive  owned. 


.\  machine  suitable  for  handling  all  classes  of  work  requir- 
ing a  chuck,  such  as  bushings,  car  wheels,  gears,  etc.,  as  well 
as  some  work  which  is  generally  done  on  a  vertical  boring  mill. 
has  been  designed  by  H.  Bickford  &  Company,  Lakeport,  N.  H 
Machines  of  this  type  have  an  advantage  over  a  lathe,  particu- 
larly on  heavy  work,  since  the  force  of  gravity  is  an  aid  in  cen 
tering  rather  than  a  hindrance,  and  the  greatly  increased  rigidity 
of  the  tool  spindle  over  the  tool  post  permits  the  use  of  much 
heavier  cuts  at  a  higher  speed.  Because  of  its  simplicitj',  it  is 
possible  to  produce  a  machine  in  this  form,  of  high  class  work- 
manship, which  can  be  sold  at  a  low  price.  .-''':■-•'" 

Most  of  the  features  of  construction  are  clearly  shown  in  the 


Special  Vertical   Machine  for  Chucking  Work. 

illustration;  the  tool  spindle  is  octagonal  in  t.hape,  measuring 
5  in.  across  the  flats,  and  is  counterbalanced  by  a  weight  mside 
the  frame.  The  power  feed  is  operated  by  a  large  friction 
worm  gear  running  in  oil,  which  is  driven  by  a  feed  shaft  con- 
nected with  the  main  driving  shaft  by  a  lj4  in.  belt  on  four-step 
cone  pulleys,  giving  four  feeds.       ■.    ^    ^!-    .•VV--  "\.:-<     ,^:'    '■  . 

The  table  is  supported  by  a  large  spindle  fitted  with  two 
large,  easily  accessible  bearings  An  adjustable,  hardened  ami 
ground  steel  step  submerged  in  oil  carries  the  weight  of  the 
table  and  resists  the  thrust.  The  table  is  driven  by  planed 
beveled  gears  and  the  driving  shaft  has  three  long  bearings. 

The  machine  will  take  work  37  in.  in  diameter  and  accom- 
modates a  height  of  23  in.  under  the  spindle.  The  spindle  has  a 
total  movement  of  29%  in.  and  the  machine  occupies  a  floor 
space  of  7  ft.  6  in.  by  3  ft.  \}4  in.  The  extreme  height  is  8 
ft.  5^  in. 


November,  1912.  i.   r\'j, 
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FLANGELESS    SHOES    AND    WEDGES 
AND    IMPROVED    DRIVING    BOX 

:.;  V.,:  ■■■  ^ ,. , ^  .  >•  -,    CONSTRUCTION  ;.,/;•  r,^;.  /- .; .-- .; : 


.'    .    ..  BY  C.  D.  ASHMORE,  / 

■\".  General  Foreman,  Chicago  and  North  Western,  Clinton,  la. 

There  are  425  driving  boxes  on  the  Chicago  and  North  West- 
ern arranged  for  use  with  the  flangeless  shoe  and  wedge,  and 
also  provided  with  a  crown  brass  and  a  hub  hner  that  can  be 
removed  and  renewed  without  dropping  the  wheels.  This  con- 
struction is  being  specified  on  all  new  locomotives  now  being 
l)uilt  and  is  being  steadily  applied  to  the  older  power  as  it  goes 
tlirough  the  shops.  The  idea  of  using  the  flangeless  shoe  and 
wedge  originated  at  the  Clinton  shops  in  1906,  and  was  put  in 
experimental  use  for  a  sufficient  time  to  thoroughly  prove  its 
advantages  before  being  generally  applied.  Meanwhile  small 
changes  and  improvements  were  made,  as  service  indicated 
desirable;  the  latest  practice  is  shown  in  the  accompanying 
illustrations.        >' '■^•'  ■':.:"!.."■ '''''\  ••.■'.'■'•■;■ -.  v'~  ■■•':''  :-'':''-^''.-^':  ''4'' 

That  the  opportunity  to  line  down  a  wedge  without  taking 
down  the  binder  and  to  remove  driving  box  brasses  and  liners 
without  dropping  the  wheels,  produces  a  decided  saving  in 
time  and  money  is  well  illustrated  bj'  the  following  compara- 
tive costs: 

Lateral  motion  can  be  taken  up  in  one  box  by  the  removal  of 
ilic  facing  liners  and  the  application  of  new  ones  of  increased 
thickness  in  one  and  a  half  hours  at  a  labor  cost  of  65  cents, 
where  the  same  result  would  cost  $6.56  if  the  wheels  had  to  be 
dropped. 
•  j  For  lining  down  a  wedge  on  a  heavy  locomotive  where  the 
Iiinder  has  to  be  removed,  it  was  found  that  the  job  complete 
\\i  uld  take  about  five  hours  under  ordinary  circumstances,  and 
would  cost  $2.85.  With  the  flangeless  shoe  and  wedge  and  a 
driving  box  to  suit,  this  operation  now  takes  about  one  and  a 
half  hours  and  costs  59  cents  for  labor.  The  advantage  of 
the  removable  brass  is  illustrated  by  the  fact  that  two  main 
brasses,  9^2  in.  x  12  in.,  on  a  Pacific  type  locomotive  with 
\\  alschaert  valve  gear  can  be  removed,  rebored,  liner  apphed 
i.r.d  locomotive  again  be  ready  for  service  in  six  hours  and 
at  a  labor  cost  of  $3.95.  On  an  Atlantic  type  locomotive  with 
.'Stephenson    valve    gear,    it    requires    about    four    hours    with    a 


labor  cost  of  $3.10  to  perform  the  same  operation  on  one  main 

brass.  •:■-:..;■.  .^ :. -. -' ^  >  ■  /■■''■'■  .■\;-'--";-/;:^--v--V^''.-'".--^';'- 

One  of  the  iilustfations  shows  in  detail  the  construction  of 
the  removable  lateral  motion  plates  which,  at  the  present  time, 
are  made  of  boiler  plate  faced  with  babbitt  but  may  also  be 
made  of  brass  if  it  seems  desirable.  It  will  be  seen  that  the 
plate  is  in  two  parts,  beveled  top  and  bottom,  and  fits  loosely 
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,  !  Removable  Driving   Box  Side  Motion  Plates.      ;■;•.'.:; 

into  a  dovetailed  recess  on  the  outside  face  of  the  driving  box. 
.\  y^  in.  bolt  with  beveled  washers  which  fit  into  notches  in 
the  sides  of  the  plates,  holds  the  plate  in  place  and  forces  them 
securely  into  the  upper  dovetail  in  the  box.  When  it  is  neces- 
sary to  take  up  lost  motion,  the  removal  of  the  nuts  on  one 
end  of  the  bolt  permits  the  liners  to  be  taken  out  and  replaced 


•  ■■  ..«  ,  "■',-■' 
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Driving  Box  Brass.    | 
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less  than  If 


■Bolflock 
}fliaeh.Bolf 


Wedge  to  Pu/I  Key.  Tool  Sfee/. 
.Removable  Driving  Box  Brass  Used  on  the  Chicago  &.  North  Western. 
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•  ■-    \'(.r.   m.    Xo,    11. 


IicriviiT  C"ii.«triKii"ii  .ind  tin.'  ni.nliiiu'  llin 'iti;li. 'iit  Iia>  I)i-«.n  iiiinlc 
ciMi.si<kr;i1ily  iiK.rr  ina>>i\i'  tlian   ilk-  striiniaril   iiiacliiiir. 

Ill  rai>ijii;  tlu'  cmur  oi  liu-  l.iill  i:<.ar.  uliicli  i^  ii"\\  4' 4  in. 
iijylur  than  in  tin.-  siandani  24  in.  iiirulnni.'.  liu-  iiiUrniii  <'i  tlio 
K\  tT  ua>  U"\  iliaii.ifcd  .'inil  tliu>  liu-  unrkini;  arm  ■■!  llic  main 
liMT  i>  Kii.mlu-ni'"!  in  rdaticn  !•>  tlio  l'i:i,i  arm.  i;i\atl>  iniTia-ini; 
tlrr  i)4is\ir  lit'  tliv  ram.'  In  making  lliis  clianLii.-  tin,'  wIimIo  imll 
1,'iar  ri'jislrui'tiiin  was  rc:-<K>i.L'nii|. 

TwM  i>r  tli.rt.'t"jvar.s  at-n  a  ti'j't  was  maiic  "n  \\\"  (I^uld  iS: 
i\!>irhar(h  sliapi;r>  al  \\w  I'liiv  crsity  <>i'  Midiii.;an.  ..tu'  maolniu 
liaxin;.;"  a  \  v:ili  ram  ami  tlu-  <'tIuT  a  S(|uari'  .^ili  ram.  The  .-i-- 
p. Ti  "n  tl',i>i-  tr>i-  statt'l  that  tin-  \  I'-rm  '•(  ram  wa.-.  .<niHri"r 
in  all  Init  ■•tu-  >irilif  jininU  invi-^tiyaliil.  In  tin-  hi  iri/^ 'ntal  <Ii- 
tUttiMns  till'  sqnari-  macliini'  had  an  aihanta'^i-.  Imi  in  \irtual 
«KlKtti"n.  wt-ar.  yitural  ilVK-i(.iu\v  ami  (•cini-niiiu'c,  tlu-  \  >liai" 
--liMWi'l  a  niarkicl  «n|iirii irity.  ( )n  ilu-  hasi-.  >•{  ihi-  rri'"rt  tin 
nili  I'll  till-  luw  machine  Iki*  hi-iti  i;i\i-n  an  .•niylc  "t  55  «hsi.  ir.- 
-tra«l  "f  45  ilvA-  l'l'iAi"U>ly  t  injiloyfil  .•iinl  i>  al>K  1"  hi  itiT  w  iih- 
^tami  tin-  li'iri/. mtal  Mriiiils  \vith"i".i  h-ini;  an\  •i  the  advaii- 
layi'^  lit"  thr  \'  txpf  hciirin.u  I'T  \rriiial  ^irain-  \i  ihi  •^av.i 
time  a  lu-w   <.•■  •n^lrnrti' ■ti"!'  uili  I'lariiiu:.  wliiiii  all'Av-  a  -•■liij  iiu  lal 


\I:KTICAL    ClIlCkING    MACHINE 

.\  niaihiiu-  Miitahic  l'<>r  tiandlin.n  all  clas>cs  of  uurk  rciini- 
iiiy  a  chiiik.  such  as  hnshin.ns.  car  wheels,  i-ears.  etc..  as  \\i- 
as  some  work  which  is  .generally  done  on  a  \  ertical  liorinv;  mil 
ii.i-  heeii  desit;ned  l'_\  II.  I'.icki'ord  i\;  ( 'omii.Miy,  l.akeport.  X.  l! 
.Machims  of  this  type  have  an  advanta;;e  oxer  a  lathe,  panicu 
larly  oii  heavy  work.  <ince  the  force  of  pravity  is  an  aid  in  cet; 
u  rini;  rather  than  a  hindrance,  and  the  ii;reatly  increase<l  rit;idit 
.'t  the  tool  >pindle  omt  the  tool  pust  iiermits  the  use  of  mud 
heavier  cuts  at  a  liit;her  speed.  lUcause  of  its  simplicitv.  it  i- 
pos.-iMe  to  firodnce  a  machine  in  this  form,  of  hij>Ii  class  work 
nian.-hip.   vvliich   can   he  sold  at   a   low    jirice. 

Mo^t   i.f  the  fe.iture-  of  con>tniction  are  cle.arlv  shown  in   th. 


':  Goutd   &   Eberhnrdt   Shnper.    Invinciljle  Type. 

Contact  on  l.oih  >.ii|e-*  ofthe  r;im  liearinu.  lia-  hccii  .iilojii-d.      I  h 
tap<-r   uil'    i>    in    tvvi    parts    and    iii.iy    he    .idin^ud    fr^m    tlie   ^iilv'. 
mar   (.itlu-r    liii'    i]■^^^^    or   hack.       I'lii.-   ;id.in-iirnni    i»   ol.i.iined    ■>. 
iiuaii-    "f    sv  t    screvx  -    lietWicn    ilu-    r.itn    lirarin'^    :  lul    the    >oliil 
lieartn-.^  in  the  fr.inu. 

In   cotiiuiti"n    with  tlu-  c  .n-tnicii'  ;i   >■!    tlu    hidi   Lic.ir  tlu-  .i\er 
hany   of  thi-  crank   pin   vva-^  con-ifU  rahlv    reduced,   which    fiirih  r 
increa.>«  -  tlu-  elV;i-tency  itii<ier  lu-a\v   cuts.      Ilu-  cr.nik  imi  i.->  held 
ti>   tile   l.iruc   Iiull  :jear  I>y   solid    \'  wax.-,   simi'ar   t..   ilu    he  irin.u- 
I.f  ilu    ram       Tlu    ratio  Kr  tlie  patettt  "doiiMe  train   i^ear  dri'M." 
iiseil  on  the-e  machine-,  lia-  Iieeti  increaseil  hy  tiiviny  the  sjiajier 
a   tireater   initial    speed   and    i^creasin.^   the    ratio   of   the   .troarine 
This  gives  more  power  t"  the  luacltine  in  h^tli  sin^ile  :ind  hack 
iicar.     Tlic  ratio  in   sinijle  tiear  is  Cy.fA  to   ],  and  in  hiick  litar. 
32.06  \n   1.     (arefnl  attention   lias  hceii   lmvi-ii  to  the  oiliu'.^   >y.-. 
tein-  for  tlu   various  nnVvtuir  iiarts.  and  ample  nutal  i-  jirovideil 
in  all  of  tin:  vital  parts  t-'  '-;ive  them  the  re(|iiired  stiiTness.     Tlu- 
-hapi-r  weiuhs  4.NfK)  Ih-..  and  is  shown  in  the  illu-trati"n  with  ■< 
clirect  c-.nnected  Reliance  vartahle  speed  m^'tor.  antom.-itic  -tarter 
and  r\vn:initc  hrak'e  control.- 

l.c  ( DMOTiVK  RkT'.\irH:-aT1ic.  Penitsylvaiiia  Uailroad  i>  now  em- 
j'..ciHL:  in  its  locoiiiottw  re|viir  shojis  an  average  of  2.7  men 
tor  each  lucunjotiveowntd. 


Special    Vertical    Machine  for   Chucking    Work. 

dhi-tratioii:  ilu-  1....I  -piixiK  i-  octa.goiial  in  -hape.  iiua  ■urnu; 
-•^  in.  acr.  ■->  tlu-  llat>.  and  i>  c.oiinterhalanced  Jiy  a  wei.yht  insiili 
the  fr,-iiiu-.  Tile  power  iwA  \-  operated  hv  ;i  lar!.ie  friction 
worm  j^ear  nmniiiii  in  oil,  which  i>  driven  hy  a  feed  shaft  con- 
lucii-d  with  the  main  driviiii;  .-haft  hv  a  1 .' j  in.  helt  on  four-step 
Com-   piillevs.   ;.;ivin,!.;    four   feed.s.  ~  '■■■.•>,'. 

Ilu-    talile    i-    -upported    hy    a    lar.ne    spindli-    fitted    with    tw' 
lari;e.    easilv    acce>sih!e    hcarin.iis       .\n    adjustahle.    hardened    aU' 
ground    steel    step    suhnH'rfied    in    oil    carries    the    weight    of   tlu 
tahle    and    resi-ts    the    thrust.      The    tahle    is    driven    hy    planed 
heveled  gears  and  the  driving  shaft  has  three  long  hearings. 

The    machine    will    take    work    37    in.    in    diameter   and    accom 
tnod;ites  a  liciglit  of  23  in.  uiuK-r  the  -pindle.      I  he  siiindle  iias  a 
i"ial   movement   of  29;  ,y   in.   and   the   machine   occupies   a    floor 
-iiace   of  7   ft.  o  in.   hy   3   ft.    I'j   in.     'Ihe  eNtreme   lui'^ht    is  ■*■' 
ft.  S14  in. 


Vv^.^-...--. 
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FLANGHLFSS    SHOES    AND    WEDGES 

AND    l.\IPRO\ED     DRIVING     BOX 

CONSTRl  CTION 


HY  C.  I).  ASIIMORF. 

(icncral   Koremaii,  (>hica)ii>  und   N'orih   W  cslcrn,  (^liiiinii,   la. 

IIkto  ;irc  4_'5  tlriviui;  Ixixrs  mi  tlic  C'liicaKo  and  Xurth  Wcst- 
;  HI  arraniiOfl   tor  use  with   tlio  llanin'k-ss  slioc  and  wedge,  and 

.iUo  i)riivi<lod  witii  a  cpmn  l>rass  and  a  Inili  liner  tliat  can  lie 
ivtn<ivod  and  riiu'wcd  witlmnt  droiipini;  tlie  wliocls.  Tliis  con- 
struction is  licini^  spccilicd  on  all  now  loocunotivcs  now  being 
I'uill  and  is  hein^  steadily  ap]ilicd  to  the  older  power  as  it  goes 
HirouKli  the  sho])s.  The  idea  of  using  the  tlangeless  shoe  and 
wedge  originated  at  the  » "linton  shojis  in  l'(V).  and  was  put  in 
t  \periinental  use  for  a  sutticient  time  to  thoroughly  jirove  its 
•  ih , images  Iiefiiri-  luing  generally  applied.  Meanwhile  small 
rh.inges  and  impro\emems  weri'  inadi'.  as  sirvice  indicated 
cksiralile:  the  latest  practice  is  shown  in  the  accompanying 
ilhi^trations.  .  -    ■ 

.That  till'  o|i|),,rtunity  to  line  down  a  wedge  without  taking 
diwn  the  hinder  an<l  to  remo\  i'  driving  I)o\  hrasses  and  liners 
witiioiu  dropping  the  wheels,  jirodnces  a  decided  saving  in 
J'Uie  ;md  nioiu-y  is  well  illii>tr;ited  Ii\  the  folhiwing  compara- 
live    co>t-: 

l.aler.i!  motion  van  In-  taken  u\>  in  one  hox  Iiy  the  remo\;il  of 
tile  faiint:  liners  an<l  the  apjilication  of  new  ones  of  increased 
inickiu--  in  one  .nul  a  half  hours  at  a  lalior  cost  of  <)5  cent>. 
■'.lure  the  -.itr.e  n  ~nlt  w..nld  co^i  <tt.' (t  if  the  wheels  had  to  Ik- 
■iroppcd. 

lor  linii'i.;  down  a  wedge  on  ;i  heavy  locomotive  where  the 
I'iiider  h;[->  to  ln'  removed,  it  wa^  foimd  that  the  joh  complete 
\v  idd  l.ike  I'.liout  live  lionr>  under  ordinary  tircumstances.  and 
nonid  Cost  .'i^J.S.^.  With  the  lla.ngeless  shoe  and  wedge  and  a 
driving  lio\  to  ^uit.  thi>  o|nration  now  take>  ahout  one  and  a 
ii.ilf  hour>  ;ind  cost?,  y)  cents  for  lalior.  The  a<lvantage  of 
ilie  removalili'  hra-s  is  illustrated  hv  the  fact  that  two  main 
Ir.'sses.  '*' J  in.  \  IJ  in.  on  a  i'aciric  type  locomotive  with 
V.  aNch.iirt  valve  giar  can  he  remov  I'd,  rehored.  liner  applied 
'•<\  Icomotive  again  he  readv  for  sirvice  in  six  hours  and 
■  .1  l.dior  eo>t  of  $3.**5.  <  )n  ,in  .\tlamic  1vp(  locomotive  with 
~  :iphen>on     valve    gear,    it    require^    alMiiii    f-ur    honr^    with    ,i 


labor  cost  of  $3.10  to  perform  the  >ame  operation  cm  one  main 
-brasSi     -  :  ;  .- 

One  bf  the  ilUislrations  shows  rn  detail  the  citsttuctfon  of 
the  removable  lateral  motion  i)lates  which,  at  the  present  time, 
arc  made  of  Itoiler  plate  faced  with  babbitt  but  may  also  be 
made  oi  brass  if  it  seems  desirable.  It  will  be  swn  that  tiie 
[date  is   in   t\v<.»  parts,  bevebd   top  mid  hot  Com.  awl   lit  s  Lmscly 


I'deep-hr  ^  nu* 


Removable   Driving   Box   Side   Motion   Plates. 

itito  a  d«netailed  recess  on  the  out^iiK'  face  of  the  driving  h'>x. 
.\  I(<  in.  Ivdt  with  beveled  wa-lier>  which  tit  into  notches  in 
the  sides  of  the  pl.ites.  holds  the  plate  in  jdace  and  forces  them 
secnrily  into  the  upptr  dovitail  in  the  box.  When  it  is  neces- 
^.iry  to  take  Up  lo.'^t  motion,  tlie  removal  of  the  nuts  on  one 
end  of  tlu'  boll  fiermits  the  liners  to  W  taken  out  and  re]>l;iced 


"bp^  fopullbrasibyhana 


-1— T ' 

fh'is  edge  s  iralcfh  / 


This  edge  5  per  ^t  *aper 


H  fil 


Driving  Box  Brass.    ,      t*-/->t<~/i"H  -»i  k-'^* 


.       Bo. 'flock. 


-,  ■'      4" 
i         -Jti 


^■Th/s  S'de  ^  per  **,  Taper- 


.'^ac/i.  5*eef 


Drift  Key  no^^/ 
If  a  than  J^ 


Xf^f^ 


Orcpfhro&d_ 


^"BolffoholdKei/. 
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iVedge  *o  PufI  Key.  Too f  S fee/. 


Removable  Driving   Box  Brass  Used  on  the  Chicago  &  North  Western. 
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with  others  of  the  proper  thickness,  all  without  dismantling 
any  other  part  of  the  locomotive.     .  ^^''■^:-  '■■'\-  ■;  '  .J..:^-^-  ..y:':.'-'  .■:"■ 

The  flangeless  shoe  and  wedge  are  also  shown  in  one  of  the 
illustrations,  and  consist  simply  of  blocks  of  machinery  steel 
of  the  same  shape  and  size  as  the  usual  shoe  and  wedge,  but 
without  the  flanges.  Flat  pieces  of  cold  rolled,  case  hardened 
steel  of  the  proper  thickness  and  width  are  riveted  to  the  frame 
jaws  to  take  the  place  of  the  flanges.  The  shoe  and  wedge 
blocks  are  made  slightly  narrower  than  the  total  width  over 
the  flanges.  This  construction  makes  the  labor  cost  of  ma- 
chining comparatively  small  and  also  does  away  with  the  con- 
stant breakage  of  flanges.  The  rivet  holes  in  the  plates  and 
the  frame  are  drilled  to  a  jig  and  extra  plates  can  be  carried 
in  stock  and  be  quickly  applied.  In  connection  with  the  flange- 
less  shoe  and  wedge,  part  of  the  inside  flange  on  the  wedge 
side  of  the  driving  box  is  removed  and  the  wedges  can  be 
taken  out  and  lined  without  dismantling  any  other  part  of 
the  locomotive. 

The  removable  driving  box  brass  in  its  earlier  form  was 
illustrated  in  these  columns.*  and  the  latest  construction  is 
shown  herewith.  It  consists  simply  of  turning  the  outside  of 
the  crown  brass  1/32  in.  smaller  in  diameter  than  the  box  fit, 
slotting  ofif  one  edge  of  the  brass  with  a  taper  of  ^^  in.  per  ft., 
and  installing  a  suitably  shaped  steel  wedge  of  the  proper  thick- 


ELECTRIC    SPEED    INDICATOR 


A  properly  constructed  magneto-generator  will  produce  ,i 
voltage  that  varies  directly  as  the  speed  of  its  armature,  an^ 
when  such  an  instrument  is  connected  to  a  revolving  shali 
through  a  belt  or  gearing  and  the  circuit  is  closed  through  a  di- 
rect current  voltmeter,  the  scale  of  which  indicates  revolution^ 
per  minute  instead  of  volts,  a  thoroughly  reliable  speed  in- 
dicator is  obtained.  The  scale  on  the  voltmeter  can  be  made 
to  read  the  number  of  revolutions  of  the  armature  shaft  and 
the  percentage  reduction  or  increase  given  by  the  belt  or  gear- 
ing can  be  used  as  a  corrective  factor,  or  different  scales  can 
be  applied  to  the  meter,  and  the  speed  may  be  obtained  di 
rect.  Speed  indicators  of  this  type  have  a  wide  field  of  ap- 
plication, particularly  as  the  meter  can  be  placed  in  any  de- 
sired distant  location.  In  addition  to  revolutions  per  minute, 
the  scale  on  the  meter  can  be  made  to  show  feet  per  minute, 
percentage  fast  or  slow,  cycles  per  second,  miles  per  hour,  etc. 

I>y  the  use  of  a  graphic  recording  meter  a  complete  record 
of  the  operation  of  the  train  or  machine  is  possible,  and  in  this 
form   it    is   particularly   applicable   to   locomotives.      A   magneto- 


-»j^ 


Flangeless  Shoe  and  Wedge. 


ness  to  give  a  driving  fit  of  at  least  \%  in.,  which  will  produce 
a  pressure  between  the  brass  and  the  box  equal  to  that  obtained 
if  the  brass  was  forced  in  under  an  hydraulic  pressure  of  30 
tons.  The  wedge  has  a  lip  and  is  secured  to  the  box  by  a 
5^  in,  stud  bolt  having  a  lock  nut.  As  a  further  safeguard  to 
prevent  all  possibility  of  the  brasses  coming  out  in  case  the 
wedge  is  broken  or  works  loose,  a  tapered  key  is  dropped  in 
between  suitably  cast  lugs  on  the  box  above  the  brass  and  pro- 
jects over  the  end  of  it  for  a  distance  of  l/z  in. 

Boxes  arranged  for  use  with  removable  brasses  are  all  care- 
fully slotted  with  jigs,  and  the  wedges,  keys,  etc.,  are  all  stand- 
ard and  interchangeable.  Special  jigs  are  provided  for  boring 
the  brass,  which  is  done  before  it  is  applied  to  the  box.  The 
success  obtained  from  the  use  of  these  jigs  and  standard  parts 
has  been  such  that  it  is  practically  never  necessary  to  refit  the 
driving  box  cellar  because  of  the  legs  of  the  box  being  sprung 
too  much,  or  too  little.  •  ,    .  ,  .       .•  : 


Magneto-Generator  Arranged   as  a  Speed    Indicator. 


generator  designed  for  this  purpose  and  shown  in  the  illustra- 
tion, is  manufactured  by  the  Holtzer-Cabot  P21ectric  Company. 
Chicago,  111.  It  is  especially  arranged  for  use  with  meters 
manufactured  by  the  Westinghouse  Electric  &  Manufacturin!.' 
Company,  Pittsburgh,  Pa.  This  instrument  is  small,  having 
over-all  dimensions  of  only  6  in.  x  10  in.  x  10  in.,  and  is 
strongly   constructed. 


Large  Force  ox  C.\r  Rep.mrs. — The  Pennsylvania  Railroad  is 
now  employing  11,500  men  on  repairs  to  freight  cars.  This  is 
one  man  for  every  thirteen  cars  owned  by  the  company. 

•See  American  Engineer  &  Railroad  Journal,  May,  1911,  page  188. 


Employees'  Life  Ixsir.xnce. — A  workman  who  has  been  in  the 
employ  of  the  Michigan  Stove  Company.  Detroit,  Mich.,  for 
thirtj-  days,  has  his  life  insured  by  the  company  without  cost 
Married  men  are  insured  for  $500  each  and  single  men  for  $250. 
This  is  the  second  corporation  to  take  out  such  policies  and  the 
first  manufacturing  company. 

Telegraphy. — The  number  of  miles  of  telegraph  owned  an<'. 
the  number  of  telegrams  transmitted  by  the  Western  Union  Tele- 
graph Company  in  recent  years  has  been  as  follows : 

Year.  Miles.  Telegrainv 

1907 205,646  74,804,55' 

1908 208,477  62,371,287 

1909 211,513  68,053,439 

1910 214,360  75,135,40.= 

1911 .......,., 219,219  77,780,73: 
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MILLING  GUTTER,  REAMER  AND   DRILL 

J^ .: v.:^ ■::  ■■:  GRINDER      ^  :.: /■  l^- .. •:.^./. .■•■.-: 


A  new  tool  used  for  grinding  milling  cutters,  reamers  and 
drills  has  recently  been  placed  on  the  market  by  the  Wilmarth  & 
Morman  Company,  Grand  Rapids.  Mich.  It  is  driven  by  a  one- 
hiirsepower  motor  and  will  grind  face  and  side  milling  cutters 
u])  to  12  in.  in  diameter;  straight  or  tapered  reamers  up  to  17  in. 
long  with  flutes  not  over  llj^  in.  long;  angle  milling  cutters 
with  any  angle  up  to  8  in. ;  plain  milling  cutters  of  any  type  up 
til  8  in.;  gear  cutters  up  to  5^  in.;  hobs  up  to  5^  in.;  forming 


New   Milling   Cutter,    Reamer  and   Drill   Qrinder. 

cutters  of  any  length  up  to  5j4  in.  in  diameter,  and  flutes  or  taps 
up  to  111/'  jn.  long.  The  machine  will  take  either  straight  or 
tapered  cylindrical  work  up  to  7J4  in.  in  diameter  and  W/z  in. 
long.  The  distance  between  the  centers  is  17  in.  and  holes  can 
be  ground  in  tunnel  work  up  to  4  in.  deep  and  of  a  10^  in. 
swing.  The  drill-grinding  attachment  is  the  regular  New  Yan- 
kee non-calipering  type,  which  only  requires  the  drill  to  be 
placed  in  the  holder  to  have  it  properly  adjusted  for  grinding. 


Long  Dist.\nce  Truck  Rider. — On  the  arrival  of  a  sleeping  car 
from  Bukarest,  Roumania,  at  one  of  the  Paris  stations,  a  youth 
of  20  was  found  on  the  trucks  underneath  who  had  ridden  all 
tlie  way  for  36  hours  in  that  position  without  food  or  drink,  and 
wus  so  coated  with  dust  and  dirt  that  it  required  a  resort  to  the 
station  water  supply  to  make  out  what  sort  of  an  animal  he  was. 

Corrosion  of  Steel  Passenger  C.\rs. — "In  an  experimental 
way  the  use  of  calcium  chloride  applied  in  fixed  receptacles  be- 
tween the  outside  and  inside  sheets  of  steel  passenger  cars  would 
Ik  worth  trying,  since  it  is  a  powerful  moisture  absorbing  agent 
and  will  not  harm  steel  or  metals.  In  all  cases  the  inside  finish 
ought  to  be  applied  as  tight  as  possible  and  all  fissures  closed." — 
A.  Copony  before  the  Canadian  Ralh\.'ay  Club. 

Transportation  of  Cut  Flowkrs  in  France. — The  export  of 
fri^'sh  cut  flowers  from  the  south  ^f  France  has  increased  to  such 
ai  extent  that  the  Paris-Lyons-Mediterranean  Railway  has  been 
rriming  a  special  train  since  October,  1911,  to  further  assist  the 
fl  rists.  All  the  cut-flower  cars  are  assembled  at  Marseilles  and 
a;  c  then  directed  to  their  destinations  by  express.  The  inaugura- 
ti  in  of  the  special  train  service  has  considerably  shortened  the 
tine  of  transport.     '■■^':;^--'^'y^-'y'-''  ::.:':■.:/:;■ '..^^-^-/x'    .•■"/'  'V>'%v  ■' 


SftP  ■  ■  u-C .  General  News  , ,_ , :  '^-:;n I  :':■  ^; 

-The  roundhouse  of  the  Atchison,  Topeka  &  Santa  Fe  at  San 
Angelo,  Tex.,  was  destroyed  by  fire  on  the  morning  of  Oc- 
tober 16;  estimated  loss,  $50,000. 

The   Missouri   Pacific  has  completed  the  transfer  of  its   hos-': 
pital    property   and   funds   to   an   organization   of   its    employees.  ~ 
The  cash  turned  over  to  the  men  by  the  companv  amounted  to. 
$193,768.       ..,...;  ..,;...-;.,:.,.-  ....       ;."...  ..,,..  .,v :... ;•■••; 

The  Mempliis,  Dallas  &  Gulf  has  been  sued  to  the  amount 

of  $1,800  for  violations  of  the  safety  appliance  laws.  A  suit 
has  also  been  filed  against  the  Chicago  &  South  Bend  at  Indian- 
apolis, Ind.,  for  the  same  reason.  .-.        - .  .    .^,  ^v 

The  Chicago  Great  Western  has  posted  notices  in  their  shops 
at  Oelwein,  la.,  as  follows :  "L'nless  you  are  willing  to  be  care- 
ful to  avoid  injury  to  yourself  and  fellow  workmen  don't  ask  for 
employment;  we  don't  want  careless  men  in  our  employ."       .) 

A  copy  of  the  new  manufacturers'  standard  flange  fittings  which . 
became  effective  October  1  may  be  had  by  addressing  W.  H.  ' 
Douglas,  secretary.  Committee  of  Manufacturers  on  Standardiza- , 
tion  of  Fittings  and  Valves,  30  Church  street.  New  York.       '     " 

.\t  an  exhibition  of  drawings  at  the  Toronto  Exhibition,  the 
apprentices    of   the   Grand    Trunk   at    Stratford,    Ont.,    took    six 
prizes  for  mechanical  drawing,  getting  a  total  of  ^2  out  of  $40.; 
The  remaining  $9  went  to  the  apprentices  from  Point  St.  Charles,  ' 
Que.     f>J-; 'u' ■',  .■'';^-;:-' v>*^:v  ',/  ■''  ^',   ■■    i^- '■';'-■'':'■■  --■•T'"."'V  ■■":.";■'<  .•■:;•■" 

The  use  of  the  common  drinking  cup  has  been  prohibited  on  ;.; 
all   interstate  railroad  trains  by   a  quarantine  order  issued   Oc- V 
tober   30,   by   the   Secretary   of   the   Treasury.     The   order   was  : 
made  on  the   recommendation  of  Surgeon-General   Blue  of  the; 
Public  Health  and  Marine  Hospital  service.     ...    .  '--  , 

The  arbitrators  who  are  considering  the  question  of  the  wages " 
of    locomotive   enginemen   on    the   eastern    roads   have   resumed " ; 
their  sittings  after  a  recess  of  a  month.     It  is  not  expected  thatv 
a  decision  will  be  issued  before  the  middle  of  next  week,  the  > 
statistical  examinations,  which  are  a  part  of  the  board's  investi- 
gation, being  still  unfinished.  :'. 

At  the  annual  meeting  of  the  Erie  Employees'  Relief  Associa- 
tion held  September  17  at  Salamanca,  X.  Y.,  a  total  membership-  - 
of  3,400  members  was  reported.  The  treasury  balance  to  Octoljer 
1.  1912,  was  $21,148.76.  This  association  is  purely  a  mutual  benefit 
organization.  It  has  no  compulsory  fees  and  is  composed  entirely 
of  employees  of  the  Erie  system  in  all  departments  of  the  service.  - 

The  articulated  car,  which  was  recently  mentioned  as  being  in  " 
service  on  the  Boston  Elevated  Railway,  consists  of  two  4-wheel 
passenger  cars  connected  by  a  central  compartment  which  rests 
on  the  ends  of  the  two  cars  and  is  used  only  for  entrance  and 
exit  purposes.  The  car  will  traverse  35-ft.  curves  and  is  adapted 
for  the  pay-as-you-enter  feature,  the  conductor  being  stationed 
opposite  the  doors  of  the  central  compartment ;  all  doors  are 
operated   by  a  pneumatic  apparatus.  '' -\,';^'i'^-':-_-^-''\  ■•-:,  ^■■■■"'yi'-/  '.'■'. 

During  the  year  ending  June  30.  1912,  there  were  131  fewer' 
persons  injured  on  the  Atchison.  Topeka  &  Santa  Fe  east  of 
Albuquerque,  18  fewer  employees  killed  and  1,146  fewer  em- 
ployees injured  on  trains  or  in  shops  than  in  the  previous  year. 
There  were  also  32  less  persons  killed  and  86  less  injured  in 
trespassing  in  crossing  accidents,  making  a  total  of  50  less  killed 
and  1,363  less  injured.  During  eleven  months  of  the  fiscal  year 
a  reduction  of  nearly  $250,000  in  claims  was  made  on  the  entire: 
system  as  compared  with  the  previous  year. 

The  thirty-four  million  mark  in  the  disbursement  of  the  relief   ; 
funds  of  the  Pennsylvania  Railroad  System  was  passed  last  mont'i. 
Exactly  $34,119,716.77  has  been  paid  in  benefits  to  employees  and 
their  families  in  the  twenty-six  years  and  eight  months  that  the 
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witli    ntluTs    iif    tile    pri'iiir    iliickiu-ss.    all    uitlmut    diMnaiilliny 
any   Mtlur   i>ari    'if   tlic   loccimcilivc.  ;'  ' 

I  Ik-  llaiiiioU's?-  sliov  ami  wcdf-t-  arc  alsn  >Iii.\\ii  in  inw  ^i  tin- 
illu>lrati"n>.  ami  cnnsi.-l  '  simiiK  of  Mm-ks  ,,|"  inachinrrv  strrl 
1*1  the  satiTi'  "•hain-  and  si/c  a'^  tin.'  n>ual  j-lim.'  anil  wi'diio.  Inn 
without  the-  llanses.  l'"lai  }m\ti'>  i>i  0)ld  ri'lird.  ca^c  liariKiud 
stvi'l  <'t  the  iirojKT  tVvi«-kiu-ss  ancl  width  an'  rixctcd  to  tiic  franu- 
.jau>  tir  take  tiio  place  "f  the  llanye-.  llie  sh<H'  and  \ved;-;e 
Mucks  .are  Ilia  if  e  j^lijihtly  narri.wer  than  the  t'^tal  uiclih  user 
tile  llanyes.  Thi^  cunstructiuti  make?  the  lal"'r  cu>i  ..f  ma- 
vhinini;  cniiiarativ  idy  >nial!  and  al>ii  d>ie>  a\\a\  with  the  ci'ti- 
stant  hreakave  "i  llani^e^.  'I'lu-  rivi't  huU-  in  the  plates  and 
the  frame  are  drilled  t"  a  jiu  and  extra  iilati'«  can  he  earrieil 
ill  stuek  ami  he  (piickly  ai)|>lied.  In  cinnectinii  with  the  tlaii'^e- 
K'SS  shue  and  uedye.  tiart  ni  tlu-  in^i<le  tlant:e  ■  ^n  ilu'  weil'-;e 
side  i>t  the  drisini:  hux  i>  ri-nii'Vid  and  the  wcdyi^  <  an  he 
taken  unt  and  liiieil  with-  tit  cli~niantlin'^  an\  "ilur  part  "i 
thv    1u,-unTuti  VI-, 

The  reiiiuvahli-  drixin'.;  I>"\  hra--  in  it^  earlier  f.  .rui  wa- 
illustrated  in  ihe-e  cdunui-.  and  the  lale-t  .-.  .n^lnicti' ^n  i- 
sliuwii  lurewilh.  It  ciMi>.i~i>  ^innily  of  lurniiiL;  the  "nt^ide  "i 
■the  cruwM  hra--  1  3J  in.  -mailer  in  diameter  than  the  1h.\  fit. 
•^ji'ttini:  i^U  ''Uv  edu;e  "f  the  hra--  with  ,i  i.i]ier  "f  -s  in.  per  ft  . 
'.and  in-tallinu   a    -uilahlv    -li.iped   -leel    \\ci|L;e  ■'!    the   pr^'pcr   thick- 


HI.KCTRIC    SPKtD     INDICATOR 

\     pri'perl\      c<>n-trneied     mai.;neti  i-,L;eneratMr     will     pruduce 
V'diai^i'    that    \arie-    dirictlc    a-    the    speed    "f    it-    armature,    ai 
when     such     an     in-tnuneni    i-    cuniiected    t"    a    reviKim.;    -Ii;. 
thriiiivh  .a   hell   ur  ueariiiu  anil  the  circuit   is  closed  thriiti;.;h   a  d 
rect    current    \ultnuivr.    tlu-    scale   "\    which    indicates    rexuluiiui 
per    minuti-    instead    "f    M'lts.    a    thi 'ri  aiuhlx'     reliahle    s])eed    ji 
dicati'r    i-    uhiaini-d.      'I'he    scale    > 'ii    tlie    scdtmeter    can    he    nia>l 
Id    read    the    mimher    "i    re\Mlnii"n-    cf    the    armattiri'    -haft    an 
the   percentaLie   rediictiun   cv  increase  t:i\en   hy   the  helt   ur  tjeaf 
int;    can    he    u-ed   as    a    c<irrecli\e    factur.    it    diltereiit    scales    ca; 
I'le    ajijilied     t"    the     meter,    and     the     sjneil     ma_\     he    iilitauted     di 
rect.      Spei-il    indiiMt'irs    nf    this    I.\]k'    ha\i'    a    wide    iield    i<\    a]i 
liliealii 'n.    partienlarl\     a-    the    meter    I'.in    he    placid    in    an_\     dc 
-ired    di-lant    h^cati^'n.       In    addition    t''    rexidntiun-    per    niinnii 
tlu'    scale    'in    the    meter    can    he    madi     In    -Imw     feet    pi-r    iiiimih 
percenta.ue    f.i-t    1  ir    sli'\\.    e\  ele-    per    -eci  ind,    mile-    |ier    hi  air.    eti, 

My  llu-  Use  iif  a  Liraphie  reii  .rdniL;  mi'ti-r  a  cnmiiUu'  ree-nri' 
111'  the  iiiieratiiiii  nf  the  tr.iiii  i 'r  macliiiu'  i-  pnssihU-.  and  in  ihi- 
liirm    it    is    jiarticnlarly    .ipiilicahle    in    h  h-i  inintis  e-,      A    mamuii. 


_rHi.n^' 


rnjTi^-^ 


•■>     '  .  ■,  Plnngeless  Shoe   and   Wedge. 

He--  In  ::i\e  a  dri\in'4  iil  "i  at  Ka-t  l.\s  in.,  which  will  iirndiue 
a  iire--iiri'  luiweiii  the  hra--  ami  llu  |i..\  e'liial  i^  ih.it  nlitaiiieil 
if  llu  hri--  wa-  fi  irnd  in  imdif  an  hydraulic  pri --nia-  nf  .^11 
lulls  The  ned'^e  has  a  lip  and  i-  -enired  tn  ihe  Imx  h\  a 
■r.,  in,  -tiid  '■I'll  ha\in'4  a  Im-k  niii.  \-  a  iurilur  -.iieun.ird  I'l 
prevfiit  all  p<is-ihiht\  I'l  llu-  lira--i-  ei.miiis^  iiiil  in  c.i-e  the 
wed.ue  is  hrnken  ■  T  wnrk-  lim-e.  a  tapi-reil  ke>  i-  ihi'iiind  in 
hi-tuei'ii  siiitahly  ea-I  luv-  mi  the  Imx  almse  the  hr.i--  and.  jirn- 
;ects  uver   ihe  eml  nf   it    fur  a   di-taiice  ui'    '_.   in. 

l>u.\es  arranged  fur  u-e  with  reiiiuv.ahle  hras-es  ari'  all  care- 
fully s!f)tted  with  jiiis.  and  the  wvd'^is,  ke\-.  ete  .  arc  all  -taiid- 
ard  and  interehamieahle.  Sjneial  ji;^-  arc  iirnvidcd  fi.r  Imrirm 
the  hras-.  which  i-  dune  hefnre  it  i-  applied  In  the  Imx.  The 
success  •'htaiiied  frmn  ihe  n-e  nf  thi-e  jii;-  .and  -tandard  (lan- 
has  hecii  such  that  it  i-  iiractically  never  necc--ar\  in  rciit  the 
.(Irixini.;  hux  cellar  hecan-e  "i  the  Ic.^-  ..f  the  Imx  heiiiL;  -prim'..; 
tot)  imich.  ur  tun  little. 

J.\k(a.  I'l'NCK  u.\  ( "vk  l\Ki'\iu-.  llu  rcim->  K  aiii.i  Uailrn.id  is 
iiuw  enii)!u\infi  11.5()()  iiuii  nn  rejiair-  in  irer^lit  car-.  I'lii-  i- 
une  man  fur  eyerv  tliirteeti  cars  uuned  hy  the  cniniian>. 


'Sic  Amcricair  Jinsiucar  &■  KaUrihii!  J'  nrtuit,   >Iay,   Ivli.  iiagt   1S8. 


Magneto-Generntcr   Arranged   as  a   Speed    Indicator. 

ijeiurainr  de-i'..;ned  tnr  thi-  iiiir]ti.se  and  -hnwn  in  ihe  ilhi-ira 
linn,    i-    maniil'actnrcil    \,\     ihe     I  lnlt/er-(  almt     I'.leciric    (  nmpai)} 

<  hic.iL;n.     III.        1 1     i-     e-pecially     .arraniLied     fur     ii-i      wilh     meter- 
in.iniiia>  liiretl    hv     ih,-    W  e-tin.yhuiise    Klectrii-    v'v     Mamif.aciurin!, 

<  ninpany.  I 'iti-hurLili.  I'.i.  Thi-  iii-irmiuni  i-  -mall.  ha\iii- 
n\er-,ill  dimeiisinn-  x'i  milv  d  m  \  10  in  \  10  in.,  and  ' 
-irniiiih     luii-tnuied. 


1.  M  n  ii\  Ki-.-'  I. II  I.  l.\-i  i<\N(i:.,  \  wi.rkm.in  w  Im  h.i-  heeii  i.' ih 
emp|n\  nf  the  .\iiclni.;an  Sinve  ('niii]ian\.  hetrnil.  .Mich.,  fu- 
thirt>  ila\ -.  ha-  hi-  hie  in-iiied  li_\  the  cnmpan\  withuiit  cus; 
.Married  nun  arc  iii-iired  I'nr  S.^Od  each  and  -in,L;le  men  fur  $3 
Ihi-  i-  till'  secniid  cnrpiiralinii  In  take  nut  -tuh  policies  and  ih 
iir-i   in.amilaciuriiiL;  cnnipan_\.  -.•     .  . 

Ti.i.|ia< Ai'in  .  The  mimlier  nf  mile-  nf  lelei.;raph  nwiied  an- 
the  miniher  'A  lele.urani-  iraii-miiied  h\  the  We-lern  Iniun  Tele 
.yraph   t'i>inp.in>    in    n-ceni   .\ear-   ha-   heeii   ,i-    fnllnus: 

^'•■■■|'■■  .\lilr-.  riK-wi.-nir- 

I''ii7. • .'ii5,(,4(,  74.S(M.5.' 

i^'i'- _'llS.4/7  (._'..17I..'S. 

1 WJ _ill.,Sl.^  (i,S.05o,4.'' 

r^iu. '14, .Kill  r':.i.'5.40 

1"11 2\'>,2\'>    :  .77.7SOJ2 
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MILLING  Cn  THK,  RHAMHR   AND    DKILL 

GRINDHK 

A  tU'W  tiinl  imvd  for  tjriiKlin.i;  tnillint;  oiiUtrs,  n.-murs  atid 
nills  lia-i  recently  Ihimi  ])1;hx<1  md  tlie  market  liy  tlie  W  ilniartli  & 
Miirmaii  ('Mm|i;m\.  tirainl  Ivapiils,  Midi.  It  i>  drixeii  li_\-  a  "Uf- 
li  .rM|i"V\rr  nii't.ir  ami  will  LjriiKl  face  ami  -i<le  milling  euiters 
ii;i  1(1  ]_'  in.  in  ilianuli-r:  --traii^lu  nv  tainre<l  rianiers  ni>  t<i  17  in. 
l-n;^  with  llntr^  n'lt  <>\vv  11 'j  in.  li'iiii;  an^ile  nn'llin;^  enttirs 
V,  itii  any  an'..:lc  nji  t'l  S  in.:  plain  milling  einters  ni  an>  txjie  up 
I'  S  in.:  mar  innii.r<  nji  i.i  ?'  _.  in.;  ii>'lis  u|>  t<>  5',,.  in.:    I'lMinin.L; 


New    Willing    Cutter,    Reamer  and    Prill    Grinder. 

Urr-  <if  any  lrni:tli  np  i><  5'j  in.  in  dianieter.  and  flutes  <<v  iA\t- 
■;■■  {••  1 1 '  J  in.  lun,-:.  The  niaeltine  will  take  either  strai.ylu  or 
■  i'lred  eylindrie.'d  uurk  np  tn  7  j.  in.  in  diamet<.r  and  1 1 ',  j  in. 
I'inti'.  I'he  ilist;mi-e  ln'iween  the  e(.'ntiT>  i>  17  in.  and  imles  ean 
'-1  ijronml  in  tnmul  wurk  up  to  4  in.  ilee])  and  '<\  a  IC  _•  in. 
-  .inii.  Thf  drill-mindin!^  attaehnu-nt  is  the  rt'-;nlar  \\\v  N  an- 
1-  ii'in-oaliperiny  t\pe.  uhieh  onl.\  rei|niri>  the  drill  !■>  he 
ifei]  in  tiu-  hi'lder  {<>  h;i\e  it  jir^perly  adjusted  for  i^rindmy. 


F.iixc  l>isT\\(K  TkieK  K'lUKK. —  <  >n  the  arrixal  of  a  sleeping;  car 
•'in  l'.ukarr>t.  Ri'Utnania.  at  uni'  ni  tin.-  l'ari>  stations,  a  yonth 
20  was  found  nn  the  trucks  undiTiualh  who  liad  ridilen  all 
e  wa\  \<>r  M)  lidurs  in  that  im^itiiMi  withnul  fond  or  drink,  and 
IS  XI  eoatcd  with  dnst  and  ilirl  that  it  re<piireil  a  resi  >ri  in  tlu' 
ttinn  water  --upplv   t^  make  nut  u  h:it  -,  ,rt  of  an  animal  he  was 


(VikkosuiN  oi  Sti:ki.  i'.\>>i..\';KK  (.  .\ks.  "In  an  ixperinuntal 
w  ly  the  nsi-  i<\  caKimn  eldoride  applied  in  li.\e<l  receptacles  he- 
!■  cen  the  MiUsidc  ami  insi<lr  sheets  of  >iiil  |iassenscr  oars  wouM 
I'  Worth  tryin,!.;.  since  it  is  a  powcrt'u!  moisture  alij^ofhiuK  affent 
•i:  d  will  not   harm   sti'il  or  metals.      In  all  cases  the  inside  linish 

-;ht   to  lie  applifd  a-  ti.uht  as  possihle  and  all   lissuris  closed." 
(df'iiiiy  hrfi'ri'  Ihc  Cdiuiilidii   k'liiluiiy  (iiih,  :•',. 

Tk  w-i'oki  \  TinN  OI    C'l  r   I'l.ow  I  k-    i\    I'k\N(i:.'   Tlu-  exjiorl  of 

I'    "-h  cut   llowers  from  the  south  ot    1- ranee  has  increased  to  such 

•'*     extiut  that   tlu'   I'aris-l.yoiis- .Mediterranean    Railway   has  heen 

ninii  a   ^picial   irain   >.iiu-e  <)ctiiliir.   I'Ml.  to   tnrtlur  a^^ist    tlu- 

"ists.      \lt  the  cut-l1<iv\t'r  cars  are  asseuiMed  at   .Marseilles  and 

then  ilirected  to  their  de.stinuliotts  hy  e.xpress.     The  inaui;ura- 

:i   of   the   special    train   service   has   coiisideruhly  sliortened   the 

f;  ne  of  Iran-port.       .  J  '   -^  '  '     -. 


;r:r ; v;:,!   General  News  ;  ■;'::; 

The  roundhouse  trf  the  .\tchJson,  Topcka  &  Santa  l-'f  at  Sa« 
.\ni;elo.  Tex.,  was  destrfiyed  hy  lire  oti  the  morninii  <>{  Oc- 
tolier  \<):  estimated  loss,  $5ti.(XXX 

Tlu  Mi.s.souri  J'acit'ic  has  conijileted  the  trair-^fer  of  its  h<»s- 
piial  ]iro|)erty  ami  funds  to  an  or.yani/.atiou  of  it>  e»ui>loyeos. 
The  ca-h  turiuil   over  to  the  null  hy  the  coimmtiy  amotuited  to 

The    .Memphis,   Dallas  &   (lull    has   heen   sue<l   to   ttu",  aiuoiint 

of  $l,i<<K)    for   \io]ati<.»ns  of   the    safety   applianve    laws.  .\    suit 

has  al.so  heen  filed  a.Ctain.st  the  C'hioaso  &  S<»mh  l'.eii<l  at  Indiaii- 

■aiiolis,   Ind.,  for. the  same  rea>i>n.                   -    .   ■'■ -^     .   v  " 

The  Chioaiio  < jreal  Western  ha-  ])o-ted  notices  in  their  shops 
at  <  »elwein.  la.,  as  follows:  "L  nles>  \>>u  are  willin.y  to  he  care- 
ful to  avoid  injury  to  y<>urself  and  fellow   worknu'U  (lon't  ask  for 

einploynieiil  :  we  don't   want  earek-s  nun  in  our  enii>h>y." 

A  Copy  of  the  new  niamifacturer-."  >t;uularil  llailiie  liltini;-  -.hich 
hecame  i-fUctive  ()cto.l>er  1  nia\  hi-  had  hy  a<l<lressin!.i  W  •  H. 
I  >oimki>.  secretary.  Coiunnttee  of  .Manufacturers  on  Standardiza-; 
lion  of   l'ittiii.i»s  ami  \'alvcs.  .iO  Church  street.  New  York.      ;, 

At  an  exhihitiiin  of  drawinus  at  the  Toroni'-  l-"xlfiliition.  the 
ajiprentices  of  the  (iratul  Trunk  .it  ."-^trat ford.  ( hit,.,  took  si.x 
tirizes  for  nu-chanical  drawing:,  veuinii  a  total  of  S.^i  out  of  $4<). 
The  reniaininsi  S'>  went  to  the  apprentice-  from  Point  St.  Charles, 

oue/.:..-v'.-:....>j;  .'■;•' r;  :'.    ■'■    ■.,,■■.■.';:■;■..•■■'  ■;■■':,■- -v-\' 

The  use  cif  the  common  drinking;  cup  ha-  hien  projiihiicd  on 
:dl  interst.-itt-  r.'iilroad  trains  h\  ;i  (|uar:intini-  ordi-r  i-sue  I  <.>c- 
tojier  M).  hy  the  Secretary  of  the  Treasury.  The  order  was 
niaile  on  tilt  rcconiuicndation  of  Sur,i;eoii-(»eneral  I'liic  of  the 
I'lililic   Health  and  Marine  llo-)>ital  servwe.        *  --         .  ;; 

The  arliitrat<irs  who  are  Considi-riiiL;  tlu-  <nie-lion  of  tlu-  uajics 
of  1oconioti\e  enjiineinen  on  the  la-lern  roads  have  re.-uiued 
their  sittinii-  after  a  recess  of  :i  month.  It  is  not  exiu-cted  tha' 
a  d(.ci-ion  will  he  issued  hifore  tlu-  middle  of  next  wiek.  the 
st.'itistical  exainin;ui<ins.  which  are  a  p;irt  of  the  hoards  iine-ti- 
.eatiou.  heint;   still   unlini-lied. 

.\t  tlu-  annual  mei-tiiii:  of  the  l-.rie  l-lmplo_\«.es'  Relief  .\ssocia- 
tion  lu-hl  Septenihi-r  17  at  Salamanca.  \.  \'..  a  tnUd  itiemlx-r^hip 
of  .i.-l(MI  nunihers  was  reported.  The  treasury  halaiuv  to  OctolieT 
1,  l'>12.  was  $21.14S,76,  This  association  is  purely  a  mutual  henet'n 
or.iianizalion.  It  has  no  compulsory  fees  and  is  conij)osed  eiuirely 
of  emploxi-es  of  tlu-  h.rie  system  in  all  d<.-j»artments- of  the  service., 

Tlu-  articulated  car.  which  wa-  recently  mentioned  as  hein,ir  ui 
si-rvice  on  the  I'.o-ton  h^U  vated  K'ailwav.  consists  of  two  4-whet-l 
l):issen.uer  ears  comii-cted  liy  a  centnd  cojnjiartnu-nt  which  rest-- 
ou  the  ends  <if  the  two  cars  and  is  use<l  only  for  entrance  ami 
exit  purposes.  The  car  will  lra\er-e  .i.^-ft.  curves  and  is  ada]>te<l 
for  the  iiay-as-you-i-nti-r  feature,  the  conductor  heinji  stationed 
oppo-iti-  the  doors  of  the  central  comp;irtinent  ;  all  il<»Mrs  -ire 
opt-rated    liy   a   piivvniiatic   ai>paratu-.  •    ■ 

Dnrinj;  the  year  endin.;.;  jniu  Ml  I'M  J.  tluTe  wore  1.^1  fewer 
liersous  injuri-d  on  the  .Vtchi-on.  Topeka  &  .*>anta  he  east  <>f 
.\lhu(pu-r()ue.  IS  fewer  employt-i-  kilk-d  and  1.14<»  ft-wer  <'in- 
pkiyees  injnri'd  oil  tr;iins  or  in  -hop-  than  in  the  previous  year. 
I'iu-re  Wire  al-o  ,U  U*ss  pir-oii-  killed  and  Ai  less  injured  in 
tre-pa-sin,y  in  crossinji  accident-,  makinii  a  total  of  .^0  less  killeil 
ami  l..>(u  less  injured.  I  )urinii  ele\i-n  nuMiths  of  the  iKcal  year 
a  reihicliou  of  marly  .S J.^< l.< M )( I  in  claim-  was  made  on  the  entire 
\vslein  as  coiniiared  with  the  previous  year.   ..;■.,,. ^.:   , 

rile  thirty-four  million  mark  in  the  ilishurseinent  of  the  relief 
funds  of  the  IVmisylvania  Ivailroad  .System  w.is  passed  last  nioiita. 
l-".xactly  $.M.l  l''.71<i.77  h.is  been  p:iiil  in  henelits-^  to  employees  and 
their   familie-  in   tin-   iwent>--ix   \ear.-  and   ei.yht    monihs  ih:iv  the- 
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relief  fund  has  been  operative  on  the  Pennsylvania.  In  September 
the  amount  paid  from  the  relief  funds  on  the  lines  of  the  Pennsyl- 
vania, both  cast  and  west  of  Pittsburgh,  totaled  approximately 
$200,000,  of  which  29  per  cent,  went  to  the  families  of  members 
who  died,  while  the  remaining  71  per  cent,  was  paid  to  members 
disabled  by  sickness  or  otherwise  incapacitated  for  work  in  the 
company's  service. 

■The  University  of  Pittsburgh  has  issued  a  pamphlet,  entitled 
Bulletin  No.  1,  giving  an  outline  of  the  investigation  of  the 
smoke  nuisance,  which  is  being  carried  on  by  the  Department 
of  Industrial  Research  of  the  university.  This  investigation, 
fmancially  provided  for  by  a  gift  from  a  Pittsburgh  business 
man,  is  under  the  direction  of  Professor  R.  K.  Duncan,  di- 
rector of  the  Department  of  Industrial  Research.  He  has  se- 
cured the  assistance  of  specialists  from  other  universities  and 
of  physicians,  architects  and  other  persons  specially  qualified, 
in  Pittsburgh.  Six  of  these  specialists  are  giving  their  entire 
time  to  the  work.  It  is  estimated  that  the  United  States,  as 
a  whole,  suffers  a  loss  of  over  $500,000,000  yearly  in  damage 
to  merchandise,  defacement  of  buildings,  injury  to  life,  excessive 
cost  of  labor,  etc.,  because  of  imperfect  combustion  of  coal.  So 
far  as  Pittsburgh  is  concerned.  Professor  Duncan  intends  to  de- 
termine the  amount  of  this  loss  as  accurately  as  possible. 

A  new  publication  has  been  started  by  the  newly  formed 
Chamber  of  Commerce  of  the  United  States  called  the  Nation's 
Business.  It  is  printed  in  the  form  of  a  daily  newspaper,  and 
in  the  first  issue  the  object  of  the  paper  is  described  as  follows: 
"The  Nalion's  Business  is  the  organ  of  the  Chamber  of  Com- 
merce of  the  United  States  of  America  and  is  prepared  for  the 
use  of  editorial  writers,  commercial  organizations  and  constituent 
members.  The  A^ation's  Business  will  gather  for  the  use  of 
newspapers  and  organizations  current  information  regarding  the 
development  of  the  nation.  Every  reader  is,  therefore,  invited 
to  be  a  correspondent  regarding  local  matters  in  the  financial, 
agricultural,  mining,  manufacturing,  transportation,  distribution 
and  educational  fields;  also  in  the  professions,  the  government 
and  altruism.  The  names  of  those  other  than  editors,  organiza- 
tions, or  constituents  who  desire  to  receive  the  Nation's  Business 
regularly  will  be  registered  at  the  rate  of  $1  for  20  issues." 
The  editor  is  E.  Grosvenor  Dawe. 

'The  Erie  Railroad  has  purchased  the  American  Locomotive 
Company's  experimental  Pacific  type  locomotive  No.  50,000, 
which  was  designed  and  constructed  by  the  builders  at  their 
own  expense  for  the  purpose  of  obtaining  information  as  to 
the  possibilities  of  increased  capacity  and  improved  economy 
in  passenger  locomotives  for  difficult  service  through  the  ap- 
plication of  the  latest  knowledge  in  general  proportions,  details 
of  design,  materials  and  fuel  saving  devices.  The  locomotive 
was  fully  described  in  the  January  issue  of  the  American  Engi- 
neer, page  5.  In  service  tests  it  has  shown  13  per  cent, 
greater  average  economy  compared  with  another  Pacific  of 
like  weight  equipped  with  the  same  fuel  saving  devices,  though 
not  developed  to  the  same  degree,  and  over  25  per  cent,  greater 
economy  than  one  of  conventional  design.  Its  success  in  serv- 
ice last  winter  on  the  Erie  in  maintaining  a  most  difficult  sched- 
ule under  the  worst  weather  conditions  experienced  in  years, 
demonstrated  its  exceptional  capacity.  The  influence  which  this 
engine  has  had  on  subsequent  locomotive  design  marks  it  as  a 
distinct  advance  in  locomotive  engineering. 

Statistics  have  been  compiled  by  the  Pennsylvania  Railroad 
showing  the  extent  to  which  its  employees  keep  themselves  from 
being  injured  and  preserve  their  health.  The  number  of  injured 
persons  on  the  rolls  of  the  relief  department  per  annum  per 
thousand  Pennsylvania  employees  has  decreased  from  11  in  1902 
to  8.3  in  1911.  Accidental  deaths  per  thousand  employees  has 
decreased  from  4.9  to  1.9,  or  more  than  60  per  cent.  The  number 
of  cases  of  illness  was  35.4  per  one  thousand  employees  in  1902 
and  29.2  in  1911.     Deaths  from  sickness  were  8.5  per  thousand 


employees  in  1902  and  7.5  in  1911.  These  statements  cannot  he 
compared  with  the  statements  of  persons  injured  which  are  pub- 
lished by  the  government,  as  the  Pennsylvania's  figures  represent 
the  proportion  constantly  disabled  or  sick,  while  the  other  sta- 
tistics consider  only  casualties.  The  following  table  compares 
the  Pennsylvania's  record  with  those  reported  by  the  Interstate 
Commerce  Commission  for  the  whole  country  and  per  Group  2 
(New  York,  New  Jersey,  Pennsylvania,  Delaware  and  Mary- 
land) :  '..-..     K 

EMPLdVKES    IvILLED    PER    1,000    PERSONS    EMPLOYED.  '  '    '' 

.:;   .v;^  V  •■.;■•...:  1908.  1905.  1902. 

Pennsylvania    R.    R .'.". .'.,,"..',.'     1.8  4.4  49 

United  States    2.37  '.    ■  .ItM'  ■ :  2.49 

Clroup   2    2.68  •    ■   ■      a.K   '  3.00 

The  years  of  the  railroad  company  end  on  December  31,  while 
the  government  year  ends  on  June  30,  but  this  probably  does  not 
make  any  serious  difference  in  the  meaning  of  the  comparisons. 


BOILER     INSPECTION      RULES        !       ^ 

At  a  general  session  of  the  Interstate  Commerce  Commission, 
held  at  its  office  in  Washington,  D.  C,  on  September  12,  1912, 
it  was  ordered  that  Rules  29  and  35,  as  approved  in  the  order 
of  the  commission  entered  June  2,  1911,  be  amended  to  read  as 
follows:  ■:<•..  i:->.i:'-, -^y^ :■■■■'■: ::.:■ 

Twenty-nine:  Siphon. — Every  gage  shall  have  a  siphon  of  ample  capacity 
to  prevent  steam  entering  the  gage.  The  pipe  connection  shall  enter  the 
boiler  direct  and  shall  be  maintained  steam  tight  between  boiler  and  gage. 
The  siphon  pipe  and  its  connections  to  the  boiler  must  be  cleaned  each  tinif 
the  gage  is  tested. 

TUirty-Ave:  Setting  of  safety  valve.'!. — Safety  valves  shall  be  set  to  pup 
at  pressures  not  exceeding  6  lbs.  above  the  working  steam  pressure.  When 
setting  safety  valves  two  steam  gages  shall  be  used,  one  of  which  must  lif 
so  located  that  it  will  be  in  full  view  of  the  person  engaged  in  setting 
such  valves;  and  if  the  pressure  indicated  by  the  gages  varies  more  than 
3  lbs.  they  shall  be  removed  from  the  boiler,  tested,  and  corrected  before 
the  safety  valves  are  set.  Gages  shall  in  all  cases  be  tested  immediately 
before  the  safety  valves  are  set  or  any  change  made  in  the  setting.  When 
setting  safety  valves  the  water  level  in  the  boiler  shall  not  be  above  tlif 
highest  gage  cock. 

It  was  further  ordered  that  the  amendments  to  Rules  29  and 
35  be  made  effective  on  and  after  January  1,  1913. 

Professor  E.  C.  Schmidt,  in  charge  of  the  department  of  rail- 
way engineering  of  the  University  of  Illinois,  has  been  commis- 
sioned by  the  Japanese  government  to  design  a  railway  elyna- 
mometer  car  for  the  Imperial  Government  Railways.  The  car 
will  be  built  in  this  country  under  the  supervision  of  Professor 
Schmidt,  and  is  expected  to  be  delivered  next  spring  to  the  rep- 
resentative of  the  Japanese  government.  The  car  is  to  be  48  fl. 
long,  8  ft.  6  in.  wide,  adapted  at  present  for  3  ft.  6  in.  gage,  with 
provision  for  changing  later  to  4  ft.  8j^  in.  gage.  It  is  to  lie 
equipped  with  vacuum  brakes,  and  the  design  of  such  details  as 
drawbar,  buffers,  journal  boxes,  etc.,  is  to  conform  to  Japanese 
railway  standards.  The  car  is  to  be  of  the  hydraulic  dynamc- 
meter  type,  such  as  has  been  developed  at  the  University  «' 
Illinois.  The  recording  apparatus  will  permit  the  measuremcm 
of  tractive  efforts  up  to  80,000  lbs.,  and  will  provide  also  for  tbe 
measurement  of  speed,  time,  distance,  vibration,  buffer  thru?!, 
etc.  The  car  and  the  apparatus  will  be  designed  for  a  maximuin 
speed  of  85  m.  p.  h.  An  axle  generator  and  storage  battery  w'H 
be  provided  to  supply  current  for  operating  the  recording  appa-- 
ratus  and  for  lighting  purposes.  The  work  has  been  undertaki  n 
at  the  instance  of  S.  Matsuno,  chief  of  the  motive  power  secti'  n 
of  the  central  division  of  the  Japanese  Imperial  Governnui  t 
Railways,  who  has  suppHed  the  general  specifications  foi  tl  c 
design.  V  .■  „j     ,• 


MEETINGS    AND     CONVENTIONS        -  ^ 

Cleveland  Engineering  Society. — At  a  special  meeting  of  ti  c 
Cleveland  Engineering  Society  held  October  22,  G.  F.  Ahlbrant 
presented  an  illustrated  paper  entitled  "Ingot  Iron  Versus  Stee' " 
Mr.  Ahlbrant  is  connected  with  the  American  Rolling  Millii'g 
Company,  Middletown,  Ohio. 
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Western  Railway  Club. — At  the  October  meeting  a  paper  was 
presented  by  C.  M.  Larson,  assistant  chief  engineer  of  the  Wis- 
consin Railroad  Commission,  on  "Headlight  Tests."  The  tests 
covered  both  the  distance  at  which  an  object  could  be  distin- 
guished, and  also  the  effect  of  the  light  from  the  headlight  on  clear 
signals.    Oil,  acetylene  gas  and  electric  headlights  were  compared. 

Sew  York  Railroad  Club. — Liquid  Fuel,  Its  Use  and  Abuse, 
was  the  subject  of  the  paper  presented  by  W.  W.  Best  at  the 
October  meeting  of  the  New  York  Railroad  Club.  It  included 
the  analyses  of  several  different  grades  of  fuel  oil  and  discussed 
and  described  different  methods  of  burning  oil,  both  in  station- 
ary furnaces  and  locomotives.  Lantern  slides  showing  various 
types  of  equipment  were  used  as  illustrations  by  the  author. 

National  Council  for  Industrial  Safety. — The  National 
Council  for  Industrial  Safety  was  organized  by  those  attending 
the  Co-Operative  Safety  Congress  held  at  Milwaukee,  Wis.,  re- 
cently under  the  auspices  of  the  Association  of  Iron  and  Steel 
Electrical  Engineers.  Plans  for  an  organized  national  campaign 
for  the  promotion  of  industrial  safety  were  adopted  and  arrange- 
ments made  for  the  next  safety  congress  in  1913  in  connection 
with  the  annual  meeting  of  the  Association  of  Iron  and  Steel 
Electrical  Engineers.  Fred  C.  Schwedtman,  of  the  National 
Association  of  Manufacturers,  was  elected  chairman  of  the 
congress.  •  ■. -,  - —.    ■    .-    •■  •    ,■,-.-     •  - 

Southern  &■  Southwestern  Railway  Club. — The  subject  of  fuel 
oil  for  use  on  railways  was  quite  fully  covered  by  J.  F.  Ryan 
of  the  Texas  Oil  Company  at  the  September  meeting.  The  ac- 
tion of  the  oil  on  the  flues  and  firebox  sheets,  the  proper  method 
of  eliminating  black  smoke  and  handling  oil  burning  apparatus 
on  a  locomotive  as  well  as  instructions  for  engineers  and  firemen, 
etc..  were  given  in  the  paper.  The  proper  method  of  storage 
and  some  data  as  to  oil  consumption  in  boilers  and  furnaces 
under  different  conditions  were  also  included.  The  discussion 
consisted  largely  of  questions  and  answers  between  the  members 
and  Mr.  Ryan.  ■,■■  ■-  ■.■■■  .•;•.;.-..•.  >.':-..■■:■:      ■^■' ■■:-~'/^  "  v-'^  ■.^--V-'-.'-r--. 

Chicago  Car  Foremen's  Association. — The  annual  meeting  of 
the  Car  Foremen's  Association  of  Chicago  was  held  at  the  Kar- 
pen  building  on  the  evening  of  October  14.  After  a  short  busi- 
ness session  for  the  election  of  officers  the  programme  included 
a  vaudeville  entertainment,  dancing  and  a  buffet  luncheon.  The 
officers  elected  were  as  follows:  President,  F.  C.  Schultz,  chief 
joint  inspector,  Chicago  Interchange  Bureau ;  first  vice-president, 
J.  W.  Senger,  master  car  builder.  Lake  Shore  &  Michigan  South- 
ern ;  second  vice-president,  Geo.  F.  LaughHn,  general  superin- 
tendent, Armour  Car  Lines ;  treasurer,  M.  F.  Covert,  assistant 
master  car  builder,  Swift  Refrigerator  Transportation  Company; 
secretary,  Aaron  Kline.  ■■■,■:■:■-  ■  ■  ■,     ;:-.,■  v^.:;.:  •■;      -,.  .:■. 

American  Society  of  Mechanical  Engineers.— The.  annual  meet- 
ing. December  3-6,  1912,  promises  to  be  one  of  considerable 
interest  to  railway  men.  The  committee  on  meetings  has  recently 
appointed  a  number  of  sub-committees,  among  which  is  one  on 
railroads.  This  sub-committee,  with  E.  B.  Katte  as  chairman, 
consists  of  the  following  members :  G.  M.  Basford,  W.  G.  Besler, 
A.  H.  Ehle,  T.  N.  Ely,  W.  F.  M.  Goss,  A.  L.  Humphrey,  W.  F. 


Kiesel,  W.  B.  Potter,  N.  W.  Storer,  H.  H.  Vaughan  and  R.  V. 
Wright.  On  Thursday  morning.  December  5,  simultaneous  ses- 
sions will  be  held  under  the  direction  of  the  sub-committees 
on  railroads,  iron  and  steel,  and  cement  manufacture.  Papers 
on  the  Proper  Selection  of  Steam  Locomotives  and  Train  Light- 
ing will  be  presented  and  discussed  at  the  railroad  session,  and 
it  is  also  expected  that  a  paper  on  the  Electric  Locomotive 
Problem  will  be  presented.  ^         ...     ;  .     V  .,  - 

R.  R.  Y.  M.  C.  A.  Conference.— Tht  fourteenth  annual  con- 
ference of  the  Railroad  Department  of  the  Young  Men's  Chris- 
tian Association  of  North  America  was  held  in  Chicago  October 
3,  4,  5  and  6.  Nearly  2,000  railway  men  and  delegates  from  all 
parts  of  the  United  States  and  Canada  were  present,  including 
100  prominent  railway  officials  and  executives.  H.  U.  Mudge, 
president.  Chicago,  Rock  Island  &  Pacific,  acted  as  chairman  of 
the  committee  on  local  arrangements.  Addresses  were  made  by 
W.  A.  Garrett,  vice-president,  Chicago  Great  Western,  who 
spoke  of  the  importance  of  the  railroad  department  of  the  Y.  M. 
C.  A.  to  the  railways.  Other  speakers  during  the  conference 
were  G.  W.  Stevenes,  president  of  the  Chesapeake  &  Ohio ;  B.  F. 
Bush,  president  of  the  Missouri  Pacific  and  Denver  &  Rio 
Grande;  John  Carstensen.  vice-president  of  the  New  York  Cen- 
tral Lines.  Cyrus  H.  McCormick.  president  of  the  International 
Harvester  Company;  Miss  Helen  Miller  Gould  and  W.  G.  Lee, 
president  Brotherhood  of  Railway  Trainmen. 

Canadian  Railway  Club.— At  the  September  meeting.  .\.  Co- 
pony,  chief  draftsman  of  the  car  department  of  the  Grand 
Trunk,  Montreal,  presented  a  paper  on  Suggestions  and  Dis- 
cussions from  Steel  Passenger  Cars.  This  is  one  of  the  most 
extensive  discussions  on  the  subject  that  has  appeared  and  prac- 
tically all  the  more  important  problems  arc  analyzed.  Mr. 
Copony  presents  strong  arguments  in  favor  of  the  single  deck 
or,  "turtle  back"  car.  claiming  that,  in  this  form,  a  car  can  be 
built  which  will  be  lighter,  easier  heated  and  ventilated,  cheaper 
to  construct  and  more  attractive  to  the  travehng  public  in  every 
way.  He  advocates  the  use  of  spot  welding  in  place  of  riveting 
throughout  the  whole  structure.  Considerable  attention  is  given 
to  the  matter  of  corrosion,  especially  on  the  inside  surface  of 
the  outside  steel  sheets,  and  several  novel  suggestions  are  made 
in  this  connection.  The  possibility  of  using  roller  bearings  is 
considered  and  the  importance  of  the  slip,  due  to  the  dift'crence 
in  the  diameters  of  the  wheels  on  the  same  axle,  is  shown  to  be 
greater  than  is  usually  assumed.  Insulation,  inside  finish,  ;enti- 
lation,  sanitation,  etc.,  are  each  given  attention  in  the  paper. 
A  table  containing  the  general  data,  including  weight,  type  of 
insulation,  heating,  lighting  and  ventilation  systems,  etc.,  of 
twenty- four  all  steel  passenger  cars,  forms  an  appendix.  In  the 
discussion,  there  was  considerable  opposition  to  the  authors 
advocacy  of  the  single  deck  type  of  car. 

National  Machine  Tool  Builders'  Association. — The  eleventh 
annual  convention  of  this  association  was  held  at  the  Hotel 
Astor,  New  York,  October  16-18.  There  was  a  large  attendance 
and  very  active  interest  in  the  proceedings.  The  following 
papers  were  presented  for  discussion;  Export  Trade,  by  W.  A. 
Vialle,    Brown   &   Sharpe   Manufacturing   Company,    Providence, 


RAILROAD  CLUB  MEETINGS 


Club. 


Next 
Meeting, 


Cinadian    i  Nov.  12 

'entral    Nov.    8 

New    England Nov.  12 

New    York ,  Nov.  15 

A  orthern 

I'ittsburgh 

Richmond    Nov.  11 

S'th'n  &  S.  West'n  Nov.  21 


Title  of  Paper. 


Terminals    

Urake  Operation   of  Long  Freight  Trains. 

Klectric    Installation    on   a    Battleship 

Operation   of    Superheater   Locomotives... 


St.   Louis    Nov.    8 

Western    Nov.  19 
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minals      !  H.  M.  L.  Harding. 
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H.  D.   Vought....    )5   Libertv  St.,  New  York, 

'.eo.   H.   Frazier..:10  Oliver   I51dg.,   Hoston,   Mass.  ,  T.'.   ■ 
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I.    B.   Anderson,  .j  Union  Station.  Pittsburgh.  Pa.  "~-    . 
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R.  I.;  The  Use  of  an  Association  Catalog  in  the  Development 
of  Foreign  Markets,  by  Stanley  H.  Bullard,  Bullard  Machine 
Tool  Company,  Bridgeport,  Conn. ;  How  United  States  Patents 
Might  Be  Made  of  Greater  Value  to  the  Patentees,  by  Sam- 
uel W.  Banning,  Banning  &  Banning,  Chicago;  What  Wc 
Should  Do  in  the  Way  of  Influencing  Tariff  Legislation,  by 
Frederick  W.  Grier,  Cincinnati  Milling  Machine  Company,  Cin- 
cinnati, Ohio;  and  How  Could  the  Association  Be  Benefited  by 
the  Formation  of  a  Mechanical  Section,  by  E.  J.  Kearney,  Kear- 
ney &  Trecker  Company,  Milwaukee,  Wis.  The  question  of  the 
formation  of  a  mechanical  section  of  the  association  was  referred 
to  a  special  committee  for  further  investigation.  Again  con- 
sidering the  advisability  of  changing  the  name,  which  was  first 
brought  up  at  the  semi-annual  meeting  at  Atlantic  City,  't  was 
resolved  to  retain  the  present  title.  The  following  officers  were 
elected  for  the  ensuing  year :  E.  P.  Bullard,  president ;  A.  T. 
Barnes,  first  vice-president;  R.  K.  LeBlond,  second  vice-presi- 
dent; A.  E.  Newton,  treasurer,  and  C.  L.  Taylor,  secretary. 

Railway  Business  Association  Dinner. — The  fourth  annual  din- 
ner of  the  Railway  Business  Association  will  be  held  Decem- 
ber 19,  at  the  Waldorf-Astoria  Hotel,  New  York.  The  speakers 
will  be  James  J.  Hill  and  the  Hon.  W.  L.  Mackenzie  King,  for- 
mer Canadian  minister  of  labor.  Mr.  Hill  will  discuss  the  needs 
of  the  country  for  more  and  better  railway  facilities  and  the 
financial  ability  of  the  roads  to  meet  those  needs.  At  this  junc- 
ture, when  the  country  is  having  a  painful  reminder  of  the  in- 
efficiency of  carrying  facilities,  Mr.  Hill's  acceptance,  changing 
his  previous  arrangements  in  order  to  be  in  the  United  States 
for  the  dinner,  is  a  high  compliment  to  this  association  as  a 
movement  and  as  an  organization  which  provides  annually  a 
striking  occasion  for  the  delivery  of  important  pronouncements. 
Mr.  King  is  regarded  as  one  of  the  highest  authorities  in  the 
world  on  the  relations  of  the  public  to  labor  disputes.  He  is 
the  author  of  the  much  discussed  Canadian  Industrial  Disputes 
Investigation  Act,  the  basis  for  a  law  recently  enacted  by  the 
Union  of  South  Africa,  and  now  under  investigation  for  use  in 
England.  Mediation  between  railways  and  their  employees  has 
formed  a  large  part  of  the  operations  under  the  Canadian  act, 
SO  what  Mr.  King  may  say  will  have  special  interest  for  Amer- 
ican business  men.  There  will  be  but  two  speakers  and  the  dinner 
this  year  will  begin  promptly  at  7  o'clock.  Instead  of  laying 
between  800  and  900  covers  as  heretofore,  the  seats  will  be  re- 
stricted to  633,  in  order  to  be  sure  that  every  table  will  be  within 
earshot  of  the  speakers. 

The  following  list  gives  names   of  secretaries,   dates   of  next   or  regular 

meetings,   and    places    of   meeting   of   mechanical   associations. 

Ai*  Bkakb  Association. — F.  M.  Nellis,  53  State  St.,  Boston,  Mass. 
1913   convention    to   be    held   at    St.    Louis,    Mo. 

Amuican  Railway  Master  Mechanics'  Assoc. — J.  W.  Taylor,  Old  Colony 
building,    Chicago. 

AiinicAN  Railway  Tool  Fobemen's  Association. — A.  R.  Davis,  Central  of 
Georgia,   Macon,  Ga. 

AiiBBiCAN  Society  fob  Testing  Matebials. — Prof.  E.  Marburg,  University 
of    Pennsylvania,    Philadelphia,    Pa. 

Amebican  Society  of  Mechanical  Engineers.— Calvin  W.  Rice,  29  W. 
Thirty-ninth  St.,  New  York.  Annual  meeting,  December  3  6,  Engi- 
neering Societies'  Building,  New  York.  Railroad  session,  Thursday 
morning.   December   S. 

Cab  Fobemen's  Association  of  Chicago. — Aaron  Kline,  841  North  Fiftieth 
Court,    Chicago;    2d    Monday    in    month,    Chicago. 

International  Railway  Fuel  Association. — C.  G.  Hall,  McCormick  build- 
ing, Chicago. 

Intebnational  Railway  General  Fobemen's  Association.— William  Hall, 
Chicago  &  North  Western,  Escanaba,  Mich. 

International  Railroad  Master  Blacksmiths'  Association.— A.  L.  Wood- 
worth,   Lima,  Ohio. 

Master  Boiler  Makers'  Association.— Harry  D.  Vought,  95  Liberty  St., 
New  York. 

liASTiR  Car  Builders'  Association.— J.  W.  Taylor,  Old  Colony  building, 
Chicago. 

Master  Car  and  Locomotive  Painters'  Assoc,  of  U.  S.  and  Canada. — A. 
P.   Dane,  B.  &  M.,  Reading,  Mass. 

Iailway  Stobekeepebs'  Association.— J.  P.  Murphy,  Box  C,  Collinwood, 
Ohio. 

TmAVXLiNG  Engineers'  Association.— W.  O.  Thompson,  N.  Y.  C.  ^H,  R., 
East   Buffalo.   N.   Y. 


Personals 


//  is  our  desire  to  make  these  columns  cover  as  completely 
as  possible  all  the  changes  that  take  place  in  the  mechanical 
departments  of  the  railways  of  this  country,  and  we  shall  greatly 
appreciate  any  assistance  that  our  readers  may  give  us  in  help- 
ing to  bring  this  about. 

.:.'■■'■'■:■ --i-^^:  general.  ■•I.-.;.  ■■■.:>., ::  \..^, •:■}.;■  ■ 

G.  H.  Bussing  has  been  appointed  superintendent  of  motive 
power  of  the  Mexico  North  Western,  with  headquarters  at 
Madera,  Chih.,  Mexico. 

R.  L.  Chandler  has  been  appointed  supervisor  of  piecework 
of  the  New  York  Central  &  Hudson  River,  and  will  have  super- 
vision of  the  methods  and  practice  in  connection  with  piecework 
in  the  locomotive  and  car  departments,  reporting  to  the  superin- 
tendents of  motive  power  and  rolling  stock  respectively.  The 
position  of  general  inspector  of  shops  has  been  abolished.     •'.'.•>' 

J.  R.  Gould,  general  superintendent  of  motive  power  of  the 
Chesapeake  &  Ohio,  and  the  Chesapeake  &  Ohio  of  Indiana, 
with  office  at  Richmond,  Va.,  has  changed  his  title  to  super- 
intendent of  motive  power.  The  position  of  superintendent  of 
motive  power  on  each  general  division  is  discontinued,  and 
C.  H.  Terrell,  superintendent  of  motive  power  at  Huntington, 
W.  Va.,  has  been  appointed  assistant  superintendent  of  motive 
power,  with  office  at  Richmond,  and  W.  P.  Hobson,  superintend- 
ent of  motive  power  at  Covington,  Ky.,  has  been  appointed  mas- 
ter mechanic  of  the  Cincinnati  division.  H.  M.  Brown,  master 
mechanic  at  Covington,  Ky.,  has  been  appointed  shop  super- 
intendent at   Huntington,  W.   Va. 

J.  T.  Johnston  has  been  appointed  assistant  general  boiler 
inspector  of  the  Atchison,  Topeka  &  Santa  Fe  Coast  Lines,  with 
headquarters  at  Los  Angeles,  Cal.,  vice  Gus  Mihleisen,  assigned 
to  other  duties. 

W.  L.  Kellogg,  superintendent  of  motive  power  of  the  Pere 
Marquette,  has  removed  his  headquarters  from  Detroit,  Midi., 
to  W'yoming.         ;    ■'■ 

George  P.  Kempf  has  been  appointed  engineer  of  tests  of  the 
Chicago,  Milwaukee  &  St.  Paul,  succeeding  R.  H.  Morrison,  re- 
signed. 

A.  M.  McGiLL,  superintendent  of  the  Sayre,  Pa.,  shops  of  the 
Lehigh  Valley,  has  been  appointed  assistant  superintendent  of 
motive  power,  with  office  at  South  Bethlehem,  Pa.  '  !  .  / ■ 

J.\MES  Riley,  electrical  engineer  and  superintendent  motive 
power  and  equipment  of  the  Choctaw  Railway  &  Lighting  Com- 
pany. Mc.'\lester,  Okla.,  has  been  appointed  electrical  engineer 
of  the  Missouri,  Kansas  &  Texas,  with  headquarters  at  Parsons, 
Kan. 

W.  L.  Robinson,  road  foreman  of  engines  of  the  Baltimore 
division  of  the  Baltimore  &  Ohio,  at  Baltimore,  Md.,  has  been 
promoted   to   supervisor   of   fuel    consumption. 


MASTER    MECHANICS   AND    ROAD    FOREMEN    OF 

ENGINES 

E.  Becker,  master  mechanic  of  the  Northern  Wisconsin  arJ 
Lake  Shore  divisions  of  the  Chicago  &  North  Western,  has  be>  n 
appointed  division  master  mechanic  at  Escanaba,  Mich.,  succeel- 
ing   F.   Slater,   transferred. 

R.AYMOND  E.  Bell  has  been  appointed  master  mechanic  f 
the  Galveston  division  of  the  Gulf,  Colorado  &  Santa  Fe,  wi'h 
headquarters  at  Galveston,  Tex. 

J.  H.  Bender  has  been  appointed  master  mechanic  for  the  re- 
ceivers of  the  Denver,  Laramie  &  Northwestern,  with  heaJ- 
quarters  at  Utah  Junction  (Denver),  Colo.,  to  succeed  E.  Nedio, 
resigned.  :'■''    ^'' 
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W.  A.  Black  has  been  appointed  locomotive  foreman  of  the 
Grand  Trunk,  with  headquarters  at  Coteau  Junction,  Que.,  vice 
L.  J.  McLaughlin,  transferred.       -./       ....i  •;-..•.;  '■"      ■     -v '.: 

A.  Brown  has  been  appointed  locomotive  foreman  of  the 
Canadian  Pacific,  with  headquarters  at  Fort  William,  Ont.,  vice 
A.   McArthur,  transferred. 

R.  W.  Brown,  an  engineer  on  the  Illinois  division  of  the 
Baltimore  &  Ohio  Southwestern,  has  been  appointed  road  fore- 
man of  engines  of  the  Indiana  division  of  the  Cincinnati,  Hamil- 
ton  &   Dayton,   with   headquarters   at  Indianapolis,    Ind. 

Charles  Brown  has  been  appointed  locomotive  foreman  of 
the  Canadian  Pacific,  with  headquarters  at  North  Bend,  B.  C., 
vice  W.  E.  Hayward,  transferred.  ;  ...  ..-    -. 

F.  L.  Carson  has  been  appointed  master  mechatiic  of  the  San 
Antonio  &   Aransas    Pass,   with   headquarters   at   Yoakum,   Tex. 

W.  A.  Chamberlin  has  been  appointed  master  mechanic  of 
the  Pere  Marquette,  with  headquarters  at  Saginaw,  Mich.,  vice 
F.  C.  Pickard,  resigned.      ;,-^  ;..;.%;■:- ;•  ..;;  • -v  .-::...-;:-; 

J.  F.  Hill,  shop  superintendent  of  the  Wheeling  &  Lake  Erie 
at  Brewster,  Ohio,  has  been  appointed  master  mechanic,  with 
headquarters  at  Brewster,  succeeding  J.  E.  O'Hearne,  resigned. 

Harry  M.  Hutson  has  been  appointed  division  master  me- 
chanic of  the  Baltimore  &  Ohio,  with  headquarters  at  Grafton, 
W.  Va..     He  was  born  in  1869  at  Piedmont,  W.  Va.,  and  was 

graduated  from  the  Al- 
legheny County  Acad- 
emy, Cumberland,  Md , 
in  1886.  The  same  year 
he  entered  the  service 
of  the  Baltimore  &  Ohio 
as  machinist  apprentice 
at  Piedmont.  He  left 
the  Baltimore  &  Ohio 
four  years  later  to  take 
up  mechanical  drawing 
at  the  Scranton  School, 
and  one  year  later  re- 
turned to  the  service  of 
the  Baltimore  &  Ohio 
and  then  held  various 
positions  in  the  mechan- 
ical department  until 
his  appointment  as  ma- 
chine shop  foreman  at 
Cumberland.  Later  he 
was  engine  house  fore- 
man at  Keyser.  W.  Va.,  until  February  14,  1912,  when  he  was 
made  general  foreman,  at  Grafton.    ":::':-'';''^r  : , ;  -■^■'  \"  . 

A.  McArthur  has  been  transferred  to  Sutherland,  Sask.,  ?s 
locomotive  foreman  of  the  Canadian  Pacific,  vice  J.  Sindall, 
transferred. 

C.  A.  McCarthy  has  been  appointed  master  mechanic  of  the 
Indian  Territory  division  of  the  Chicago,  Rock  Island  i  Pa- 
cific, with  headquarters  at  Shawnee,  Okla.,  vice  W.  B.  Em- 
bury, transferred. 

M.  J.  McDonald  has  been  appointed  trainmaster  and  road 
foreman  of  equipment  of  the  Chicago,  Rock  Island  &  Pacific, 
with  headquarters  at  Trenton,  Mo.,  and  with  jurisdiction  over 
subdivision  31.  -  ;■     .     .v  :.■  •^  r !::    :■ 

L.  J.  McLaughlin,  locomotive  foreman  of  the  Grand  Trunk 
at  Coteau  Junction,  Que.,  has  been  transferred  to  Brockville. 
Ont.  ''\-'^  ■••'^^.-  ^^-y;'^^:-:V-\.;.'-''^---':.:--;'--^^''"-0  •;■/"'■;■■ 

Z.  B.  Mansfield  has  been  appointed  acting  road  foreman  of 
equipment  of  the  Chicago,  Rock  Island  &  Pacific,  with  juris- 
diction over  the  entire  Indian  Territory  division. 


H.  M.  Hutson. 


F.    C.    Pickard   has    been    appointed    master    mechanic    of    the  ,' 

Buffalo    division    of    the    Delaware,    Lackawanna    &    Western,  ■' 
with   office   at   East   Buffalo,    N.   Y.,   succeeding   F.   G.   Colwcll,      ;.' 
resigned. 

f .%  ■;'-■■.;.:-        ■ ', 

John  R.  Reeves  has  been  appointed  traveling  engineer  of  the     :, 
Guayaquil  &  Quito,  Ecuador,  succeeding  F.  B.  Wilmot,  resigned.     :. 

J.  C.  Rhodes  has  been  appointed  road  foreman  of  equipment 
of   the   Chicago,    Rock   Island   &   Pacific,   at   Eldon,   Iowa,   witli     •> 
jurisdiction  over   subdivisions  30  and  30A.  .     ,    ~  ..     .  •  ^      : 

E.    Schultz,    roundhouse    foreman   of  the   Chicago  &   North 
Western  at   Milwaukee,   Wis.,   has  been  appointed   master   me- 
chanic  of   the    Northern    Wisconsin   and  Lake    Shore   divisions, 
with   headquarters   at   Green   Bay,   Wis.,  succeeding   E.    Becker,       •■ 
transferred. 

E.  C.   Shipley  has  been  appointed  road  foreman  of  engines      • 
of  the  Baltimore  division  of  the  Baltimore  &  Ohio. 

J.   C.    Shreeve   has   been   appointed   master   mechanic   of   the 
Joliet    division    of   the    Elgin,    Joliet   &    Eastern    Railway,    with    •;. 
headquarters    at    JoHet,    111.,    and    jurisdiction    over    the    Joliet    V' 
shops  and  points  north  of  Joliet. 

R.   W.    Sivers   has   been   appointed   acting   road   foreman   of    ■■< 
equipment  of  the  Chicago,  Rock  Island  &  Pacific,  at  Trenton, 
Mo.,   and   has   jurisdiction    over   subdivisions   32,   32A,   32B,   33     •' 
and  33A. 

F.  Slater,  division  master  mechanic  of  the  Chicago  &  North    ■," 
Western    at    Escanaba,    Mich.,    has    been    transferred    to    Kau- 
kauna.  Wis.,   succeeding  W.  Hutchinson,  deceased.        ;':.  V.    --^ 

C.    E.    Stewart   has    been    appointed    locomotive    foreman    of    .  ' 
the  Grand  Trunk   Pacific  at  Biggar,   Sask.,  in  charge  of  loco-     " 
motive   and    car    departments,    vice    G.    Carruthers,    assigned   to    .-. 
other  duties.  ^    "■   \ 

J.    Whiteford   has   been    appointed    master    meclianic    of   the     ■- 
Illinois   Central,   with   headquarters   at   Centralia,  111.       .^     ;,  ;.-, ..^^    •> 

T.  Winkel  has  been  appointed  master  mechanic  of  the  Gulf 
division    of    the    International    &    Great    Northern,    with    head-    ■  ' 
quarters  at  Palestine,  Tex.  .' 


CAR    DEPARTMENT        •     •        "         ■ 
B.  F.  Cloud  has  been  appointed  car  inspector  of  the  Chicago, 
Rock  Island  &  Pacific,  with  headquarters  at  Wilburton,  Okla...:  . 

J.  W.  Crouch  has  been  appointed  foreman  of  the  coach  shops 
of  the  St.  Louis  &  San  Francisco,  at  the  Springfield,  Mo., 
North  shops. 

George  B.  Forsythe  has  been  appointed  assistant  foreman 
of  the  car  department  of  the  Pennsylvania  Lines  West  of  Pitts- 
burgh, with  headquarters  at  Conway,  Pa.,  vice  W.  A.  Guy, 
promoted. 

J.  F.  Gilbert  has  been  appointed  car  foreman  of  the  Atchi- 
son, Topeka  &  Santa  Fe  at  Waynoka,  Okla.,  vice  F.  E.  Arm- 
strong.      ■:,y-y.-^\f,':-.\  ■..,[.'':   ^   ■  :~\'':''-'-\-'^'  ■.■  ."':-u  .  ■■i 

James  Hall,  assistant  general  foreman  of  the  car  depart- 
ment of  the  Southern  Pacific,  at  Sacramento,  Cal.,  has  been 
appointed  gener.  1  car  foreman  of  the  Coast  division,  with  office 
at  San  Francisco,  Cal.,  succeeding  D.  D.  McRae,  master  car 
repairer,  transferred.  ;.,'.•.•  v      •^  • 

■  ,  ■■       ■'.-  -i-'  '■■;■.■■■:.,,■■   i-<.VV,.,  .-l..-       :■: 

A.  Kesterson  has  been  appointed  rip  track  foreman  of  the 
St.  Louis  &  San  Francisco,  with  headquarters  at  the  Springfield, 
Mo.,  North  shops,  succeeding  J.  H.  Hoffman,  assigned  to  other 

duties.         ■:'-^';M.';-'-  >^^  '•\"''.<T-  ■■-;^      "     .■"■\    ^■■'i~--/:^  '-^'''i:-  '  .'i 

George  King  has  been  appointed  car  inspector  of  the  Chicago, 
Rock  Island  &  Pacific  at  Pratt,  Kan.,  vice  Charles  Lambert, 
resigned. 
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R.  I.;  The  Use  of  an  Association  Cataloi?  in  tho  Dcvilniniicni 
of  Foreign  Markets,  by  Stanley  II.  Bullard.  Ihillard  .M.uiiine 
Tool  Company,  Bridgeport,  Conn. ;  How  Lnited  States  Patents 
Might  Be  Made  of  Greater  Vahie  to  tiie  Patentees,  by  Sam- 
uel \\ .  Banning,  Banning  &  Banning,  tliicago;  \\  iiat  \\  i 
Should  Do  in  the  Way  of  IntUiencing  Tariff  Legislation,  by 
Frederick  VV.  Grier,  Cincinnati  Milling  Machine  t'nmiiaiiy.  ("iii- 
cinnati.  Ohio;  and  How  Could  the  .Association  I'.e  BeiKllteil  i>y 
the  Formation  of  a  Mechanical  Section,  by  I'.  J.  Kearney,  Kear- 
ney &  Trecker  Company.  Milwaukee.  Wis.  The  iiiustion  ot  the 
formation  of  a  mechanical  section  of  the  association  was  relerre<! 
to  a  special  committee  for  further  investigation.  Ag.iin  con- 
sidering the  advisability  of  changing  the  name,  uhicli  was  lirst 
brought  up  at  the  semi-annual  meeting  at  .\tlantic  I  ity.  -t  was 
resolved  to  retain  the  present  title.  The  following  olticers  were 
elected  for  the  ensuing  year:  F.  P.  P.ull.ird.  president:  .\.  l. 
Barnes,  first  vice-president;  K.  K.  LeP>lond.  secoml  \ice -presi- 
dent;   A.   E..  Newton,  treasurer,  and  C.   L.   Taylor,  secretary 

Kaikcay  Business  .issiu-intinii  Dinner. — The  fourth  animal  din- 
ner of  the  Railway  Business  .Association  will  be  held  hecem- 
ber  19.  at  the  Waldorf-.Astoria  Hotel.  .\ew  ^'(.rk.  The  speakers 
will  be  James  J.  Hill  and  the  Hon.  \\  .  I.  Mackenzie  Kiiiu.  for- 
mer Canadian  minister  of  labor.  Mr.  Hill  will  iliscuss  the  lieeds 
of  the  country  for  more  and  better  r;iilway  facilities  ami  the 
financial  ability  of  the  roads  to  meet  those  lueds.  At  this  junc- 
ture, when  the  coimtry  is  h.iving  a  painful  reinimkr  oi  tin-  in- 
efficiency of  carrying  facilities,  Mr.  Hill's  ;icc»|naiKe.  chani^ing 
his  previous  arrangements  in  order  to  be  in  the  I  iiiied  States 
for  the  dinner,  is  a  high  compliment  to  this  ass. .ci.itioii  ,i-  a 
movement  and  as  an  organization  which  jiroxides  aimually  a 
striking  occ;ision  for  the  tlelivery  of  iniport;iiU  iirouounceiiunis. 
Mr.  King  is  regarded  as  one  of  the  highest  ;nnliorities  in  tlu- 
world  on  the  relations  of  the  public  to  l.-ibir  c|i>pute-.  lie  is 
the  author  of  the  much  discussed  Canadian  Industrial  l)i.--|inti> 
Investigation  .Act,  the  basis  for  a  law  recently  enacted  li\  tiie 
Union  of  South  Africa,  and  now  under  investigation  f.  ir  u>e  in 
England.  Mediation  between  railways  and  their  inipl^veis  i,as 
formed  a  large  part  oi  the  operations  under  the  (.'.inadian  ;ici. 
so  what  Mr.  King  may  say  will  have  special  interest  f>ir  .\nur- 
ican  business  men.  There  will  be  but  two  speakers  :ind  the  dinner 
this  year  will  begin  promptly  at  7  o'clock.  Instead  oi  Living 
between  SOO  and  900  covers  as  heretofore,  tlu  siats  will  be  n- 
stricted  to  033.  in  order  to  be  sure  that  every  table  will  In-  wiiliin 
earshot  of  the  speakers. 


Personals 


The   fcllotving   list   gives    names    uf   secretaries,    dates    cf   next    or    regular 

meetings,    and    [•laces    of    meeting    cf    mechanical  associatit  ns. 

All  llRAKE  ,\.<;sOciATi(iJ).— F.  M.  Nellis,  53  State  St.,  Host^.n,  Mass. 
I9U    convention    to    be    held    at    St.    Louis,    Mo. 

American  Railway  Master  Mechanics'  .Assoc. — }.  W.  T.-iylcr,  Old  Colony 
building,    Chicago. 

American  Railway  T(K)L  Foremen's  .Association. — .\.  K.  liavi-.  C'lntral  of 
t'leorgia,    Macon,   Cia. 

American  Society  for  Testing  Materials. — Prof.  F.  M.nbiiri;.  I'nivtr'.ity 
of    Pennsylvania,    I'liiladiljOiia,    Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  \V.  Kin,  J''  W. 
Thirty-ninth  St.,  New  York.  .\nnual  mictinj;,  Drcinibir  .id.  KtiMi- 
necriiig  Societies'  P.uilding,  .New  York.  Kaitroad  M^-inii.  rhui-day 
morning,    December    5. 

Car  Foremen's  .Associ.vrioN  <>f  Cn ic.\oo.—.A.-iron  Kline,  S41  Nortli  Fitiitth 
Court,    Chicago;    2d    Monday    in    month,    Chicago. 

International  Railway  Fcel  .Association. — C.  ("..  Hall.  MiCoiuiicU  build- 
ing, Chicago. 

International  Railway  General  Foremen's  .Association. — William  Hall, 
Chic.Tgo  &   North   Western,   Etcanaba,   Mich. 

International  Railroad  Master  Blacksmiths'  .Association.— .\.  I..  Wood- 
worth,   Lima,   Ohio. 

Master   Bou.er    .Makers'   Association.— Harry    V.   Vougbt,   ".'5    Liberty   St., 

New   York. 
Master   Car    Bcildeks'   Association.— J.    W.    Taylor,    Old    Colony   building, 

Chicago. 
Master   Car  and   Locomotive   Painters'   .Assoc,   of   V.   S.   and  Canada.— A. 

P.    Dane,    I?.    &    M.,    Kiadinc,   .\la--. 
^ilway    Storekeepers'    Association.— J.    T.    Murphy,    Box   C,   Collinwood, 

Ohio. 
Traveling  Engineers'  Association.— VV.   O.   Thompson,  N.   Y.  C.   &   II.   K.. 

East   Buffalo.   N.    Y. 


//  is  cur  (Icsirr  /i>  nnihc  llwsc  columns  cover  as  completi  .■ 
its  possible  oil  the  cluni.i^cs  that  /<//>■(•  {^lace  in  the  mechanic  ;■' 
ilel^artnients  of  the  ntihcays  of  this  country,  and  xvc  shall  .qrea:  ; 
af'freciatc  any  assistance  that  our  readers  may  S''^'C  us  in  hi,  - 
;«.C  /('  I'rin;^  this  about. 

GENERAL. 

Ci.  H.  r.i>siNr;  has  been  ;ippointed  superintendent  of  moti .  : 
jiower  of  the  Mexico  .\orth  Western,  with  headquarters  : 
M;ulera.  Chill..  Mexico. 

K.   L.   Ch.'indler  has  been  appointed   supervisor  of  piccewo;  . 
of  the  Xew  Vork  Central  &  Hudson  River,  and  will  have  supi 
\ision  of  the  nietiiods  and  practice  in  connection  with  piecewoik 
in  the  locomotive  and  c;ir  departnuiits,  reporting  to  the  superiv 
tendents  of   motive   power  and   rolling   stock   respectively.     Tl.c 
])osition  of  giiural  inspector  of  shops  has  been  abolished. 

j.    1\.    (ioiiip.    i^ciural    su()erintendent   of   mtjtive    power    of  i|  ,' 
Cliesajieake    i\:    ( )hio.    and    the    Chesapeake   &    Ohio    of    Indiaiii. 
with    oiTue    ;it     ivichmonti,   Va..   has   changed   his  title  to   suju ; 
intendviit   oi    motive   power.      I'lie   position  of  superintendent      ; 
motive    power    on    each    general    division    is    discontinued,    a'  ' 
(  .    11.    Terrell,   superintendent   of  motive   power  at   Huntingt'i  , 
\\  .    \';i..  has   Ijeen   apjiointed   assistant   superintendent   of  niotr. 
pouvr.  with  otiicc  at   UichiiKpud.  and  W.  P.  Hobsun,  superintiii' 
cut  of  niotiw  power  at  lovington.  Ky..  has  been  appointed  in.i 
ter  mtch.'inic  of  the  Cinciimati   division.     H.   M.   Brown,  m,'isi' ; 
niechanic    at    Co\ington,    Ky..    has    been    .'ipi)ointed    shop    supi ' 
intendent    at    lluniington.    W .    \'a. 

].  T.  Joii\>rnN  h:is  been  aiipointed  assistant  general  boil' : 
in-|Kct.ir  of  tlu-  Atchison.  Tojieka  &  Santa  Fc  Coast  Lines,  wiili 
lKadc|uarters  at  l.os  .\ngeles,  Cal.,  vice  Gus  Mthleisen,  assigiu  1 
t>>  otlur  duties. 

W  .    1.     Kkiioik;.   superintendent   of  motive  power  of  the   IV 
-Maniuette.   b.is   removed   his   he;id(iu;irters   from   Detroit,   -Mid  . 
to    WxoniiiiL;.  '.  :  .'    .  .  '•    ^'     .  :■  '.    •        •        "'   ' 

(iKoui.i;  p.  KiMfi-  li;is  been  appointed  engineer  of  tests  of  tl 
Chic;i'-;".   Milw;nikee  vS.   St.   Paul,  succeeding  R.   H.  Morrison,  r  • 

signed. 

.\  M.  Ml  ( ",11.1. .  superintendent  of  the  Sayre.  Pa.,  shops  of  t!  ; 
l.elii'.;Ii  \'alky.  b.is  been  appointed  assistant  superintendent  ■! 
tn>.ii\e  iic.wer.  with  ofiice  ;it  South  Bethlehem,  Pa. 

jwiis    Ivii.i;^.    ikctric.il    engineer    and    superintendent    moti' v 
liower  and  e«|uipment  of  the  Choctaw  Railway  &  Lighting  Cor'- 
pan> .    Mc.Mester.    (  ikla..    has   been   aiipojnteil    electrical   engin*    " 
"i  the  .Missouri,  Kansas  &  Texas,  with  head<iuarters  at  Parsoi 
Kan. 

W  .  1..  l\oi;i.\soN.  ro;id  foreman  'if  engines  of  the  Baltiino 
division  of  the  Baltimore  &  Ohio,  at  Baltimore,  Md.,  has  i>v 
proiiiotKl    to    supervisor    of    fuel    consunii>tion. 


MASTER    MI-CIIANICS    AND    ROAD    I OREMEN    OI 

ENGINES 

P.  r.iiKiK.  m.ister  nuclianic  of  tiie  .Xorthern  Wisconsin  a 
Lake  Sli'ire  di\i>ions  of  the  Chicago  &  Xorth  Western,  has  b( 
appointcfl  di\i>ion  m.ister  mech.mic  at  ICscanaba.  Mich.,  succei 
ing    !■".    Sl.iter,    transferred.  ... 

l\\\MoMi    P.    Bki.i.    has    been    appointed    master   mechanic 
the  <l;iKeston  division  of  the  Gulf,  Colorado  &  Santa  Fe,  w: 
luad<|iiarters  at   ( i;ilveston,    1  e.x.       .    -  :; 

J.  H.   i'lK.MHK  has  been  appointed  master  mechanic  for  the 
ceivers    <if    the    Denver,    Laramie    &    Northwestern,    with    he 
(|u;irters  ;it  Utah  Junction  (Denver),  Colo.,  to  succeed  E.  Ned 
resigned. 
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W.  A.  lli.Ac  K  has  Imii  a|)i)iiiiitiil  I(ic<iiii(Pti\(.'  l<'r(.iiian  .if  ihc 
Grand  Trunk,  with  JKadqiiarttrs  at  C'ntcau  Junctinii,  Oik' ,  vice 
1..  J.   Mcl.aiitiitlin.  translVrrc-d.  .     ,, 

.\.  l'>K(i\\\  has  l)(.-(.'n  a]ii)iiiiitc'd  locoiniiti\c  furcnian  of  the 
Canadian  Pacilic.  with  hiad(|nartcTS  at  I'url  W  illiiini,  Out.,  vice 
A.    McArtinir.  transt\m<l. 

I\.  W  .  Iluiiux.  an  fn;-;iiu<.r  on  tiic  lllinnjs  division  of  the 
P.altiniore  i\:  ()]ii<i  Sonthwistcrn,  lias  been  a|tiHiintc<l  rua<l  fore- 
man of  iii.uines  (if  the  Indiana  division  of  the  C  incinnati,  llamil- 
tnii    i\:    Dayton,   with   lKad(|uarters   at    Indianapolis.    Ind. 

l'i[.\Ki.K>  I'lRoWN  Uas  lieiii  aiipointed  loc<iinnti\e  fureman  of 
the  (  anachan  I'acinc.  with  head(|uarters  at  Xnrth  lUnd,  L5.  C., 
vice  \\  .   E.   Ilayward.  transferred. 

I".  I-.  (  Akso.v  has  lieen  ai»i)iiinted  master  nieclianic  of  the  San 
Antonio  &    Aransas    Pass,    with   head(iuarters   .it    ^dakuni.   Tex. 

\\  .  A.  ("iiAMUKki.iN  h.'.s  heen  appointed  master  meclianic  of 
tile  Pere  .\lar(|iiette.  with  headiiuarters  at  Saginaw,  Mich.,  vice 
F.    ('.    i'ickard.   resi!.;ned.      ;_f,,    ;  :■';,..,'■■  V'    '    ."■ 

J.  !•'.  Ilii.i..  slidp  superintendent  of  the  Wheeling  &  T.ake  Erie 
at  lirewster.  Ohio,  has  heen  appointed  master  mechanic,  with 
head(|uarters  at    Prewster.  succeeding  J.   K.   Ollearne.   resigned. 

1 1  \KK\'  M.  Ihi-oN  lias  Iieen  ;ip|ioimed  division  master  me- 
chanic of  the  l'.:ihimore  i\:  Oliio.  with  liea<l<|uarters  at  Grafton, 
W  .    \;i..      IK-    ua-   lioiti    in    ]X()'>  at    i'ie<lmont.    W.    Va..   and   wao 

gradualeil  from  the  Al- 
legheny County  Acad- 
emy, Cumlieriand.  Md , 
in  lf<86.  The  sanu'  year 
he  entered  the  .-crvice 
of  the  iJaltimore  v\:  Ohio 
as  machinist  a[nii  emici.- 
it  Piedmont.  lie  left 
tlic  P.altiinore  iS:  Ohio 
four  years  later  to  take 
up  mechanical  drawinir 
at  the  Scranton  School, 
and  one  year  later  re- 
turned to  tile  service  of 
the  P>altimore  &  Ohio 
aiul  then  held  various 
positions  in  the  mechan- 
ical department  until 
his  ai)poiiUment  as  ina- 
chin6  shop  foreman  at 
Cumherl.ind.  T.ater  he 
was  engine  House  fore- 
man .u  Keyser.  W.  \a..  umil  leliruary  14.  V)\2.  when  he  was. 
Jiiade   geni-ral    fori'man.   at    (irafton.  .■■';•  ■.•.■■_      ■.;'•.■; 

.\.  M(.\kiiiik  l!,-i>  liciii  tr.in^lVrred  to  Sutherland.  Sa>k.,  PS 
locomotive  foreman  of  tlu  t  anailiaii  Pacitlc,  vice  J.  Sindall. 
transferred. 

C.   .\.   M({vkiiiv   ha>  Iicen  appointed  master  mechanic  of  the 
lii'li.in    'lerrilory    ilivision    of    tlie    Chicago,    Pock    Island    &    Pa-, 
cilic.    witii    headiiuarters    at    Siiavvnee.    Okla..    vice  AV.    B.    Eni' 
bury,   trans ferri'd. 

M.  I.  .\1(  1  )nN  vi.ii  h.i>  lieen  ripjiointed  trainmastir  .and  road 
forem.-ui  of  equiiJineiU  of  the  I  hicago.  Rock  Island  &  Pacific, 
with  he.idipi.irlirs  .it  Trenton.  Mo.,  and  with  jurisdicti<in  over 
suhdi vision  .^1. 

P.  J.  Ml  l.vrcm.ix.  locomotive  foreman  of  the  Grand  Trunk 
at    Coteau    Junction.    Uue..    has    heen    iran>ferred    to    Pirockville. 

Out.  "-"•-"  .      ."-  '         ■  "■;  ■■■       "--■ 

Z.  I',.  M.\N>iiiiii  ha>  heen  ajipointed  acting  road  foreman  of 
e<piiiinunt  of  the  i  hicago.  Rock  Island  &  Pacil'ic.  with  juris- 
diction over  till    entire   ln(h;in  Territory  division. 


H.   M.   Hutson. 


I",  t.  PuK.vkii  has  heen  appointed  ma>ter  mechanic  of  the 
I'.ulfalo  division  of  the  Del.iware,  Lackawanna  &  Western, 
with  office  at  East  Bultalo.  .V.  A'.,  succeediii{{  E.  Ci.  GjUvfll, 
resigned. 

Joiix  R.  Kkkvks  has  l>cen  apjiointed  traveling  engitieer  of  the 
Guayaquil  &  Ouito,  Tcuador,  succeeding  I".  B.   V\  ilniot.  resigned. 

J.  C.  Rhodes  has  heen  appointed  r«ad  foreman  of  equipment 
of  the  Chicago,  Rock  Islaml  &  Pacilic.  at  Eldon,  Iowa.  wit!i 
jurisdiction   over   subdivisions  30  and   30A. 

K.  .*^cii(i.T/.  routidhouse  fonnian  of  the  (Miicago  &  Xorth 
Western  at  Milwaukee,  Wis.,  has  been  appointed  master  me- 
chanic of  tile  Northern  Wisconsin  .iinl  Lake  Shore  (hvisions, 
with  head<|uarters  at  (jreen  Pay.  W  is.,  >ucceeding  E.  Ikcker, 
tr.tnsferred. 

L.  C.  .'^iiU'i.KV  has  been  apiMiinied  road  forctTian  of  engines 
of  the  lialtiniore  division  of  the  Paltimore  &  Ohio. 

J.  C.  ShREeve  has  been  apjiointid  ni.isier  nieclianic  of  the 
Joliet  <livision  of  the  Elgin.  Joliet  &  Eastern  Railway,  with 
headquarters  at  Joliet.  111.,  and  jurisdiction  over  the  Johet 
sho]is  and  [loints  north  of  Joliet. 

l\.  W.  SivKRs  has  been  a]>pointed  acting  nxid  foreman  of 
equipment  of  the  Lliicago,  Rock  Island  &  Paciiic.  at  Trenton, 
Mo.,  and  has  juris<liction  over  subdivisions  32.  32.\.  32P,  ii 
and  33Av 

I".  Si.vTEK.  division  master  mechanic  of  the  ("hicago  &  North 
Western  at  Escanaba.  Mich.,  has  been  transferred  t<»  Kau- 
k;uina.    W  is.,   sliccce<ling    W.    liutcliin.-on.   «IeceaBed. 

C.  E.  SlEW.VKT  has  been  appointed  1< iconvothc  fofem m  of 
the  Grand  Trunk  Paciiic  at  Higgar,  Sask..  in  cliarge  of  locO" 
motive  and  car  departments,  vice  G.  Carrutliers.  assigned  {o 
other  duties. 

J.    WniiKidKit    has    been    a|iiiointcd   ma.ste.r    nitchanic    of   the 

I!linoi>   Central,    vvitli   lieathjuarters  a|  Cenlfalt,-i,MI.    ,   • 

T.  W  iXKKi.  ha.-  been  appointed  master  nieclianic  of  th;;  Gulf 
division  of  the  International  \  Great  .Northern,  with  hea»l- 
([uarters  at  Palestine,  Tex.  ..' 

CAR     DEPARTMENT 

B.  F.  CLofn  has  1)een  appointed  car  inspector  ni  the  Chicago, 
Rock  Island  &  I'acitic.  with  lua<l(|narters  at  W  ilburton,  Okla. 

J.  W.  Croixm  has  been  appointeil  foreman  of  the  coach  shops 
of  the  St.  Louis  &  San  I'rancisco.  at  the  Springfield,  Mo., 
North  >hops. 

.  Geort.K    B.    I'^oRSYTHK    Iia-    been    appointed    assistant    foreman 
of  the  car  deiMrtnient  <<\  tlu    Ptnnsylvania  Lines  West  of  Pm.s- 
burgh.    witfi    luadqiiarter-    :il    Conway.    l*a.,    vice    W'.    A.    Guy, 
promoted. 

J.    I".  Gu.HEKT  has   been   ap|ioiiited  cai"   feireman  of  the   .\tchi- 
son.  Topeka  &   Santa    le  at   Waynoka.  Okla,,  vice  F.K.   .\rni- 
: strong.  /  ,-■-;;.'  :/.; ■■:':'";■  .■^■■., ■■■:■'■ ' 

J.\.mes1L\ll;  assistant  general  foreman  of,  the  car  depart- 
ment of  the  Southern  Pacitic.  at  Sacramento,  tal.,  has  been 
appointed  gener,  '  car  f<irenian  of  the  ioast  division,  with  (.ffice 
at  San  Francisco.  CaL.  succeeding  D.  D.  McKae.  master  car 
rtpairt-r.    tr;insferred.     :      •  -.■.■:[  ■  ■  ,      .■      ■  ,   ■ 

.\,  Kestkks<»n  has  been  appointetl  rip  track  foreman  of  the 
St.  Louis  &  S:in  Francisco,  with  head<|uarters  at  the  Springfield. 
Mo..  North  shops,  succeeding  J.  H.  H<iffman.  assigned  to  otiier 
duties.  '..  .]'  \-  --.'■.•;.;._"  ■■'■ 

Georc.k  KiNc.  has  been  .ippointed  car  inspector  of  the  lliicai?o. 
Rock  Island  iK;  Paciiic  at  Pr.ilt.  Kan.,  vice  Charles  Lambert, 
resigned. 
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Charles  O.  Kroft  has  been  appointed  car  foreman  of  the 
.;' Atchison,  Topeka  &  Santa  Fe  at  Wellington,  Kan. 

F.  C.  LiNX,  general  car  foreman  of  the  San  Antonio  &  Aran- 
■  -     sas   Pass,   has   been  appointed  master  car  builder,   with  head- 

"  <iuarters  at  Yoakum,  Tex.       ,'.  ;   "  ••  ■  ■'•:.-.        .    •', 

;-"  J.  H.  Macha  has  been  appointed  car  foreman  of  the  Atchi- 
son, Topeka  &  Santa  Fe,  at  Shawnee,  Okla.,  vice  C.  W.  Rice, 
transferred  to  other  duties. 

^  ,      E.  J.  Shremp  has  been  appointed  assistant  freight  car  builder 
•  foreman   of  the   Pennsylvania   Lines   West  of   Pittsburgh,   with 
headquarters  at  Conway,  Pa.,  vice  J.  A.  Shremp,  promoted. 

.  ■  Jos.  A.  Shremp  has  been  appointed  car  builder  freight  fore- 
man of  the  Pennsylvania  Lines  West  of  Pittsburgh,  with  head- 
quarters at   Conway,    Pa.,   vice  G.   B.   Forsythe,  promoted. 

I,i  E.  W.  Venamon  has  been  appointed  car  foreman  of  the  Chi- 
..!, -cago.  Rock  Island  &  Pacific,  with  headquarters  at  El  Dorado, 
-   ..  Ark.,  vice  E.  W.   Martin,  assigned  to  other  duties. 

.'  A.  A.  W.\gxer  has  been  appointed  coach  yard  foreman  of 
the  Chicago.  Rock  Island  &  Pacific,  with  headquarters  at  Val- 
ley Junction,  Iowa. 

SHOP    AND     ENGINE     HOUSE 

Harry  Adams,  foreman  of  the  San  Antonio  &  Aransas  Pass 
at  Kennedy,  Tex.,  has  been  promoted  to  the  position  of  division 
foreman,   with  headquarters  at  Houston,  Tex.  .:',..;,         :• 

''.       J.    W.    Adams    has    been    appointed    general    foreman    of    the 
,r    Baltimore  &  Ohio  shops  at  Mt.  Clare,   Baltimore,  Md. 

X.  S.  Airh.xrt  has  been  appointed  general  foreman  of  the  loco- 
motive department  of  the  Rock  Island  Lines,  with  office  at  Cedar 
Rapids.  Iowa,  vice  G.  W.  Ciiyler,  resigned.     .."      •  ,-    'v   ;      v;: 

V'.,  Joseph  Walter  Appleby,  division  foreman  of  the  San  An- 
tonio &  Aransas  Pass  at  Houston,  Tex.,  has  been  appointed 
foreman   of  the  motive  power  and  car   department  at   Corpus 

•<'^;\-Christi,  Tex.  ■■  ^_^^-  -.■::'.'  ':-.■"'  '■:      -.■■'■■  .'■■■("    ■:\r'"    '  ■■ 

■'  -;      G.  A.  Belcher,  roundhouse  foreman  of  the  Atchison,  Topeka 
&  Santa  Fe,  at  La  Junta,  Colo.,  has  been  transferred  to  Deming, 
,   .  N.  M.,  as  roundhouse  foreman. 

;  ":       T.  Bertram,  shop  foreman  of  the  Canadian  Pacific  at  Moose 
Jaw,   Sask.,  has  been  transferred  to  Revelstoke,   B.   C. 

F.  T.  Chase  has  been  placed  in  charge  of  the  shops  of  the 
Missouri,  Kansas  &  Texas,  at  Smithville,  Tex.         -  .  v   •> 

..•V  Floyd  G.  Clark,  night  assistant  roundhouse  foreman  of  the 
Chicago  &  North  Western  at  East  Clinton.  111.,  has  been  pro- 
moted to  the  position  of  night  roundhouse  foreman  at  the  same 
place.  '    ■    ^  '   Vv.     •  ■;: 

G.  W.  Clark  has  been  appointed  locomotive  foreman  of  the 
Grand  Trunk  System  at  the  new  roundhouse  terminal  at  St.  Lam- 
bert, Que. 

P.    CoxiFF    has    been    appointed    assistant    superintendent    of 

shops  of  the  Baltimore  &  Ohio,  with  headquarters  at  Mt.  Clare, 

';;  Baltimore,  Md.  ."■••'".>       •■•.:■■•■:■; 

P.   I.   CosTELLo,   night    roundhouse    foreman  of  the  Atchison, 

'■Topeka  &  Santa  Fe.  at  La  Junta,  Colo.,  has  been  appointed  fore- 

■  -,inan,  with  headquarters  at  Las  Vegas,  N.  M. 

J.  D.  CosTELLo  has  been  appointed  erecting  foreman  of  the 
'.':  Atchison,  Topeka  &  Santa  Fe,  at  Clovis,  N.  M.,  vice  E.  H. 
,?••".  Reynolds,  resigned.  .   -      •.;.,'.,.-;; 

•V  ;'•      P.  S.  Fellows  has  been  appointed  tool  foreman  of  the  Penn- 
:';'  sylvania  shops  at  Renovo,   Pa. 

;  '  ■      P.  L.  Gardner  has  been  appointed  foreman  of  the  blacksmith 
'shop    of    the    Trinity   &    Brazos   Valley,   with    headquarters   at 
Teague,  Tex.,  succeeding  T.  F.  O'Leary,  resigned. 


B.  A.  Eldridge,  of  Argentine,  Kan.,  has  been  appointed  gen- 
eral foreman  of  the  Atchison,  Topeka  &  Santa  Fe,  at  Arkansas 
City,  Kan,,  vice  E.  P.  Gray,  who  is  absent  on  account  of  ill- 


ness. 


■*•■*■-  ,• 


Thomas  Grant,  tool  foreman  of  the  Delaware  &  Hudson  at 
Oneonto,  N.  Y.,  has  been  transferred  to  the  company's  new 
shops  at  Watervliet,  N.  Y. 

Paul  D.  Hamilton,  machinist  on  the  Atchison,  Topeka  & 
Santa  Fe  has  been  appointed  night  roundhouse  foreman,  with 
headquarters  at  La  Junta,  Colo.,  vice  P.  I.  Costillo,  transferred 
to  Las  Vegas,  N.  M.  .--....  ,- 

E.  C.  Hause  has  been  appointed  general  foreman  of  the 
Georgia   &  Florida,   with   headquarters  at  Douglas,   Ga. 

W.  E.  Hayward,  locomotive  foreman  of  the  Canadian  Pacific 
at  Worth  Bend,  B.  C,  has  been  appointed  roundhouse  foreman 
at  Vancouver,  B.  C.  -:•.  .  .    • 

H.  Hood  has  been  appointed  roundhouse  foreman  of  the  Cot- 
ton Belt,  with  headquarters  at  Tyler,  Tex. 

\\  .  F.  Howard  has  been  promoted  from  gang  foreman  to  ma- 
chine foreman  of  the  Atchison,  Topeka  &  Santa  Fe,  with  head- 
quarters at  Cleburne,  Tex.  .  .'-v^.-.kv'.s.-,  •  •      . -;  '.;''':."  V.  -.. 

C.  E.  Johnston,  machinist  on  the  erecting  floor  of  the  Atchi- 
son, Topeka  &  Santa  Fe,  at  San  Bernardino,  Cal.,  has  been 
appointed   night   roundhouse   foreman  at  Bakersfield,  Cal. 

■  John  S.  Jones,  roundhouse  foreman  of  the  Chicago  &  North 
Western  at  East  Clinton,  111.,  has  been  promoted  to  the  position 
of  roundhouse  foreman  at  Clinton,  la.,  succeeding  W.  A.  Egan, 
resigned. 

A.  H.  Karter,  machinist  on  the  St.  Louis  Southwestern,  has 
been  promoted  to  the  position  of  machine  foreman,  with  head- 
quarters at  the  new  shops  which  are  now  nearing  completion 
at  Pine  Bluff,  Ark. 

Henry  Lewis  has  been  appointed  machine  foreman  of  the 
Atchison,  Topeka  &  Santa  Fe,  at  Clovis,  N.  M.,  vice  William 
Barnes.        ••.".•:,", v.'''.!  '  .^;^•'  •.,.:;■".;  ■ 

H.  L.  McLaw  has  been  appointed  roundhouse  foreman  of  the 
Mis-souri,  Kansas  &  Texas  at  Greenville,  Tex. 

W.  O.  Morton  has  been  appointed  roundhouse  foreman  of 
the  Chicago,  Rock  Island  &  Pacific,  at  Forty-seventh  street, 
Chicago,  vice  T.  E.  McQuade,  assigned  to  other  duties. 

Harry  W.  Mosley  has  been  appointed  assistant  general  fore- 
man of  the  Erie  shops  at  Hornell,  N.  Y.,  vice  H.  W.  Sasser, 
transferred. 

T.  H.  Xanney,  foreman  of  the  erecting  shop  of  the  Buffalo 
&  Susquehanna,  has  been  appointed  general  foreman  at  Gale- 
ton,   Pa.        ■  ,    vi^  ^y  '-  '  "v-/"'  :'Vv/'-^\ ■;••'■■>.■.■■■  ■ 

George  E.  Parker,  foreman  boilermaker  of  the  Chicago  & 
Eastern  Illinois,  at  Villa  Grove,  111.,  has  been  appointed  fore- 
man boilermaker  of  the  El  Paso  &  Southwestern,  with  head- 
quarters at   Douglas,  Ariz.,  vice   M.  J.   Young,  resigned. 

'  Bernard  R.  Reynolds,  engine  inspector  of  the  Atchison. 
Topeka  &  Santa  Fe,  has  been  appointed  day  roundhouse  fore- 
man, with  headquarters  at  La  Junta,  Colo.,  vice  G.  A.  Belcher, 
transferred   to   Deming.    N.    M. 

D.  G.  Roberts,  formerly  master  smith  of  the  Delaware  &' 
Hudson  at  Oneonto,  N.  Y.,  has  been  appointed  in  the  same  ca- 
pacity at  the  new   shops  at  Watervliet,   N.   Y. 

William  Sapp  has  been  appointed  roundhouse  foreman  of 
the  Atchison,  Topeka  &  Santa  Fe,  with  headquarters  at  Sweet- 
water, Tex.,  vice  J.  A.  Whithurst,  resigned. 

Merton  E.  Sargent,  night  roundhouse  foreman  of  the  Chicago 
&  North  Western  at  East  Clinton,  111.,  has  been  promoted  to 


November,  1912. 


AMERICAN    ENGINEER. 


the  position  of  assistant  day  roundhouse  foreman,  at  the  same 
place.      ' .'\-yC-'-':/  >'■"■  .i-.'r--/T'^--  '■"'■.::''  ■;'•■.■■  ^.-'■■■■■'^:V,.-  ■■■■-;■,;/.  ':';'■'''':■■■, -^'c:''- 

Arthur  Seal,  machinist  and  assistant  roundhouse  foreman 
of  the  Buflfalo  &  Susquehanna,  has  been  appointed  erecting 
shop  foreman,  with  headquarters  at  Galeton,  Pa. 

J.  C.  Seeger  has  been  appointed  superintendent  of  the  shops 
of  the  Lehigh  Valley  at  Sayre,  Pa. 

Charles  Shayne  has  been  appointed  roundhouse  foreman  of 
the  Erie,  with  headquarters  at  Huntington,  Ind.  ;    ■    ,::^^^^  ^  . ./ 

J.  SiNDALL,  locomotive  foreman  of  the  Canadian  Pacific  at 
Sutherland,  Sask.,  has  been  transferred  to  Cranbrook,  B.  C, 
as  shop  foreman. 

Charles  F.  Smith  has  been  appointed  erecting  foreman  of 
the  Chicago,  Rock  Island  &  Pacific,  at  Forty-seventh  street, 
Chicago,  vice  Edward  Schell,  resigned.  ,   .  -■  \  -' 

T.  F.  Sullivan  has  been  appointed  assistant  roundhouse  fore- 
man of  the  Atchison,  Topeka  &  Santa  Fe,  with  headquarters  at 
Cleburne,  Tex. 

H.  P.  Syfan,  night  roundhouse  foreman  of  the  Denver  &  Rio 
Grande    at    Alamosa,    Colo.,    has    been    transferred    to    Chama, 

N.  M.     ;,....,.-.,::..  ..  ....   ..:.-■,-:   ,  -,,  ,    ._,    ..■,;.,.■,;: ,;. 

W.  H.  VoiGT  has  been  appointed  night  roundhouse  foreman  of 
the  Trinity  &  Brazos  Valley,  with  headquarters  at  Teague,  Tex. 

W.  H.  Walker  has  been  appointed  locomotive  foreman  of  the 
Grand  Trunk  System  at  Turcot,  Can.,  vice  J.  D.  Scott,  resigned. 

W.  F.  Wallace,  assistant  roundhouse  foreman  of  the  Atchi- 
son. Topeka  &  Santa  Fe,  has  been  appointed  gang  foreman  at 
Cleburne,  Tex.,  succeeding  W.  F.  Howard,  promoted. 

L.  E.  Wallis  has  been  appointed  erecting  foreman  of  the 
Atchison,  Topeka  &  Santa  Fe  shops  at  Cleburne,  Tex. 

Edgar  E.  Whitebread,  day  assistant  roundhouse  foreman  of 
the  Chicago  &  North  Western  at  East  Clinton,  111.,  has  been  pro- 
moted to  the  position  of  night  roundhouse  foreman,  with  head- 
quarters at  Clinton,  la. 


New  Shops 


V-^i  PURCHASING  AND   STOREKEEPING   ,-    w     ' 

F.  A.  Starr,  foreman  of  the  coach  shops  of  the  St.  Louis  & 
San  Francisco,  at  the  Springfield,  Mo.,  North  shops,  has  been 
appointed  general  foreman  of  the  storeroom. 

R.  O.  Woods  has  been  appointed  division  storekeeper  of  the 
Mobile  &  Ohio,  with  headquarters  at  Meridian,  Miss.,  with  super- 
vision over  mechanical  department  material  at  Meridian,  and 
also  of  roadway  and  bridge  building  material  on  M.  and  M. 
district.  '""r-:'-\\'   -:  ■  '"''"-...  \  r:'^ ']■■-.'■■.  -■'-■'■:^--\:'y 


'  '■■■■■'  -^  -./f;.-^ ''■■>■- -■■■/'        OBITUARY  :.  -:^:-\:':y 'j:y.^:'.y,:.-'\  '^.A}':, 

Robert  H.  Rogers,  at  one  time  an  associate  editor  of  the 
American  Engineer  &  Railroad  Journal,  died  at  a  private  hos- 
pital in  New  York  on  October  23.  Mr.  Rogers  was  a  graduate 
of  the  Baltimore  Polytechnic  Institute,  and  entered  railway 
service  as  a  machinist's  apprentice  on  the  Baltimore  &  Ohio.  In 
1895  he  was  made  general  piece  work  inspector  of  that  system, 
and  was  later  roundhouse  foreman  at  the  Pittsburgh  terminal. 
He  resigned  this  position  to  become  shop  foreman  of  the 
Mexican  Central  at  Mexico  City,  and  in  1898  joined  the  staff 
of  the  Philadelphia  Times  and  North  American.  Later  he  was 
appointed  assistant  master  mechanic  of  the  Baltimore  &  Ohio 
at  Mt.  Clare,  Md.,  and  in  February,  1905,  was  appointed  master 
mechanic  on  the  New  York,  New  Haven  &  Hartford  at  South 
Boston.  On  January  1,  1908,  he  undertook  a  general  and 
thorough  inspection  of  the  locomotive  equipment  of  the  Erie, 
on  the  completion  of  which  he  spent  several  months  in  foreign 
countries  studying  locomotive  practice. 


Atchison,  Topeka  &  Santa  Fe; — Plans  are  being  prepared 
for  the  new  shops  at  Albuquerque,  N.  M.  The  estimated  cost  is 
$1,600,000.  It  is  also  reported  that  new  shops  and  an  engine 
house  will  be  built  at  Wichita,  Kan. 

Baltimore  &  Ohio. — A  contract  has  been  awarded  to  P. 
Farrel,  Cincinnati,  Ohio,  for  the  construction  of  an  engine  house, 
turntable,    and    sand    house    at    Somerset,    Pa. 

Canadian  Pacific. — A  machine  shop  will  be  erected  at  Wilki^  c  ■ 
Sask.     -■"■•■."■•■''■';;:''-;:■■."■  -■.'>:-'.:  ""''''r 

Chicago  &  Alton. — ^An  additional  engine  house  will  be  built  at       v- 
Chicago,  111.  :  " 

Chicago,  Milwaukee  &  Puget  Sound. — It  is  reported  that  a 
site  has  been  purchased  at  Lewistown,  Mont.,  for  shops  and' 
terminal  facihties.  '  ^  i^lvv/     ;  v  v  ,      '._■'-    - 

Chicago,  Milwaukee  &  St.  Paul. — An  engine  house  and 
blacksmith  shop  will  be  built  at  Bensonville,  111.  "^' 

Chicago,  Peoria  &  St.  Louis. — A  contract  has  been  placed  for 
car  and  machine  shops  at  Springfield,  111.,  the  estimated  cost  to        - 
be  $50,000.         ;;:.;,.  .;.y.  /v.    .v...   ,;  r-::-,,  .V-: ....:..-  .■/.■:;■.■•:■  -::■  .-  ..::■;■; 

Chicago,  Rock  Island  &  Pacific— The  work  on  the  20-stalI         ■ 
engine  house,  turntable,  cinder  pit,  machine  shops,  power  house, 
water  plant,  coahng  station  and  divisional  terminal  facilities  at 
Manly,  la.,  will  begin  in  the  early  part  of  next  year.     Bids  are 
also  being  asked  for  by  this  company  for  a  one-story  machine         j 
shop  of  structural  iron  and  brick  to  be  built  at  the  same  place.        -^i 
Plans  are  being  made  for  the  erection  of  a  large  engine  house 
and  repair  shops  at  Des  Moines,  la.     A  two-story  wood-working 
shop  in  the  pattern  department  is  to  be  added  to  the  Silvis  shops         .' 
at  Moline,  111.       ,-  ■     iV 

Cincinnati,  New  Orleans  &  Texas  Pacific— An  engine 
house  and  coaling  station  of  concrete  construction  will  be  built 
at  Ludlow,  Ky. 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis. — A  brick  engine- 
house  will  be  buih  at  Harrisburg,  111.,  to  be  one  story  high,  200 
ft.  long  and  100  ft.  wide,  and  new  car  shops  will  be  erected  at 
Danville,  111.  - 

G.\LLATiN    Valley. — Arrangements    are    being    made    for    an,      ;' 
engine  house  at  Bozeman,  Mont.  .■■  ^: ':'-::>  V;;,  ;  '  \;^  ,  "  ^  v 

Gulf,  Colorado  &  Santa  Fe.— The  plans  for  the  improvement 
at  Brownwood,  Tex.,  include  $45,000  for  a  12-stall  engine  house; 
$11,000  for  a  standard  45-ft.  turntable;  $10,000  for  a  machine 
shop;  $8,500  for  a  car  shop;  $8,000  for  a  power  house  and 
$5,500  for  a  sand  house.  ■   -.     >■    .  v  :  .  ..     \  •-        •  -      :  ■■■'.. 

Lake  Shore  &  Michigan  SouTHERN.^t  is  reported  that  the 
erection  of  the  large  shops  at  Elkhart.  Ind.,  will  begin  early  next 
year  and  be  completed  by  the  end  of  the  year.  ■    .  ;.• 

Midland    Valley. — The    engine    house    and    repair    shop    that    V"'  ■' 
were  recently  destroyed  by  fire  at  Pawhoska,  Okla.,  will  be  re-in- 
built and  re-equipped.  •";.:  -v. 

Missouri,  Kansas  &  Texas.— Plans  have  been  prepared  for  ••'■■; 
the  construction  of  an  engine  house  at  Mokane,  Mo.     The  shops-    .;' 
at  Houston,  Tex.,  will  be  moved  to  a  49-acre  tract  of  land  re-     ;  ..; 
cently  purchased  between  Cottage  Grove  and  Eureka.  '  ; 

Nashville,  Chattanooga  &  St.  Louis. — The  site  for  the  new    :    : "., 
shops  at  Paducah,  Ky.,  has  been  obtained  and  the  construction.' 
work  will  begin  in  the  near  future.       -:  ,^     v  ;     .;  v-  .:-    i-  '  '  /:    - 

Northern  Pacific— It  is  expected  that  a  40-stall  engine  house;  vVV; 
machine  shops  and  division  offices  will  be  built  at  Carlton,  Minn!      '  ■' 

Southern  Pacific— Shops  will  be  estabhshed  at  Alpine,  Tex.,  'v 
for  joint  use  with  the  Kansas  City,  Mexico  &  Orient. 

Wabash.— A  contract  has  been  awarded  to  C.  W.  Gindele  &  i:: 
Company,  Chicago,  for  the  concrete  foundation,  brick  and  mill  :>>^'^ 
work  on  the  locomotive  repair  shop  to  be  built  at  Decatur,  IlL 
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Supply  Trade  Notes 


.5f.-   ■' 


:r  r. 


■  :.'■'  t; 


1.: 


:■'■■   \ 


The  National  Tube  Company,  Pittsburgh,  Pa.,  has  opened  a 
branch  office  at  Boston,  Mass. 

The  National  Tube  Company,  Pittsburgh,  Pa.,  has  opened  a 
branch  office  at  St.  Paul,  Minn. 

Mark  A.  Ross  has  resigned  as  treasurer  and  director  of  the 
Pyle-National   Electric    Headlight   Company,    Chicago. 

William  Horace  Corbin,  vice-president  of  The  Joseph  Dixon 
Crucible  Company,  Jersey  City,  N.  J.,  died  on  Wednesday, 
September  25. 

E.  G.  Buckwell.  secretary  and  manager  of  sales  of  the  Cleve- 
land Twist  Drill  Company,  Cleveland,  Ohio,  has  gone  abroad  on 
a   two   months'   business   trip.     ....  ,       ,  .-, 

The  Preston  Car  &  Coach  Company,  Preston,  Ont.,  has  se- 
cured the  Canadian  manufacturing  rights  of  the  gasoline  cars 
recently  tried  out  on  the  Canadian   Northern. 

E.  F.  G.  Meisinger  has  been  appointed  representative  of  the 
railroad  department  of  S.  F.  Bowser  &  Co.,  Ft.  Wayne,  Ind, 
for  the  territory  west  of  the  Rocky  mountains. 

S.  F.  Bowser  &  Company,  Fort  Wayne.  Ind.,  announce  that 
E.  H.  Briggs  has  been  added  to  their  sales  staff  in  the  railroad 
department.      He    will    cover    the    southwest   territory. 

The  Republic  Iron  &  Steel  Company,  Youngstown,  Ohio,  has 
resumed  the  payment  of  the  1)4  quarterly  dividend  on  its  pre- 
ferred stock,  which  has  been  omitted  since  January  1,  1912. 

The  Commercial  Acetylene  Company,  New  York,  has  changed 
its  name  to  the  Commercial  Acetylene  Railway  Light  &  Signal 
Company.  The  new  name  better  explains  the  activities  of  the 
company.      ■.,.__  ■     .;.  ,  ,.  •• 

The  Railroad  Supply  and  Equipment  Club  in  the  Karpen 
building,  Chicago,  has  made  arrangements  for  a  series  of  lec- 
tures on  mechanical  subjects  to  be  given  in  its  assembly  hall 
on  Saturday  evenings.  "'■■•:;•■"    ,        •      -  •    .-       ,    -.^ 

The  Titanium  Alloy  Manufacturing  Company,  because  of  the 
rapidly  increasing  demand  for  its  products,  has  found  it  neces- 
sary to  remove  its  general  sales  department  to  the  works  at 
Niagara  Falls,  N.  Y..  and  has  created  a  district  office  at  Pitts- 
burgh, Pa.  _;;.'    ■■:■_:.■:•■..,/■,.•:,     .' .^;^.■  „  ■..-  •       >.v.-.  ■    . 

At  a  meeting  of  the  directors  of  the  American  Locomotive 
■Company,  held  on  October  31.  1912.  all  of  the  officers  of  the 
company  were  re-elected  with  the  exception  of  H.  F.  Ball,  vice- 
president,  who  declined  re-election.  No  successor  to  Mr.  Ball 
was  elected. 

W.  D.  Matthews,  a  director  of  the  Canadian  Pacific  Railway 
Company,  has  been  elected  a  vice-president  of  the  Canadian 
General  Electric  Company  to  fdl  the  vacancy  caused  by  the 
death  of  H.  P.  Dwight.  president  of  the  Great  North  Western 
Telegraph   Company. 

C.  A.  Carscadin.  formerly  vice-president  of  the  Kirby  Equip- 
ment Company.  Chicago,  and  representative  of  the  Globe  Seam- 
less Steel  Tube  Company,  of  Milwaukee,  has  been  appointed 
general  sales  agent  of  the  Spencer  Otis  Company,  with  offices 
in  the  Railway  Exchange,  Chicago. 

The  Griffin  Wheel  Company,  of  Chicago,  is  to  be  reorganized 
under  Massachusetts  laws.  The  present  Illinois  corporation 
has  a  capitalization  of  $8,000,000.  The  new  company  will  have 
an  authorized  issue  of  $12,000,000  cmnmon  stock,  of  which 
$9,500,000  will  be  issued,  and  $9,000,000  preferred  stock,  of  which 
$6,000,000  will  be  issued.  ,-..■::.-:,.•■ 

William  Wharton,  Jr.  &  Company,  Inc.,  Philadelphia,  Pa.,  an- 
nounce the  merger  of  its  interests  and  the  Taylor  Iron  &  Steel 


Company,  of  High  Bridge,  N.  J.  It  will  continue  under  the 
name  of  Wm.  Wharton,  Jr.  &  Company,  Inc.,  while  the  Taylor 
Iron  &  Steel  Company  will  hereafter  be  known  as  the  Taylor- 
Wharton  Iron  &  Steel  Company.  .' : ;  ,: 

The  Locomotive  Superheater  Company,  New  York,  is  build- 
ing a  plant  at  East  Chicago,  in  the  neighborhood  of  the  prop- 
erty which  has  been  acquired  by  the  locomotive  builders  for 
western  plants,  for  the  manufacture  of  superheaters  for  appli- 
cation to  old  locomotives.  It  is  expected  that  the  plant  will  be 
placed  in  operation  about  the  first  of  the  year. 

The  regular  quarterly  dividend  of  ZYi  per  cent,  has  been  de- 
clared by  the  Independent  Pneumatic  Tool  Company  of  Chi- 
cago. It  is  reported  that  the  business  of  the  company  for  the 
fiscal  year  ending  September  30  will  show  an  increase  of  over 
25  per  cent,  above  that  of  the  previous  year.  Plans  are  now 
being  prepared  for  a  large  addition  to  the  factory  at  Aurora,  111. 

The  board  of  directors  of  the  Joseph  Dixon  Crucible  Company, 
Jersey  City,  N.  J.,  has  made  the  following  changes  in  the  officers 
and  board  of  directors  on  account  of  the  death  of  Vice-president 
William  H.  Corbin:  George  E.  Long,  former  treasurer,  has  been 
made  vice-president  to  succeed  Mr.  Corbin ;  J.  H.  Schermerhorn, 
former  assistant  secretary  and  assistant  treasurer,  has  been 
elected  to  membership  in  the  board  of  directors,  and  has  been 
made  treasurer.  Albert  Norris  has  been  elected  to  the  office  of 
assistant  secretary  and  assistant  treasurer.  V.^  !;..'''•.      ■..5  ■* 

Reginald  M.  Campbell  has  been  appointed  to  a  position  in 
the  sales  department  of  the  National  India  Rubber  Company, 
with  headquarters  in  New  York.  Mr.  Campbell  was  for  six 
years  in  the  electric  street  railway  and  lighting  department  of 
the  Western  Electric  Company.  Chicago.  For  the  next  five 
years  he  acted  as  district  sales  agent  for  the  Ohio  Brass  Com- 
pany in  the  New  York  and  New  England  territories.  Later 
he  was  made  eastern  sales  manager  for  the  Peter  Smith 
Heater  Company,  Detroit.  Mich.,  with  offices  in  New  York.  His 
time  now  will  be  devoted  to  the  sale  of  bare  and  insulated  wires 
and  cables  for  all  types  of  electrical  equipment. 

Among  the  railroads  that  have  recently  given  repeat  orders 
for  the  Street  locomotive  stoker  are  the  Norfolk  &  Western, 
Chesapeake  &  Ohio,  and  the  Baltimore  &  Ohio.  The  Norfolk 
&  Western  has  15  Mallet  locomotives  in  service  equipped  with 
this  stoker  and  25  more  of  the  same  type  have  been  ordered. 
The  Chesapeake  &  Ohio  has  had  30  Mikado  locomotives  using 
this  stoker  in  service  since  the  month  of  June  and  will  receive 
25  additional  engines  in  November.  The  Baltimore  &  Ohio 
uses  these  stokers  on  five  large  Mallets  and  20  more  are  being 
equipped  as  fast  as  they  go  through  the  shops.  This  road 
will  also  have  this  stoker  applied  to  50  Mikados  being  built  by 
the  Baldwin  Locomotive  Works,  20  of  which  have  been  re- 
ceived. The  Hocking  Valley  will  also  use  this  stoker  on  five 
Mikado  engines  which  will  be  received  during  November.  ..   .... 

At  the  annual  meeting  of  the  stockholders  of  the  Carbon 
Steel  Company,  New  York,  the  following  board  of  directors 
was  elected  for  the  ensuing  year:  Charles  McKnight,  Gilbert  G. 
Thorne,  Edward  C.  Hoyt,  George  S.  Macrum,  Edward  F. 
Slayback,  D.  E.  Corbett  and  Thomas  Patterson.  At  a  meeting 
of  the  board  of  directors  the  following  officers  were  elected: 
President,  Charles  McKnight:  vice-president,  Gilbert  G.  Thorne; 
second  vice-])resident,  George  S.  Macrum ;  treasurer.  James 
Thorne;  and  secretary.  D.  E.  Corbett.  The  company  is  spending 
approximately  $100,000  on  its  works  at  Pittsburgh.  Pa.  The 
capacity  of  the  forge  shops  has  been  increased,  and  a  new  500- 
ton  forging  press  has  been  installed.  The  stockholders  have  au- 
thorized a  $2.000000  hond  issue  to  take  care  of  the  present 
bonded  indebtedness  and  to  furnish  additional  working  capital. 
.\  sufficient  amount  of  the  bonds  has  been  underwritten  to  pro- 
vide for  all  present  needs. 
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Brownhoist  Buckets  and  Tubs. — Catalog  E  of  the  Brown 
Hoisting  Machinery  Company,  Cleveland,  Ohio,  describes  a 
large  and  varied  line  of  grab  buckets  and  various  kinds  of  tubs 
designed  and  manufactured  by  it.  It  contains  56  pages,  and  is 
fully  illustrated.  .■.-.^.     •,.,;/:.    ,    :v:     /.•..■-/ vv-.;,.ir;- •■ ': 

Lathes. — Catalog  No.  42  from  the  South  Bend  Machine  Tool 
Company,  South  Bend.,  Ind.,  contains  35  pages  devoted  to  illus- 
trations and  descriptions  of  screw  cutting  engine  lathes  which 
are  shown  in  a  number  of  sizes.  A  description  of  the  detail 
parts  is  included.  ...    .-.,..       ,  .-vr.. -:,... 

Case  Hardening  Steel. — A  book  of  useful  information  and 
practical  rules  on  case  hardening,  pack  hardening  and  annealing 
of  steel  was  issued  some  time  ago  by  the  Ideal  Case  Hardening 
Compound  Company,  United  States  Rubber  building,  New  York. 
This  work  proved  so  popular  that  the  fourth  revised  edition  is 
now  being  sent  out. 

Hydraulic  Accumulators. — In  catalog  84,  the  Watson-Still- 
man  Company,  50  Church  street,  New  York,  gives  fully  illus- 
trated descriptions  of  the  seven  principle  types  of  hydrauhc 
accumulators  which  it  manufactures.  A  few  pages  are  devoted 
to  accumulator  accessories  and  to  special  hydraulic  testing  ap- 
paratus, reservoirs,  etc.       -.; ' ;  ^       .:/•;":■- ;.^  ^;r.v-''  -:■ 

,.  Pipe  Threading  Machinery. — The  Landis  Machine  Com- 
pany, Waynesboro,  Pa.,  is  issuing  catalog  No.  20,  in  which  its 
well  known  rotary  automatic  threading  die  head  is  shown  as 
adapted  for  pipe  and  nipple  threading.  In  addition,  a  manually 
operated,  stationary  die  head  for  pipe  work  that  has  recently 
been  developed,  is  fully  described. 

Cranes  and  Hoists. — Pneumatic  hoists,  hand  power  traveling 
cranes  and  jib  cranes  in  various  types  and  capacities  are  well 
illustrated  and  described  in  leaflets  being  issued  by  the  Vulcan 
Engineering  Sales  Company,  Fisher  building,  Chicago.  Each 
of  the  various  designs  is  briefly  described,  and  the  purpose  to 
which  it  is  particularly  adapted  is  specified.   ■';''•;■  :^x:;::;y'-'''-.'y:'-'\-\; 

Cranes  and  Foundry  Equipment. — Catalog  99  from  the 
Whiting  Foundry  Equipment  Company,  Harvey,  111.,  furnishes, 
in  a  condensed  form,  descriptions  and  illustrations  of  cranes 
and  other  foundry  equipment.  This  equipment  is  shown  in  a 
large  variety  of  sizes  and  designs  suitable  for  gray  iron,  brass, 
car  wheel,  pipe,  steel  and  malleable  iron  foundries. 

Motors  and  Generators. — Bulletin  155  from  the  Crocker- 
Wheeler  Company,  Ampere,  N.  J.,  thoroughly  discusses  the  de- 
sign of  induction  motors  for  operating  on  60  cycle  alternating 
current.  It  contains  twenty  pages.  Bulletin  156  from  the  same 
company  is  devoted  to  the  subject  of  the  motor-generating  sets 
for  all  purposes  and  shows  various  sizes  and  arrangements;-     >■ 

Pneumatic  Rammers. — Pneumatic  rammers  for  use  in  foun- 
dries are  a  comparatively  recent  innovation,  but  their  simple 
construction  and  advantages  are  rapidly  bringing  them  into  gen- 
eral use.  Bulletin  121  from  the  Chicago  Pneumatic  Tool  Com- 
pany, Fisher  Building,  Chicago,  illustrates  and  describes  sev- 
eral sizes  and  designs  of  rammers,  as  well  as  two  types  of  pneu- 
matic sand  sifters. 

Cars  and  Trucks.— A  92-page  cloth  bound  book  issued  l.y  the 
McGuire-Cummins  Manufacturing  Company.  ■^OO  North  Sanga- 
mon street,  Chicago,  illustrates  a  large  number  of  cars  that 
have  been  built  by  it  for  various  electric  railways.  Cars  of  all 
classes  are  shown,  each  is  briefly  described,  and  a  table  of  gen- 
eral dimensions  is  given.  This  company  has  also  constructed 
freight  equipment  suitable  for  use  in  ordinary  trunk  line  service 

Bolt  Heading  Machine.— The  maintenance  of  alinemcnt  of 
the  heading  and  gripping  slides  on  a  bolt  header  or  flanging 
machine  plays  a  very  important  part  in  determining  the  quality 


and  quantity  of  the  product.  National  Header  Talk  No.  3, 
issued  by  the  National  Machinery  Company,  Tiffin,  Ohio,  is  de- 
voted to  a  discussion  of  the  adjusting  liner  system  on  the  Na- 
tional wedge  grip  header.  This  feature  is  fully  illustrated  and 
described.      '-V^-'""';  '?'•."''         ':     ;'"■':.'■'■::- i.--^:/ '■  "-:"  ■^'.;  "''-<'' 

Cold  Metal  Sawing  Machines. — A  cold  metal  saw,  with  a 
capacity  for  6  in.  rounds  and  squares,  or  10  in.  I-beams,  is 
fully  illustrated  and  described  in  a  leaflet  being  issued  by  the 
Vulcan  Engineering  Sales  Company,  Fisher  building  Chicago. 
It  is  of  the  periphery  drive  type,  having  a  friction  type  feeding 
mechanism  which  can  be  adjusted  while  the  machine  is  in 
operation.  It  is  very  powerful,  and  carries  an  18  in.  diameter 
saw  blade.    ;'- ■/■;.>•:■■•/"*;■  '/^  v;-;"^  /  :':\  •"^'>-'- 

Switchboard  Panels. — Bulletin  4996,  from  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.,  is  devoted  to  alternating  cur- 
rent switchboard  panels  with  oil  switches  on  a  pipe  framework 
back  of  the  panels.  These  are  for  three  phase,  three  wire,  240, 
480,  and  600  volt,  25  to  60  cycle  circuits.  The  panels  are  fully 
illustrated  and  described  and  wiring  diagrams  are  included. 
The  bulletin  contains  44  pages.  A  similar  bulletin.  No.  4995, 
describes  direct  current  switchboards,  for  double  polarity,  125, 
250  and  600  volt  circuits.  ,,  .• .  -.  ,  ;„. ;    .  .     .;..-  :■. 

Mechanical  Draft. — The  various  methods  of  applying  fans 
to  stationary  boilers  with  the  purpose  of  producing  artificial  draft 
are  fully  covered  in  a  booklet  issued  by  the  American  Blower 
Company,  Detroit,  Mich.,  which  is  designated  as  Publication 
No.  343.  A  discussion  of  the  principles  of  combustion  and  of 
the  different  ways  of  creating  draft  are  included,  and  a  portion 
of  the  book  is  given  up  to  the  consideration  of  the  relative  ad- 
vantages of  induced  and  forced  draft.  A  number  of  illustrations 
of  both  systems  are  shown. 

Tube  Expanders. — Hand  and  power  driven  boiler  tube  ex- 
panders, in  a  variety  of  styles  and  sizes  are  thoroughly  illus- 
trated and  described  in  Bulletin  No.  20,  issued  by  Gustav 
Wiedeke  &  Company,  Dayton,  Ohio.  The  design  of  these  ex- 
panders is  based  on  an  extensive  experience  confined  exclu- 
sively to  this  field,  and  the  catalog  indicates  that  all  reasonable 
requirements  for  locomotive  use  have  been  fulfilled.  This  com- 
pany also  furnishes  sectional  expanders,  as  well  as  the  roller  type 
to  which  this  catalog  is  devoted. 

Locomotive  Cranes. — A  handsomely  illustrated  63-page  cata- 
log is  being  issued  by  the  Ohio  Locomotive  Crane  Company, 
Bucyrus,  Ohio.  The  illustrations  include  a  full  collection  of 
the  details  of  the  equipment  used  on  the  standard  type  of  cranes, 
as  well  as  many  views  of  different  types  of  locomotive  cranes 
at  work.  This  company  devotes  its  attention  exclusively  to 
this  class  of  equipment,  and  is  prepared  to  furnish  cranes  of 
various  types  from  5  to  50  tons  capacity,  operated  by  either 
compressed  air,  steam  or  electricity.       :'■  <^::--^:\:\--C '■:■'■  :'■''-■■'['  ''''^ 

Locomotive  Cranes  at  Gary. — Forty-two  locomotive  cranes 
were  purchased  from  the  Industrial  Works  of  Bay  City,  Mich., 
for  use  in  the  construction  of  the  United  States  Steel  Corpo- 
ration plant,  at  Gary.  Ind.  These  have  been  used  for  many  dif- 
ferent purposes  and  have  been  in  operation  from  the  beginning 
of  the  excavation  to  the  present  time.  Some  of  the  work  that 
they  have  performed  is  shown  in  a  series  of  28  photographs, 
bound  in  book  form,  now  being  issued  by  the  Industrial  Works. 
The  pictures  are  reproduced  in  sepia  and  the  book  is  most  at- 
tractive.        . ._     .  ...:..- 

I'osTER  SrpERHE.xtERS. — The  Foster  patent  supertieater  con- 
sists of  a  series  of  single  loop  pipes  connecting  two  headers, 
each  pipe  being  formed  by  a  seamless  drawn  steel  tube  on  the 
mitside  of  which  is  fitted  a  series  of  cast  iron  annular  gills  or 
fl-'nces  placed  close  together.  On  the  inside  of  each  straight 
section  is  an  inner  tube,  sealed  at  both  ends,  which  forces  the 
steam  against  the  heating  surface.     These  superheaters  are  for 
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Stationary  boilers   and   are   fully   illustrated   and   described   in   a 
catalog  issued  by  the  Power  Specialty  Company,  111  Broadway, 

New  York.-.- .^-.Z' :;..-:  -y.  ;:!;■•  :i.;'.:'.^..:y.   -  "■:,■-■■.'•.  ■■:.,'    ...  / 

Freight  and  Package  Handling  Machinery. — A  27-page 
catalog,  designated  as  Bulletin  No.  74,  and  issued  by  the  Jeffrey 
Manufacturing  Company,  Columbus,  Ohio,  contains  134  illus- 
trations of  mechanical  equipment  designed  especially  for  the 
economical  transfer  of  various  materials.  In  each  case  the 
equipment  is  shown  in  operation  and  practically  every  condition 
of  local  transportation  is  represented.  Among  the  new  appa- 
ratus of  this  kind,  shown  therein,  is  an  improved  type  of  finger 
tray  elevator  for  raising  and  lowering  packages,  boxes  and 
barrels,  and  a  swinging  tray  elevator  platform. 

Burning  Fuel  Oil. — As  the  use  of  fuel  oil  in  place  of  coal 
continues  to  increase,  interest  in  burners  and  other  apparatus 
for  handling  and  transferring  this  fuel  becomes  more  active. 
The  advantages  of  oil  fuel  are  well  known,  and  wherever  the 
cost  will  permit,  it  is  being  exclusively  employed  for  both  sta- 
tionery and  locomotive  boilers,  as  well  as  furnaces.  A  large, 
fully  illustrated  catalog  from  Tate-Jones  &  Company,  Empire 
building,  Pittsburgh,  Pa.,  shows  burners  of  various  sizes  and 
designs,  as  well  as  pumps  and  other  appliances  required  ni 
connection  with  the  use  of  fuel  oil.       •  ;•  v.    Z/;  •'     .    vv-;    '  :'. 

Roller  Bearings  for  Cars. — Roller  bearings  for  car  journals 
have  been  used  on  some  railways  for  ten  years,  and  a  catalog 
recently  issued  by  the  Standard  Roller  Bearing  Company,, 
Philadelphia,  Pa.,  designated  as  Bulletin  26,  shows  the  financial 
returns  which  have  been  made  possible  through  this  medium 
alone.  These  bearings  are  now  quite  extensively  used  on  light 
rolling  stock,  and  the  development  indicates  that  there  will  soon 
be  possibilities  for  similar  applications  on  standard  railway  cars. 
The  catalog  includes  sectional  drawings  of  a  number  of  designs, 
as  well  as  a  large  number  of  photographs  of  car  journal  boxes 
and  trucks. 

Gasolene  Electric  Generating  Sets. — The  use  of  electricity 
for  private  lighting  and  power  purposes  has  been  heretofore 
largely  restricted  to  districts  having  a  central  pov.er  station.  The 
improvement  of  both  the  gasolene  engine  and  the  small  elec- 
tric generator  has  now  reached  a  point  where  electric  generating 
sets  that  are  easy  and  inexpensive  to  operate  and  are  thoroughly 
reliable  can  be  obtained  in  practically  any  desired  size.  Cata- 
log 205  from  the  B.  F.  Sturtevant  Company,  Hyde  Park,  Mass., 
illustrates  several  sizes  of  direct  connected  sets  for  this  pur- 
pose. It  also  gives  fully  illustrated  descriptions  of  all  the  de- 
tails of  the  apparatus,  and  includes  dimensioned  diagrams. 

Reversing  Motor  Planer  Drive. — Several  years  ago  the 
Triumph  Electric  Company,  Cincinnati.  Ohio,  recognizing  the 
demand  for  a  direct  connected  electric  planer  drive,  began  a 
series  of  experiments  with  the  view  of  developing  a  design 
that  would  fill  all  requirements.  Early  in  this  work  it  was 
found  necessary  to  build  special  motors  to  suit  both  the  planer 
and  controller,  and  many  interesting  inventions  have  been  em- 
bodied in  final  arrangement,  for  which  patents  are  now  pending. 
This  equipment  has  successfully  met  severe  service  demands 
for  the  past  two  years  and  is  fully  illustrated  and  described  in 
Bulletin  501.  Curves  showing  the  speed  of  the  platen  at  vari- 
ous points  of  the  cycle,  as  well  as  the  current  consumption,  are 
included. 

Insulation  of  Railway  Equipment.— The  Union  Fibre  Com- 
pany, Great  Northern  building.  Chicago,  is  issuing  a  pamphlet 
containing  109  pages,  which  fully  discusses  the  construction  of 
refrigerator  cars.  It  includes  a  brief  history  of  the  development 
of  insulation  for  this  purpose  and  discusses  at  some  length  the 
theory  of  insulation.  The  process  of  manufacturing  Linofelt  is 
described,  illustrations  of  the  different  processes  in  the  manu- 
facture being  freely  used.     Recommendations  as  to  the  proper 


method  of  installing  insulation  on  the  cars  are  given  and  pho- 
tographs of  cars  in  different  stages  of  construction  are  used  as 
a  demonstration.  Tests  of  refrigerator  cars  under  various  nor- 
mal, as  well  as  very  difficult,  conditions  are  included,  and  a 
chapter  is  devoted  to  steel  passenger  car  insulation. 

Ingot  Iron. — In  1904  the  United  States  Department  of  Agri- 
culture made  a  thorough  investigation  as  to  the  causes  of  the 
rapid  corrosion  of  steel  fence  wire.  The  results  of  this  re- 
search were  published  in  Bulletin  239,  which  suggested  that  the 
impurities  in  steel,  especially  manganese,  was  the  chief  cause. 
Following  this  suggestion,  the  American  Rolling  Mill  Company, 
Middletown,  Ohio,  started  a  comprehensive  research  to  devise 
a  means  of  manufacturing  iron  free  from  impurities.  The  re- 
sult of  this  work  was  the  production  of  a  metal  called  American 
Ingot  iron.  An  attractively  illustrated  pamphlet  of  44  pages 
is  now  being  issued  by  this  company,  in  which  the  statements 
of  scientists,  engineers  and  users,  that  have  appeared  either  in 
the  technical  press  or  before  various  engineering  societies,  as 
well  as  in  correspondence,  are  republished.  The  illustrations 
show  the  uses  to  which  this  rust  resisting  material  is  now  being 
adapted  and  photographs  of  the  mills  where  it  is  manu- 
factured. 

Lubric.vtors  and  Attachments. — The  latest  catalog  of  the 
Detroit  Lubricator  Company,  Detroit,  Mich.,  contains  232  pages 
and  covers  lubricators  for  practically  all  purposes,  including  both 
the  gravity  and  force  feed  types,  and  also  illustrates  a  most  com- 
prehensive line  of  lubricator  attachments.  The  section  devoted 
to  locomotive  lubricators  illustrates  new  designs  which  are  prov- 
ing capable  of  fulfiUing  the  different  requirements  of  the 
modern  large  superheater  locomotives.  They  are  shown  in  vari- 
ous sizes,  having  from  two  to  eight  feeds,  and  a  capacity  of 
from  two  to  ten  pints.  Each  is  fitted  with  an  oil  control  valve 
which  allows  the  feeds  to  the  cylinders  being  shut  off  without 
interfering  with  the  feeds  to  the  air  pump  and  without  disturb- 
ing the  setting  of  the  feed  regulating  valves.  Special  lubricators 
for  air  cylinders  of  air  pumps  are  shown  in  several  different 
sizes.  A  device  which  has  proved  most  valuable  on  large  super- 
heater locomotives  assigned  to  long  runs  has  been  designed  by 
this  company  and  is  illustrated  in  this  book.  It  consists  of  a 
tank  with  a  capacity  of  about  three  pints  so  arranged  that  the  oil 
can  be  transferred  from  it  to  the  lubricator  at  will.  In  the  back 
part  of  the  catalog  will  be  found  a  complete  numbered  list  with 
prices  of  all  repair  parts  for  all  different  types  of  lubricators. 
The  catalog  is  fully  indexed  and  the  illustrations  are  particularly 
clear. 

Storage  Battery  Cars. — On  September  24,  1912,  the  first 
electric  storage  battery  train  ever  operated,  ran  from  the  Penn- 
sylvania station.  New  York  City,  to  Long  Beach,  Long  Island. 
It  was  made  up  of  three  Beach-Edison  battery  cars,  carrying  one 
hundred  and  thirty-six  passengers,  and  maintained  the  schedule 
of  the  Long  Island  express  trains  from  New  York  to  Long 
Beach  and  return.  For  the  round  trip  of  49.2  miles,  which 
was  made  at  an  average  speed  of  27.4  miles  an  hour,  the  power 
consumption  was  622  ampere  hours  at  an  average  voltage  of 
220.  The  maximum  speed  was  42  miles  an  hour  and  a  speed 
of  17.8  miles  an  hour  was  maintained  on  a  2  per  cent,  grade, 
two  miles  in  length.  The  cars  in  the  train  were  built  by  the 
Federal  Storage  Battery  Company,  Silver  Lake,  N.  J.,  for  the 
United  Railways  of  Havana.  Each  car  is  38  ft.  in  length  md  is 
equipped  with  220  cells  of  Edison  nickel-steel  alkaline  batteries, 
which  are  carried  under  the  transverse  seats.  Each  car  is 
driven  by  four  ten  horse  power,  series-wound  motors.  A  full 
description  of  these  cars,  as  well  as  of  a  number  of  other  cars 
which  this  company  has  in  service  in  various  parts  of  the  coun- 
try, will  be  found  in  a  recent  catalog  designated  as  Bulletin 
No.  31.  Full  data  on  the  cost  of  operation,  power  consump- 
tion and  other  technical  features  including  the  charging  of  bat- 
teries, etc.,  are  given. 
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;.;/""■             A     9kM   r^  r^    l  ^^    a    K  ■    "•  '^  -^     .^^    ^.1;  :■;    An  order  of  one  hundred  locomotives  of 

E^A   IVI    C^  T\    I  ^^  A\  |\|  ^^^  -    r       R     r              4^     the  Mikado  type  by  the  Chicago,  Burhng- 

|k^ I    ^^%      I     |k   I    ^™     i^"     ^^^  .(    "    '"                    ton  &  Quincy  is  a  good  indication  of  the 

1^    ^1     I     1^    1^    f^    ^^  •     •    Mikados              secure    position    which    this    type   of    loco- 
motive now  holds  on  the  railroads  of  this  country.     This  road, 

v..              "The  Railway  Mechanical  Monthly-          ••  ■/  like  others  in  the  same  district,  has  long  stretches  of  very  lo<r 

'•■■,'.       (Including  the  Railway  Age  Gazette  " Shop  Edition.")  grade   line   and   handles   large   amounts   of   bulk   commodity   at 

"  ■  moderate  speeds  as  well  as  perishable  products  that  require  high 

:.•.::        Published  on  the  First  Thursday  of  Every  Month,  by  the  cr,ooA       Th^  Ax^c-i^.,   ^t  ti,„   i        „    4.-              i     ...    j    •          -j       i            n 

:;.,:             SIMMOXS-BOARDMAN  PUBLISHING  COMPANY.  ^^^^          I       ^                  locomotives  selected  is  evidently  well 

'•;••:;;,                    83  Fulton  Street,  New  York,  N.  Y.             rWi  V  ■•  ^"'^^^    ^°    "^^^'^    tonnage    trains    of   both    kinds,    and    this    large 

order  was   placed   after  experience  with  2-8-2  type  locomotives 

CHICAGO:    Transportation  Bldg.                 CLEVELAND:    Citizen's  Bldg.  of   about    18   per   cent,   less   hauling  capacitv   and   of   Mallets   of 

LONDON:    Queen  Anne's  Chambers,  Westminster.-.'   .  ^k^.,«.  „.,  «„.,„i „..   _     _       ^        j         ^        "    n      /->  •  .     ■■ 

.   ■    -  about  an  equal  percentage  greater  drawbar  pull.    On  other  roads,: . 

Edward  A.  Simmons,  President.      .:■■  :,•     Henry  Lee,  Secretary.  i"    t>Oth    the    east    and    west,    the   2-8-2   type    has    been    ven,"    satis- 

L.  B.  Sherman,  Vice-President.                A.  E.  Hooven,  Business  Manager.  factory  for  work   where  moderate  grades  are  encountered,  and 

The  address  of  the  company  is  the  address  of  the  officers.  jt   would   seem   that   this   type   has   sufficient   flexibility   to  allow 

Roy  V.  Wright,  Editor.           .'  :.■.         R.  E.  Thayer,  Associate  Editor.  "  to  be  adapted  successfully  to  a  large  range  of  operating  con- 

E.  A.  AvERiLL,  Managing  Editor.             William  Forsyth,  Associate  Editor.  ditions,  a  fact  which  was  never  true  of  the  consolidation  type. 

George  L.  Fowler,  Associate  Editor.  

Subscriptions,    including    the    eight    daily    editions    of    the    Railway    Age  '      •  fn,'-_.  ■    '     "        The    solving    of    commonly    used    equations 

Gazette   published    in    June    in   connection    with    the   annual    conventions    of  v-inari                    i,      ^u                u-      i            u    j    i. 

the  Master  Car  Builders'  and  American  Railway  Master  Mechanics'  associa-  r       Trat-t'                    ^'            graphical    method   has   many.advan- 

tions,  payable  in  advance  and  postage  free:            ,,                                      ,,  ,  .    »«'^   i  racuve    :  . ,    jageg.     It  not  only  is  a   great  time   saver. 

United  States,  Canada  and  Mexico .wv,. $2.00  a  year  ■^  .          Efforts     ^        -     u    ^     i          i         i-     •                   i               

,...        Foreign  Countries   (excepting  daily  editions) 8.00  a  year  "^"t     largely    eliminates     the    probability    of 

Single  Copy   20  cents  error.     The  more  progressive  computers  and  designers  generally 

Entered  at  the  Post  Office  at  New  York,  N.  Y.,  as  mail  matter  of  ihe  prefer   data   presented   in   curve   form   and   not   infrequently,    for 

second  class. jj^^jj.   individual    convenience,    transpose    any    formula    that    they 

■                                                                                   '          ^  frequently  use.     Among  locomotive  designers  there  is  probably 

Volume  86.      :=.'  ■      December,  1912.      .   -v       Number  12.  no   formula   more   generally   used   than   that   for  obtaining   the 

•  locomotive   tractive   effort,    and    while   at    first    sight   this    might 

'  .    •     CONTENTS  ^^^"^  ^^  ^^  ^  difficult  formula  to  put  into  convenient  and  useful 

EDITORIALS-         '"^                                          ■-'-.■J'-:-''''--''-''-:'-'-:'^'^''''  graphJcal  form,  L.  R.   Pomeroy  has  been  successful  in  accom- 

Burlingt'on  Mikados   ....:.. ......v.C.:.  611  phshing  it,  as  will  be  seen  by  reference  to  page  641.     With  this 

Chart  for  Tractive  Efforts ..611  chart   it   is   a   simple   matter   to   observe   the   effect   of   changes 

?Serfain!n"en?irAtiS  CiS^ConvenVions ! ! ! ! !  l  i ! ! ! ! ! ! !  i  i  l  i  i  l ! !  l !  6I2  '"  ^"^  P^^''^'^^^'  dimension  or  to  work  backwards  and  ascertain 

Fifty  Dollars  for  Uest  Car  Article 612  the  necessary  length  of  stroke,  diameter  of  drivers,  etc..  to  give 

New^^B^ooL°''!.!!'.!'°T.!"y^^^.!'.'!:;^                                               l\l  ^^^  '^^^''■^*^   '■^^"^*-     ^^'^  ^^^'""^  ^^  P^^hsh  as  many  simple  and 

ILLUSTRATED- V        .,        .  -    .  practical  charts  of  this  character  as  it  is  possible  to  obtain,  and 

Electric  Systems  for  Train  Lighting }.\:t.'^: .'jl'^i.^^'.'^'^i  614  ^0"'^  be  glad  to  receive  from  our  readers  copies  of  anything 

Erecting  Shop  Kinks 618  of  this  kind  they  may  have  prepared  for  their  own  use,  which 

S^rH^se'FaSH£'r-Man;ri;.on;oti;es::::::::^                   S  have  not  already  been  published,  or  suggestions  as  to  formula 

Largest  Narrow  Gage  Locomotives 623  in  common  use  which  it  would  be  advisable  to  transfer  to  the 

Adjusting  Safety  Valves.     624  graphical  form.        ':'.;  ■•      '   v      ,  :  .':^^'  vl^    -  ;. -r:.  V  •  ' -■:  v.    •. 

Repairing    Boiler    Check    \  alve 624  ■.■.••■"..••■'•::,;•; 

Manufacture  of   Brake  Beam  Hangers 625  .:;■  ".•-■,■:,.•■//■•',,■..■•■;•''  7;                                                               V  ■••'■''■.'•  V''*'-"'  ;■'-■•- '■ 

?trsSS'nabu.v.v.v.-.:::::;::::::::::::::::::;::::;:;::::::::  S  Methods'jn      ^'"^"^^  locomotives  ate  known  tobede^^ 

Maintenance  of  Piston  Valves 633  signed    and    Constructed    with    great    care, 

Shonfelt-Vaughan  Fusible  Plug----- ■ 6^  j.j      *''"^''*^*^   ^oV/     and  they   frequently  have  been   offered   as 

Temperature  Test*  on   Superheater   Locomotives 637  Work  Shnn« 

Erecting   Shop   Kinks 639  t»ui».  oiiops           ^  model  for  American  motive  power  men./ 

Air  Pump  Governor  Repairs 639  While  these  facts,  in  a  general  wav,  have  been  known  and  draw- 
Chart   for   Obtaining  Tractive   Efforts 641         - u        -          ..u       j    ,    -i         r                "         •          ,             .                     .... 

Checking   Tool    Outfits .., 641  '"^^  Showing  the  details  of  construction  have  been  available  to 

Non-Parallel  .Axle  Trucks >i.....';w.wv».-vi. .;;;*..  642  some  extent,  there  has  been  practically  no  information  published 

S£^sSrtiiil:r?.^'!'r!^::::::::::::::::::::::::::::"    Ill  !"  ^"^'^^^  on  the  exact  method  pursued  in  the  shops  for  renew- 

Engine  Truck  Boxes  with  Chilled  Faces 644  Jhg  and   repairing  the  various  parts.     The  article  on   page  633 

Miscellaneous    .Shop   Kinks 645  describing  in   detail   how  piston   valves  and   their  bushings   are 

rloor    Type    Boring    Machine 648  u-jj                 iii-i.                      .-r,                  ^ 

Graphite   Lubricator    648  niachined  and  assembled  in  the  shops  ot  the  Eastern  Railway  of 

High   Speed   Hack   Saw 649  France   is   therefore   of   special    interest.      It   will   be   seen   that 

a.mbi'nat'ion^^ slw  and^  Roiary  '  PUne^ ! ! !  1 ! ! ! ! ! '. ! ! ! ! ! '. ! ! ! ! ! ! '. '. ! ! ! ! !  650  ^^e    reputation    of    the    French    workman    for    carefulness    and 

Bracket   Fan    650  accuracy  is  not  undeserved.     It  is  also  evident  that  the  designer 

SSr^Tiic'IS'ioa'Punchaiid'shea;:.:::::::::::^                      Ill  '^  ^"^^^'^^  ^  ^'■"•^^"^  ^"  ^is  selection  of  materials  and  given  an 

Shaft  Coupling  for  Motor  Drive , 651  Opportunity  to  produce  the  best  machine  without   unreasonable 

NON  ILLUSTR.ATED:                                                                    ■'  restrictions  as  to  its  cost,  a  condition  which   does  not  hold  on 

Apprenticeship  Plans  on  the  Illinois  Central 622  all  of  the  roads  in  this  country.     There  has  been  considerable 

Management    of   a    Drawing    Room -. 629        j:„„..„„; „_    i„    ^u  "j  j-         r         .1        t      .  r 

The  Parcel  Post ,. 632  discussion   as   to   the   causes   and   remedies   for  the   leakage   of 

Shop   Electrification 644  piston  valves   in  this  country,   and   it  is   quite  evident   that  the 

Smoke  Problem  in  Chicago v...,.^,. ..>.>*..,,...„.,  651  French  railways  do  not  propose  to  have  any  trouble  of  this  kind. 

^n!1S^^  ^^^^  SECTION:                      ^ ;  ,  4  .^?^' ,.^^  ■  j  .    ;>  ^^^  If  the  Same  methods  were  followed  on  our  locomotives  of  using 

Meetings  and   Conventi"oiis.'....'.'.!*V*!^''"!'!!?"!!!l*!:!!*^            653  ^  floating  valve;   boring  the  valve  chamber  bushings  after  they 

Personals    654  are  in  place ;   turning  the   rings  to  give  equal  pressure  in  all 

Supply   "Trade   Notes .!.!!!...!...!.!.".!.!!"!!!...!!!.!!!!!!...!  657  directions   and  to  have  a  perfect  circular   fit  at  the  beginning, 

Catalogs    6S8while   leaving  them   entirely  free   from   the  duty  of   supporting 
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-;    the   valve,   and   machining   all   parts   to   dimensions   so   accurate 

;      that  the  effect  of  the  expansion  of  the  various  metals  must  be 

considered,   it   is  quite  probable  that  complaints   of  leakage  in 

piston    valves    would   be    heard   no   more.      A   micrometer   is    a 

/  novelty  in  most  American  railway  shops,  but  it  is  evident,  from 

].  the  account  of  doing  this  work,  that  it  is  a  commonly  used 
instrument  with  the  French  workman.  It  must  be  recognized 
that  extreme  accuracy  on  locomotives  is  an  extravagance  in 
some  cases,  but  in  other  particulars  it  is  a  decided  economy, 
although  its  first  cost,  like  many  other  economical  features, 
may  seem  to  be  very  high.     It  may  be  that  the  French  methods 

;';  are  more  accurate  than  good  business  policy  dictates,  but  it 
is  equally  possible  that  American  shop  methods  may  be  in  error 

'  ■■■  on  the  other  side. 
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■iBntertalnmeiit    ^   ^'°'''    ^^""^    '*    '''*'    ^'^^"    '^^''''^^'^    *"    ^^ain 

hold   the   Master   Car   Builders'   and   Mas- 

at     Atlantic     City      .         nr     t       ■     >  ,.•  ..      \.^i     .• 

'       ter     Mechanics      conventions     at     Atlantic 

Conventions  (^ity^  ^he  subject  of  what  changes,  if  any, 

should  be  made  in  the  entertainment  features  is  being  given 
considerable  attention.  The  radical  change  made  last  year  in 
these  particulars  has  brought  forth  a  number  of  suggestions 
for  still  further  improvement.  The  changes  that  have  been 
made  are  conceded  by  all  to  be  based  on  the  right  principle, 
and  while  the  net  results  were  subjected  to  some  unfavorable 
criticism  the  causes  seem  to  be  all  of  minor  importance ;  even 
the  strongest  champions  of  the  new  plans  admit  that  some  im- 
provement is  possible,  however,  and  it  is  quite  probable  that 
some  alterations  in  the  arrangements  will  be  made  this  year. 
The  whole  subject  was  very  frankly  discussed  in  the  June  19, 
1912,  issue  of  the  Daily  Railway  Age  Gazette,  published  at  the 
closing  of  the  convention,  and  it  was  truly  stated  that  "the 
one  principle  to  be  borne  in  mind  is  that  everything  else  should 
be  made  decidedly  subsidiary  to  the  business  purposes  of  the 
associations.  The  sessions  of  the  conventions  come  first  and 
full  opportunity  to  study  the  exhibitions  comes  next  in  im- 
portance, and  whatever  to  any  considerable  degree  interferes 
with  these  things  or  may  be  construed  as  interfering  with  them, 
should  be  frowned  down."  In  the  same  article  there  were 
some  excellent  suggestions  as  to  improvements  in  the  entertain- 
ment features  which  we  believe  the  entertainment  committee 
would  do  well  to  carefully  consider.  The  most  important  ol 
these  is,  that  all  the  social  features  should  be  held  in  the  eve- 
ning on  the  pier  and  that  all  exhibits  should  be  kept  open 
during  the  evening.  It  is  very  truthfully  stated  that  practically 
every  other  industrial  exposition  in  the  United  States,  whether 
it  be  the  Railway  Appliance  Association  exhibit  in  Chicago,  or 
an  automobile  or  agricultural  show,  is  held  open  during  the 
evening.  As  an  argument  it  is  pointed  out  that  every  rail- 
road man  who  attends  the  convention  docs  not  want  to  dance, 
and  if  the  exhibits  are  kept  open  in  the  evening  and  all  the 
social  affairs  are  held  on  the  pier,  those  who  prefer  looking 
over  the  exhibits  to  the  social  functions  would  have  an  op- 
portunity of  so  doing.  Furthermore,  many  railroad  men  spend 
only  a  day  or  two  at  the  conventions  and  they  would  no  doubt 
welcome  as  a  great  improvement  the  innovation  of  keeping 
the  exhibits  open  at  night.  It  has  been  felt  by  many  of  the 
exhibitors  that  the  benefits  accruing  from  their  exhibits  hardly 
justify  the  expense,  this  being  due  principally  to  the  small 
amount  of  time  allowed  the  members,  who  are  regular  at- 
tendants at  the  meeting,  for  carefully  inspecting  the  exhibits. 
On  the  other  hand,  and  for  the  same  reason,  the  attendance  at 
the  meetings  has  been  affected.  If  the  exhibits  are  held  open  in 
the  evening  the  time  available  for  inspecting  them  will  be  in- 
creased 50  per  cent,  to  those  railroad  men  who  attend  all  of  the 
meetings.  The  expense  for  lighting  would  not  be  prohibitive, 
and  the  opportunity  for  more  leisurely  examination  would  be 
most  beneficial  to  both  the  exhibitor  and  the  railroad  man. 
Arrangements   can   undoubtedly   be   made   so   that   only   part   of 


the  men  employed  by  the  exhibitors  will  have  to  be  on  duty 
during  the  evening  and  they  can  be  relieved  during  part  of 
the  day.    ■■■;■■■■,  ■.•;.■•■,•■    >:  v-C:  :■■.:■'  ■  ■.■  .   ';<--■    ' 

■  $50  for  the  ^°  °"^  ^^"  question  the  great  importance 

"  ■  of   the   car   department    in    railway   opera- 

tion. This  is  especially  so  when  it  is  re- 
Car  Article  called  that  there  are  about  40  cars  in 
service  for  every  locomotive,  representing  probably  a  greater 
capital  investment  than  for  locomotives;  that  it  costs  about  as 
much  to  maintain  them,  and  that  the  possibilities  of  reducing 
the  amount  of  damage  to  lading  by  better  design  and  construc- 
tion are  very  great.  A  slight  mistake  in  design  may  cause  an 
increase  of  a  few  cents,  or  a  dollar  or  so,  in  making  repairs  to 
a  certain  part,  but  the  number  of  cars  in  an  order  is  usually  so 
great  that  the  sum  total  to  be  expended  is  a  large  item,  although 
there  is  no  way  of  checking  it  up  so  that  it  can  be  forcibly  pre- 
sented to  those  in  charge  of  buying  or  designing  the  cars. 
Beginning  with  the  January,  1913,  issue  we  propose  to  devote 
much  more  attention  to  car  department  matters  than  we  have 
in  the  past — in  fact,  the  intention  is  to  have  a  department  devoted 
entirely  to  that  subject.  Unfortunately  car  department  readers 
are  far  behind  their  brothers  in  the  locomotive  department  in 
contributing  to  our  columns,  and  therefore  we  shall  try  to  en- 
courage them  by  offering  a  first  prize  of  $50  for  the  best  article 
on  freight  car  design  submitted  before  February  15,  1913.  A 
second  prize  of  $25  will  be  given,  and  any  other  contributions 
which  are  accepted  for  publication  will  be  paid  for  at  our  regular 
space  rates.  The  article  may  consist  either  of  a  discussion  of 
the  methods  of  design  or  it  may  be  written  by  the  practical  man, 
not  a  designer,  calling  attention  to  features  which  should  be 
considered  by  the  designers,  but  that  are  often  overlooked  by 
them  because  of  their  lack  of  familiarity  with  the  practical  con- 
ditions under  which  the  cars  are  to  be  used,  repaired  or  main- 
tained. Thousands  and  thousands  of  dollars  have  often  been 
expended  by  the  railroads  for  repairs  which  would  have  been 
entirely  unnecessary  if  the  designers  had  been  more  familiar 
with  these  conditions.  And  yet,  because  of  the  fact  that  the 
repairs  were  made  a  few  at  a  time  at  various  points  throughout 
the  country,  and  only  cost  a  small  amount  for  each  car,  and 
because  of  the  difficulty  in  getting  an  exact  estimate  of  the  total 
amount  of  repairs  for  any  one  part,  the  officers  have  not 
realized  the  seriousness  of  the  mistake.  Moreover  the  average 
designer  and  many  of  the  men  who  control  the  specifications 
for  the  cars  have  not  had  an  adequate  idea  of  the  necessity  for 
making  the  cars  water,  burglar  and  leakage  proof.  What  sug- 
gestions can  you  make  to  secure  better  results?  What  methods 
of  design  have  you  developed  either  to  make  the  car  or  its 
parts  of  proper  strength  and  durability,  or  to  design  the  car  in 
such  a  way  as  to  prevent  damage  to  the  lading.  Note  that 
the  competition  is  open  to  both  the  designer  and  the  practical 
man — the  first  to  tell  how  it  should  be  done  from  his  stand- 
point ;  the  second  to  tell  where  the  designer  has  fallen  down 
and  what  he  should  look  out  for  to  get  better  results.  Possibly 
the  designer  is  not  given  a  fair  chance?  If  so,  what  should  be 
done   to  insure  better   results   and   where   does   the  trouble  lie? 


A  S  M  E  Code  ^"  ^^^  ^  committee  on  power  tests  was 
appointed  by  the  American  Society  of  Me- 
chanical Engineers,  and  given  the  duty  of 
^**'*  revising    and    extending    the    present    test 

codes  of  the  society  relating  to  power  plant  apparatus.     This 

committee  has  presented  a  preliminary  report  which  is  pub- 
lished in  the  November  issue  of  its  Proceedings  and  will  be 
presented  at  the  annual  meeting  this  month.  Twelve  codes 
for  testing  individual  apparatus  are  presented  in  the  second 
part  of  the  report,  the  first  part  being  devoted  to  standards  and 
general  matters.  Among  these  is  a  code  for  locomotive  tests 
which    contains     some    suggestions     that    will    probably    arouse 
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considerable  discussion.  Codes  are  given  for  what  are  termed 
shop  tests,  or  tests  made  where  the  power  is  absorbed  by  a  brake, 
and  for  road  tests  where  the  locomotive  is  in  regular  operation 
on  the  road.  Under  the  latter  head  the  proposed  code  provides 
that  the  fire  shall  be  thoroughly  cleaned,  ashes  and  refuse  re- 
moved from  the  smoke  box  and  ash  pan,  and  the  fire  burned 
down  as  low  as  possible  just  before  the  locomotive  leaves  the 
engine  house.  The  average  thickness  of  the  firebed  is  to  be  then 
noted  as  well  as  the  steam  pressure,  water  level  and  the  time, 
and  it  is  to  be  considered  that  this  is  the  starting  time  of  the 
test.  Weighed  coal  is  then  to  be  used  and  the  regular  work  of 
the  test  started.  It  is  provided  that  the  water  data  only  shall  be 
taken  just  before  the  train  starts.  As  the  end  of  the  route  is 
approached  the  fire  shall  be  burned  down  to  such  an  extent  as 
to  leave,  as  near  as  practicable  after  cleaning,  the  same  amoum 
of  live  coal  on  the  grate  as  that  observed  at  the  start.  On 
reaching  the  terminal,  the  steam  pressure,  water  level  and  time 
are  to  be  noted  and  the  test  is  then  completed.  Practically  the 
same  conditions  and  provisions  hold  for  the  shop  tests. 

For  road  test  the  code  provides  that  the  length  of  time  on 
which  the  hourly  rates  of  combustion  and  evaporation  are  based 
is  the  total  time  that  the  throttle  valve  is  open  and  not  the 
elapsed  time  between  the  starting  and  stopping  times. 

It  would  seem  that  both  of  the  features  just  mentioned  should 
be  subject  to  more  elaborate  treatment,  especially  in  connection 
with  the  tests  of  freight  locomotives  which  not  infrequently 
consume  considerable  fuel  while  standing  on  side  tracks.  Pro- 
vision should  be  made  for  deducting  this  as  well  as  the  fuel 
consumed  by  auxiliaries,  if  the  hourly  rate  of  combustion  is 
based  only  on  the  time  during  which  the  throttle  is  open.  It 
is  specified  in  the  proposed  code  that  the  dimensions  of  heat- 
ing surface  of  boilers  and  superheaters  are  those  surfaces  in 
contact  with  the  fire  or  hot  gases.  In  this  connection  it  should 
be  remembered  that  the  amount  of  heating  surface  given  in 
published  descriptions  of  locomotives  and  in  the  data  from 
locomotive  builders  is  measured  on  the  outside  of  the  tubes 
between  the  tube  sheets  or,  in  other  words,  is  the  area  of  the 
tube  in  contact  with  the  water.  The  firebox  heating  surface, 
however,  is  usually  based  on  the  fire  side  of  the  sheet,  and  in-: 
eludes   the  heating  surface  of  the  back  tube  sheet. 

The  standard  units  on  which  to  base  the  various  measures 
of  capacity  as  recommended  are,  for  boilers :  "One  pound  of 
water  evaporated  into  dry  steam  from  and  at  212  deg.  per 
hour."  For  locomotives.  "One  indicated  horse  power  developed 
in  the  main  cylinders,"  and  "one  dynamometer  horse  power 
delivered    to    the    drawbar."    '*"     •■'•-:':;•  '}-;%■•:•    \ 

The  recommended  standards  of  efficiency  and  economy  for 
locomotives  are  as  follows :  Pounds  of  dry  fuel  per  i.  h.  p.  per 
hour  and  per  d.  h.  p.  per  hour ;  pounds  of  dry  steam  per  i.  h.  p. 
per  hour,  and  per  d.  h.  p.  per  hour  and  pounds  of  dry  fuel  per 
ton-mile. 

The  report  is  accompanied  by  thirty-four  appendices,  giving 
detailed  instructions  as  to  the  methods  to  be  pursued  in  using 
the  various  pieces  -of  apparatus  and  in  the  location  of  apparatus 
and  instruments  for  locomotive  tests.  It  is  directed  that  the 
water  meter  should  be  attached  to  the  suction  pipe  of  the  in- 
jector at  a  point  where  it  can  be  conveniently  read  when  the 
train  is  in  motion.  A  check  valve  should  be  provided  to  pre- 
vent hot  water  backing  through  it  when  starting  and  stopping 
the  injector.  It  is  recommended  that  a  rod  be  attached  to  the 
reverse  lever  and  carried  forward  to  the  observation  box  on 
the  pilot,  where  a  scale  should  be  provided  to  show  its  position. 
It  further  states  that  a  rod  should  be  likewise  connected  to  the 
throttle  valve  lever  for  the  same  purpose.  For  giving  the  tem- 
perature in  the  front  end  a  bulb  thermometer  reading  to  1,000 
deg.  Fahr.  and  inserted  so  that  the  bulb  occupies  a  position  be- 
low the  top  of  the  exhaust  nozzle  and  between  it  and  the  front 
tube  sheet,  should  be  used.  For  temperatures  over  2,000  deg. 
Fahr.  an  optical,  pneumatic  or  radiation  pyrometer  is  specified. 
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Boundaries  and  Landmarks.  By  A.  C.  Mulford.  Cloth  bound,  5}4  in.  x 
8  in.,  89  pages,  19  illustrations.  D»  Van  Nostrand  Co.,  New  York. 
Price    $1.00.  ■    ";'C 

This  work  is  unique  among  books  on  surveying  in  that  it  does 
not  describe  methods  of  measuring  boundary  Hnes.  but  discusses 
the  establishing  of  new  landmarks  and  the  finding  of  old  ones. 
It  is  intended  to  familiarize  the  surveyor  with  the  different 
types  of  old  boundaries  that  exist  throughout  the  country.  The 
author  has  not  tried  to  write  a  handbook,  the  style  of  the  work 
being  suggestive  rather  than  specific. 


Mechanical  WorJd  Pockctbook,  Diary  and  Year  Book  for  1913.  Illustrated- 
Bound  in  cloth,  330  pages,  4  in.  x  6  in.  Published  by  Emott  &  Co., 
65    King  street,    Manchester,   Eng.      Price,    16   cents. 

In  this,  the  twenty-sixth  edition  of  this  pocketbpok  and  diary, 
several  new  sections  have  been  added  and  a  number  of  others 
have  been  completely  revised.  New  data  and  tables  will  be 
found  in  the  section  on  gas  engines,  while  that  on  oil  engines 
has  been  greatly  extended,  particularly  in  connection  with  the 
Diesel  engine.  There  is  a  new  section  on  heat  and  another  on 
chain  driving.  Spiral  gearing  is  also  the  subject  of  a  new  sec- 
tion. A  diary  and  memorandum  for  1913  follows  the  reference 
section. 


Comparative  Trials  of  Gasolene  and  .4lcoliol  Internal  Combustion  Engines. 
lly  R.  W.  Strong  and  Lawson  Stone.  Illustrated.  Bound  in  paper, 
243  pages,  6  in.  x  9  in.  Published  by  the  Bureau  of  Mines,  Depart- 
ment  of  the   Interior,   Washington,    D.   C. 

.\  complete  account  of  the  work  of  the  Bureau  of  Mines  in 
connection  with  the  testing  of  the  comparative  fuel  values  of 
gasolene  and  denatured  alcohol  in  internal  combustion  engines 
will  be  found  in  this  bulletin  (No.  43).  The  tests  were  very 
elaborate  and  the  report  contains  the  full  data  which  is  shown 
both  in  tabular  and  curve  fortn.  The  net  esults  of  the  tests 
indicate  that  denatured  alcohol  gives  the  greater  efficiency. 


Raihvay  Tool  Foremen's  .Association.  Proceedings  ot"  the  fonrtli  annual 
convention.  Illustrated.  Bound  in  paper.  109  pages,  6  in.  x  9  in. 
Published  by  the  .Xmerican  Railway  Tool  Foremen's  Association,  A.  R. 
Davis,   Secretary,   Macon,   Cia.      Price,   50  cents. 

At  the  fourth  annual  convention  of  this  association,  held  in 
Chicago,  July  9-11,  1912,  papers  on  Milling  Cutters  and  Ream- 
ers ;  Standardization  of  Carbon  Tool  Steel ;  Tempering  of  Tool 
Steel  in  the  Electric  Furnace ;  Standardization  of  Steel  for 
Small  Tools,  and  Checking  Shop  Tools  were  presented  for  dis- 
cussion. The  full  text  of  4he  papers  and  of  the  discussion,  as 
well  as  the  report  of  the  secretary  and  treasurer,  a  Hst  of  the 
officers  and  the  members  of  the  various  committees  are  given  in 
this  volume.  Topics  for  discussion  at  the  next  convention  have 
been  selected,  and  are  published  therein,  as  well  as  a  complete 
list  of  the  members  of  the  association,  with  their  addresses. 


Railway '  Master  Mechanics'  .Association.  Proceedings  of  1912  convention. 
Illustrated.  Bound  in  cloth,  432  pages,  6  in.  x  9  in.  Published  by 
the  American  Raihvay  Master  Mechanics'  Association,  J.  W.  Taylor, 
Secretary,   390   Old  Colony  building,   Chicago.     Price,   $2.50. 

The  reports  and  papers  presented  at  the  last  annual  convention, 
together  with  a  full  verbatim  account  of  the  discussions,  are 
given  in  this  volume.  These  cover  the  following  subjects:  Cast 
Steel  Locomotive  Frames;  Contour  of  Tires;  Design,  Construc- 
tion and  Inspection  of  Locomotive  Boilers;  Engine  Tender 
Wheels ;  Flange  Lubrication ;  Main  and  Side  Rods ;  Mainte- 
nance of  Superheater  Locomotives;  Mechanical  Stokers;  Re- 
quirements for  Headlights ;  Safety  Valves ;  Standardization  of 
Tinware,  and  Steel  Tires.  Full  specifications  and  drawings  of 
the  standards  of  the  association  are  included,  as  well  as  a  list 
of  the  members  and  their  addresses.  The  officers,  members  of 
committees  to  report  at  the  next  convention  and  the  subjects 
to  be  discussed,  as  well  as  the  constitution  and  by-laws  of  the 
association,  form  part  of  the  volume. 
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Electric  Systems  for  Train  Lighting 


"Light  Failures  on  Well  Maintained  Electric   Service  Now 
Average   in   the   Neighborhood  of  1  Per   1,000,000  Miles." 
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The  following  account  of  the  electric  systems  used  for  train 
lighting  in  this  country  is  taken  from  a  paper  on  Train  Light- 
ing, which  was  presented  before  the  Railroad  Sessions  of  the 
annual  meeting  of  the  American  Society  of  Mechanical  Engi- 
neers, held  in  New  York  on  Thursday  morning.  December  5,  by 
H.  A.  Currie,  of  the  Xew  York  Central  &  Hudson  River,  and  Ben- 
jamin  1".   WOod,   of  the   Pennsylvania   Railroad.     The  first  part 

r  of  the  paper  was  given  over  to  a  review  of  the  subject  of  train 
lighting  fntm  the  time  candles  were  used  to  the  present  day. 
The  methods  jcniployed  are  given  in  historical  order  and  com- 
prise the  candle,  oil,  gas  and  electric  lighting  systems.     The  sys- 

'  •  tems  appear  to  occupy  a  period  of  25  years  each,  beginning  with 
candle  lighting  in  1825.  The  early  methods  of  candle  and  oil 
lighting  are  described  in  brief  outline.  The  gas  lighting  period 
is  gone  into  more  fully  and  the  systems  in  general  use  are  de- 
scribed.    Then    follows   in   still   more   detail   a   consideration  of 

.  -  the  electric  lighting  period,  from  which  the  following  is  taken : 
Early  in  1881  the  London,  Brighton  &  South  Coast  had  in 
operation  a  straight  storage  battery  system  with  a  battery  under 
each  car,  the  battery  being  charged  during  the  layover  period 
at  terminals.  Bichromate  primary  batteries  were  tried  on  trains 
in  France  during  the  year  1885.  The  scheme  was  abandoned, 
however,  when  the  first  set  of  batteries  had  run  down  and  re- 
newal of  the  electrodes  and  acid  was  necessary.  About  this 
time  both  the  Pennsylvania  Railroad  and  the  Boston  &  Albany 
tried  out  the  straight  storage  system.  The  general  opinion  was 
that  the  system  was  practical,  but  too  expensive  for  general  use. 
In  1888  the  Chicago,  Milwaukee  &  St.  Paul  had  in  service  a 
train  equipped  with  a  head-end  system  consisting  of  a  boiler, 
engine,  generator,  etc..  installed  in  a  separate  car  for  supplying 
light  to  the  train.  The  present  system,  developed  later,  uses 
steam  from  the  locomotive. 

The   axle   driven    generator   was    developed   coincidently    with 

'  electric  lighting.  The  first  installation  of  this  kind  consisted  of 
a  generator  connected  to  a  relatively  high  capacity  battery  and 
hand-operated  main  switch  and  pole  changer,  regulation  being 
effected  through  the  inherent  regulation  of  the  batteries  taking 
the  excess  current  at  high  speeds,  thereby  holding  the  voltage 
nearly  constant  by  armature  reaction.  Later  the  brushes  were 
automatically  shifted  with  the  speed  for  voltage  regulation. 
The  next  step  was  to  allow  the  belt  to  slip  at  speeds  in  excess 
of  the  speed  required  to  deliver  current  at  normal  voltage. 

J.     .    .    .    ,    ..    STR.MGHT    ST0R.\GE    SYSTEM. 

•'.•:  In  this  system,  each  car  is  provided  with  a  storage  battery, 
'  which  must  be  charged  at  terminals  during  the  layover  period. 
A  consideration  of  the  requirements  for  successful  operation  re- 
veals the  following  essentials:  The  capacity  of  the  battery  must 
be  in  excess  of. the  demand  for  current  to  operate  lamps,  fans, 
etc.,  for  the  longest  run  between  charging  periods.  The  power 
plant,  or  other  outside  source  of  power,  must  be  of  sufficient 
capacity  to  meet  the  maximum  demand  for  charging  current. 
The  layover  time  at  terminals  must  be  sufficient  to  cover  all 
necessary  shifting  and  charging  of  the  batteries  at  the  proper 
rate.  The  yard  must  have  a  sufficient  number  of  tracks  provided 
with  charging  outlets,  so  arranged  that  the  charging  of  batteries 
will  not  interfere  with  shifting  operations. 

■  ,'  Two  considerations  enter  into  the  determination  of  the  size 
of  the  battery— the  demand  for  current  and  the  weight  of  the 
battery.  The  demand  for  current  will  vary  with  the  type  of  car 
used,  the  number  and  size  of  lamps  and  other  electrical  appa- 
ratus installed  and  the  time  during  which  this  apparatus  is  used. 


The  battery  must  be  divided  into  units  of  a  weight  that  may  be 
readily  handled.  The  batteries  in  general  use  in  train  lighting 
service  have  a  rated  capacity  of  approximately  300  ampere- 
hours.  This  is  about  the  maximum  limit  of  capacity  for  Plante's 
type  batteries  having  weight  low  enough  for  convenience  in 
handling.  The  great  majority  of  cars  on  which  this  system 
is  used  are  equipped  with  a  64  volt  lead-lead,  or  nickel-iron 
battery  with  cells  connected  in  series.  A  few  cars  are  operated 
at  other  voltages,  viz.,  26,  30,  32  and  110.  Two  battery  boxes 
are  generally  provided  and  secured  to  the  under  side  of  the  car, 
one  on  each  side  equidistant  from  the  ends  of  the  car,  and 
with  the  front  or  door  side  slightly  back  of  the  line  of  outside 
finish.  The  cells  are  put  up  in  double  compartment;  lead-lined 
wood  tanks  provided  with  handles,  rollers,  etc.,  for  convenience 
in  handling.  The  two  halves  of  the  battery  are  connected  in 
series  and  leads  are  run  to  the  switchboard  in  the  end  of  the  , 
car.  Taps  are  taken  off  these  leads  at  the  battery  terminals  and 
run  to  charging  receptacles,  conveniently  located  on  each  side  of 
the  car. 

The  ampere-hour  meter  is  coming  into  general  favor  as  an 
indicator  of  the  state  of  charge  of  the  battery.  .As  an  adjunct 
a  shunt  trip  circuit  breaker  is  sometimes  installed,  the  connec- 
tions being  such  that,  when  the  battery  is  fully  charged,  the 
pointer  on  the  meter  closes  a  circuit  which  energizes  the  shunt 
trip  and  opens. the  breaker,  thus  cutting  the  battery  off  charge. 
The  source  of  power  available  for  charging  purposes  at  terminal 

T.\nLE   1. — Costs  of   Various   Systems  of   P.\ssENr,ER   C.\r   Illumination. 
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1825-1850 
Candles 

1850-1875 
Oil 

1875-1900 
Gab 

1900 
ELXcrmtc 

■  '■■     ■'.'     > 

Gaso- 
lene 

Pintsch 

Aoety- 

Head- 
End 

Straight 
Storace 

Axle 
Coach 

4-20 

4-10 

0  to  $3 

15-25 

20 
1 

20-50 

20-60 

$10-$60 

40-120 

60-100 
1  50-2 

50-60 

200 
$500 

160 
150 

50 

350 

6 

60-70 
300 

$400 

60» 

150 

200 

50 
400 

7 

60-70" 

400 
$500 

$40 
$200 
$200 

$60 

$500 

$8 

30-40 
350 

$700» 

25 

750 

400 

100 

1250 

31 

■40-50 

250 

$600 

20 

500 

300 

62 

1350 

34 

60-70 

450 

Fixture*  and  Conneetioni. 
'Cost  of  PUnt 

$1000 

>  Yearly  Operatinc  Coat.. . 

Yearly  Haulaga  CoM 

Interest,      Inauranoe     and 
Taxea 

200 
400 

145 

•Total  Yearly  Coat 

Coat  per  Year  per  Seat... 

750 
13 

■  At  the  time  of  the  prevalence  of  these  systemi  only  limited  trains  were  so  equipped. 

*  Includins  all  maintenance. 

*  Share  per  ear  considering  whole  train. 

*  Average 

'  Baaed  on  capacity  for  500  cars. 

Basis  for  above  figures.  Passengers  Carried  suppose  all  seats  to  be  occupied.  The  FixtuiM 
and  ConnectioDs  are  in  nearly  every  casQ  from  actual  iastallations.  Cost  of  Plant  is  the  first 
cost  divided,  by  the  capacity  in  number  of  cars  .nupplied.  Yearly  Operating  Cost  includes  fuel 
or  power  and  attendance  and  maintenance  but  not  all  are  actual  costs,  but  are  6lled  out  by  closa 
estimates.    Yearly  Cost  per  .Seat  is  simply  an  arbitrary  means  of  comparing  cost  per  passenger. 


yards  must  be  of  the  proper  voltage  and  of  capacity  sufficient  to 
meet  the  maximum  demand.  The  charging  voltage  provided  is 
usually  50  per  cent,  higher  than  the  normal  voltage  of  the  bat- 
tery. Hand  or  automatically  operated  resistance  devices  are  pro- 
vided for  reducing  the  voltage  of  the  individual  charging  lines 
to  the  proper  point.  The  batteries  are  charged  while  on  the 
car  under  normal  conditions.  When  the  layover  period  is  short 
it  is  sometimes  necessary  to  exchange  a  discharged  battery  for 
one  fully  charged. 

The  operating  schedule  of  cars  equipped  with  this  system  must 
be  worked  out  to  allow  sufficient  layover  at  terminals  to  permit 
the  charging  of  batteries  and  shifting  of  cars.     Anything  that 
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restricts  the  shifting  operations  necessitates  either  additional 
yard  trackage,  additional  motive  power,  or  both.  As  cars  pro- 
duce a  revenue  only  when  in  service,  it  is  the  aim  of  the  trans- 
portation department  to  decrease  the  layover  period  to  a 
minimum. 

■'  HEADEND    SYSTEM.      ;-■.-■■ 

The  head-end  system  consists  essentially  of  a  steam-driven 
generator  located  in  the  baggage  car  or  on  the  locomotive. 
Proper  controlling  apparatus  is  provided  and  train  lines  are 
run  from  the  generator  through  the  entire  length  of  the  train, 
flexible  connections  being  used  between  cars.  It  comprises  the 
following  apparatus :  A  generator,  usually  steam  turbine-driven, 
placed  in  the  baggage  car  or  on  the  locomotive,  and  furnished 
with  steam  from  the  locomotive;  the  necessary  indicating,  regu- 
lating, and  controlling  apparatus  placed  near  the  generator  and 
in  an  accessible  position ;  train  line  wires  of  the  proper  size  on 
each  car  and  running  the  entire  length  of  the  train,  flexible  con- 
nections being  made  between  cars,  in  the  vestibule;  batteries, 
consisting  of  a  suitable  number  of  cells  connected  in  series  and 
placed  in  battery  boxes  attached  to  the  under  side  of  the  cars; 
lamp  regulators  are  sometimes  installed  in  the  cars  to  compen- 
sate for  the  line  drop  and  to  maintain  constant  voltage  at  the 
lamps. 

The  successful  operation  of  this  system  requires  that  a  suf- 
ficient amount  of  steam  at  the  proper  pressure  be  provided 
when  lighting  is  necessary.  As  it  is  the  object  of  the  trans- 
portation department  to  get  trains  to  their  destination  on  time, 
lack  of  steam  is  felt  first  by  the  lighting  system,  the  pressure 
being  reduced  or  steam  cut  off  entirely  so  that  the  schedule 
may  be  maintained.  When  the  train  is  broken-up  en  route,  it 
is  obvious  that  each  section  must  either  be  equipped  with  a 
battery  to  insure  light  until  the  train  is  again  made-up,  or  pro- 
vided with  some  auxiliary  light.  A  member  of  the  train  crew 
must  be  capable  of  operating  the  generating  apparatus  and  of 
making  running  repairs  and  adjustments  en  route. 

Head-end  systems  are  generally  operated  at  64  or  110  volts, 
although  in  late  years  the  introduction  of  tungsten  lamps  has 
gone  a  long  way  to  eliminate  the  need  of  the  high  voltage  equip- 
ments and  comparatively  few  railroads  are  now  using  110  volts. 
It  is  apparent  that  the  use  of  the  head-end  system  must  be 
restricted  to  a  few  trains  having  assigned  runs  or  that  it  must 
be  extended  to  cover  all  the  cars  operated  by  the  railroad  in 
electrically-lighted  trains. 

AXLE    GENERATOR    SYSTEM. 

The  axle  generator  systems  used  in  this  country  comprise  the 
following  principal  parts :  An  axle-driven  generator  mounted 
on  the  car  truck.  (Abroad  where  rigid  trucks  are  used  the  axle 
generator  is  frequently  secured  to  the  under  side  of  the  car 
body.)  A  suspension  by  which  the  axle  generator  is  supported 
from  the  truck  frame.  A  drive,  connecting  the  armature  shaft 
to  the  axle.  A  regulator  for  controlling  the  voltage  and  output 
of  the  generator  at  all  train  speeds.  An  automatic  switch  de- 
signed to  open  on  reverse  current  for  the  purpose  of  prevent- 
ing discharge  of  the  battery  through  the  generator.  A  regu- 
lator for  controlling  the  voltage  impressed  on  the  lamp  cir- 
cuits. A  battery  of  a  suitable  number  of  cells  to  supply  cur- 
rent when  generator  current  is  not  available. 

For  the  successful  operation  of  the  system,  the  following  re- 
quirements must  be  met :  The  polarity  of  the  generator  ter- 
minals must  remain  unchanged  with  a  movement  of  the  car 
in  either  direction.  At  all  train  speeds,  from  the  cutting-in 
speed  of  the  generator  to  the  maximum,  the  generator  output 
and  voltage  must  be  maintained  within  the  desired  working 
limits.  The  generator  must  be  automatically  connected  and  dis- 
connected from  the  battery  circuit  as  the  train  speed  rises  above 
or  falls  below  the  critical  speed.  The  lights  may  be  burned  at 
any  time  and  the  transfer  of  this  load  from  the  battery  to  the 
generator  and  vice  versa  must  result  in  no  appreciable  change 


in  the  candle  power  of  the  lamps.  The  voltage  impressed  on 
the  lamp  circuit  must  be  maintained  within  such  Hmits  as  will 
give  satisfactory  illumination  and  reasonable  life  of  lamps.  •..._-. 
The  early  axle  generators  were  practically  all  of  the  constant 
current  type.  The  generator  maintained  a  constant  current, 
and  only  that  portion  went  to  the  battery  that  was  not  required  by 
the  lights.  The  generator  output  could  be  varied  by  hand  ad- 
justment, and  it  was  necessary  to  adjust  the  generator  output 
so  that  there  would  be  an  approximate  balance  between  the  bat- 
tery input  and  batter>-  output,  account  being  taken  of  the  bat- ■ 
tery  ampere-hour  efficiency.  This  requires  consideration  of  both 
the  ampere  capacity  of  the  generator,  and  the  ampere-hour  de- 
mand during  the  trip.  The  demand  varies  with  the  number  and 
size  of  lamps  installed,  the  run  in  which  the  car  is  operated, 
the  number  and  duration  of  stops,  and  the  proportion  of  total 
running  time  of  the  train  below  cutting-in  speed.  .\  change  of 
the  car  from  local  to  through  service,  or  vice  versa,  required 
a  complete  readjustment  of  the  regulation.  A  failure  to  so  re- 
adjust would  quickly  result  in  battery  deterioration,  the  plates 
becoming  sulphated  with  a  low  generator  output,  while  a  cor- 
responding high  output  would  boil  away  the  electrolyte.  In  a 
variation  of  this  method  the  battery  was  charged  at  a  definite 
rate,  generally  the  normal  charging  rate,  while  the  generator 
output  varied  with  the  lamp  load.  In  more  recent  systems  con- 
stant current  is  maintained  until  the  generator  voltage,  increas- 
ing as  the  counter  e.  m.  f.  of  the  battery,  reaches  a  definite  value, 
after  which  one  of  two  results  will  obtain,  depending  upon  the 
design  of  the  control  apparatus.  In  one  the  generator  voltage 
is  held  approximately  constant  producing  what  is  known  as  the 
taper  charge  or  a  gradual  decrease  in  the  rate  of  charge.  In 
the  other,  the  generator  voltage  is  automatically  reduced  to  the 
"floating"  e.  m.  f.  of  the  battery  and  maintained  approximately 
constant.     This  is  known  as  "stop  charge"  regulation. 

Both  methods  originally  depended  upon  the  operation  of  a 
voltage  coil  actuating  a  switch,  which  in  turn  changed  the  field 
current  by  means  of  resistance.  Premature  closing  of  the  bat- 
tery stop  charge  switch  resulted  in  undercharging  and  conse- 
quent sulphating,  while  delayed  closing  caused  overcharging  and 
the  boiling  away  of  the  electrolyte. 

These  devices  are  being  superseded  by  a  system  using  a  volt- 
age coil  in  the  regulator  instead  of  the  voltage  switches  pre- 
viously mentioned.  Here  the  current  output  is  maintained  con- 
stant to  the  full  generator  capacity  regardless  of  the  current  de- 
mand, and  the  battery  must  supply  all  current  in  excess  of  the 
capacity  of  the  generator.  As  the  battery  becomes  charged  the 
generator  voltage  gradually  increases  and  at  a  predetermined 
voltage  the  voltage  regulating  coil  takes  the  control  of  the 
generator  from  the  current  regulating  coil  and  when  the  bat- 
tery becomes  fully  charged  the  current  decreases  until  the  bat- 
tery is  "floating  on  the  line."  As  the  voltage  on  the  battery 
on  charge  is  approximately  30  per  cent,  higher  than  on  discharge, 
it  is  necessary  to  provide  some  means  of  lamp  regulation  in 
order  to  keep  a  constant  voltage  on  the  lamps.  In  the  early 
axle  generating  systems  this  was  accomplished  by  introducing 
a  fixed  metallic  resistance  into  the  lamp  circuit  at  the  instant 
the  automatic  switch  closed  transferring  lamp  load  from  battery 
to  generator.  This  method,  however,  was  not  altogether  reliable 
as  the  generator  voltage  varied  with  the  condition  of  the  battery 
and  the  number  of  lamps  burning.  The  variation  of  the  volt- 
age due  to  these  conditions  soon  led  to  the  development  of  a 
variable  metallic  resistance  in  place  of  the  "fixed"  resistance. 
In  this  method  of  regulation  the  amount  of  resistance  in  the 
circuit  was  varied  by  means  of  the  operation  of  a  small  auxiliary 
motor  operated  by  a  voltage  relay  or  other  means. 

A  later  type  of  lamp  regulator  employed,  as  a  means  of  regu- 
lating resistance,  a  series  of  carbon  blocks,  the  resistance  being 
varied  by  varying  the  pressure  on  these  blocks,  the  variation  of 
pressure  being  determined  by  a  pilot  voltage  coil  connected 
across  the  lamp  mains. 

In  this  country  it  is  the  general  practice  to  support  the  axle 
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'.       generator  from  the  truck  frame.     When  first  applied,  the  gen- 

::\erator  was  placed  between  the  axle  and  the  truck-end  sill,  this 

arrangement    being    known    as    "inside    suspension."      The    gen- 

■    .  .erator  was  not  easily  accessible  for  inspection  and  repairs,  and 

'  ;  at  the  present  time  it  is  placed  outside  of  the  truck  frame,  this 

'arrangement  being  known  as  "outside  suspension."     There  are 

. ;■;  four  general  methods  of  carrying  the  generator   from  the  sus- 

i  pension  framing,  viz.,  bottom  pivoted,  top  pivoted,  parallel  link 

"      and    sliding.      The   bottom    pivoted    was    first   used,    but   at   the 

v.:;   present  time  the  parallel  link  suspension  is  in  more  general  use. 

-3-       The  drive   usually   used   employed  a   rubber-filled   canvas   belt 

;.•  V-  running  on  pulleys  on  the  axle  and  the  armature  shaft.     The 

„   axle  pulley  as  first  used  was  cast  iron  mounted  directly  on  the 


advantages  as  the  chains,  but  it  is  found  that  in  winter  the  bot- 
tom of  the  V  groove  in  the  sheaves  packs  with  ice  and  snow, 
and  driving  power  is  lost.  Neither  the  chain  nor  V  belt  re- 
quires a  tension  device. 

A  form  of  shaft  drive,  from  a  bevel  gear  on  the  car  axle, 
through  an  extensible  shaft  with  universal  couplings  to  a  gen- 
erator carried  from  the  car  body,  is  being  tried.  A  gear  drive, 
with  the  generator  mounted  on  the  car  axle  after  the  manner 
of  the  street  car  motor  mounting  has  also  been  prepared  and 
will  soon  be  tried.  The  latter  will  no  doubt  require  a  track  pit 
for  the  inspection  and  repair  of  the  generator. 

Plain  bearings  with  ring  oilers  were  used  almost  exclusively 
until  five  years  ago.     With  this  method  of  lubrication,  it  was 
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car  axle,  the  bore  of  the  pulley  conforming  to  the  taper  of  the 
axle,  but  on  account  of  inequalities  in  the  axle  which  was  ham- 
mered or  rough-turned,  it  was  wrapped  with  tarred  paper.  The 
axle  pulley  at  present  in  use  is  of  pressed  steel,  mounted  on  a 
steel  bushing,  the  bushing  being  secured  independently  to  a 
turned  seat  on  the  axle,  and  the  pulley  mounted  thereon.  Belt 
tension  is  provided  by  means  of  springs  which  also  afford  relief 
to  the  belt  due  to  the  movement  of  the  car  axle  with  respect  to 
the  truck  frame.  One  spring  is  generally  used  when  the  gen- 
erator has  top,  bottom  or  sliding  suspension  and  two  springs 
with  the  parallel  link  suspension.  Chains  of  the  silent  type 
have  also  been  tried  and  have  the  advantage  of  positive  action 
and  decrease  in  bearing  pressure,  but  the  wear  of  the  links  both 
on  t!:e  face  and  the  pivot  sprockets  has  been  excessive.  Belts 
of  V  section  have  been  tried  and  would  seem  to  have  the  same 


necessary  to  carry  the  oil  level  so  high  that  it  frequently  entered 
the  generator  frame  and  damaged  the  armature  and  field  coils. 
To  overcome  this  trouble,  a  form  of  wick  oiler  was  tried  which, 
however,  proved  unsatisfactory.  The  next  improvement  was  a 
combination  ring  and  chain  oiler,  which  is  now  in  general  use 
on  one  type  of  machine.  Waste-packed  bearings  have  also  been 
extensively  used  and  have  given  no  trouble  on  account  of  oil 
entering  the  generator  frame.  Considerable  trouble,  due  to  hot 
bearings  has  been  experienced.  Ball  bearings  for  axle  gener- 
ators were  introduced  in  England  about  1907  and  tried  in  this 
country  in  the  early  part  of  1911.  Although  their  use  to  date 
has  been  limited,  the  indications  are  that  this  bearing  will  be- 
come popular  on  future  machines.  On  account  of  the  widely 
varying  temperatures  between  summer  and  winter  conditions 
that  obtain  in  the  operation  of  axle    generators,  it  was  necessary 
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to  develop  special  oils  that  would  remain  fluid  at  low  tempera- 
tures. Those  now  used  have  a  freezing  point  of  10  deg.  Fahr. 
For  ball  bearing  lubrication  grease  should  be  free  from  acid  or 
alkali ;  should  not  oxidize  or  evaporate ;  should  not  gum  or  lose 
its  body.     - ;,.  ;  ..-_;:--v',;.":-;-^-;,.  -^''-'-'y--'- ■■■'f^.i..  ;■}■■■ 

LAMPS    AND    VOLTAGE. 

The  early  train  lighting  lamps  were  of  the  ordinary  multiple 
burning  type  regularly  manufactured,  and  as  the  demand  in- 
creased manufacturers  took  up  the  development  of  lamps  espe- 
cially adapted  to  train  lighting.  One  of  the  requisites  of  these 
lamps  is  that  the  smallest  size  bulb  consistent  with  reasonable 
life  of  lamp  be  used.  Among  the  early  lamps  was*"  a  foreign- 
made  carbon-filament  lamp  operating  at  4  watts  per  c.  p.  Some 
time  later,  a  carbon  lamp  operating  at  3.5  watts  per  c.  p.  was 
developed  by  American  manufacturers. 

v;  It  was  found  that  the  future  of  electric  car  lighting  depended 
to  a  large  extent  upon  whether  or  not  lamps  of  still  higher  ef- 
ficiencies could  be  manufactured  in  large  quantities.  About  this 
time  the  tungsten  lamp  was  introduced  in  regular  multiple  burn- 
ing service  and  investigations  were  immediately  started  with  a 
view  to  adapting  it  to  car  lighting.  The  use  of  tungsten  lamps, 
however,  was  looked  upon  with  some  doubt  on  account  of  the 
extremely  fragile  nature  of  the  filament,  especially  in  the  smaller 
sizes.  Eventually  a  25-watt  lamp  was  developed.  This  did  not 
improve  conditions  appreciably,  since  many  of  the  carbon- 
filament  lamps  were  approximately  of  the  same  wattage.  Further 
investigations  resulted  in  the  development  of  a  15-watt  lamp 
which  improved  conditions  sufficiently  to  warrant  its  use  in 
large  quantities,  and  made  it  possible  to  light  a  car  at  a  reason- 
able current  demand.  \N'ith  the  introduction  of  tungsten  lamps 
the  standard  voltage  of  axle  generators  has  been  changed  from 
60  to  30  volts. 

Coincident  with  the  introduction  of  tungsten  lamps  into  train 
lighting  service  there  was  introduced  the  so-called  "hot  filament" 
system.  The  basis  for  this  system  was  the  belief  that  a  tungsten 
filament  of  the  early  type  when  heated  to  about  400  deg.  Fahr., 
was  less  fragile  than  when  cold,  so  that  by  maintaining  the 
filaments  at  this  temperature  the  life  of  lamps  could  be  mate- 
rially increased.  A  circuit  switching  arrangement  was  pro- 
vided whereby  the  lamps  were  operated  across  30  cells  of  battery 
when  light  was  desired  and  across  the  two  remaining  cells  of 
the  battery  at  other  times,  this  being  sufficient  to  keep  the  fila- 
ments at  a  dull  red.  Later,  the  introduction  of  the  drawn  wire 
filament  rendered  this  system  unnecessary,  and  it  has  been 
abandoned. 

Metalized-filament  lamps  with  small  opal  bulbs,  operating  at 
about  2j/2  watts  per  c.  p.  were  developed  for  berth  lighting. 
These  lamps  gave  satisfaction  at  first,  principally  because  berth 
lights  had  never  before  been  furnished.  As  the  public  became 
educated  to  their  use,  the  demand  for  more  light  in  berths  be- 
came pronounced,  so  that  it  has  been  found  necessary  to  use 
the  15-watt  tungsten  lamp  as  a  berth  lamp,  and  the  use  of  metal- 
ized-filament berth  lamps  is  decreasing  very  rapidly. 
.Tungsten  lamps  for  train  lighting  purposes  are  now  furnished 
in  10,  15.  20.  25  and  50-watt  sizes,  although  the  bulk  of  demand 
is  concentrated  upon  15  and  50-watt  lamps.  Spherical  bulbs  are 
used  almost  exclusively,  3^  in.  in  diameter  for  the  50-watt  lamp 
and  2  5/16  in.  in  diameter  for  the  smaller  sizes.  -iV-v 

The  voltage  of  the  lamps  is  necessarily  dependent  upon  the 
voltage  of  the  generating  system.  An  investigation  of  the 
records  of  the  principal  railroads  shows  the  use  of  the  following 
voltages  at  the  present  time:  24,  26,  30,  32,  60,  64  and  110.  The 
bulk  of  the  demand  for  train  lighting  lamps  is  concentrated  on 
two  voltage  groups,  the  30  volt,  which  includes  lamps  between 
25  and  34,  inclusive,  and  the  60  volt,  which  includes  lamps  of 
from  50  to  65  volts,  inclusive.  From  an  engineering  standpoint, 
it  is  highly  desirable  that  as  many  of  the  voltages,  wattages 
and  sizes  of  bulb  as  is  possible  be  eliminated.  From  a  manu- 
facturing standpoint,   it   is   desirable  that   some  variation  be  al- 


lowed in  the  voltages,  as  a  large  number  of  high-voltage  and 
low-voltage  lamps  are  accumulated  in  the  manufacture  of  lamps 
of  a  fixed  voltage.  This  brings  up  the  question  of  the  inspec- 
tion of  lamps  before  purchase.  ^r"    ';>'"-■"=.  •"'.  ■^■'^. .:■:■.. "■ 

On  account  of  the  method  of  manufacture  of  train  lighting 
lamps,  manufacturers  have  found  it  most  convenient  to  inspect 
the  lamps  for  initial  variation  by  holding  them  at  a  fixed  candle 
power,  allowing  the  voltage  and  current  to  vary.  From  the  rail- 
road standpoint,  this  method  of  inspection  seems  to  be  wrong. 
as  the  voltage  of  the  circuit  is  maintained  at  a  very  closely  fixed 
value  in  actual  service.  If  the  manufacturers  could  be  per- 
suaded to  do  so,  it  would  be  much  more  desirable  to  have  lamps 
inspected  by  holding  them  at  a  predetermined  voltage,  allowing 
the  variations  to  take  place  in  the  wattage  and  candle  power. 
According  to  the  present  method  of  inspection,  a  variation  of  S 
per  cent,  above  and  below  in  voltage  and  8  per  cent,  above  in 
watts  is  allowed.  If  the  demand  is  concentrated  too  greatly 
upon  one  type  of  lamp,  it  will  probably  be  necessary  to  increase 
these  limits.  On  the  other  hand,  if  the  railroads  among  them- 
selves can  standardize  their  voltage  close  enough  for  each  volt- 
age class  to  permit  the  use  of  any  of  the  lamps  on  any  railroad, 
the  demand  for  any  one  voltage  lamp  will  probably  not  be  great 
enough  to  make  the  increasing  of  the  limits  of  inspection  above 
mentioned  necessary. 

Until  recently  little  attention  has  been  given  to  the  develop- 
ment of  reflectors  adapted  particularly  to  railroad  service. 
There  are  several  very  efficient  ones  now  on  the  market  which 
in  some  cases  have  increased  the  intensity  of  the  light  on  the 
reading  plane  in  a  passenger  car  as  much  as  65  per  cent,  with- 
out changing  the  current  consumption  or  the  candle  power  of 
the  lamps.  To  secure  the  best  results,  attention  must  be  given 
to  the  proper  location  of  the  filament  relative  to  the  reflector. 

The  question  of  sockets  also  plays  an  important  part  in  car 
lighting.  The  socket  must  be  sufficiently  rugged  in  its  con- 
struction to  withstand  the  jar  and  vibraition  encountered  in  the 
handling  of  passenger  equipment  cars.  It  must  also  be  so  con- 
structed that  when  the  lamp  is  screwed  home  there  will  be  suf- 
ficient spring  in  the  inner  shell  and  contact  to  lock  the  lamp 
in  position,  holding  it  so  tight  that  it  will  not  become  unscrewed 
by  the  jar  and  vibration;  L  -     '/^  f^ -^  •     'iv  .r>"- -^  '.■■'':.  I  t.'  \'- 

.    ■  f-/  :;^-,.:-  :.:  ;  ^^  ■^.:.y\^':::  STANDARDIZATION.  .  "  v^'"-  '  ^  {.  ■'l-.''. .' 

The  Association  of  Railway  Electrical  Engineers  has  made 
recommendations  as  to  the  standardization  of  many  of  the  de- 
tails pertaining  to  electric  car  lighting  and  a  number  of  the  rail- 
roads of  the  country  have  already  indicated  their  intention  of 
following  these  recommendations  by  changing  their  equipment  to 
conform  to  the  recommended  practice.  The  standard  voltages 
recommended  by  the  Association  of  Railway  Electrical  Engi- 
neers are:  60  volts  (nominal)  for  straight  storage  and  head- 
end systems;  30  volts   (nominal)    for  axle  generator  systems. 

The  lead  battery  has  been  fairly  well  standardized  and  the 
construction  recommended  includes  a  two-compartment  lead- 
lined  tank  with  rubber  jars.  The  principal  variations  from  the 
standard  in  the  lead  batteries  are  that  some  roads  are  now 
using  lead  covers  in  place  of  the  rubber  covers,  this  change  be- 
ing made  to  lessen  the  danger  to  battery  repairmen  on  account 
of  gas  explosions,  and  the  diflFerence  in  the  method  of  making 
the  connections  to  the  battery  posts.  The  difference  in  batteries 
are  not  of  such  a  character  as  to  preclude  the  interchange  of 
batteries  on  different  roads.  The  nickel-iron  battery  is  manu- 
factured only  by  one  ccfrnpany,  and  therefore  the  battery  is  of 
standard  construction  and  dimensions.  ■•-./"..      ^.■'     1-  i  ' 


Forest  Fires. — The  department  of  agriculture  has  issued  bulle- 
tin 117,  which  is  devoted  to  forest  fires,  their  causes  and  pre- 
vention. It  is  stated  that  the  average  annual  number  of  human 
lives  lost  in  the  United  States  due  to  this  cause  is  70  and  that  the 
value  of  trees  destroyed  is  at  least  $25,000,000. 
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ERECTING    SHOP   KINKS 
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Mt.  Clare  Shops,  Baltimore   &  Ohio,  Baltimore,   Md. 

;;;;.'...;;■■      ^v         v.-AIR    RESERVOIR     HOIST.  -,    ,    ;.^,  '     V  ' 

A  portable  hoist  for  lifting  air  reservoir  In  place  is  shown 
in  Fig.  1.  It  is  made  of  telescopic  pipe,  the  larger  pipe  being 
7  ft.  long  with  pointed  steel  ends  riveted  in  the  bottom  as 
shown  at  A.  The  smaller  pipe  should  be  less  than  I  in.  in 
diameter  and  about  6  ft.  long,  which  will  accommodate  en- 
gines with  running  boards  less  than  12J/2  ft.  above  the  track. 
The  reservoir  is  lifted  by  a  cable;  one  end  is  hooked  over  the 
running  board  and  the  cable  is  passed  under  the  tank,  through 
a  clamp  pulley  located  on  the  edge  of  the  running  board,  and 
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',;;,'■  Fig.  1 — Hoist  for  Applying  Air- Reservoir  Tanks. 

is  fastened  to  the  rod  A'  on  which  it  is  wound.  This  rod  or  shaft 
is  rotated  by  a  handle.  The  bearing  B  is  provided  with  a  lug 
to  hold  the  pawl  C  for  the  ratchet  wheel  E.  The  left  hand 
bearing  is  the  same  as  B  without  this  lug.  They  are  both 
clamped  to  the  large  pipe  by  bolts  extending  through  the  holes 
H.  The  smaller  pipe  is  provided  with  Y^-'m.  pin  holes  located 
12  in.  apart  to  give  any  desired  height  up  to  about  12^  ft. 
The  braces  are  fixed  to  the  framework  as  shown  at  D.  This 
apparatus  may  be  easily  handled  by  two  men,  and  will  be  found 
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Fig.    2 — Device   for    Lifting    Tee-Head    to    Place. 

an  improvement  over  the  old  method  of  lifting  the  reservoir 
in  place  by  screw  jacks,  which  requires  considerable  blocking 
and  takes  a  longer  time  and  more  help.  .  ,;  ■ ,      :• - 

...  ..   •  :  .\PPLYING    TEE-HEAD. 

The  placing'  of  the  tee-head  in  position  in  the  smoke- 
box  is  a  hard  proposition  for  two  men  and  an  awkward 
one  for  three  on  account  of  the  restricted  space.  With 
the    device    shown    in    Fig.    2   the    work    may   be    done    by   one 


man  with  the  help  of  an  overhead  crane.  It  is  made  of  two 
rods  E  not  less  than  1  in.  in  diameter  and  formed  as  shown 
in  the  illustration.  At  the  wide  end  the  rods  are  bent  and 
threaded,  and  fit  in  the  holes  in  the  tee,  as  indicated  in 
Fig.  3.  Collars  are  welded  on  the  rods  to  fit  against  the  flange. 
The   other   bolts   are   free   to   slide   on   the  rods   to   allow    for 


Holes  io  tivhich  kinh  is  faaHrmd 


Fig.  3 — Tee- Head,  Showing  the  Holes  Through  Which  the  Lifting 
;,';.;■  Rods   Are  Attached.      >  •    ."-'.    :.'-.■;.•     '. 

various  sizes  of  tees.  A  chain,  with  an  eye  C  for  the  crane 
hook  is  located  about  5  ft.  from  the  end  of  the  device,  and  is 
welded  to  the  rods  at  A.  The  rods  are  held  together  at  the 
end  by  a  link  D.  With  the  lifting  rods  bolted  in  place  the 
crane  hook  may  be  lowered  through  the  smoke  stack  and 
hooked  into  the  ring  C.  The  workman  can  balance  the  whole 
apparatus  at  D  with  one  hand  and  signal  the  crane  man  with 
the  other,  and  in  this  way  lift  and  fit  the  tee  on  the  stud  bolts. 

GUARD    FOR    CHISEL    BARS. 

The  performance  of  heavy  chisel  work  with  a  sledge  hammer 
is  at  its  best  a  rather  hazardous  operation,  for  oftentimes  the 
sledge  will  not  hit  the  chisel  squarely  on  the  head  and,  glancing 
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Fig.  4 — Guard  for  Chisel   Bar.        .■  • .    .  ^"     V;V;-^    j 

off,  is  liable  to  either  hit  the  man  holding  the  chisel  bar  or 
cause  the  man  swinging  the  sledge  to  lose  his  balance  and  fall. 
For  this  reason  the  guard  shown  in  Fig.  4  may  be  considered 
a  safety  appliance.  It  fits  in  a  recess  cut  in  the  bar  and  the 
halves  are  riveted  together  so  that  they  cannot  be  taken  off 
inadvertently  and  mislaid.  It  is  bell-shaped,  and  should  the 
hammer  miss  the  chisel  head  it  would  be  caught  in  the  guard, 
and  in  this  way  protect  the  man  holding  the  bar. 


Daylight  Working  Hours  in  Honduras. — In  Belize,  British 
Honduras,  the  English  "daylight  saving  scheme"  has  been  put 
in  effect.  To  more  economically  adjust  the  ordinary  working 
hours  of  the  people  to  the  hours  of  daylight,  during  the  season 
when  days  are  short,  all  of  the  clocks  in  the  city  were  set  ahead 
twenty  minutes ;  so  the  amount  of  daylight  time  which  other- 
wise might  be  wasted  in  the  morning  in  making  one's  toilet  can 
be  availed  of  after  business  hours  for  outdoor  games. 
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In  1910  the  Chicago,  Burlington  &  Quincj-  received  an  order 
of  Mikado  locomotives  from  the  Baldwin  Locomotive  Works 
which  have  a  tractive  effort  of  49,500  lbs.  These  locomotives 
have  27  in.  x  30  in.  cyHnders  and  carry  170  lbs.  steam  pressure. 
The  total  weight  is  271,000  lbs.  Within  the  past  few  weeks  the 
first  of  another  order  of  one  hundred  locomotives  of  the  same 
type  and  from  the  same  builders  has  been  put  in  service.  These 
engines  have  a  maximum  tractive  effort  of  60,000  lbs.,  an  in- 
crease of  over  21  per  cent.,  as  compared  with  those  now  in  use, 
which  has  been  obtained,  however,  with  an  increase  of  only 
about  12  per  cent,  in  total  weight.  Both  classes  are  fitted  with 
superheaters  and,  as  will  be  seen  in  the  accompanying  table  of 
dimensions  comparing  these  two  classes  with  the  engines  of  the 
2-10-2  type  which  were  received  early  in  1912,  the  heating  sur- 
face has  been  increased  over  27  per  cent,  and  the  grate  area  44 
per  cent.     An  increase  of  one  inch  in  tlie  diameter  of  the  cylin- 


when  considered  in  connection  with  the  power  delivered.  In  the 
accompanying  table  are  shown  a  number  of  ratios  of  this  engine 
compared  with  four  other  Mikados  and  a  Santa  Fe  type  locomo- 
tive. It  will  be  seen  that  in  percentage  of  total  weight  on  drivers 
they  are  exceeded  by  one  design  of  the  same  type,  while  on  the 
contrary,  the  average  weight  per  driving  axle  is  the  lowest  and 
the  tractive  effort  is  as  large  as  any  except  the  Chesapeake  & 
Ohio.  If  we  assume  that  a  maximum  indicated  horsepower 
is  attained  at  a  700  ft.  per  minute  piston  speed,  and  that,  ai  this 
speed,  a  tractive  effort  equal  to  62  per  cent,  of  the  maximum 
can  be  obtained,  a  fair  basis  for  comparison  of  capacity  and 
power  is  given.  This  figure  and  the  speed  at  which  it  will 
be  attained  is  shown  in  the  table.  If  a  further  assumption  is 
made  that  21  lbs.  of  water  will  be  required  for  each  horsepower 
hour  a  comparison  of  the  boilers  can  be  made  and  it  will  become 
evident  if  the  evaporation  per  square  fcot  of  heating  surface  is 
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ders  and  of  10  lbs.  in  the  steam  pressure  increases  the  ma.ximum 
pressure  on  the  crank  pin  by  slightly  over  14  per  cent.  The 
increase  of  2  in.  in  the  length  of  the  stroke  accounts,  however, 
for  the  variance  between  the  percentage  increase  in  pressure  on 


higher  than  can  normally  be  expected.  On  this  basis  it  will  be 
seen  that  all  of  the  locomotives  in  the  table  should  be  :ble  to 
deliver  the  power  specified  for  each  and  that  the  Buriington 
engine  will  require  as  low  a  rate  of  evaporation  as  any  of  those 


=r: 


Road , ... ... .. ..... . C.  B.  &  Q.  Erie. 

Type 2-10-2  2-8-2 

Total    weight,    lbs 378,700  320,600 

Weight  on  drivers,  lbs 301,800  237,150 

Per  cent,   of  weijiht  on   drivers 79.7  74 

Average  weight   rer  drivirg  a.xle,  lbs 60,300  59,288 

Tractive    effort,    lbs 71,500  57,460 

Maximum    I.    II.    P.* 2,750  2,330 

Speed  at  which  maximum  I.  H.  P.  is  delivered,  ni.  p.  h 23  25 

Heating  surface,   eva))orating  sq.   ft 5,161  4,155 

Heating  surface,  superheater  sq.   ft 970  843 

Evaporative   heating  surface   -¥■   superheater   heating  surface 5.32  4.94 

Evaporation   per  sq.    ft.   evaporative  heating  surface  per   hour,   Ibs.t 11.2  11.75 

Weight   on   drivers   per   H.    P..   lbs 109.5  101.5 

Total  weight  per  H.  P.,  lbs ^ 137.5  137.5 

Fuel   consumption    per   hour,   Ibs.t 7,210  6,110 

Fuel  consumption  per  sq.   ft.  grate  area  per  hour,  lbs 86  87.5 

Reference  in  American  Engineer — month  and  page May,  231  Feb.,  87 

*  Taken   at   700   ft.    piston   speed,  tractive   effort   assumed  to   be  62   per  cent,  of  maximum. -.V' 

t  Steam  consumption  assumed  to  be  21  lbs.  per  H.  P.  hour.  ..■■'."'•. 
■■■•■      t  On  the  basis  of  8  lbs.  of  water  per  lb.   of  coal  at  speed  of  maximum   horse   power.       ■','.._.-.- 


C.  R, 


I.&P. 

2-8-2 

318,850 

243.200 

76.3 

60.800 

57,100 

2,470 

27 

4,264 

848 

5.03 

12.15 

98.5 

129 

6,480 

102.5 

Nov.,  563 


C.  &0. 

2-8-2 

315.000 

243.000 

77.1 

60,750 

60.800 

2,500 

25 

4,051 

845 

4.8 

12.95 

97.3 

126 

6.560 

98.7 

Mar.,  128 


D.  L.  &  W. 

2-8-2 

312.000 

236,500 

76 

59,125 

57,000 

2,470 

27 

4,859.1 

1,065 

4.56 

10.65 

96 

12« 


Sept.,  459 


C.  B.  &  Q. 

2-8-2 

303.400 

231.000 

76.4 

57,750 

60.000 

2,470 

26 

4,627 

961 

4.82 

11.20 

93.7 

122.5 

6,480 

83 


the    crank    pin    and    of   the    tractive    effort.     The    diameter  j|>f 

drivers  is  the  same  in  both  cases.  '    '  ■■ 

In  comparison  with  other  locomotives  of  the  same  type  these 

new  Burlington  engines  are  especially  noticeable  for  their  weight 


shown,  with  one  exception.  In  the  next  two  items,  however,  the 
success  of  the  efforts  of  the  designer  are  more  clearly  shown  and 
both  the  weight  on  drivers  and  total  weight  per  horsepower  are 
the   lowest   of  any  similar  locomotive,  being  but  93.7  lbs.   and 
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ERECTING    SHOP    KINKS 

.  BY     C.     A.     CURTIS.    JR.. 

Ml.  Clare  Shops.   Ualtinmrc    iV  Ohio,   Ualtliiinrc,    Md. 

,\1R     KESKKVdlK      ll(il>T. 

A  portnlylc  hoist  for  liftiiisr  air  nscrvoir  in  place  is  slu'wn 
in  I-"iy.  1.  Ii  is  tii.ulc  nt  telescopic  pipe,  tlic  l.iriicr  pii>c  being 
7  ft.  loll!,'  witli  iioiiueil  steel  Lud^  riveleil  in  tile  l)oitoin  as 
shown  at  ./.  'I'iie  smaller  pijie  should  hi'  les.s  than  1  in.  in 
iliaiiieter  ami  .ilpoiii  (>  ft.  loiii;.  wliich  will  aoci>tiinK)(iatc  en- 
gines with  running;  hoards  le>s  than  IJ'j  ft.  ahove  the  track. 
The  reser\cir  is  lifted  hy  a  cahle :  one  end  is  hookc<l  over  the 
running  hoard  and  the  cahle  is  passed  under  the  tank,  through 
a  clamp   pulley   located  on   tlie  edge  of  tiie  running  hoard,  and 


^  pin  Hofes 
■  bofh  sides 


K-  — 


/     tf 

■  40— 


Fig.    1  —  Hoist  for  Applying   Air- Reservoir  Tanks. 

is  fasteiU'l  to  the  rod  A'  on  which  it  i.-  wound.  This  r^pil  or  shaft 
is  rotnte<l  hy  a  liandle.  The  he.arini:  />'  is  provided  with  a  lug 
to  hold  the  p.iwl  t"  for  tlie  ratchet  wheel  /..  The  left  iiand 
bearing  is  the  same  -aS  />'  without  this  lug.  'i'hey  are  hoth 
cl.'iniiicil  to  the  lar.ue  pijie  liy  liolts  txteiidin'^  through  the  holes 
//.  Tile  snialler  pii>c  is  provided  with  '(-in.  pin  IioKs  located 
12  in.  apart  to  give  am'  de^ired  height  up  to  ahout  iJ' j  ft. 
The  hraces  are  li.xed  to  the  framework  as  ,>hown  ai  / '.  'Ihis 
app.'ir.atns  may  l>e  easilv    h.iudled   li.v  two  nun.  ;ind   will   he   fouml 


man  witli  the  help  of  an  overhead  crane.  It  is  made  of  two 
rods  /;  not  less  than  1  in.  in  diameter  and  formed  as  sliown 
in  the  illustration.  At  the  wide  end  tlie  rods  are  hent  and 
threaded,  and  lit  in  the  holes  in  the  tee.  as  indicated  in 
i'ig.  3.  Collars  are  welded  on  tiie  rods  to  lit  against  the  llange. 
Tile    other   holts   arc    free    to    slide   on    the   rods    to    alk)w    for 


Fig.  3 — Tee-Head,   Showing   the   Holes  Through   Which   the   Lifting 

Rods    Are    Attached. 

\arions  »i/cs  of  tecs.  A  chain,  with  an  e\e  ("  for  the  crane 
hook  is  located  .ahout  5  ft.  from  the  end  of  the  device  ;iiid  is 
wchkd  to  the  rods  at  ./.  The  rods  are  held  together  at  the 
end  hy  .i  link  /'.  With  the  lifting  rods  holted  in  id.ice  the 
cr.iiie  ho. .k  may  he  lowered  through  the  smoke  stack  and 
hooke'I  into  the  ring  C'.  'I  he  workman  can  halance  tiic  whole 
.'ipp.ir.'itus  at  /'  with  one  hantl  and  signal  the  crane  man  with 
the   other,  and   in  this   way  lift  and   lit  the  tee  on  the  stud  i)oIts. 

■  (;i\Kii   itiK  iiiisia.   li.vks. 

The  perfoniKiiice  of  he.ivy  chisel  work  wilh  a  sledge  hammer 
i-;  :it  its  hest  a  rather  hazardous  operation,  for  oftentimes  the 
sledge  will  ii. >t  hit  the  chisel  s(iuarely  on  the  Iieail  and.  glancing 
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Fig.   4 — Guard    for   Chisel    Bar. 

off.  is  liahle  to  either  hit  the  man  holding  the  chisel  har  or 
cause  the  man  swingiiv.;  the  sled.ge  ttj  lose  his  h.ilance  and  fall. 
I"r  this  reason  the  guard  shown  in  l"ig.  4  ni.'iy  he  considered 
;i  saietv-  appli.inci'.  It  fits  in  a  recess  cut  in  the  har  and  the 
halves  are  riveted  together  so  that  they  cannot  he  taken  off 
inadvertently  and  mislaid.  It  is  hell-shaped,  .and  should  the 
h.imiiur  miss  the  chisel  head  it  wnuld  he  caught  in  the  guard, 
and  in   thi>  way  jirotect   the  man  holding  the  har. 

Dwi.iciiT  WoRKiNc,  IhiiKs  i.v  IhiNnrRAS.  —  In  Belize,  Ikitish 
Honduras,  the  I'.nglish  "daylight  saving  scheme"  has  heen  put 
in  effect.  To  more  economically  adjust  the  ordinary  working 
hours  of  the  people  to  the  lunirs  of  daylight,  during  the  season 
when  days  are  short.  :ill  of  the  clocks  in  the  city  were  set  ahead 
box  is  a  hanl  proposition  for  tw.i  men  ;iiid  an  awkward  twenty  minutes:  so  the  amount  of  daylight  time  which  other- 
one     for     three    on     account     >'\     the     restricted     siiace.       With      wise  might  he  wasted  in  the  morning  in  making  one's  toilet  can 

l"ig.    1    the    Work    may    he    done    hy    one       he  availed  of  after  husiness  hours   for  outcloor  games. 


Fig.    2 — Device    for    Lifting    Tee- Head    to    Place. 

an  imiiriiv  emeiit  over  the  old  metli"<l  of  lifting  the  reservoir 
in  i)Iace  hy  screw  j.icks.  which  re(juires  consider.ahle  blocking 
and   takes  a   longer   time  and   more  helji. 

vi'i'i.vi.Nc;    TKi;-iii:vn. 
The     placing     of     the     tee-head     in     position     in     the     snioke- 

two     nien     ;ii 
iccount     "\     the     restric 
the    device    -Iiown    in 
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MiKADOS    FOR    THE     BURLINGTON 

One  Hundred  Powerful  Locomotives  of  the  2-8-2  ■  -. 

Type  with  Emerson  Superheaters  Put  in  Service.  • 


In  1910  tlu-  ("hicaRo.  lUirlinutun  &  Quimy  rtcthcd  in  f>r(lcr 
of  Mikado  InodiiKitivcs  tnmi  tlic  llaldwin  l-nooiimtivo  Wurks 
uliicli  Iiavc  a  tractive-  (.■tTort  of  4*>.50(J  llis.  Tlusc  locoii,' stives 
have  21  in.  x  }M  in.  cylinders  and  carry  170  llis.  steam  ])ressure. 
Ilic  total  wei.uin  is  _'71.(XX)  11)8.  \\  itliin  tlie  past  few  weeks  the 
Iirst  of  anotlier  or<ler  of  one  hundred  locomotives  of  the  same 
tvpe  anil  from  the  same  Iniilders  lia>  lieen  put  in  service.  These 
engines  have  a  ma.xinnim  tractive  effort  of  fiO.lKX)  llis..  an  in- 
crease of  (p\t.r  1\  per  cent.,  as  Compared  with  those  now  In  use. 
wliich  has  heiii  ohtained.  howi'ver.  with  an  increase  of  only 
al)out  \1  per  cent,  in  total  weight,  lloth  classes  are  litted  with 
superheaters  and.  as  will  ))e  seen  in  the  accomiianvin.u  lalile  of 
<limensions  comjjarinii  these  two  classes  with  the  engines  of  the 
2-10-2  t_\  pe  \\hich  were  recei\ed  early  in  l'M2.  the  liiatiii',;  sm-- 
face  lias  heen  increased  over  11  jur  cent,  and  tiu'  grate  :iria  44 
I)cr  cent.     .\n  increase  <.if  one  inch  in  the  diameter  of  the  cylin- 


wlien  considered  in  connection  with  tlu*  power  ilelivered.  In  tlie 
acconii)an_\  ing  tahle  are  sliown  a  numher  of  ratios  of  ihi.s  engine 
coiiiiiared  with  fc'iurollier  Mikados  an<l  a  .*>aiila  Ictvqn' Itioonio- 
tixe.  It  will  he  seen  that  in  percentage  of  total  weiglit  on  drivers 
tliey  are  exceeded  hy  one  desi.iin  of  tlie  same  type,  while  "n  the 
contrary,  tlie  a\er.ii.;e  weight  jht  driving  axle  is  the  lowest  and 
the  tr;(Cti\e  ettort  is  as  l.iri^i'  a>.  any  except  tlu'  I  lie.sapeakc  & 
Ohio.  If  we  a>>uiiie  that  a  maximum  indicated  hoi-.e]iower 
i>  attained  at  a  7(10  ft.  iier  minute  jii^lon  speed,  and  that,  .r,  tliis 
speed.  .1  tr.icti\e  effort  eipi.d  to  <i2.  per  cent,  of  the  niaximum 
can  lie  ohtained.  a  fair  l>a-i>  fi.r  com]>arison  of  capacity  an<l 
pov\er  is  given.  I  his  'I'jiue  and  the  sjived  at  which  it  will 
lie  attained  is  shown  in  the  tahle.  If  a  further  assumption  is 
made  that  21  Ihs.  of  water  will  he  re<|uire<l  for  each  Itor.M'poWer 
hour  a  com])arison  of  the  hoiUrs  cm  lie  tiiaile  an<l  ii  will  hecome 
evident  if  the  evaporation  per  s(|uare  f'  oi  <i,f  heatinji  surfuee.  is 
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<lers  and  ol   10  Ihs.  in  the  steam  jiressure  increasts  the  maximum  higlur  than   can   uormallx    he  exjucied.     <  hi   this  li;i>i>  it   will   he 

pressure   on   the    crank   jiin    hy   slightly    o\  er    14   per   cent.     Tiie  sctn   that   all   of  the   locomotives  in   tiro'  tahle  shouhl  Ite  :l»le  to 

increase  of  2  in.  in  the  length  of  the  stroke  accounts,  however.  deliver    the    power    specii'ied    for    each    and    tliat    the    lUn'lington 

for  the  variance  hetvveen   the  percentage  increase  in  pressure  on  engine  will   reiiuire  as  h'vy  a   rate  of  evaporation  as  any  of  thoi^e 
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the    crank    iiin    and    of    the    tractive    eUort.      The    diameter    of  shown,  with  one  exceiition.     In  the  next  tAvo  items,  however,  the 

drivers  is  the  s.inie  in  hotli  cases.                                                       ,  success  of  the  eff<<rts  of  the  designer  are  more  clearly  shown  and 

In  comparison  with  other  locomotives  of  the  same  type  these  hoth  the  weight  on  tlrivers  anil  total  weight  jier  horsepower  are 

new  I'.urlington  engines  are  especially  nuticcahle  for  their  weight  the   lowest   of  any   similar   locomotive,    being   hut   93.7   Ihj..   and 
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122.5  lbs.  respectively.  If  it  is  further  assumed  that  8  lbs.  of 
water  can  be  evaporated  for  each  pound  of  coal,  at  the  speed 
corresponding  to  the  maximum  indicated  horsepower,  it  is  indi- 
cated that  about  83  lbs.  of  fuel  must  be  consumed  on  each  square 
foot  of  grate  per  hour,  the  total  fuel  consumption  per  hour 
being  6,480  lbs.  for  the  Burlington  engine. 

In  many  ways  these  locomotives   can  be  considered  as  a  de- 
velopment based  on  the  design  of  the  2-10-2  engines  and  ls  far 
as  possible  the  details  on  the  two  classes  have  been  made  inter- 
;    changeable.     The  boilers  have  the  same  outside  diameter  at  the 
■   front  ring  and  have  the  same  arrangement  of  both  tubes  and 
flues.     The  barrel  is  necessarily   considerably   shorter  and   the 
combustion    chamber    is    eliminated    and    the    tubes    have    been 
shortened  to  21   ft.     The  taking  out  of  the  combustion  chamber 
made  the  sloping  bottom  of  the  third  sheet  of  the   barrel   un- 
necessary and  in  this  case  the  same  diameter  is  continued  to  the 
,'»  firebox.     This   reduction   in   the   width   of  the   back   tulie   sheet 
[S  made  it  undesirable  to  place  as  many  boiler  tubes  outside  the 
^i^■■    outer  row  of  superheater  flues  as  was  previously  used  and  five 
on  each  side  have  been  eliminated  which  accounts  for  Tiie  re- 
duction in  the  total  number  of  tubes.     The  mudring  is  the  same 
width  but  somewhat  shorter  than  the  2-10-2  type  and  the  wrapper 
sheet  has  been  carried  straight  back  at  the  top  instead  of  having  a 
drop  of  6  in.,  as  in  the  previous  arrangement.     The  mudring  is 
4  in.  in  width  at  the  back  and  6  in.  at  the  front  and  gradually 
increases  from  4  in.  to  6  in.  on  the  sides,  this  being  the  same 
design  as  previously  used.     A  new  feature  has  been  introduced 
in   the    shape    of   an    18j^-in.    opening    for    the   auxiliary    dome 

k:.  ■'■        .^;^  .'■rr' ■'/■•:'■;  .';V         -^r'      2-8-2  tvpe.    2-8-2  type.    2-10-2  type. 

1910.  1912.  1912. 

Cylinders,    diameter   and    stroke,    in 27  x  30  28  x  33  30  x  32 

Driving  wheels,   diameter,   in 64  64  60 

Steam    pressure,    lbs 1 70  ...■■".'■  IfO  1 75 

Grate    area.    sq.    ft 54.2  :               78  88 

Water   heating  surface,   sq.    ft 3,659  4,627  5,161 

Superheating    surface,    sq.    ft 693  961  970 

Weight    on    drivers,    lbs 207,000  231,000  301,800 

•     Weight,    total    engine,    lbs 271.000  303,400  378,700 

Tractive    effort,    lbs 49,500  60,000  71,500 

which    permits   the   boiler   to   be   easily   entered   for   inspection. 

,  There  are  481  flexible  stays  used  in  the  sides,  throat  and  back. 

:  These   are    grouped    in    the    usual    manner.      The   inside    firebox 

sheet  is  in  one  piece  instead  of  having  a  separate  crown  sheet 

'    as   on   the   2-10-2   type.      The    front   end   has   been   made   8   in. 

shorter,  the  reduction  all  being  ahead  of  the  center  line  of  the 

stack. 

The  cylinders  are  arranged  with  inside  steam  pipes  and  have 
an  equalizing  pipe  at  the  back  connecting  the  two  live  steam 
passages,  this  being  the  usual  way  of  equalizing  the  work  on 
the  two  headers  of  the  Emerson  type  of  superheater  with  which 
these  locomotives  are  fitted.  The  valves  are  14  in.  in  diameter 
and  a  Ragonnet  reverse  mechanism  is  applied.  Although  this 
reverse  gear  is  to  be  normally  operated  with  compressed  air,  a 
steam  connection  has  been  arranged  for  einergency  use.  The 
cylinders  are  fitted  with  both  by-pass  and  vacuum  relief  valves. 
The  oil  is  distributed  in  the  live  steam  passages,  there  being  no 
oil  connection  to  the  cylinder  barrel. 

The  frames  are  5  in.  in  width  with  single  front  sections  11  in. 
in  depth  extending  under  the  cylinders.  The  trailer  frames  are 
separate  castings.  The  front  deck  plate  is  cast  with  rear  ex- 
tensions which  fit  against  the  inside  faces  of  the  front  frame 
sections  under  the  saddle  and  are  secured  by  the  horizontal 
frame  and  cylinder  bolts.  The  deck  plate  has  a  downwardly 
extending  lug  on  each  side  which  serves  as  a  support  lor  the 
driving  brake  shaft.  The  brake  cylinders  are  bolted  to  the 
main  frames  just  ahead  of  the  first  driving  pedestals. 

All  the  driving  tires  are  flanged  and  they  are  set  with  suffi- 
cient play  to  enable  them  to  traverse  20  deg.  curves.  The  main 
axle  and  the  main  crank  pins  are  of  oil  tempered  steel.  Castle 
nuts  are  very  freely  used  throughout  the  whole  locomotive. 

A  coal  pusheir  is  fitted  on  the  tender  and  cast  iron  wheels  are 


used   under  fifty  of  the  tenders.     The  other  fifty  have  roUed 
steel  wheels.     ■:-^-:<:.-^-':-"-:\j-'):      ;    '   .  ■  ::':°.'^-v  :v*;>\;^:-:;  v'^;;v\';  7-/.'- 
The  general  dimensions,  weights  and  ratios  are  given  m  the 
following  table: 

"  '  "■  ■  '    '  General   Data.  '■  ,- ' ' '  ■'■'"'■, 

Gage    4   ft.   BVi  in. 

Service    Freight 

Fuel    ; Bit.    coal 

Tractive   effort 60,000  lbs. 

Weight   in    working   order 303,400  lbs. 

Weight  on  drivers 231,000  lbs. 

Weight  on  leading  truck 29.400  lbs. 

Weight  on  trailing  truck 43,000  lbs. 

Weight  of  engine  and  tender  in  working  order 480,000  lbs. 

Wheel  base,   driving ,..^.....\6   ft.   9  in. 

W^heel  base,  total vi;.,.,; . .  .35  ft.  9  in. 

Wheel  base,  engine  and  tender i...  .v.^.w. >.;.>',.  .67   ft.    H  in. 


Ratios.     .,-':i'';,::y:T<y-[ 

Weight  on   drivers   -i-  tractive  effort *. ■.•:,-»>>,i'i» *,..•*...;;.... .     3 

Total    weight   H-   tractive   effort i^..  ...'......■.. 5, 

Tractive  effort  X  diam.  drivers  -e-  total  evaporating  heating  surface.  .809, 

Total   evaporating  heating  surface   ■—  grate  area 59 

Firebox  heating  surface  ^  total  evaporating  heating  surface,  per  cent.     5. 

Weight  on  drivers    -^   total  evaporating  heating  surface 49 

Total  weight  -H  total  evaporating  heating  surface 65 

Volume  both   cylinders,  cu.   ft 22, 

Total   evaporating  heating  surface   -i-  vol.  cylinders , ^..204, 

Grate  area   -h  vol.  cylinders ..,^,;.j,.:.ji,.^. 


85 
.06 
00 
30 
50 
90 
50 
70 
00 


Diameter  and  stroke,  .i. '4.;.. , 


Kind    


Cylinders. 


Vah'cs. 


.;'..;;...  Simple  ■   ';' 
.28  in.  X  i2  in.  •  =5. 


» i •- »i»;» •■■•••♦•«#■•  •*fc»^ •*.. Piston  #'■:  ■ 

Diameter 14  in.  -  '  ■ 

Lead    14  in.  ;  ■ '" 

Wheels.  .;.:'..::  v.;     v;  v.-  V'. 

Driving,  diameter  over  tires .". ;  .v.'. .  .■.;■. . .V». .'; ; 64  in.  -••:, 

Driving,   thickness   of   tires. 4  in.     ' 

Driving  journals,  main,  diameter  and  length 11  x   12  in.    1 .' ; 

Driving  journals,  others,  diameter  and  length 10  x  12  in. '.V 


Engine  truck  wheels,  diameter. 


.37 '4   in. 


Engine  truck  journals 6  x  10 

Trailing  truck   wheels,   diameter 42'/i   in. 

Trailing   truck  journals 8  x   ,14  in.  • 

Style ,....i,.-.  ,,.••  .Straight 

Steam    pressure .'.■.  ^i  ',  ........ .  .  180  lbs. 

Outside  diameter   of  first   ring ....:........  .&8]/2   in. 

Firebox,  length  and  width 117   x   96  iru 

Firebox   plates,  thickness ^'g   &    ^   in. 

Firebox,  water  space F. — 6;  S. — 4  to  6;   15. — 4  in. 

Tubes,  number  and  outside  diameter 275 — 2  J4   in. 

Tubes,  thickness . . ......  No.  11   B.  W.  G. 

Flues,   number   and  outside   diameter .:. i .....v. .^.J.~. 30—6  in. 

Flues,  thickness ...... .No.  8  B.  W.  G. 

Tubes,  length    21   ft. 

Heating   surface,    tubes 4,373  sq.  ft. 

Heating  surface,   firebox 254  sq.   ft.  ; 

Heating   surface,    total ..i ....  .4,627  sq.  ft. 

Superheater    heating    surface 961   sq.   ft. 

Grate    area    78  sq.  ft. 

.  ;■    .,/-:■  Tender.         ...  >    .      ..     .-■■. 

r  ramc    ...;..•.•..'. ;,.". «,..'. ......,..;.'.  .V  *  •  12    in.    channel  . 

Wheels,   diameter 33  in. 

Journals,  diameter  and  length S'A   x   10  in. 

Water  capacity 9,200   gals. 

Coal   capacity 14   tons 


P.w'AMA  C.\N.AL  TbLL.s. — President  Taft  has  prescribed  the 
tolls  for  the  Panama  Canal,  in  accordance  with  the  report  of 
Prof.  Emery  R.  Johnson,  professor  of  transportation  and  com- 
merce of  the  University  of  Pennsylvania.  The  rate  will  be 
$1.20  for  each  net  ton,  100  cu.  ft.  of  space  in  a  ship  being  re- 
garded as  one  ton.  Vessels  in  ballast  without  passengers  will 
be  charged  40  per  cent,  less  than  the  rate  for  vessels  carrying 
passengers  or  freight.  Warships  other  than  transports,  colliers, 
hospital  and  supply  ships  are  to  pay  fifty  cents  per  displacement 
ton.     Transports  and  other  auxiliaries  are  to  pay  $1.20  per  ton. 

Steel  P.\ssenger  Car  Equipment  on'  the  Pennsylvania. — 
There  are  1,538  coaches  and  combination  coach  and  baggage  cars, 
68  dining  cars,  144  baggage  cars,  159  postal  cars,  34  baggage  and 
mail  cars,  11  parlor  cars,  4  miscellaneous  cars  and  520  Pullman 
cars  of  the  all-steel  type  in  service  on  the  Pennsylvania  Rail- 
road. In  addition  there  are  on  order  or  under  construction  296 
coaches,  18  dining  cars,  25  passenger  and  baggage  cars,  2  bag- 
gage cars,  4  postal  cars,  38  baggage  and  mail  cars.  10  parlor 
cars  and  one  office  car  of  the  all-steel  type.  This  gives  a  total 
of  2,872  all-steel  passenger  equipment  cars  in  service  or  on  order 
for  this  road. 
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ENGINE    HOUSE    FACILITIES    FOR    MAL- 
LET   LOCOMOTIVES 


Two  original  ideas  have  been  incorporated  in  the  new  engine 
house  of  the  Chesapeake  &  Ohio  at  Clifton  Forge,  Va.  The  loco- 
motives at  this  point  are  very  largely  of  the  Mallet  type,  and 
the  driver  drop  pits  are  arranged  in  pairs  so  that  wheels  from 
either  group  on  the  locomotive  may  be  dropped  at  the  same 
time.  The  distance  between  the  two  drop  pits  is  the  same  as 
that  between  the  corresponding  wheels  in  the  two  groups  of 
drivers. 

On  some  of  the  other  tracks  24  in.  sections  of  the  pit  rail  are 
cut  out  and  secured  to  a  block  and  again  installed  in  such  a 
manner  that  they  cannot  readily  be  displaced.  This  is  for  con- 
venience   in    removing    or    tightening    tires,    renewing    driving 


NEW    APPRENTICESHIP    PLANS    ON 
ILLINOIS    CENTRAL 


The  educational  department  of  the  Illinois  Central  has  entered 
into  agreements  with  the  local  school  authorities  at  McComb, 
Miss.,  Waterloo,  Iowa,  and  Centralia,  111.,  whereby  the  high 
school  students  may  receive  practical  instruction  in  the  trades 
in  the  Illinois  Central  shops.  In  this  way  a  young  man  is  able 
to  continue  his  school  work  and  at  the  same  time  earn  a  little 
money  and  learn  a  trade.  He  will  receive  the  same  instruction 
as  a  regular  apprentice  and  will  be  required  to  sign  the  regular 
form  of  indenture.  The  young  men  deciding  to  avail  them- 
selves of  this  opportunity  are  divided  into  groups  of  two;  one 
will  work  the  full  day  in  the  shop,  while  the  other  attends 
school.      They    will    alternate    each    day.    the    one    entering    the 
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Arrangement  of  Double  Drop  Pits  and  Short  Removable  Rail  Sections  In  the  Chesapeake  &  Ohio  Engine  House  at  Clifton  Forge,  Va. 


springs,  etc.  The  method  followed  is  to  block  between  the  driv- 
ing box  and  the  binder  on  the  wheels  which  require  attention, 
then  remove  the  short  24  in.  section  of  rail  and  move  the  loco- 
motive until  the  blocked  wheel  is  over  the  open  space.  It  is 
then  possible  to  easily  remove  the  tire.  The  great  flexibility  of 
Mallet  locomotives  makes  it  difficult  to  jack  them  up  for  the 
purpose  of  making  these  repairs,  and  this  scheme  seems  to  an- 
swer the  purpose  very  well.  We  are  indebted  to  E.  A.  Murray, 
master  mechanic  at  Clifton  Forge,  Va.,  for  this  information. 


.  Electrification  of  French  R.\ilw.\ys.— For  some  time  past 
the  French  State  Railway  authorities  have  been  conducting  elec- 
trification experiments  on  a  stretch  of  the  Western  Railway,  and 
it  is  reported  that  results  have  been  so  satisfactory  that  it  has 
been  decided  to  go  into  the  matter  on  a  larger  scale.  Contracts 
for  100  electric  locomotives  have  just  been  placed  with  French 
and  Belgian  builders.  "  ■  ' " 


shop  taking  up  the  work  where  the  other  left  off  the  night 
before.  One-half  hour's  instruction  is  given  the  young  men 
every  day  they  are  in  the  shop.  This  instruction  is  on  practical 
shop  arithmetic  and  drawings,  being  the  same  as  given  to  the 
regular  apprentice. 

The  young  men  will  receive  the  same  salary  as  the  other 
apprentices,  but  as  they  are  in  the  shop  only  one-half  the  time, 
they,  of  course,  will  only  receive  one-half  the  weekly  wage  of 
the  regular  apprentice.  During  the  summer  they  are  expected 
to  spend  their  whole  time  in  the  shop,  and  at  the  end  of  four 
years  of  their  high  school  training  they  will  have  spent  two 
years  and  five  months  in  the  shop,  but  because  of  their  training 
the  Illinois  Central  will  allow  them  three  years'  time,  which 
means  that  the  school  apprentice  will  have  to  spend  only  one 
year  more  in  the  shop  before  he  is  made  a  regular  journeyman. 
When  the  young  man  graduates  from  high  school  he  has  a  job 
ready  for  him  paying  18  cents  an  hour  for  the  first  six  months 
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and  20  cents  an  hour  for  the  second  six  months,  which  is  better 
than  most  of  the  college  apprentices  receive  when  starting  in 
their  special  apprenticeship  course.  The  standards  for  the  boys 
are  exacting  and  failure  to  make  the  required  showing  in  either 
the  shop  or  the  school  will  be  sufficient  cause  for  dismissal.  The 
system  has  proved  quite  popular,  and  there  are  more  than  18 
students  availing  themselves  of  this  opportunity  at  McComb. 
As  soon  as  arrangements  can  be  made,  the  system  will  also  be 
installed  at  Vicksburg,  Miss.,  and  Paducah,  Ky.  4i.'^i-:'r\';i'i~'y'--:^:^ 


LARGEST 


NARROW     GAGE     LOCOMO- 
TIVES-...:. :.....;  v.- --...,-•.-■:.■ 


Two  locomotives  have  recently  been  completed  by  Beyer, 
Peacock  &  Co.,  Manchester,  England,  for  the  Tasmanian 
government  railways,  which  are  the  heaviest  and  most 
powerful  ever  built  for  a  3  ft.  6  in.  gage  road.  They  are  of 
the  Garratt  type ;  one  is  for  passenger  service  and  the  other 
for  freight.  This  type  of  locomotive  comprises  a  boiler  carried 
on  a  girder  frame  connecting  two  carrier  trucks,  each  of  which 


concerned  and  each  has  four  simple  cylinders  12  in.  in  diameter 
with  20  in.  stroke  and  drivers  60  in.  in  diameter.  The  tank  on 
the  front  group  has  a  capacity  of  1900  gals,  of  water  and  that 
on  the  rear  engine  carries  1100  gals,  of  water  and  4  tons  of 
coal.  The  locomotive  complete  with  full  tanks  of  water  has  a 
total  weight  of  211,792  lbs.  It  weighs  162,036  lbs.  without  fuel 
or  water  in  the  tanks.  The  maximum  weight  per  driving  axle 
is  26,680  lbs.  The  cylinders  are  provided  with  piston  valves 
operated  by  Walschaert  valve  gear,  which  is  on  the  outside  of 
the  locomotive  in  the  customary  location  and  operates  the  inside 
valves  by  a  rocker  pivoted  to  the  frames  in  front  of  the  cylinders 
and  connecting  to  the  front  extension  of  the  valve  stems  of  the 
two  valves  on  each  side  of  the  locomotive.  This  arrangement 
is  permitted  as  the  inside  and  outside  cranks  are  at  180  deg., 
giving  the  two  valves  opposite  motion.  A  screw  reverse  gear 
in  the  cab  controls  the  valve  gear  on  both  trucks  simultaneously. 
The  steam  pipes  have  a  ball  joint  in  the  e.xact  centre  of  the 
pivoted  connection  to  the  boiler  frame  and  thus  do  not  require 
a  slip  joint.  .':    .;v  >.-■,,  .    :   •  '     '^■> 

A   Schmidt  superheater  has  been  applied  having  24  elements 
and  giving  a  heating  surface  of  333  sq.   ft.     The  boiler  has  a 
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Powerful  Freight  Locomotive  of  the  Garrett  Type  for  a  3  ft.  6  in.   Gage  Line. 

practically  consists   of  a   complete  locomotive   without  a   boiler.  diameter  of  5  ft.  3^  in.  at  the  front  end  and  contains  225  1^  in. 

The  girder  frame  has  a  swivel  connection  near  the  inside  end  tubes  and  24  5J4  in.  flues,  which  are  11  ft.  3K  in.  in  length.    The 

of  both  trucks  and  the  trucks  also  carry  large  water  tanks,  the  firebox  has  a  grate  area  of  39.3  sq.  ft.  and  a  heating  surface  of 

one  at  the  rear  of  the  boiler  having  a  coal  space.    This  arrange-  155.5  sq.  ft.     This  gives  a  total  evaporative  heating  surface  of 

ment  avoids  all  restrictions  on  the  size  and  shape  of  the  boiler  1686  sq.  ft.     The  boiler  pressure  is  160  lbs.  per  sq.  in.     The  fire- 

except  the  road  clearance  limit  and  a  wide,  deep  type  of  firebo.x  box  is  of  copper.       — .  '                 ,  -    ,.                                 r-    •':  *  -V 

can  be  easily  provided.    At  the  same  time  a  very  powerful  loco-  Other  dimensions  of  these  locomotives  are:  .■•  v  .    .  ?.-■'■*.'. 

motive  can  be  constructed  that  can  safely  traverse  sharp  curves  i^iameter  of  truck  wheels                                                    ....       .2gV5  In. 

and  have  a  very  small  average  weight  per  axle.  Drameter  of  trailer  wheels 32^  in. 

These    locomotives    were   built   after    three   years'    experience       "rivjng  wheel  base. .6  ft. 

•'  ^  Total  wheel  base  of  locomotive 61    ft.   10  in. 

with  a  locomotive  of  the  same  type  built  for  a  2  ft.  gage  section  Distance  between  pivot  points  on  trucks.....,.......^, ..,.,.;,... 30  ft.  6  in. 


Garrett   Type   Passenger   Locomotive  for  the  Tasmanian    Railway. 


of  the  Tasmanian  lines.  The  passenger  locomotive  is  designed 
for  speeds  of  50  miles  an  hour  on  straight  track  and  30  miles 
an  hour  on  curves  of  330  ft.  radius.  It  is  of  the  4-4-2-2-4-4  type 
or,  in  other  words,  comprises  two  separate  sets  of  running  gear 
of  the  Atlantic  type,  set  back  to  back  and  connected  by  the  boiler 
frame.    The  two  trucks  are  identical  so  far  as  running  gear  is 


The  water  tanks  have  equilibrium  connections  and  the  locomo- 
tive is  fitted  with  a  speed  indicator  and  two  electric  headlights. 

The  freight  locomotive  is  of  the  2-6-2-2-6-2  type.  The  boiler 
is  identical  with  that  on  the  passenger  locomotive  and  the  total 
weight  of  the  engine  loaded  is  201,724  lbs.  With  empty  tanks 
the  weight  is  152,120  lbs.     The  engines  on  each  group  are  two 
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ENGINF    HOUSE    FACILITIHS    FOR    MAI 
LET     LOC()MOTI\  ES 


NEW    APPRENTICESHIP    PLANS    ON 
ILLINOIS    CENTRAL 


Tu.i  ..riLiiiKil   i.Kas  Ii;i\  c-  l.ocn  inoTpMrati-.l   in   ilu-  m  w  vn^wx.-  1  he  i.liKaticnal  dci'-'irtmcnt  of  tlio  Illinois  Central  has  entered 

hou-e  .'I  the  riKsapeake  iV  Olii,,  ;it  Clifton  I'orue.  \'a.     The  loco-       into   ai^reenients    with    the   loeal   school    authorities   at    McConib, 
motives   at    ilii^   |...int   are   very   lari^ely   of   the    Mallet   type,   and       .Miss..    Waterloo.    Iowa,    and    Centralia.    111.,    wherehy    the    high 


the  driver  drop  ])its  .ire  .irraiii.ied  in  pair-  >■•  that  wheels  from 
either  er. 'tip  on  the  locoinoti\e  !n;i\  he  dropiud  at  the  same 
time.       The    distance    hetui'Ui    the    two    dro|i    ]iitN    i>    the    sami'    a^ 


school  stndeius  may  receive  practical  instruction  in  the  trades 
in  the  Illinois  C'eiitral  shops.  In  thi>  w.iy  a  youni;  man  is  ahle 
to  contimie  his  sdnxd  work  and  at  tile  same  time  earn  a  little 


that    between    the    c  Tre-ii.  .ndinu    wlucis    in    the    tw.i    i:roni>s    of       motuy  an<l  learn  a   trade.      lie  will   receive  the  same  instruction 


drivers 

On  S'lnu-  <•{  the  i>tlur  tr.icks  _M  in.  Mcticns  of  ihc  pit  rail  are 
cut  out  and  sicnrcil  to  a  hlock  and  ai.;ain  iiist.illed  in  sneii  a 
manner  th.it  tiny  camiot  re.ailily  lie  di>placi(l.  'i'hi>  is  for  con- 
venience   in     rem^vinvi     or     tiyhtenin.!,'    tires,    renew  in.tr    drivini: 


as  .a  re.milar  apiirentice  and  will  he  rii|nire<l  to  si;..;!!  the  re.ynlar 
form  of  indeiUnre.  The  youn.u  men  dicidinii  to  a\ail  them- 
>el\es  i<i  this  oiiportunily  are  divided  into  ,t;rou)is  of  two;  one 
will  work  the  full  <lay  in  the  sh<ip.  while  the  other  attends 
scIiomI.        Tluv    will    ahern.ile    eaih    da> .    the    one    entering;    the 
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Arrangement  of   Double   Drop   Pits  nnd  Short   Removnble   Rail   Sections  in  the  Chesapeake  &  Ohio   Engine  House  at  Clifton   Forge.   Va. 


sprini;s.  etc  'i'he  nuihiid  f'.ll'.weil  is  t^  Mock  Keiweeii  the  driv- 
ini; li"\  and  the  hinder  on  the  wluiN  which  rei|mre  altenti"n. 
then  rtinove  the  sli,,rt  _'4  in.  section  oi"  rail  .iml  lUiive  the  l.icn- 
motue  until  the  htockeil  wheel  is  o\er  the  o|>en  sp.ace.  It  i> 
then  i>. 'ssilile  to  easily  remove  the  tire.  The  i;re.it  llexihility  of 
Mallet  loc 'motives  makes  it  <lit"licult  to  j.ick  them  up  for  the 
purpose  of  makincr  tliese  repairs,  and  this  scheme  stinis  f.  an- 
swer tile  jiurpose  very  well.  We  are  in<lehted  1"  I".  A.  Murray, 
master  mech.inic   at   (  lift..n    |o.r-e.    \a..    for  this   inf.  .rni.iti.  .n. 

l".l.K<TkrKl(ATtn\  •>!■  1"kk.\<  II  K.M  ivv  v\  r-.  h  or  s,  ,me  time  l>ast 
the  I'rench  State  Kailvv.ay  authorities  h.ive  heeu  c  .mlnctiiiL:  elec- 
trification experiments  on  a  stretch  ..f  the  Western  ixailvvay.  and 
it  i>.  rep'.rte.l  that  results  have  heeii  s.,  s.ttisf.icti  .ry  that  it  has 
heen  .lecided  to  i;o  into  the  matter  on  a  larijer  scale.  Contracts 
for  llM)  electric  locomotives  have  just  heen  placed  with  Iretich 
and    i'.elui.in  luiiMfrs.    ;  • 


sl)..p  lakim.;  wy  the  work  where  the  other  left  off  the  nii;ht 
hifiin-.  ()ne-h.df  hour's  instruction  is  t;i\en  the  yonui;  men 
every  dav  they  are  in  the  shop.  This  instruction  is  on  [iractical 
shoii  arithmetic  and  drawini;s,  heing  the  same  as  given  lui  the 
rei;ii];ir  a|)]irentici'.      '   _  .'     .'■■:.:■ 

The  younu:  men  will  receive  the  same  salary  as  the  otlier 
a|iprentic<s.  Inu  as  they  are  in  the  shop  oidy  one-half  tile  lime, 
thev.  of  cour>e.  will  only  receive  one-h;df  the  weekly  was^e  of 
the  re!.;ular  ,ip|iremice.  |)urin:.i  the  summer  thev  are  exi)ected 
to  speinl  their  whole  time  in  the  ^hol),  and  at  tile  end  of  four 
vears  of  tlnir  hiuh  sdiool  trainintr  they  will  have  spent  two 
ye.-irs  and  live  months  in  the  shoj).  hut  hecatise  of  their  training 
the  Illinois  Central  will  allow  them  three  years'  time,  which 
means  that  the  school  a])prentice  will  have  to  sjiend  only  one 
ye.ir  more  in  the  sho])  hefore  he  is  made  a  re;4ular  journeyman. 
\\  hen  the  youni;  mrui  graduates  from  hii;h  school  he  has  a  job 
ready   for  him  jiaving  18  cents  an  hour  for  the  first  six  months 
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and  20  cents  an  hour  for  tlic  scomd  six  months,  wliich  is  nettcr 
than  most  of  the  collesie  ai)|)rentices  receive  when  slartint?  in 
their  special  aitprenticesliip  cuiirse.  'I'iie  staiulards  for  tlie  li-iys 
are  exactini;  and  laihire  {<>  make  tlie  re(|uired  slmwint;  in  litlur 
tile  shop  or  the  school  will  he  sniticient  cause  for  dismissal.  The 
system  has  proved  (|uile  popular,  and  thire  are  more  than  IS 
students  availinj*  themselves  of  ihis  ojiportunity  at  Met  ^nd). 
As  soon  ;is  .'irranttenients  can  he  inadi'.  the  svstini  will  ai>o  he 
installed  :it    X'icls^huriLi.    Miss..  ;uid    I'.iducah.    K.\. 

LARGFiST     NARROW     GAGE     LOCOMO- 
TIVES 

Two  loconrottM-s  have  recently  het-n  coiii|di'ti'd  1i_\-  r.e\er. 
I'eacoek  &  Co..  Manchester.  Jjigland,  for  the  Tasmanian 
govermnent  railway-^,  which  art-  the  heaviest  and  most 
pouirful  eviT  huiit  for  a  3  ft.  6  in.  i^aiie  road.  'I'luy  are  of 
till-  (iarrati  t_\]ie:  one  is  for  passenyer  service  and  the  other 
for  freit^iu.  This  txjie  of  locomotivi'  comprises  a  hoiler  carried 
on   ;i  ^..;ir(Kr   frame  ci  inurtinu;   I  w  o  carrier  trucks,   each   of  wliich 


concerned  and  eacTi  lias  four  simple  cylinders  12  in.  in  iliauietcr 
with  2()  in.  stroke  an<l  drivers  ti)  in.  in  diameter.  'Ilie  tank  on 
the  front  .uroup  has  a  capacity  of  I'AK)  j^als.  of  water  an<!  that 
on  the  rear  enjiine  carries  1100  t;a1s.'-of  water  and  4  tons  uf 
coal.  The  locomotive  complete  with  full  tanks  i>\  water  has  a 
total  weiiiht  of  _'11.?)2  Ihs.  h  weitihs  1(.2.0.V)  Ihs.  without  fuel 
or  water  in  the  tanks.  Tlu-  maxiniuni  weiiiht  per  drivini;  axle 
is  2f).()S()  Ills.  The  eylimlers  are  provitled  with  jiiston  valves 
o])erated  li\  W'alschaert  valve  year,  which  is  on  the  outside  of 
the  loCi>motive  in  the  cust<imar\  loeation  and  operates  the  insnlc 
valves  hy  a  rocker  pive>ted  to  the  frames  in  front  of  the  eylinders 
and  counectini;  to  the  front  exteiisiiin  of  the  valve  stetiK  of  the 
two  valves  on  each  side  ot  the  locomotive.  i  his  .irranyement 
is  jierniittcd  as  the  insidi'  and  outside  cranks  are  ;it  1M>  deij., 
i;ivin.i^  the  two  valves  oiiposite  nioii..n.  .\  sorew  revi-rse  s^ear 
in  the  cah  contnds  the  valve  i-ear  on  li'.ili  trucks  sinudtaneously. 
The  steam  pipes  havi  a  hall  joint  in  the  exact  'Centre  of  the 
pivipteil  c  nmctiou  to  the  h'.iUr  franu-  and  tlnrs  do  not  recpiire 
a  slii>  joint.  ^_ 

.\    Schmidt   suiierluaier   has   heen   ajiplied   haviJisi  24  elements 
and    i^ivini.;    a    lu.itini:    siuface   of   ,v^3    si|.    ft.     The   hoiler  Jias   a 


Powerful   Freight   Locomotive  of  the   Garrett   Type   for   a   3   ft.   6   in.    Gage    Line. 


j)ractically   consists   of   a    complete    locomotive    without    a    boiler.       diametCT  of  5  ft.  3;8  in.  ;il  the  f r^  ait  en<l  and  icmain- 

Tlie  girder   frame  has  a   swivel  connection   ne.'ir  the   inside  end       tuhes  and  24  5':[  in.  lines,  which  are  11   ft.  3\s  in.  in  le 

of  both  trucks  ami   the  trucks  also  carrv    lar.ye   water  tanks,  the 

one  at  tlu'  rear  of  the  hoiler  h.ivinii  a  coal  space.     This  arransje- 

tneiit  avoids  all  restrictions  on  tlie  size  and  sliaiK'  of  the  hoiler 

excejit  the  roail  clearance  limit  and  a  wi<le.  dee])  type  of  lirehox 

can  lie  easily  jirovided.     .\t  the  same  time  a  very  powerful  loco- 

niotivi-  c;',n  he  constructed  that  can  safely  traverse  shar]!  curve's 

and   have   a    very   small   a\eratie   weiiiht    jut   axle,  . 

These    Ioe,>niotives    were    huilt    after    three    years'    experience 
with  a  locomotive  of  the  s.inie  tvpe  Imilt   for  a  2  ft.  li a, ue  section 


lirehox  has  a  grate  area  <<i  39.3  s<-|.  ft.  and  a  luatinv 
I.xtS   sf|,    ft.     'Ihis   gives   a   total    evajiorative   healiny 
IW)  S(|.  ft.      The  hoiler  jiressure  is  IH)  Ihs.  ]ur  >i\.  in. 
hox  is  of  co])|)er. 

( Hlier  dinunsions  of  these   locomotives  are: 


I  'iaiiRtt>r   of   trnik    Vv  licels.  .  .  .  .  » , 

I  ti.imcti'r    of    UailfT    xvlieeK, .  . 

Utivinn.  vvlicel    h.'ise.  . .  ., 

I'lital   vvIicvJ  Iwise  of  loconioovi 

Di^taiec   l>ct«e<'n    ]iivi>t   points   on    trucks 


22>  \u  ill. 

ngth.    The 

surface  oi 

snrf.'icc  of 

I  he  lirc- 


..,,2S!i  in. 
....321 J  in. 

.:.;.-..(/  ft. 

61    fi.    It)  in, 
.31)  ft.  0  in. 


,       -  .  ^  Garrett   Type    Passenger    Locomotive   for   the   Tasmanian    Railway.     -       . j;     .  : -^    ,    ',     .:' 

of  the  Tasmanian   lines.      I  he  passenger  locomotive  is   designed  I  he  water  tank<  have  eciuilihrinm  coiincetions  and  the  locoino- 

for  speeds  of  50  miles  an   hour  on   straight   track  and  30  miles  tive  is  fitted  with  a  speeil  indicator  and  two  electric  headlights, 
an  hour  on  curves  of  330  ft.  radius.     It  is  of  the  4-4-2-2-4-4  type  The  freight   Ioc<iinotive  is  of  the  2-6-2-2-6-2  type.     The  lM..iler 

or,  in  other  words,  comprises  two  separate  sets  of  running  gear  is  identical  with  that  on  the  passenger  locomotive  and  the  total 

('f  the  .Atlantic  tvpe,  set  hack  to  hack  ami  connected  h.v  the  hoiler  weight   of   the  engine   loa<le<l   is  201.724  Ihs.      With.  eni])ty   tanks 

frame.     The  two  trucks  are  identical  so  far  as  running  gear  is  the  weight  is   1.^2,120  Ihs.      The  engines  on  e.ach  group  are  two 
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cylinder  simple,  the  cylinders  being  15  in.  x  22  in.  The  drivers 
are  42  in.  in  diameter  and  the  rigid  wheel  base  is  8  ft.  The 
total  wheel  base  of  the  locomotive  is  60  ft.  8  in.  and  the  distance 
between  swivel  points  is  29  ft.  8  in.  The  front  water  tank  capac- 
ity is  1900  gals.,  and  the  back  water  tank  1100  gals.,  and  4  tons 
of  coal.  These  locomotives  are  designed  for  a  speed  of  20  miles 
an  hour  on  reverse  curves  of  330  ft.  radius.  The  construction 
of  details  is  similar  to  the  passenger  locomotive  wherever  pos- 
sible. The  freight  engine  has  two  acetylene  headlights  instead 
of  electric  as  on  the  passenger  locomotive. 

According  to  Engineering,  from  which  this  information  is 
taken,  the  engines  are  fully  able  to  satisfy  all  conditions  specified 
and  gave  great  steadiness  and  flexibility  on  the  trial  track  laid 
down  at  the  builders'  works  to  represent  the  worst  conditions 
that  would  be  met  in  service.  -....•.. 


ADJUSTING    SAFETY    VALVES* 


'         V  BY    C.     L,     DICKERT,  ^ 

Assistant  Master  Mechanic,  Central  oi  Georiiia,  Macon,  Ga. 

For  the  past  eight  years  tlie  testing  and  adjusting  of  safety 
valves  at  the  Macon  shops  of  the  Central  of  Georgia  has  been 
most  successfully  performed  on  the  device  shown  in  the  ac- 
companying illustration.  This  consists  of  two  old  air  brake 
cylinders ;  one  12  in.,  and  the  other  6  in.  in  diameter,  tho  smaller 
being  secured  on  top  of  the  larger,  and  each  fitted  with  a  piston 
having  a  common  piston  rod.  On  the  top  of  the  smaller  cylin- 
der is  a  cap  threaded  for  a  3'4  in.  safety  valve.  Bushings  are 
made  to  fit  this  cap  and  allow  the  application  of  other  sizes  of 
valves.  A  standard  gage  and  also  a  connection  to  the  shop 
air  supply  line  is  connected  to  the  2  in.  passage  in  the  cap.     An 
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V'  ,.    -      Device  for  Testing   and   Adjusting   Safety  Valves. 

air  line  is  also  carried  to  the  bottom  of  the  larger  cylinder. 
The  arrangement  of  the  piping  and  the  location  of  the  valves 
for  admission  and  release  are  shown  in  the  illustration.  All 
of  this  apparatus  is  fitted  in  a  special  bench  which  has  a  cabinet 
for  storing  the  fittings  and  parts. 

After  the  safety  valve  to  be  tseted  and  adjusted  is  secured  in 
place,  a  valve  is  opened  which  admits  air  above  the  piston  of  the 
upper  cylinder.  When  the  full  pressure  of  the  shop  supply  line, 
usually  100  lbs.,  is  attained,  the  valve  controlling  this  connection 
is  closed  and  air  is  admitted  to  the  bottom  of  the  large  cylinder. 


i-'  t  'Mr.  Dickert  informs  us  that  the  idea  of  this  machine  was  obtained  a 
number  of  years  ago  from  some  mechanical  journal.  As  the  name  of  the 
paper  has  been  forgotten,  proper  credit  cannot  be  given,  but  in  view  of  the 
value  of  the  device,  which  is  evidently  not  generally  known,  it  seems  ad- 
visable to  again  give  it   publicity. — Editor. 


Manipulation  of  the  valve  on  the  pipe  furnishing  air  to  this 
cylinder  gives  any  desired  pressure  in  the  upper  cyhnder  and 
on  the  safety  valve,  from  100  lbs.  to  225  lbs.  When  the  safety 
valve  opens,  the  pressure  in  the  top  of  the  upper  cylinder  is 
released  and  the  supply  to  the  large  cyhnder  is  then  cut  off 
and  the  release  valve  is  opened.  Pressure  is  then  again  admit- 
ted to  the  top  of  the  upper  cylinder,  forcing  the  pistons  to  the 
bottom  of  their  stroke  and  putting  the  machine  in  readiness 
for  the  next  test. 

With  this  device  it  has  been  found  that  it  is  not  necessary 
to  adjust  the  safety  valves  after  they  have  been  appHed  to  a 
locomotive  and  a  supply  of  repaired  valves  properly  set  can  be 
maintained  in  stock  ready  for  application  to  any  locomotive 
that  goes  through  the  shop  or  for  shipping  to  an  outside  round- 
house. There  is  of  course  a  sUght  difference  in  the  point  of 
release  of  a  valve  when  used  in  connection  with  air  and  steam 
pressure,  but  it  is  the  practice  in  this  shop  for  one  man  to  do 
all  of  this  work  and  it  takes  but  a  short  time  for  him  to  be- 
come familiar  with  the  corrective  factor  that  should  be  used 
so  that  the  valves  will  iciease  properly  under  steam  pressure. 
As  a  further  check,  however,  this  specialist  is  present  when  the 
engine  is  fired  up  as  it  leaves  the  shop  and  assures  himself  that 
the  values  are  correct  by  actually  forcing  them  to  release  under 
steam  pressure  when  they  are  in  place  on  the  boiler.  At  pres- 
ent from  50  to  100  valves  per  month  are  being  adjusted  on  this 
device.  When  the  valves  are  shipped  to  outlying  points  a  local 
inspector  or  foreman  is  required  to  test  them  under  actual  condi- 
tions after  they  have  been  applied  to  the  locomotive.         ',.'.''! 


REPAIRING    BOILER    CHECK    VALVE 


BY  CHARLES  MARKEL. 

'■-'--.''■'."  ^  ■  '        .    '■  '  ^ 

A  useful  tool  for  reseating  the  boiler  check  cap  joint  is  shown 
in  the  accompanying  illustration.  All  that  is  required  is  to  re- 
move the  check  cap  and  insert  the  pilot  plug  in  the  threaded 
portion  of  the  valve.  The  cutter  is  placed  over  this  pilot  and  is 
turned  by  a  wrench  which  grips  the  hexagonal  head.     The  tool 


Reamer  for    Facing   the    Boiler   Check   Cap   Joint. 


.-:. *  . 


is  fed  down  by  a  knurled  collar  which  is  threaded  to  the  pilot 
and  is  turned  by  hand.  A  first-class  joint  can  be  made  and 
much  labor  is  saved,  as  the  check  valve  does  not  have  to  be 
removed  from  the  boiler. 


;.■  •:  '-?-• 


The  Manufacture  of  Brake  Beam  Hangers 


Methods  Used  at  the  Cleveland  Shops  of  the  Erie,  by  Which 
They  Are   Made  at  a   Labor  Cost   of  Five  Gents   Each. 


■<.■.•..  .■.••.  '■•,,. 


BY     R.     S.     MOUNCE. 


'I-  .■:■■■■-■ 
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On  a  railway  which  requires  upwards  of  35,000  brake  beam 
hangers  each  year,  it  is  of  great  importance  that  the  manufac- 
turing cost  be  lowered  to  a  minimum.  The  Cleveland  shop  fur- 
nishes about  one-third  of  the  total  requirements  of  brake  beam 
hangers  and  these  are  made  up  in  one  or  two  lots  per  year. 
Special  tools  have  been  designed  and  methods  best  suited  to  a 
rapid  output  have  been  developed  with  such  satisfactory  results 
that  the  hangers  are  now  manufactured  at  a  total  labor  cost  of 
5  cents  each.  This  price  includes  everything  except  cutting  the 
stock  to  the  proper  length,  and  carting  the  finished  hangers  to 
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operation  2  immediately  after  1,  but  they  were  unsuccessful,  as 
it  was  found  that  sufficient  heat  was  not  retained  to  permit  of 
a  good  smooth  end  being  formed  after  the  second  operation. 
Two  men  have  been  used  on  this  part  of  the  work,  but  it  was 
found  that  one  man  could  do  almost  as  much  work  as  two,  and, 
of  course,  at  a  considerably  lower  cost.  Man  No.  1  w-orks  con- 
tinuously, but  the  other  two  men  do  not  commence  until  there 


/* 
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Fig.   1 — Arrangement  of  Machines  and   Furnaces  for  Manufacturing 

.-.':.■    •,.>._•..-:.,,       ,■•  -  ^  Bral<e    Beam    IHangers.  :  ■.   -':■"■:'  ■■■ 

the  storehouse.     Until  recently  the  pin  holes  were  drilled,  but' 
now  they  are  punched,  which,  taking  into  consideration  the  dif-   • 
ference  in  labor  of  drilling  and  of  punching,  as  well  as  the  fact  i 
that  the  hangers  do  not  have  to  be  carted  from  the  blacksmith 
shop  to  the  machine  shop,  made  a  saving  of  about  0.66  cents  per 
hanger.     The   following  description  applies  directly  to  the  sev- 
eral  drawings   which   show   in   considerable   detail   the   methods 
employed  and  the  tools  used  in  the  process  of  manufacture. 

'■>-  METHOD    OF     MANUFACTURE.;-    -■••,•    ■•'■^■' ''='-' ^ 

,    Reference  to   the  arrangement  of  machines  and   furnaces,   as 
shown  in  Fig.  1,  indicates  that  the  floor  space  required  for  manu- 
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Fig.    a»— Flattening    Die    for    Bral<e    Hangers.      "  ; 


are  two  hundred  or  more  hangers  ready  to  be  bent  and  flattened. 
They  work  until  they  have  caught  up  with  man  Xo.  1.  and  are 
then  taken  off  the  brake  hanger  job  until  there  is  another  pile 
of  partly  finished  hangers  ready  for  thenr.  .  j.>.^  ;...></.--. ;■ 
Man  No.  2  tends  furnace  No.  2,  which,  it  will  be  noted.  Js  open 
on  both  sides  lo  permit  of  obtaining  a  long  heat  in  the  middle 
of  the  bar,  which  is  necessary  for  the  bending  operation.  The 
bars  are  centered  with  a  deep  center  punch  mark,  in  order  to 
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Fig.  2 — Successive  Operations  of  Manufacturing   Brake  Hangers. 


facturing  brake  hangers  is  very  small,  being  about  36  ft.  x  14  ft. 
The  stock  is  cut  to  the  proper  length  and  piled  close  to  furnace 
No.  1.  Man  No.  1  takes  care  of  this  furnace  and  operates  the 
Ajax  forging  machine,  where  the  ends  of  the  hangers  are  forged 
and  the  holes  punched  Referring  to  Fig.  2,  it  is  seen  that  this 
part  of  the  work  requires  three  operations  per  end,  with  one 
heat  for  each  operation.     Attempts  have  been  made  to  perform 


facilitate  placing  them  on  the  bending  machine  so  that  the  legs 
will  be  of  the  same  length  after  bending,  and  so  that  the  holes 
will  come  in  line.     They  are  then  placed  in  the  furnace. 

Fig.  2  shows  that  the  three  operations — bending,  offsetting  and 
flattening — require  one  heat.  Man  No.  2  takes  the  hanger  from 
the  furnace  and  places  it  against  the  stationary  former  E,  Fig. 
5,  of  the  bending  machine.     Man  No.  3  is  stationed  on  the  oppo- 
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site  side  of  this  machine  in  a  position  to  operate  the  several  air 
valves.  Air  is  then  applied  to  the  head  cylinder,  which  moves 
the  bending  former  C  against  the  brake  hanger,  giving  it  the 
form   shown  by   Fig.  2,   operation   Xo.   4.     The  hanger   is  then 


hanger,  giving  them  the  proper  offset.  This  completes  operation 
Xo.  5.  Another  heat  is  unnecessary  for  operation  Xo.  6,  which 
simply  consists  in  flattening  the  bottom  of  the  hanger  as  shown 
by  the  last  sketch  on  Fig.  2.     This  is  done  by  man  Xo.  3,  who 
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Fig.  A — Dies  and    Plungers  for   Forming  and    Punching    Brake   Hanger   Ends. 


placed  against  the  lower  section  of  the  stationary  former  D. 
The  bending  former  is  moved  against  it,  to  hold  it  rigidly  in 
place,  and  then  air  is  applied  to  the  two  cylinders  which  move 
the  toggles  A  and  the  toggle  formers  B  against  the  legs  of  the 


removes  the  hanger  from  the  bending  machine  and  immediately 
places  it  over  the  lower  half  of  the  die  shown  in  Fig.  3,  which  is 
fitted  to  the  anvil  of  a  Bradley  power  hammer.  A  few  light 
blows  of  the  hammer,  which  carries  the  other  half  of  the  die. 
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completes   the   operation   and   the   brake  hanger   is   finished  and 
ready  for  use. 

•  :■"''•■■  ' ''■    --"":•'■'■•  -  DETAILS  OF  TOOLS.'';'    "  ''z""  ;:• -'""■"-     :'''?"■ ':-'' 

The  forming  dies  and  plungers  shown  in  Fig.  4  perform  the  first 
two  operations  on  the  Ajax  forging  machine,  namely,  gathering 
the  stock  at  the  end  of  the  bar,  and  forming  it  into  its  final  shape. 
The  opening  shown  at  the  upper  part  of  the  die  is  used  to  trim 
off  burrs  that  may  have  been  formed  on  the  hanger  ends  during 
the  process  of  forming.  It  will  be  noted  that  both  the  die  and 
the  plungers  are  made  reversible,  thereby  producing  two  com- 
plete sets  of  dies  and  plungers  with  a  minimum  number  of  parts. 
These  tools  are  used  for  every  style  of  brake  hanger,  because 
the  ends  of  all  styles  have  the  same  dimensions.  The  punching 
die  and  plunger  are  fully  explained  by  the  drawing.  They  also 
are  reversible.  If  holes  larger  or  smaller  than  15/16  in.  are  re- 
quired it  is  necessary  to  have  a  die  and  plunger  for  each  sizeL, . ■    . 

The  bending  machine  is  illustrated  in  Fig.  5,  and  was  made 
in  the  shop.  It  consists  essentially  of  a  cast  iron  slab  bed-plate, 
three  air  brake  cylinders,  and  all  necessary  details,  the  whole 
resting  on  a  tee  shaped  concrete  foundation.  The  head  cylinder 
is  rigidly  fastened  to  the  bed-plate  by  means  of  two  pieces  of  1  in. 
X  4  in.  bar  iron  fitted  up  as  shown  at  F.  This  rigidity  was 
deemed  necessary  because  a  much  greater  force  is  required  to  bend 
a  brake  hanger  than  to  offset  its  legs.  The  two  12  in.  cylinders 
operate  the  toggles  A.  The  toggles  swing  about  the  head  pins, 
which  screw  into  the  bed-plate.  The  bending  former  C  is  used 
for  all  styles  of  hangers.  The  stationary  former  D  and  E  is  held 
rigidly  in  place  by  a  pin  which  is  driven  into  the  bed-plate,  and  by 
a  bolt  which  is  screwed  into  the  bed-plate.  The  upper  section  E 
is  used  for  making  the  bend  and  applies  to  all  styles  of  hangers. 
The  lower  section  D  is  used  to  form  the  offset  in  the  brake 
hanger  legs,  in  connection  with  the  toggle  formers  B.  Each 
style  of  hanger   requires  a  stationary   former  D  and  a  pair  of 

toggle  formers.       'l^'-v '^'■-■■'r'''^''^'v  :.:,'■.■'■•?•  ■    ■■:■■•'.■.  '■"■■'■';!.■'":!;'"' 
The  arrangement  of  air  piping  is  clearly  shown  in  Fig.  5.    The 
major  part  of  the  system  is  made  up  of  1  in.,  and  the  rest  of  ^ 


in.  pipe.  The  two  12  in.  cylinders  are  connected  in  parallel  so 
that  both  may  be  operated  by  the  same  valve.  The  piping  is 
arranged  so  that  air  may  be  admitted  to  either  end  of  each  cylin- 
der, in  order  to  give  a  quick  return  stroke  immediately  after  a 
working  stroke.  A  hose  connection  for  blowing  any  accumula- 
tion of  scale  from  the  machine  is  also  provided.        :•>..;..:; 

The  flattening  die  used  in  connection  with  the  Bradley  power 
hammer  has  already  been  mentioned  and  is  shown  in  Fig.  3. 

The  two  .furnaces  are  of  the  ordinary  oil  burning  type.  The 
one  near  the  Ajax  forging  machine  is  open  at  one  side  only,  and 
is  suitable  for  end  heats.  The  other  is  of  the  same  general  con- 
struction, and,  as  has  been  previously  mentioned,  is  open  clear 
through  from  side  to  side,  so  that  long  central  heats  may  be  ob- 
tained.    ,;    A-  :.-.-';   ;::■■■.;;■  t/'./^"     .;"     ";  :/-r.':i'  .    ■  ^'.■"■..'■/r-'-/'  "=':;>'.■-.;.: 

CONCLUSIONS. 

The  foregoing  description  shows  that  the  low  cost  of  manu- 
facturing brake  beam  hangers  has  been  made  possible  only  by  a 
very  careful  study  of  every  phase  of  the  subject.  The  tools  have 
been  so  designed  and  all  the  machines  so  arranged  that  the  num- 
ber of  operations  is  minimized.  When  the  first  part  of  the  work 
has  been  completed,  the  hangers  are  so  placed  that  the  re- 
mainder of  the  work  can  be  commenced  without  the  loss  of  a 
single  motion.  The  hourly  wages  of  the  three  men  aggregate  56 
cents,  and  iheir  piece  work  earnings,  at  5  cents  per  hanger, 
amount  to  from  55  to  70  cents  per  hour.  v.;..  ..;-.■..'  ;.;., 
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■::^-' .■'■'-''  -^-'r  .;  ■:■■<.:'■'■■     BY  C.  H.  VOCES,      'r-'x  ;•■:'..;  7^-  ir?  .     -•■■=r'.:-i 

General  Foreman,  Cleveland,  Cincinnati,  Chicago  &  St.  Louis,' Bellefontaine, 

Ohio. 

■■■'■■■•,'■  ,"     VALVE   SETTING    MACHINE.  ''  \  '■..:''    ^''''"■:^'  ' . 

A  machine  for  turning  the  drivers  of  a  locomotive  while  the 
valves  are  being  set  is  shown  in  Fig.  1.  It  consists  of  four 
rollers  on  which  the  main  drivers  rest.  The  rollers  are  operated 
through  a  set  of  swiveled  joints  by  an  air  motor  with  the  ar- 
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Fig.  1 — Valve  Setting   Machine. 
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rangement  of  gearing  shown  in  the  illustration.  This  gearing  is 
driven  bj-  a  reversible  motor  which  greatly  facilitates  the  work 
of  the  setting  valves.     The  details  shown  clearly  illustrate  the 
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sufficient  tension   to  keep  them   from   falling  out.     The  device 
has  proved  a  success  in  service  and  is  easily  made. 

RADIUS  ATTACHMENT   FOR   SLOTTING  QUADRANTS   OR  LINKS. 

The  radius  attachment  shown  in  Fig.  3  is  used  for  slotting  re- 
verse lever  quadrants  or  Unks.  The  work  is  held  at  the  end  of 
the  two  radius  arms  by  set  screw  clamps,  which  are  pivoted  on 
the  ends  of  the  arms.  The  other  ends  of  the  radius  arms  are 
held  on  a  pivot  bolt  which  is  firmly  attached  to  the  3  in.  x  ^  in. 
bar  extending  out  from  the  table  of  the  machine.  The  work 
is  clamped  to  the  table  by  a  ^  in.  set  screw,  operating 
in  an  offset  clamp  that  is  bolted  to  the  table.  The  work  is  ad- 
justed by  a  lead  screw  33  in.  long,  which  operates  through  a 
swivel  nut  located  at  the  end  of  a  2\i  in.  x  ^  in.  bar,  which  is 
clamped  to  the  table.  The  end  of  the  lead  screw  has  a  flat  head, 
which  is  free  to  turn  in  the  connection  that  fastens  it  to  the  work. 
Several  sets  of  holes  are  located  in  the  radius  bars  and  pivot 
holder,  to  provide  for  the  different  radii.  ■<„       ,  :..•■•..;•: 


,    ;;  -■         P'fl-  2 — Lock  for  a   Crosshead   Pin   Grease   Plug.  ^       •  ■     ;  .. 

size  of  the  various  gears,  and  the  revolutions  at  which  they  are 
supposed  to  be  operated. 

:>;■;  ^     .:..;.    .  LOCK   FOR   A   GREASE   PLUG.  ./;,.".. 

An  effective  method  of  locking  a  grease  plug  in  a  crosshead 
pin    is    shown    in    Tig.    2.      It    consists    of    two    yi    in.    pins 


Italian  Railway  Electrification. — The  administration  of 
the  Italian  state  railways  is  now  considering  a  scheme  for  the 
electrification  of  a  great  part  of  the  lines,  and  for  a  start  it  is 
proposed  to  electrify  the  12-mile  line  from  Rome  to  Ancone. 
Water  power  from  the  falls  of  Terni  and  Fabriano  will  be 
utilized  for  the  generation  of  the  electricity,  and  it  is  stated  that 
if  the  results  of  the  working  of  this  section  prove  satisfactory 
the  administration  intends  to  arrange  for  the  gradual  electrifica- 
tion of  the  whole  railway  system. 
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Flo-  3— Radius  Attachment  for  Slotting  Machine. 


which  extend  through  grooves  on  the  inside  face  of  the  nut  Franked  Mail.— During  the  last  fiscal  year  310,245,000  pieces 
and  in  the  crosshead  pin  as  shown  in  the  illustration.  These  of  franked  mail  were  carried.  The  weight  was  3.8  per  cent,  of 
pins  are  held  in  position  by  a  piece  of  ]/^  in.  spring  steel  with      the  total  weight  of  all  domestic  mail  carried. 
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Management  of  a  Drawing   Room 

"^'^r--'-,  ^-^ '■\i--'-'''-''~'I^'y      Co-operation,    Fair    Dealing    and   Suitable    Envi-       ;     ;  r/^/;:"  :■    ;-;      ^ 
;  ;. ,  ?        ronment  Are  as  Important  Here  as  in  the  Shop. 
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Public  attention  has  recently  been  drawn  very  pointedly  to 
the  subject  of  scientific  management,  and  since  prominent  busi- 
ness establishments  have  frequently  been  cited  as  illustrations 
of  its  success,  favorable  as  well  as  unfavorable  interests  have 
given  it  serious  consideration.  \\  hile  for  some  time  active  and 
successful  work  has  been  devoted  to  effecting  a  high  efficiency 
in  machines,  the  value  of  good  management  in  the  development 
of  men  and  the  greater  importance  in  business  life  of  efficiency 
in  men  as  against  etificiency  in  machines  is  but  beginning  to  be 
.'.  .'-reaHzed.    •';  .■;- '  J,:.y.'X-' :  'V;'"!i;-''';;-;'-";-V'"'^'"'V-^'-"- --■':' Ov^  ' 

For  a  drawing  room,  where  efforts  are  chiefTy  devoted  to 
originating  and  where  a  creative  spirit  prevails,  scientific  man- 
agement may  seem  to  be  an  audacious  suggestion.  It  is  im- 
possible to  direct  and  plan  for  the  progress  of  original  work  and 
the  new  science  of  time  study  is  of  no  avail  to  a  production 
which  depends  on  the  designer's  mind  and  his  initiative.  But 
while  it  might  be  understood  that  production  of  an  original 
nature  is  not  to  be  dominated  by  method  or  system,  and  that 
no  definite  time  can  be  set  for  its  completion,  the  importance 
and  the  necessity  may  be  realized  for  applying  the  scientific 
habit  of  thought  to  the  fruitful  development  of  men  and  to 
.,  , -conditions  which  favor  their  favorable  inspiration. 
.  :'  For  all  work  there  must  be  determined  the  theoretical  point 
s  ;  of  its  highest  efficiency,  both  by  science  and  experiments,  by 
studying  closely  the  most  suitable  conditions  under  which  the 
work  is  to  be  performed,  by  determining  what  manipulations 
are  necessary  and  how  to  carry  them  out  with  the  greatest 
economy  and  by  supplying  the  best  of  tools  and  prescribing 
how  to  use  them. 

Advantageous  conditions  under  which  efficient  work  is  per- 
formed in  a  drawing  room  are  exhaustive  ventilation,  proper 
temperature,  good  light,  a  thorough  cleanliness  and  ample  and 
sanitary  provisions  for  the  other  necessities  of  the  body. 

Proper  ventilation  and  temperature  must  be  ascertained  scien- 
tifically and  adhered  to  conscientiously  by  the  management. 
By  no  means  should  their  regulation  be  made  by  the  drafts- 
men, as  it  would  then  be  performed  according  to  momentary 
necessities  and  personal  feelings  and  would  not  be  efficient. 
We  are  more  or  less  apt  to  take  colds — some  are  very  sensitive 
to  unsuitable  temperatures  and  since  it  is  a  fact  that  the  ef- 
ficiency of  a  man's  energy  drops  one-half  or  more  when  his 
well  being  is  only  slightly  interfered  with,  it  is  evidently  in  the 
interest  of  a  good  management  to  prevent  all  neglectfulness  in 
the  caretaking  of  men. 

A  thorough  cleanliness  is  extremely  advisable  in  a  department 
where  a  number  of  men  are  confined  to  a  comparatively 
small  space  from  eight  to  nine  hours  a  day.  Besides  the  bad 
effect  on  men's  energy,  which  I  have  mentioned  with  regard  to 
insufficient  ventilation,  uncleanly  surroundings  are  accompanied 
by  drawings  which  are  unclean  and  lack  high  efficiency  in  con- 
sequence, not  to  speak  of  the  lost  time  and  effort  devoted  to 
the  attempt  to  keep  the  sheets  clean. 

One  other  important  feature  that  may  greatly  increase  the 
■capacity  of  a  drawing  room  is  good  light.  Its  advantage  is 
much  greater  than  is  generaly  assumed,  and  the  comparatively 
small  means  required  to  reach  efficiency  in  this  respect  make 
it  all  the  more  remarkable  that  so  few  steps  are  taken  to  pro- 
vide it.  The  expense  of  a  rearrangement  to  obtain  ample  light 
for  all  is  little  in  comparison  to  the  time  saved  and  the  comfort 
Tendered.      This   is   especially   true   with   regard   to   the   tracers. 


To  find  the    inost   efficient    way   of  performing   worlc.   it   i*    - 
analyzed    as     to    its    elementary     manipulations;    the    absolute  y 
necessity   and   the  purpose   of  each   is   decided  by  experimental     " 
truth  and  science,  and  a   system   is  applied  according  to  which 
fixed   functions  take  place  in  the  proper  sequence.     In   making 
drawings  under  present  conditions,  each  draftsman  has  adopted  ! - 
a  system  to  which  he  has  trained  himself  as  best  he  could  and    ' 
according  to  which  he  does  his  v.ork.     As  a  rule  these  systems  . 
are    very   much   alike.      Each    draftsman    has   his   own    individual   v 
way  of  doing  many  things  and.   according  to  ability,  his  work  " 
distinguishes  itself  by  economy  and  practicabiHty.     At  times  it  ^ 
can  be  observed  that  a  man  has  found  his  way  to  a  system  of   . 
a   remarkable  efficiency.     If  a   man   has   steadfast  qualities   that  *-■ 
develop  strong  habits,   he  does  his  work  persistently  according 
to    a    fixed    system,    thus    producing   efficiencj'    to    a    certain    de- 
gree,  whereas  a  less  thorough  and  steady  man  works  in   many     • 
different  ways,  always  according  to  his  notions  and  momentary 
conclusions.     A  man  with  many  years'  experience  is  not  neces-    .' 
sarily  an  efficient  man.  only  he  who  seeks  "truth  for  authority  • 
and  not  authority  for  truth."  is  the  best  man  in  the  end.     These  ".' 
facts  lead  to  the  conclusion  that,  however    much  freedom  there 
must   be    granted    to   the    draftstpan.    as    mentioned    above,    the 
mechanical     functions     of    producing   the    drawings    should    be  ^ 
clutched  by  a  method  that  has  been  established  by  experimental  ' 
truth  and  science  and  to  which  all  must  become  subjects.     The  >? 
advantages   are   avoidances   of   errors,    saving   of   time   and   the  :.  ' 
occasion  for  a  stringent  co-operation. 

Hand  in  hand  with  the  study  of  the  elementary  functions  of  ." 
the  work  goes  the  task  of  investigating  what  are  the  most  suit-  ,..; 
able   tools    with     which    these     functions    are   to   be    performed.  . 
Tools    must    always    be    in    first    class    condition ;    if   not.    much  ; 
time  is  lost  and   speedy  and  precise  work   is  hindered.     Hence    ■ 
an   inspection  of  the  tools   should  be  undertaken   from   time  to   ... 
time;  the  men  must  be  advised  to  report  even  slight  faults  and^    . 
for    each   tool   in   use   an   emergency   outfit   should   be   kept   in  ',■ 
stock  to  prevent  delay.     At  present  negligence  in  this  respect    ", 
can  often  be  observed  which  approaches  narrow-minded  avarice. 
Narrow    minded,    because    economy    thus    practiced    has    always  ^., 
the  reverse  effect  by  causing  expenses  quite  unproportionate  to  > 
the    cost    of    even    luxurious    instruments.      These    expenses    are  •■. 
not  only  due  to  inefficient  working,  but  largely  also  to  the  dis-    ".' 
gust  of  the  men  who  realize  that  the  results  from  their  honest    "' 
striving  and  ability  are  counteracted  by  the  unsufficient  condi-  :■■ 
tions  under  which  they  ara  asked  to  work  and   for  which  the  -, 
management  has  the  responsibility.     We  realize  that  the  square    v 
deal  to  the  men  alone  would  command  the  supply  of  first-class 
instruments,    besides    the    economical    interest    of    an   intelligent 
management    that    requires    it.      For   tools    which    are    not    fur-  ,v 
nished  by  the  company,  standards  should  be  issued,  as  for  equal  ^-.' 
results,  equal  values  are  needed. 

Good  tools  are  a  good  investment,  especially  when  exhaustive  .-. 
instructions  are  given  how  to  care  for  them  and  how  to  use  . " 
them.      At    present    the    rule    stands    good,    that    different    men 
may  ver>-  well  use  different  tools  for  the  same  purpose  in  order 
to  reach  the  best  results.     This  rule  is  wrong  according  to  the  ' 
principles  of  efficient  management  in  a  drawing  room,  because 
it   involves   avoidable   difficulty   in   reading  the  drawings   and   is 
the  occasion  of  errors  and  waste  of  time.     In  order  to  effect  a 
uniform  appearance  of  the  drawings,  the  different  characteris- 
tic lines,  figures,  etc.,  are  determined  and  for  the  accomplishment 
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.       of   each,    the   appropriate   grade   of   pencil    is   issued   by   stating 

•  ,    its  number.     For  tracing,  the  thickness  of  the  different  lines  are 

.V'-    settled    definitely    and    each    tracer    may    be    furnished    with    a 

■:  sample  and  an  instruction  sheet  which  will  ensure  uniform  pro- 

.  duction.     Repairing  tools  and  using  them  are  separate  features, 

-:/■    wherefore  the  sharpening  of  drawing  pens  and  the  like  should 

.'j    be  performed  by  an  especially  assigned  man  who  is  trained  and 

.;       skilled   and   produces   the   best   and   quickest    work.      Experience 

,   •     teaches   that   a   laborer   with   even   the   least   intelligence   is   cap- 

'.-.':■  able   of   becoming    expert   in   a   small   limited   occupation,   if    it 

■'  ^    suits  his  inclination,  and  if  he  gets  the  amount  of  practice  which 

•'.v  .  trains  him  to  do  his  work  perfectly.  ■■■,  / 

In   a   drawing  room  more  than   anywhere  else,   efficient  man- 

;  ■  agement  depends  on  the  competence  and  the  personality  of  the 

f    manager.      Since    ways    and    means    for   the    accomplishment    of 

■   work  are  therefore  almost  entirely  devised  and  decided  by  in- 

;t  dividual    strength    and    individual   judgment,    the    methods   vary 

in   different   concerns,   however    much  alike   their  purpose.     Au- 

,  ■    thorities  in  the  management  of  drawing  offices  maintain  that  the 

,.-     working  capacity  of  the  newly  engaged  body  of  experienced  men 

becomes   norm^   only  after   six   months   of   studious   adaptation 

to    the    new    conditions.      This    makes    comprehensive    and    sys- 

'   tematic  training  of  the  men  a  necessity,  especially  so  when  a 

science  of  the  work  has  been  developed.     Besides,  a  good  man- 

'■   agement  owes  it  to  itself,  as  much  as  to  the  men,  to  assist  in 

every  way  possible  the  latter's  acquirement  of  experiences,  which 

"    are  to  be  used  to  the  advantage  of  the  concern. 

•>       The   present   conditions  are  utterly   inefficient   in   this   respect. 

■:•    For  instance,  a  tracer  is  at  a  loss  to  understand  a  certain  part 

-  of  the  drawing  he  is  to  copy.  At  first  he  tries  to  discover  the 
.,  ■  meaning  of  the  perplexing  part  himself,  thus  losing  time.  It 
V . '  may   be   that   sooner   or   later  he   comes   to   think   that  he  has 

'.>,  found  it  and  goes  ahead  with  his  work;  but  whether  he  really 
'  .  has  the  right  conception  is  another  question  and  the  cost  of 
.;'  ■   his  error  multiplies  itself,  since  one  mistake  causes  others  and 

■  higher  paid  men  are  concerning  themselves  with  it  afterwards. 
■^  Furthermore  when  somebody  else  corrects  it  and  no  information 

-.regarding  it  reaches  him,  there  is  nothing  to  prevent  the  tracer 
,  :,  from  making  the  same  error  again.    On  the  other  hand  it  may  be 
".that    he   cannot   decide   as   to   the   proper   meaning   of   the   con- 
,  cerned  part  and  that  he  has  to  leave  his  desk  to  hunt  the  de- 
signer.    Considerable  time   may   easily   elapse  before   the  tracer 
gets   the   advice   desired,   because   the   designer   may   have  been 
.,  called  away  under  similar  circumstances  or  is  engaged  in  a  task 
.  .-.  which  does  not  permit  ready  accommodation.     When  finally  the 
.'.:..  information  is  given,  it  takes  place  in  an  unconcerned  and  im- 
;>  perfect  manner.  -  '  ;    ■ 

.'•■      All  tracers  ought  to  be  assembled  in  a  tracing  department,  fur- 

-  :  nished  with  suitable  special  contrivances  and  located  in  the  part 
• -.  :of  the  building  which  offers  the  best  light.     A  foreman  should 

■  .  be  installed  in  charge  of  it.  who  is  to  instruct  the  tracers  as  to 
.-the  science  of  their  work  and  explain  complications  in  the  dravv- 

:  !  ings   that    cannot   be   understood.     We   bear   in   mind   that   the 
."drawings   are   now   finished   according   to   one   uniform   method, 
V'  which  enables  every  competent  man  to  read  their  meaning.     This 
fact  itself  facilitates  tracing  greatly,  cancels  many  avoidable  ques- 
tions and  makes  possible  a  third  person's  true  conception  of  its 
meaning  and   full  ability  to  give  advice  regarding   it. 
A  designer  is  to  create,  not  to  instruct!     These  are  features 
"■far  apart  and  must  be  considered  so.     Just  in  this  lies  the  great 
advantage   of   system,   that   the   combination   is   divided   into   its 
natural  parts,  each  of  which  is  taken  care  of  separately  in  order 
to  warrant  an  ideal  co-operation. 
;' '        In    selecting   the   men    for   their    proper   places   in   a   drawing 
room,  two  principal  items  are  distinguished,  designing  and  man- 
:  aging.     A  good  constructor  is  very  seldom  at  the  same  time  a 
good  manager,  owing  to  the  fact  that  the  personal  qualities  re- 
quired for  each  are  quite  different  and  their  combination  is  prob- 
ably impossible.     A   practical,   active   man   with   capacity  to  ar- 


range and  a  strong  sense  for  system  should  therefore  be  taken 
away  from  the  board  and  make  room  for  a  fellow  who  thinks 
constructively  and  combines  logical  reasoning  with  the  kind  of 
a  memory  from  which  the  wanted  advice  can  be  drawn  and  ap- 
plied in  a  restful  and  concentrated  manner.  '■^l'r-:y  '.'■^c''■.:'■'■:^■'^• 
S€\ecUng  a  man  to  the  occupation  of  checking  is  difficult  and 
seldom  is  given  the  proper  attention.  The  efficient  performance 
of  this  work  requires  qualities  to  a  high  degree,  which  enable 
objective  and  impersonal  dealing  with  the  Other  man's  produc- 
tion, and  the  denial  of  his  own  opinions  in  the  interest  of  the 
company.  In  other  words,  it  demands  a  judicial  mind.  Many  a 
piece  of  work  is  changed  by  the  checker,  when  in  its  original 
shape  it  would  have  served  its  purpose,  sometimes  on  account 
of  his  inability  to  forego  his  own  ideas,  and  often  also  because 
of  a  personal  misunderstanding.  It  involves  waste  of  effort  and 
unnecessary  discouragement  of  the  men.  Besides,  by  selecting 
trustworthy  men.  who  would  treat  the  work  with  due  respect 
and  the  honest  will  to  comprehend  the  originator,  considerable 
addition  is  made  to  peaceful  co-operation.  '■.."'■[■  -5  .  :.  • -X/r"/.-' 

Owing  to  the  original  work  and  the  uncertain  course  it  may 
take,  the  development  of  a  definite  system,  which  will  ensure 
perfect  co-operation  for  all  occasions,  is  probably  the  most  diffi- 
cult problem  to  be  undertaken  in  a  drawing-room.  Yet  co-oper- 
ation, the  goal  of  all  efficient  management,  is  aimed  for  success- 
fully in  many  different  ways. 

A  man's  engagement  with  a  business  concern  is  a  serious  mat- 
ter and  the  responsibility  in  which  both  are  involved  must  not 
be  underestimated,  if  results  are  to  give  satisfaction  to  both 
and  an  understanding  be  effected  that  brings  about  confidence 
and  a  truly  social  condition. 

An  employee  devotes  to  his  company  daily  from  eight  to  nine 
hours  of  his  active  life,  for  which  he  receives  a  fixed  price,  and 
for  which  theoretically  he  should  try  his  best  and  use  every 
possible  effort  in  the  interest  of  his  employer.  Does  the  man- 
agement, however,  treat  and  regard  its  men  in  a  manner  which 
warrants  their  serious  and  complete  devotion  to  their  work?  In 
many  cases  this  question  cannot  be  answered  in  the  affirmative, 
which  means  that  harmonious  co-operation,  based  on  the  perfect 
understanding  between  the  management  and  the  men,  is  retarded. 
But  efficiency  lies  in  the  good  will  and  the  diligent  attitude  with 
the  men  and  is  brought  about  only  by  conscientiously  shouldering 
the  duties  which  arise  in  the  management  of  men.  By  posi- 
tive subjection  to  the  realized  responsibilities  on  the  part  of  the 
management,  the  men  are  led  to  acknowledge  and  bear  cheer- 
fully their  own  responsibility,  and  not  to  waste  the  time  which 
does  not  belong  to  them,  but  which  they  are  more  or  less  at 
liberty  to  use  according  to  individual  estimation.  Good  man- 
agement has  the  duty  to  comfort  the  men  with  the  most  suitable 
working  conditions  and  to  appreciate  earnestly  and  actively  the 
services  rendered,  so  that  working  is  in  no  wise  disturbed  or 
discouraged.  By  no  means  should  the  treatment  of  men  be  such 
that  a  degree  of  slavery  is  felt.  The  men  must  be  met  in  a 
friendly  way  and  with  appreciation,  so  that  rather  a  convinced 
feeling  is  produced  that  all  are  united  in  working  for  one  pur- 
pose, which  consummation  is  a  pleasure  and  means  actual  profit. 
An  ideal  co-operation  requires  proper  division  of  the  work 
and  its  accomplishment  in  suitable  quarters.  The  knowledge 
of  the  men's  personal  inclination,  which  precedes  their  selection, 
and  has  been  obtained  by  earnest  observations  of  individual  qual- 
ities, is  needed  to  distribute  the  work  suitably.  The  average 
man  is  naturally  inclined  to  a  particular  line  of  work  and  dis- 
likes to  practice  contrary  to  his  categories.  To  influence  a  man's 
specializing  in  his  favorite  pursuit  is  therefore  important  for 
the  fruitful  development  of  his  competence,  as  well  as  for  the 
efficient  and  economical  output  of  work.  It  appears  that  these 
simple  rules,  established  time  and  again,  are  generally  realized 
to  be  true  enough,  but  that  the  allowed  number  of  exceptions  is 
exceeded,  thus  converting  the  exception  to  the  rule. 

In  endeavoring  to  get  the  proper  division  of  work,  attention 
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should  be  given  to  have  it  done  in  harmony  with  the  state  of 
development  of  the  men.  This  prevents  designation  of  a  prob- 
lem to  a  man  not  yet  capable  of  mastering  it.  On  the  other  hand 
by  gradually  increasing  the  scope  of  the  problems  assigned, 
the  men's  gradual  and  fruitful  development  is  ensured.  It  is 
customary  to  have  the  drawings  of  the  youngest  detailer  traced 
by  the  youngest  beginner.  Quite  to  the  contrary,  the  work  of  a 
detailer  who  is  not  yet  familiar  with  the  science  of  his  occu- 
pation, should  be  designated  to  the  most  experienced  copiest, 
so  that  conditions  are  somewhat  equalized.  In  this  respect  also 
an  increase  of  efficiency  is  made  by  co-operation.        ■■;:>•'..';• 

In  drawing-rooms  in  general  it  is  observed,  and  I  suppose 
assumed  to  be  quite  the  proper  thing  by  many,  that  the  manage- 
ment pays  its  men  as  little  as  possible.  The  natural  result  is 
that  the  men  are  keeping  their  production  down  to  the  afford- 
able minimum.  It  means  a  vast  difference,  whether  a  man  really 
tries  to  do  his  best,  or  whether  he  does  just  enough  to  keep 
above  the  firing  line.  Good  management,  which  attempts  co- 
operation with  its  men,  concerns  itself  earnestly  with  their  qual- 
ities and  encourages  and  rewards  honest  striving  in  due  time. 
It  is  wrong  to  wait  until  the  men  have  to  come  and  beg  for  that 
which  belongs  to  them.  Raising  the  men's  salaries  is  of  grave 
importance,  and  doing  it  in  the  nick  of  time  produces  the  confi- 
dence and  gratitude  on  which  co-operation  is  founded.  If  the 
character  of  the  men  has  been  given  some  observation,  confidence 
may  justly  be  shown  according  to  individual  qualities.  At  pres- 
ent the  treatment  of  men  has  the  strong  tendency  to  presuppose 
a  general  mistrust  by  principle.  If  there  is  no  obvious  confi- 
dence set  in  the  men,  they  have  none  to  justify  and  are  denied 
the  spur  to  best  efforts,  perseverance  and  economy.  The  results 
of  the  checker's  work  are  not  very  conspicuous  when  he  is  deal- 
ing with  the  production  of  a  clever  and  conscientious  man.  In 
order  to  satisfy  his  manager,  who  wants  to  "see"  work,  the 
checker  undertakes  changes  for  which  there  is  not  the  slightest 
cause  and  which  often  destroy  harmonies,  created  at  cost  of 
deep  thought  and  laborious  concentration  on  part  of  the  de- 
signer. Quite  upset  by  the  appearance  of  his  corrected  sheet, 
which  he  meant  to  have  done  well,  the  latter  inquires  why  these 
unreasonable  changes  have  been  made  and  receives  the  un- 
hesitating reply  that  it  has  merely  been  done  as  a  matter  of  self 
defense.  The  eminent  iniquity  of  such  proceeding  never  fails 
in  its  sad  reaction  on  general  economy  and  the  spirit  of  the 
work.   "/.:.■■':,■:■  y.'  '"■^■-:''^.\  .:^i-''':  ::.';^  :■'  '- ■    .'  ..•,■•■■■■ 

Co-operation  is  effected  by  doing  a  certain  amount  of  routing 
of  the  men's  work.  Since  one  step  depends  on  another  to  smaller 
or  larger  degree,  it  is  necessary  to  undertake  them  in  the  proper 
sequence,  so  that  the  first  is  fully  completed  before  the  second, 
relying  on  the  first,  is  begun.  Thus  all  work  is  started  on  the 
sound  basis  of  sufficient  information,  the  inefficiency  of  going 
over  the  same  ground  again  and  again  is  dispensed  with  and  the 
occasion  is  given  for  speed  production  and  good  spirit  with  the 
men.  Furthermore,  all  instructions,  instead  of  giving  them  in  a 
personal,  offhand  manner,  should  be  written  on  an  instruction 

sheet.  ■>';-:J.-i-:;;'=;.  •;■■":  ■■''•:r'>.'i.>' ■;,..' 

Thoroughly  systematizing  the  work  and  conscientious  super- 
vision of  its  smallest  details  affirms  steady  co-operation.  Hence 
a  classification  of  the  rooms,  the  desks,  tracings  and  so  forth 
should  be  endeavored  in  order  to  furnish  the  means  for  trans- 
parent oversight  and  simplified  management.  Footing  on  this 
classification,  by  which  objects  are  named  by  means  of  symbols 
in  an  unmistakable  manner,  a  production  bulletin  board  may  be 
installed,  to  show  the  progress  of  each  characteristic  work  on 
the  different  desks.  It  permits  a  designation  and  supply  of  work 
to  its  proper  quarters  ahead  of  time,  to  realize  what  amount  of 
work  has  been  accomplished,  and  it  offers  a  fair  chance  to  cal- 
culate the  forces  required  to  arrive  at  completion  within  a  speci- 
fied time. 

High  efficiency,  the  watch  word  of  the  day,  is  forced  en  rail- 
ways as  well  as  all  other  industries  by  the  ever  increasing  compe- 


tition and  spells  the  difference  between  success  and  failure  in 
many  obvious  cases.  It  is  developed  by  scientifically  selecting 
the  ingredients  for  a  stringent  co-operation,  and.  before  all,  the 
upright  and  conscientious  deal  between  man  and  man.  J  ..     - 
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Accidents  wTiich  occur  on  railways,  not  only  in  the  shops  and 
roundhouses,  but  in  the  yard  and  on  the  road,  must,  in  the  main, 
be  attributed,  not  to  a  lack  of  safety  devices,  nor  to  any  in- 
difference on  the  part  of  the  railway  to  the  welfare  of  its  em- 
ployees and  patrons,  but  rather  to  individual  carelessness. 
Safety  appliances  may  and  should  be  devised  and  applied 
wherever  their  use  will  render  less  hazardous  the  various  oc- 
cupations in   connection  with  railroading      The  men  who  direct 
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An   Engine  House  Office  Building   Decorated   with  the  Safety   Sign. 

the  policies  of  the  railways  realize  this  to  the  fullest  extent,  and 
there  can  be  but  little  complaint  that  the  precautions  necessary 
to  protect  the  life  and  hmb  of  employees  and  the  public  are 
neglected,  or  that  the  rules  which  they  provide  for  the  con- 
duct of  their  business  are  in  any  way  lax. 

A  full  realization  of  the  situation  is  shown  by  the  action  of 
the  various  great  roads  of  the  United  States,  who,  during  the 
past  few  years,  have  inaugurated  campaigns  of  safety  among 
their  employees.  Hardly  a  railway  of  importance  could  be  men- 
tioned which  does  not  have  its  safety  committees,  composed  of 
employees  of  all  grades  who  investigate  and  report  on  all  mat- 
ters pertaining  to  the  general  safety;  hardly  a  road  but  that  has 
put  in  circulation  literature  designed  to  educate  its  employees  in 
methods  of  safety.  „  -  . :  ■ 

Certain  risks  may  be  eliminated  by  the  provision  of  safety  de- 
vices, but  by  far  the  greater  proportion  cannot,  and  may  only 
be  guarded   against  by  constant  caution   on   the  part  of  those 

•Entered  in  the   Safety  Competition,   which  closed  June   1,    19i2. 
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<'l'  f;ich.  tlio  iippri  ■priati-  L;r;iili'  ••i'  (niuil  is  is>iK<l  1)\  sKitiii'-; 
il>  inimlitr.  I m-  UMciiisi.  tlic  iliickiuss  nl  tlu-  (lilYiTinl  liiu-  avc 
Mttlicl  iKi'mitcly  anil  laili  traotr  iTiay  ln'  fiirnislutl  uitli  a 
satnpli'  ami  an  instriKti'in  sluit  whii-li  will  onsuri-  nniidrni  pro- 
thu'ti'iii.  Ki'iiairint;  Icnls  and  u<inu  tluin  ari'  Mparatr  traturis. 
wIuTii'orv  ilii-  >Iiar]>ininv,'  "t'  drauint;  jicns  and  tlu'  liki'  slinnld 
l)c  |HTt. 'nnrd  1>>  an  oiJnially  as»ii;n(.il  man  ulio  i>  iraimd  ami 
skilKcl  and  iir>'duii>  tiu'  ln.>l  and  i|inoki>t  wurk.  l'".\p(.riiiu-c 
U'aciu>  that  a  lalmrrr  willi  r\rn  itii'  Uast  intilli.miui-  is  cap- 
aUIc  I't  licciiininii  cxpi-rt  in  a  small  limiiid  <H-inipatiMii.  il  it 
suit  si  his  inclination,  and  if  lir  i;its  tlii'  amount  of  jiractici.-  which 
trains   him    to   ilo   hi^    work    pirfictlx . 

In  a  drawin;^  room  more  tlian  anywlcrc  ilsc.  I'l'liciiiit  man- 
aucmi-nt  depends  on  tlu'  compitinci'  and  tin-  ptrsoiialit_\  ol  tlir 
inanav:cr.  Since  wa\s  and  mean-,  for  tlu'  acioinpli^-hnicm  oi 
Work  arc  therefore  almost  entirely  desisid  and  decidiii  hy  iii- 
di\idual  streiiLith  an<l  indi\idnal  judgment,  the  methods  \ar> 
in  dit'fereni  cotuerns.  howcvtr  nuich  alike  their  pnrpi'se.  An- 
thoritie>  in  the  manai;emeni  of  drawing  ol'tice-  maintain  that  the 
Working  capacity  fi  the  nt.\\I\  eiis^aued  liod\  o|  exiieiieticed  men 
lieCome>  normal  only  after  -.ix  moiuh>  of  xniili..n>  adaptation 
to  tiu'  new  Conditions.  This  makes  com|irehensi\f  and  sys- 
tematic training;  of  tlu'  nun  a  nnessit\.  esp»'ciail\  so  wiun  a 
science  of  tlu-  work  has  hi-eii  de\elo|nil.  r>esi<lfs.  a  i;o,  nl  man- 
agement owes  it  tip  itsi-lf.  as  ninch  as  to  the  nun.  to  .issist  in 
e\ery  wax  ))o>sihle  the  laiter's  aci|nirenu-m  of  ixperutices.  which 
are  to  hi-  used  to  tlu-  ad\antaL;e  of  tin-  coiuern. 

The  iireMiit  ciMulition>  .are  niterly  inetliciein  in  this  respict. 
lor  nistaiu-e.  a  iracir  is  at  a  loss  to  nnilersi.uid  a  certain  |ian 
of  tl'.e  drawing  he  is  to  copy.  .\t  first  he  triis  to  ilisco\i;r  the 
.n-oaniii'^  of  the  perplexint;  part  himself,  thiis  losing  tune.  It 
ira>  he  tliat  sooner  or  later  he  couus  to  think  that  he  h.is 
fitmd  it  and  i;oes  ahead  with  his  work;  hm  whetiur  he  re.dly 
has  the  rii^ht  conception  is  another  (|nestion  and  the  cost  ..i 
his  error  multiplies  itself,  since  on<.-  mistake  c.nises  others  and 
hiiilu  r  paid  men  .ire  concirniiu:  thenisihes  with  it  aiterward-. 
riirthernH>rc  when  .sometH><l>  eUe  corrects  it  and  no  information 
re.u.'irdinir  it  reaches  Iiim.  there  is  nothing  to  iirexein  the  tracer 
4roni  makiti'-;  the  sanu-  error  a.iiain.  <  )n  the  oilur  hand  it  m.iy  he 
that  he  camiot  decide  .is  to  the  proper  nu;ininvi  of  the  con- 
cerneil  part  .and  that  lie  has  to  Ka\e  his  desk  to  hunt  the  ile- 
si^iiu-r.  (  onsider.thle  tinu-  may  easily  el.ipse  hefore  the  tr.icer 
Rcls  tile  .advice  ilesired.  lucaiisi'  the  desiijnir  may  ha\e  heeii 
called  away  imder  similar  circnmstaiuo  or  is  eiii^aved  in  a  task 
which  does  not  ])ermit  re.idy  accommodation.  \\  lien  linally  the 
infonn.ation  is  i.;i\en.  it  takes  iilace  in  an  tmcoticerned  and  im- 
perfect  maimer.  ,;;■■,■ 

All  tr.icers  on!.;lit  to  ho  assemhled  in  ;i  tracing  (K-partnuiu.  fnr- 
tiisheil  with  snitahU'  spcci.al  comrixances  and  located  iti  the  p.irt 
of  the  I.iiildin.u  ulii>h  otV.rs  the  lust  li.Liht  A  fortni.m  should 
he  inst.illed  in  charue  of  it.  who  is  i,,  instruct  tlu  tracers  ;is  to 
the  sciince  of  their  work  an.l  explain  c .mplications  in  tlu-  draw- 
inu'^  tli.at  cannot  he  un<hrsto,,d.  We  hear  in  mind  that  the 
dr.twiui^s  are  now  lini'shed  accotdini;  to  oiu-  uniform  method, 
which  eiiaMes  every  comintein  m.in  to  n-iid  their  meanint;  This 
fact  if-elf  facilitates  iracin;-:  s^rently.  cancels  inan\  avoidahle  .nus- 
tions  and  makes  iios-sihlv  a  third  person's  trtie  coiiciiMiou  of  its 
meanim:    an<l    full    .ability    to    ^i^e   advice    rei:ardmu    it 

.\  desiiiuer  i>  to  create,  not  to  instruct!  Tiiese  are  feature-; 
f,ir  apart  and  must  l>e  considered  so.  just  in  this  lies  the  L-reat 
advanta.«e  of  system,  that  the  conihin.atioti  is  divid.d  into  its 
natur.al  p.arts.  each  of  which  is  taken  care  ..f  scp.ir.iiely  in  order 
to  w.irrant  an  ideal  co-oper.ttiou. 

In  sfUctini:  tlie  men  for  their  propi-r  |d.ices  in  ,t  drawing 
room,  two  priiui|.al  items  .,re  distm-uishe.l.  desiKnini;  an.l  man- 
Hiixna.  A  .uood  o.nstructr>r  is  ver>  sehlom  at  tlie  same  time  .a 
Kood  !nanai;er.  owing  to  the  fact  that  the  person.d  .|uahties  re- 
quired for  each  are  -luite  .lilferent  and  their  comhination  is  pp,!,- 


ahly    imp..>sihle.      A    pr.ictical.    active    n 


lan    with    capacity    to   ar- 


range and  a  strong  sense  for  systiin  should  therefore  'k'  taken 
aw.i\-  from  tlu-  hoard  .and  m.ik^-  room  for  ;i  fellow  who  thinks 
coiistnictiv  I'ly  and  ciiinhines  logical  re.isoning  with  the  kind  of 
.1  memory  from  which  the  wanted  a<lvice  can  he  drawn  and  aj)- 
pheil   in  .1   risllul  .and  concentrated  m.inner. 

."-^electing  .1  man  to  the  occuiiation  of  clucking  is  dit'ticnlt  aiid 
sehlom  is  gi\en  the  jiropt-r  .attention.  The  ellicient  iierforniance 
of  this  work  re(|uires  i|ualities  to  .i  high  digree.  which  enalilo 
ohji-cti\e  .and  imperson.al  dealing  with  the  other  man's  i>roduc- 
tiou.  ami  the  denial  <<{  his  own  o|iini>  ms  in  the  interest  of  the 
comiian>.  In  oilur  words,  it  (kin.anils  a  .iudici.al  mind.  M.any  a 
])iece  of  Work  is  ch.anged  hy  the  checker,  when  in  its  origin.il 
sh.api'  it  Would  h.ave  served  its  purpose,  sometimes  on  account 
of  his  in.ihilil)  to  forego  liis  own  ide.is.  .and  often  also  heciuse 
of  a  person.al  misumlerstanding.  It  iiuohis  waste  of  elf- >ri  .and 
nniucess.ary  discouragement  of  the  men.  lusidis.  hy  seUcting 
ti  ti.stwi  irthv  men,  who  would  treat  the  work  with  due  u-spi-ct 
.and  the  honest  will  t>'  compreiu'inl  the  originator.  Cousidirahlc 
aildition  is  made  to  ]ie.ici.ful  c '-opcr.itiou.  •  \ 

<>wing  to  tile  original  work  and  the  utuart.ain  coursi-  it  niay 
take,  the  devilopmeiit  of  ;i  delinile  systiin.  whicii  will  ensure 
ptrlect  co-opcraiion  for  ,ill  occasions,  is  jiroh.ihly  tlu'  most  dilli- 
ciili  piohKni  to  he  undert.iken  in  .a  draw  ing-ro,  .tn.  ^  it  co-oper- 
.itii'ii.  the  goal  of  .-(11  i-nicieiit  m.inagenunt.  is  aime(l  for  succes>- 
iull\    in  man\    diffiri-nt    w,i\s. 

\  man's  eiiuagenu-ni  with  ;i  husiness  concirn  is  ,i  seriou>  mat- 
ter aiul  the  respon>ihilit.\  in  which  hoth  ;ne  in\ol\i-il  must  not 
he  und<re<tiniated.  if  results  are  to  ui\e  satisfaction  to  liit'.i 
and  .111  underst.-iiiding  he  elfectecl  ih.at  hrings  ahout  coniideiice 
and  a  tnil>    soci.al  ci>ndition. 

\n  (.inploM-i-  de\otes  to  his  coinp.anv  <l.iily  from  eight  to  nine 
hoiu's  ,.f  his  active  lift',  for  whicli  he  reciives  .a  fixed  price,  and 
for  whicli  theoriticallv  lu-  shiiiihl  tr\  his  hesi  and  use  every 
jiossihle  itfort  in  the  intiaest  of  his  emplov  i-r.  I  )ois  the  maii- 
.luenuni.  howi-ver.  treat  and  rigard  its  nu-n  in  .a  m;inner  which 
w.irr.inis  tluir  serii'Us  and  complete  devntiou  to  their  work?  In 
m.iiiv  cases  this  (|iu>tion  cannot  he  .answi-red  in  the  altlrmativc, 
which  means  that  h.armonioiis  co-operation,  h.iscd  on  the  perfect 
undi'rst.inding  hetween  the  management  and  the  men.  is  retarded, 
r.ut  el'l'icieiicy  lits  in  tlu-  .goo<I  will  and  the  diligent  .attitude  with 
ihe  lilt  11  ,ind  is  hrouglit  ahonl  only  hy  coiiscieiitiouslv  shouldering 
the  dutiis  which  .arise  in  the  management  of  men.  I'-y  jiosi- 
ti\e  suhjection  to  the  realized  nsponsihilities  on  tlu'  part  of  the 
managetneiii.  the  men  are  led  to  .ackiiow  ledLie  and  hear  cheer- 
fully their  ■>wn  res]ionsihilit_\ .  and  not  to  waste  the  time  which 
does  n,.i  heloiiL:  to  them,  hut  which  they  are  more  or  less  at 
lihi-rtv  to  iis^-  according  to  indixidu.al  estini.atiou.  ( iood  m.an- 
ageiiunt  h,is  the  duty  to  comfort  tile  men  with  the  most  suit.ahjj 
Working  Conditions  and  to  .-ippreci.ite  earnestly  and  .actively  the 
services  rendered,  s. .  th.ai  w< irking  is  in  no  wise  (h'stiirltc<l  <>r 
discoura'-;ed.  I'.y  no  means  should  the  treatment  of  nu-n  he  such 
that  a  deuree  of  slavery  is  felt.  The  men  must  he  met  in  a 
friiiully  wa>  .ami  with  appreci.atiou.  so  tli.at  rather  a  convinced 
feeling  is  produced  that  all  ari'  unite<l  in  working  for  one  pur- 
pose, which  cousumm.ation  is  a  pleasure  ami  means  actn.il  prolit. 

An  ideal  co-o])iration  ref|iiires  ])roi)er  division  of  the  work 
.and  its  accomplishment  in  suitahle  (lu.i'ters.  'ihe  kiMwled.gc 
of  the  men's  iiersoiiai  incliiiatitui.  which  jirecedes  tlieir  selection, 
and  li.as  heeii  ohtnineii  iiy  earnest  diservations  of  individual  riital- 
ities.  is  needed  to  distrihute  the  Work  suitahly.  'i'lie  aver.igc 
man  is  natur.illy  inclined  to  .a  p.artiiul.ir  line  of  work  and  dis- 
likes to  jtr.actic-  contr.ary  to  liis  categories.  'l"o  intlueiice  a  man's 
specializing  in  his  f.ivorite  pursuit  is  therefore  important  for 
the  fruitful  develo].ment  of  his  competence,  as  well  as  for  tlic 
etlicient  .and  economical  outimt  of  work.  It  appears  tliat  these 
simple  rules,  estahlished  time  .and  again,  are  generally  realize"! 
t-'  he  true  eiiotigli.  liut  that  the  allowed  nuniher  of  exceptions  is 
exceeded,   thus   convertini;   tlie   exception    to   the    rule. 

in   endeavoring  to  get   tiie  pro])er  division   of  work,   attention 
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should  Ik-  nivcii  t<>  have  it   done  in   hannony   with  the  state  nf 

k'veldpinent   <>f   the   men.      Tliis   prevents   (lesifiiiatiun   i>\    a   |ir«ili- 

em  to  a  man  u>>l  yet  eajiahle  uf  mastering  it.     On  the  ntlur  liand 

•ly     nra<hially    iiureasing     tlie    scope    of    the    prohlenvs   a^irigned. 

he    men's    uracUial    and    fruitful    develo]iment    is    ensured.       It    is 

ustoinary   to  have  tlie  drawings  of  tlie  yt)ungest  detailer  traeed 

ly  tile  youngest  beginner.     Quite  to  tiie  contrary,  the  work  of  a 

taller    wiio   is   not   \  et    familiar   with   tile  science  of   iii.s  occu- 

;iation.    should    lie    design.ited    to    the    most    experienced    C()])iest, 

-o  that  conditions  are  somewhat  ecjualized.     In  this  respect  also 

,in  increase  of  elliciency  is  made  hy  co-operation. 

In  dr.iwing-roonis  in  general  it  is  observed,  and  I  suppose 
.issinnecl  to  be  <|uite  the  proper  thing  hy  many,  that  the  liianage- 
Munt    p.-iys    its   men   as   little   as   ])ossihle.     The   natural    ri>ult    is 

I  hat  tile  men  are  keeping  their  production  t\,,\\n  to  the  afford- 
ible  miuiimim.  it  nuans  a  \ast  dilYiTiiice.  whellur  ;i  man  real'y 
nies  to  do  his  best,  or  whither  he  does  just  enough  to  keeji 
.ibove  tile  liring  line.  (iond  m;niag<.'ment,  which  attemiits  oo- 
"jieration  with  its  men.  oonciTns  itself  earnestly  with  tli'.ir  (|ual- 
ities   ami   encour;iges   .ind    rewards    Iwpiiest    striving   in    due   time. 

I I  is  wr<ing  to  w.iit  until  the  men  h;i\e  to  com*'  .md  beg  for  ih.ii 
uhich  l>elon!.;>  {>>  them.  Raising  the  men's  salaries  is  of  grave 
nnportanci'.  and  doing  it  in  the  nick  of  time  produces  the  couli- 
'lence  ;md  Livalitudr  on  which  co-o|)(r;iiion  is  founded.  if  the 
V  liar.'icter  of  tlu'  nun  \\\i>  been  gi\en  souu'  oliser\  .ition,  conlideiic.^' 
may  justl}'  be  shown  .iccording  to  indixidual  i|nalities.  .\t  ])res- 
rnt   the  treatment  of  men  has  the  strong   teiicleiicy  to  ])resu))pose 

I  gener.il  mi^tru-t  b\  prmcipK-.  If  tlure  is  no  ob\ious  coiili- 
"lence  sit  in  tin-  nun,  tlux  Iia\e none  to  juslif\  aiul  are  demed 
the  s]>ur  to  lH>t  elforls.  pirse\iT.uice  and  economy.  The  results 
i  the  checker's  wiirk  are  not  \iry  conspiiuous  wlun  hi'  is  deal- 
iiiu   with   the  production   of  ;i   cle\er  and  consciemiou>  pian.     In 

■  rdiT  to  ~ati>iy  hi>  manager,  who  w:ints  to  "see"  work,  the 
1  liecker  uiulertako  cli.'Miges  for  which  there  is  not  tlu'  slightot 
cau-e  aiul  which  oftiii  destroy  harmoniis,  created  at  cost  of 
'liip  tbougbt  aiul  laborious  concenlr.ation  on  ]);irt  of  the  <le- 
^imier.  (Jiiite  iip-ct  by  the  .iiipe.-ir.ance  of  his  corrected  sheet, 
which  he  meant  to  b,(\e  dune  well,  the  bitter  iiKpiires  w]i\'  tlii'se 
iinre;ison;iblr  clianiii-  ba\i'  been  made  and  receives  the  uii- 
liesit.iting  reply  tii.at  it  h;i>  merel\'  bei'U  done  as  a  nl:ttler  of  s-.lf 
•  Icfiiise.  Till'  iniineiit  ini(|nity  of  such  proceeding  niM-r  fails 
in  its  s;id  reaction  on  geiur.il  ecoiioniy  .iiid  the  spirit  of  ilu' 
work. 

I  o-opcr.ition  is  etYecteil  hy  <loing  a  cert.ain  ainomit  of  routing 
of  the  men's  work,     .^ince  one  step  ilepeiids  on  another  to  sm.'iller 

T  Larger  digree,  it  is  necess.irv  to  undert.ike  lliem  in  the  proper 
-e(|uencc.  So  that  the  first  is  fully  completed  before  the  secoiul. 
relying  fin  the  first,  is  begun.  Thus  ;ill  work  is  started  on  the 
.-ouiul  basis  of  sufticient  information,  tlie  ineftieiencx  of  goinu 
over  tile  same  ground  ag.iin  and  again  is  dispensed  with  :-ncl  the 
occasion  is  gi\en  for  speed  production  and  good  spirit  with  the 
men.  I'urtherniore,  all  instructions,  instead  of  gi\ing  them  in  a 
person;d,  otTliand  manner,  should  be  written  on  ;in  instruction 
sheet. 

Thiiroughly  s\  stematizing  the  work  ;ind  conscientious  super- 
vision of  its  smallest  details  aflirms  stiady  co-oper;ition.  Hence 
a  classilicatiou  i-i  the  rooms,  the  desks,  tr.iciiigs  .and  so  fortii 
should  he  ende;i\ored  in  onler  to  furnish  the  means  for  trans- 
parent oversigiit  and  simiilified  nian;igenient.  h'ooting  on  this 
classilicatiou.  by  which  objects  .are  named  by  means  of  ^yinbol> 
in  an  unmistak.ible  manner,  a  production  bulletin  board  may  be 
installed,  to  show  tlie  progress  of  each  characteristic  work  on 
the  different  disks.  It  ])ermits  a  desigii.ition  and  su|)ply  of  work 
to  its  proiK-r  i|uartirs  ahead  of  time,  to  realize  what  amount  of 
work  has  been  acc<ini|)lished,  and  it  offers  a  fair  chance  to  cal- 
culate the  forces  reiiuired  to  arrive  at  coinpleUon  within  a  si)eci- 
ficd  time. 

.    High  efficiency,  the  watch  word  of  the  day,  is  forced  rn  rail- 
ways ;is  well  as  all  other  industries  by  the  ever  increasing  ccjmpe- 


tition    and    spells   the  <lilTerenee   between    success  and    failure  iti 

man\  oi)\ious  eases.  It  is  dewlojied  by  scientilic.illy  selecting 
the  ingredients  for  a  stringent  co-operation,  .iiul,  before  all,  the 
uiiright  ,iiid   Conscientious  <li;d   bitwieii  man  and   man. 
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.\ccidi-nts  which  occur  on  railwavs,  not  oid_\-  in  the  --hops  an<f 
roundhousi  s.  but  in  tin-  \.ird  .iml  on  the  ro;nl.  must,  iji  ihv  main, 
be  attributed,  not  to  ;i  |;uk  oi  s.afety  devii.'es.  nur  to  .anv  in- 
difference on  tile  part  '<i  the  r.ailway  ti>  the  well. 'tr*?  of  its  em- 
liby  ees  ;ind  |i.itrons.  but  r.illur  to  individual  carvlessness. 
S.ifety  .iiiiilianci  s  may  and  should  be  di'visid  and  .applied 
whirever  tluir  itst'  will  render  K--s  hazardous  tlie  variou-  oc- 
cu|  :itii  lis   in    ciniuci'.n    with    r;ii!ii  .iding       The.  UH-n   vvlii  i   ilinct 


An    Engine   House  Office  Building    Decorated   with  the   Safety   Sign. 

the  policies  of  the  r.ailways  re.di/e  this  t'>  the  fullest  extent,  ami 
there  can  1h>  but  little  com))laint  that  the  precautions  nece<'>ary 
to  .protect  the  life  and  limb  of  employees  .and  the  public  are 
neglected,  or  that  the  rules  which  the\  provide  for  the  con- 
duct of  their  business  ;ire  in  any  way  l.a\. 

A  full  realiz.itiou  of  ilie  situaiii'U  is  <liown  b\  tlu-  acii>in  of 
the  various  great  ro.ids  of  the  I  nited  .'^t.ite>.  who.  during  the 
past  few  years,  have  inaugurate<l  camiiaigns  of  safety  anionj? 
their  eiiipliiyees.  Il.irdly  a  r.iilway  of  imjiortance  could  Ik-  men- 
tioiU'<l  which  doi-s  not  li.ixe  its  safety  conrndttees.  composed  of 
emiiloyees  ol  all  grades  w  !io  inxestig.ate  .••nd  riport  on  all  mat- 
ters pert.iininu  .o  the  general  safety:  h.irdly  a  mad  but  th.at  has 
imt  in  circulation  literature  designed  to  educate  its  employees  in 
methods  of  s.afety.  -, 

Certain  risks  may  lie  eliminated  by  the  provisioii  nf  safety  tic- 
vices,  hut  hy  far  the  greater  proportion  cannot,  and  m.iy  only 
he   guarded   asainst   hy   const.int    cautiiin   on    the   part   of   those 

•Kntcriil    in   the    Safely  Coini.iiiti.iir.    wliidi  tluM-il    luiio    1.    l<)i_'. 


^^  -   •    ':'!  ■  '■ 


632 


AMERICAN     ENGINEER.   . 


?;-:v:voL.  86,  No.  12. 


'■J  ; 


whom  they  endanger.  Those  risks  which  come  under  the  first 
or  avoidable  class  are  easily  handled,  it  merely  being  a  matter 
of  devising  and  installing  guards  to  eliminate  them.  The  mini- 
mization of  accidents  due  to  the  second  class  is  the  problem 
which  requires  the  gravest  consideration.  Carelessness  is  an 
inborn  characteristic  of  the  average  man  and  the  substitution 
of  caution  is  a  matter  of  education.  This  fact  is  realized  by  at 
least  one  of  the  great  railways  and  the  methods  which  it  is 
pursuing  to  accomplish  this  end  are  worthy  of  description. 

The  road  in  question  is  the  Santa  Fe,  and  the  campaign  of 
education  is  under  the  direction  of  a  m.-n  eminently  fitted  for 
the  place,  the  chief  claims  attorney.  Where  other  roads  depu- 
tize certain  persons  to  serve  on  committees  of  safety  the  Santa 
le  enrolls  the  services  of  each  and  t-Ncrj'  employee  in  the 
cause.  Lectures  arc  given  in  the  shops  and  reading  rooms  by 
officers  and  men  of  prominence  in  other  lines,  with  the  idea 
of  bringing  home  to  each  individual  bis  rcsp<insil)ility.  not  only 


^HV  ■       AHBH^^^^^^^^^^^^^^^^^ 
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....»/,-:  The   Safety    Sign    Over    a    Shop    Door. 

for  his  own  safety,  but  for  that  of  his  fellow  workmen  and  the 
patrons  of  the  road,  who  are  dependent  upon  the  care  which 
he  exercises  in  the  discharge  of  his  duty,  whether  he  be  an  en- 
gineer in  charge  of  a  train,  a  despatcher,  operator,  or  a  me- 
chanic in  the  shops. 

Ministers  and  priests  of  the  various  churches  along  the  line 
have  lent  able  support  to  the  safety  movement  by  holding  spe- 
cial services  for  railway  men,  at  which  "safety"  has  been  made 
the  subject  of  sermons,  and  the  virtue  of  caution  as  a  con- 
server  of  life  and  limb  has  been  extolled.  The  liiiifloyccs' 
Magazine,  which  is  published  monthly  and  reaches  every  mem- 
ber of  the  great  family,  from  the  president  to  the  Mexican 
section  laborer,  calls  constant  attention  to  the  need  of  caution 
and  through  the  medium  of  special  articles,  points  out  ways  and 
means  of  circumventing  the  prevalent  risks  in  the  various 
branches  of  railway  work. 

Perhaps  the  most  effective  idea  which  has  been  developed 
is  the  use  of  the  phrase,  "Get  the  Safety  Habit,"  and  its  prac- 
tical adoption  as  a  part  of  the  Santa  Fe  symbol.     Realizing  that 


lectures  and  sermons  may  be  heard  and  forgotten;  that  articles 
may  be  written,  only  to  be  read  by  the  few,  and  that  the  effect 
of  all  may  be  annulled  in  a  moment  of  thoughtlessness,  the  idea 
of  the  adoption  of  a  catch  phrase  in  conjunction  with  the  road's 
emblem,  as  an  ever  present  reminder,  was  an  inspiration.  The 
use  to  which  this  phrase  has  been  put  is  well  illustrated  in  the 
accompanying  photographs  of  signs  of  various  sizes,  with  which 
the  walls  of  the  shops  have  been  decorated.  It  is  not  easy  to 
forget  to  be  careful,  with  the  admonition  to  "Get  the  Safety 
Habit"  constantly  in   view. 

It  is  not  to  be  understood  that  the  adoption  of  a  wide  policy 
of  education  has  in  any  way  hindered  a  proper  attention  to 
details.  Each  shop  is  carefully  inspected  for  the  purpose  of 
detecting  the  points  of  danger.  Machine  gears  in  such  a  posi- 
tion as  to  expose  operators  or  passers-by  to  the  danger  of  be- 
ing caught  and  maimed  are  enclosed.  Emery  wheels  are  care- 
fully guarded;  pits  are  provided  with  covers  or  railing;  danger- 
ous practices,  such  as  shooting  bolts,  are  prohibited. 

Safety  committees  are  a  good  thing,  and  by  their  well  directed 
efforts  many  accidents  may  be  prevented.  Safeguards  in  shops 
and  safety  appliances  on  cars  and  locomotives  help  to  curtail 
the  list  of  casualties.  The  elimination  of  grade  crossings,  the 
provision  of  effective  right  of  way  fences  and  the  enforcement 
of  stringent  rules  against  trespass  on  the  railway  property,  add 
their  part  to  the  general  safety.  But,  after  all  has  been  done 
along  these  lines,  there  still  remains  the  great  majority  of  serious 
and  fatal  accidents,  which  no  amount  of  foresight  on  the  part 
of  the  management  could  have  prevented ;  where  no  safeguard 
could  have  been  provided,  to  secure  their  avertment — in  short, 
the  cases  due  to  individual  carelessness.  The  campaign  which 
the  Santa  Fe  is  carrying  out  is  not  only  directed  toward  the 
elimination  of  the  class  of  accidents  which  lie  strictly  within 
the  province  of  safety  methods  and  devices,  but  also  aims  at 
the  minimization  of  that  greater  class  which  may  be  curtailed 
only  by  inspiring  each  employee  with  a  full  realization  of  his 
responsibility. 


THE    PARCEL    POST 


For  forty  years  the  American  people  have  demanded  a  par- 
cel post.  Forty-three  foreign  countries  already  have  a  parcel 
post,  and  there  is  no  record  of  any  foreign  country  ever  having 
discontinued  such  a  service  after  having  started  it 

The  first  zone  is  quadrangular  but  not  square  in  shape,  since 
it  is  bounded  on  east  and  west  by  meridians  of  longitude  which, 
of  course,  converge  as  they  go  north  and  diverge  as  they  go 
south.  All  other  zones  are  roughly  circular  in  shape.  Zone 
two  includes  all  units  of  area  outside  zone  one  which  lie  either 
zcholly  or  in  part  within  a  circle  drawn  from  the  center  of  a 
given   unit   of  area,   the   circle   to   have   a   radius   of   150   miles. 

The  third  zone  includes  all  the  territory  outside  of  zone  two, 
within  the  radius  of  a  circle  of  300  miles,  and  with  the  same 
proviso  that  all  units  of  area  through  which  its  boundary  circle 
passes  are  a  part  of  that  zone.  The  fourth  zone  has  a  radius  of 
600  miles,  the  fifth  zone  a  radius  of  1,000  miles,  the  sixth  zone 
a  radius  of  1,400  miles,  the  seventh  zone  a  radius  of  1,800  miles, 
and  the  eighth  zone  includes  all  units  of  area  outside  of  zone 
seven. 

The  matter  of  uni^p  of  area  and  of  zones  is  somewhat  compli- 
cated. But  it  seems  much  more  compHcated  than  it  really  is. 
The  reasons  for  establishing  such  a  system  are  clearly  set  forth 
by  Senator  Bourne,  in  his  report  on  the  post-ofifice  appropriation 
bill.  There  are  at  the  present  time  some  60,000  post  offices  in 
the  United  States. 

It  costs  now  64  cents  to  send  four  pounds  of  books  either 
across  the  city,  or  across  the  continent.  Under  the  parcel  post 
law  it  will  cost  8  cents  to  send  the  same  package  across  the  city 
and  48  cents  to  send  it  across  the  continent. — Railroad  Man's 
Magazine.       ;,.    .-;  ■."'':■■  •;•"•..■"■•.•;■.•-.■  ■'."■■.■r' .■  "i 
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Maintenance   of   Piston  Valves 

.-•'-: ':'':'v-'^-^':.-^'y'^[:'~':  Methods  Used  in  Machining  Packing  Rings  and  -  ^i'^^' v 

K  : '^      :^r^^;   ^     Bushings   on   the   Eastern   Railway    of  France.  ^    "^-;  >;^ 


The  Revue  Ginerale  des  Chemins  de  Fet  recently  published 
an  exhaustive  description  of  the  methods  pursued  on  the 
Eastern  Railway  of  France  in  the  maintenance  of  locomotive 
piston  valves,  which  contains  a  number  of  features  that  may 
be  taken  as  suggestions  to  American  shop  men.  While  the  pis- 
ton valves  in  use  on  this  road  are  of  what  is  generally  known 
as  the  American  type,  they  differ  from  those  in  use  in  this 
country  in  one  essential  particular.  The  valves  in  use  here 
are  generally  rigidly  attached  to  the  valve  rod,  while  the  East- 
ern Railway  valve,  shown  in  Fig.  1,  on  the  other  hand,  is  free 
on  its  stem,  which  merely  moves  it  back  and  forth,  as  in  the 
case  of  the  flat  valve.    '   ,  .;•  \^ 'T.  .:"',       ,.   .,^.,  '.     . -v  ;.■^.■:..  ^'  .:;•; 

Since  the  expansions  of  the  body  of  the  valve  and  of  the 
valve  stem  are  not  the  same,  not  only  because  of  the  differ- 
ence in  the  metals  of  which  they  are  made,  but  also  and 
especially  because  the  two  are  held  at  quite  different  tempera- 
tures, the  valve  stem  being  in  the  exhaust,  while  live  steam  is 


Bushings. — The   bushings   are  of  cast   iron   and   are   provided   ;- 
with  copper  rings  at  each  end,  which,  by  their  larger  ratio  of  ;■ 
expansion,    insure    tightness.      The    bushings    are    turned    to    aa  '■'.[ 
outside  diameter  about  .001   in.  greater  than  that  of  the  steam  V 
chest,  and  can  be  pressed  in  place  cold  by  means  of  screws 
and    straps.      The    method    preferred,    however,    is    to    heat    the ' 
cylinders,  which  presents  no  difficulty  at  all  when  the  work  is'v- 
done   where  the   locomotive  can   be   put   under   steam   pressure.  *■' 
Tlie  flow  of  steam  to  the  cylinder  must  be  cut  off,  while  that  - 
to  the  steam  chest  is  unimpeded.     In  this  way  the  casting  is  J 
expanded   and   the   bushings   are   put   quickly   in   place   and   are    ■ 
held  by  a  bolt  until  all  parts  are  cold.     The  use  of  hot  setting  ■ 
has  the  great  advantage  of  not  straining  the  metal  around  the  ; 
openings,  which  happens  when  the  bushings  are  pressed  in  cold. "._ 
This    frequently   puts   an    excessive    stress   on   the   metal,    whicb    ■ 
may  be  the  means  of  starting  a  crack.      ■■::■_...>■''.:''■:■■-:  :.,^,:-A':y:^<< 

When   the    bushings   are   set    in   this   way   it   is   very   seldom  ;.; 


Fig.    1 — Piston    Valve;     Eastern    Railway   of    France. 


in  contact  with  the  whole  of  the  center  of  tiie  valve,  the  valve 
is  given,  when  cold,  a  longitudinal  play  of  from  .12  in.  to  .16 
in.  on   saturated  steam  locomotives  and  from  .16  in.  to  .20  in. 

on   those   using  superheated  steam.    .'•",;    s.;"'i ',;r  -  •■•■:■;.    f 

The  packing  rings  should  be  perfectly  free  in  their  grooves, 
so  as  to  reduce  their  wear  as  much  as  possible  and  also  insure 
their  contact  with  the  walls  of  the  bushing,  even  when  the 
latter  is  somewhat  out  of  shape.  No  rings  which  carry  the 
whole  weight  of  the  body  of  the  valve  can  be  free.  On  the 
other  hand,  in  order  to  avoid  steam  leakages,  which  may  occur 
through  the  slots  at  the  ends  of  the  rings,  it  is  necessary  that 
the  central  bronze  ring  should  fit  well  in  the  grooves  in  the 
lower  part  of  the  valve  and  that  the  cuts  in  the  rings  should 
be  opposite  this  portion.  Further,  the  thickness  of  the  latter 
should  always  be  less  than  the  depth  of  the  grooves,  as  meas- 
ured by  the  central  ring.  Under  tliese  conditions,  the  upper 
portion  of  the  rings  can  be  made  the  thicker,  which  makes  it 
possible  to  obtain  a  rational  form  of  ring,  from  the  standpoint 
of  the  bending  stresses  to  which  it  is  subjected.  Hence  it  is 
the  center  rings  that  must  carry  the  valves  and  insure  tight- 
ness at  the  cuts,  while  the  end  rings  will  be  perfectly  free  in 
their  grooves,  and  can  so  adjust  themselves  as  always  to  be 
in  contact  with  the  walls  and  prevent  any  appreciable  leakage. 


that  they   fail  and  have  to  be   replaced  prematurely,  and  they  -'■•■ 
frequently  run  for  from  220.000  to  250.000  miles.  '■- 

As  for  the  internal  finish,  it  should  always  be  done  with  the  'v" 
bushing  in  place  in  order  to  cut  out  the  distortions  of  the  ;/ 
surface  that  are  frequently  produced  by  the  setting,  especially  .-; 
on  a  line  with  the  circular  admission  port,  a  point  where  the  -.; 
bushings  are  apt  to  bulge  outwardly,  while,  on  the  other  hand^.T 
they  are  apt  to  bend  in  at  the  points  where  they  are  in  con-  .■ 
tact  with  the  solid  metal  of  the  steam  chest. 

The  two  diameters,  one  opposite  a  recess  and  the  other  op-   -  . 
posite  solid  metal,   frequently   show  a  difference   of  from   .005  '; 
to  .008  in.;    also  two  diameters  on  the  same  circle,  which  are* 
equal  when   cold,   will  vary   from   .008  in.   to   .01   in.   when   hot.  ', 
These   figures    show   that,    when    heated,   the    steam   chests    are   ^ 
subject   to   deformations    which,   in   proportion   to   their   extent,  ■--. 
tend    to    increase   the   ellipticity   of   the    section    resulting    from 
wear,  which  is  always  the  greatest  at  the  bottom.     Therefore,    , 
if  tightness   is   to   be   obtained,   it   is   necessar\-  to   use   packing  .. 
rings  that  are  carefully  made  and  as  elastic  as  possible. 

Packing    Rings. — When    piston    valves    were    first    used,    the  . ; 
valve    rings    were    made    in    accordance    with    the    old    method  «;• 
used    for   piston    rings,    which    was    as    follows :       d    being   the  f, 
diameter  of  the   steam  chest  or  cylinder ;    d'   tiiat  of  grooves 
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\\li..ni  iluy  (.n.l.iii'^rr.  TIimm-  li^ks  wlii^-ii  c 'iiu'  uiidtr  llu'  uv>X 
or  >i\<'i(I;ilil(.-  i-l.i>s  an.'  la.-ily  Iiaiidlid.  ii  nurrl)  I'liir^  a  niattir 
<'t  ilc\isiiii:  ami  iii;-tallinii  guards  in  I'liniinaii'  tlunt.  llu-  miiii- 
tni/atii'U  <•{  a0v-iil(.'iii>  <liU'  t.>  tlu'  -n.-.'ti.l  t-la>^  i>  llu-  pr"lilcni 
which  ri'qtiiris  ilu  pra\t'-.t  >.■■ 'iividi  r;ni"n.  i  aii  U  >-iu^.-  i>  an 
inl'^rn  i-liaravtiii-lii-  "f  ilu-  aMiasJi'  man  aiiil  ilu'  sulisiiiini"ii 
<■!  oaiilinii  i-  a  inaitrr  >'i"  tthuMii' -ii.  ri;i>  r.u'i  i>  fiali/rd  li>  al 
K'a-t  "IK-  >'i  ilic  izrval  rail\\a\>  aiiil  the  nuiIiM.U  whii-li  it  i> 
jiufNiiitii:  I"  av-ci>in(ili<k,'ln^  i-nd  aw  \\"V[]]\   .•!'  ili'^i'ri|'ii"ii. 

I  la-  r'la.l  ti)  ((iii--tUTr  i>  t'u-  Sam.i  l-\-.  and  liu-  ranipai.i^n  "f 
idiu-atimi  i-<  ntuK T  ilu-  jlirvot.i.n  m'  a  ni.  n  (.-niniiulN  'iiit-d  t"r 
till-  pla.ci-.  tin-  i-liift  cliinis  aUMinrx.  Wiui*  .ilur  r.'a.l>  dii>ii- 
li/i-  ci-rtain  prf^.rn-.  i<<  r-vvw  •<i^  o^  innniiui  -  nf  -.aiti)  llu-  Satita 
!  «.-  i'iiri-'I!<  ilu-M-r\io\'»  ■■(  vach  and  (M-ry  itn|il.-\,i  m  thc 
i"aiisi".  la\"iur<>  arc  L:nin  ni  il-i-  -!i"]i^  an<l  rvadinu  r-cin^  by 
I'liiccrs  aiiil  nu-n  r'l'  pV' -mini-ni-i-  in  .iiiur  !itu -.  with  tlu-  idia 
•  >t  hrinsiiiii;   h"nii-  !•>.  tavh   inili\idnal    lii~    r^  ^p.  n-il>ilit\ ,   n^ -t    ''nlv 


Ui-tnri-s  and  si-rnmns  may  l>o  luard  and  I'nf.ui'ttrn  :  that  articles 
may  hi-  writti'ii.  only  to  W  read  hy  tiio  few,  and  that  the  effect 
"I  all  may  he  aimnlled  in  a  momi-iu  xi  thouylitles-.ness.  the  idea 
"I  the  adontion  ol'  a  catcii  phra-e  in  conjunction  with  the  road's 
imhK-m.  as  an  e\ir  ine-cni  remiiukr.  wa<  an  inspiration,  'j'he 
nse  to  which  this  phrase  has  been  pnt  is  well  ilhistrated  in  the 
accompatiyiiij^  photoi;rai>hs  of  si.Lins  of  \arions  si/e>.  with  which 
ilic  walls  of  the  shop>  lia\e  hecn  ilec<'rited.  It  is  not  easy  to 
iori;it  to  In-  carcfnl.  with  the  admonition  to  "lii-t  llu-  Safi-ty 
ilihit"   constantly    in    \icw. 

It  i>  not  1,1  I>i-  nndirsti'od  that  the  adoption  oi  a  wiilc  policy 
oi  education  has  in  any  way  Iiindircd  a  ]iropir  attention  to 
dctaiK.  l-.aih  shop  is  carefullv  in>picicd  for  the  imrposi-  nf 
dctcctin.u;  the  I'oints  of  daiiiier.  Machine  i;ears  in  such  a  posi- 
lion  as  to  e\po-e  oi'eralois  or  p;;s-ers-hy  to  the  danger  of  he- 
in^;  canylit  anil  maimed  are  i-iulo-eil.  Mmerx  whiil>  are  care- 
fuil>    miardi-d:   pits  are  proxided  with  co\  ers  or  railini;  :   ilan;-;er- 

■  •n-  praciici-s.  snch  as  shootiiit;   holt-,  are  iirohihited. 

Safetx  C"minitteis  are  a  ii'^^^'l  tiling,  and  hy  their  well  directed 
eilorts  maiiv  accidents  may  he  pri-\i-nted.  Safeguards  in  shop? 
:;nd  safi-i\  appliances  on  car-  aiul  locomoti\is  hi-lji  to  curtail 
Mie  li-t  oi  casualties.  I'he  elimination  -.f  !.;rade  crc^s-in^s.  the 
;.r,'\i~i"n  of  i-lTecti\e  riv;ht  of  way  fences  and  the  i-nforcemeni 
"f  >trin'-;int  rnlis  a.uainst  trespass  on  th-.-  railway  propertx.  ad<l 
Hu-ir  part  to  the  ii'in'ral  safety.  I'.nt.  after  all  ha<  heeii  done 
;il..m:  ihe.-e  lines,  thi-rc  still  remains  the  -^reat  ina.ioriiv  of  x-rion- 
and  fatal  accidents,  which  no  amount  of  f.  ire>iulit  on  the  ]>art 
•f  the  m.-tn.-ipenient  could  ha\e  iire\i-tned:  where  no  >afi-i,;u;ird 
C'uld  have  hi-i-n  provided,  t't  secure  th-.-ir  .-txerinu-nt  in  short, 
till-  ca-ies  due  to  indi\  idn:d  c.-irile--ne--.  'Ihe  campai;4n  which 
thi-  Saiitri  l-"e  is  carrying  .'Ut  i-  m  >t  only  direcii-d  toward  the 
I 'iim'n:ili,  11  ..f  the  class  of  ,-iccidetns  wliich  lie  -trictly  within 
'lu-  pri,\inci  of  s;\i'ety  method-  and  de\  ice-,  hut  also  aims  at 
the    minfmi/atii>n    <'\    that    greater    cla-s    whi»h    ma\'   he    curtailed 

■  •.nly  liy  inspiring;'  i-ai-h  emp'oxee  with  a  full  reali.ation  ,if  his 
ri-spoiisihility 


The    S.nfety    Sign    Ovei-    a     Shop    Door. 

f<  if  Jiis- i'W  ti  -afet_\.  liiit  I'-r  ihat  of  ii:<  •'.-llow  W"rknien  .Mid  llie 
jiairoir-  •■!  the  lo.id,  wl,,,  .hc  dipcmK-m  upon  the  c.ire  whicli 
lie  exerci-e-  in  the  di-charve  of  his  duty,  whether  he  hi  .m  eti- 
pineer  in  charv^e  of  a  train,  a  >h -p.itclu-r.  oper.it  -r.  or  a  nie- 
cliaiiie  in   the   -hop-. 

Minister-   :iu>\    prie-ts   <if  the    x.-iriou-   cliurclu-   al   ii-.;   ilie   line 

have    It-nl    aMl-. -llpP'Tt    to    the    -afet\     movellUlU    h\     h.ldill:.;    -pe- 

cia!  ser\ic<--  I'or  r.iilw::>  men.  .-il  which  '-afeiv"  li.i-  Neeii  riade 
tlie  suhjei't  of  M-rmoii-,  .-mil  the  \irtue  of  c;;nt--n  ;■.-  a  c- 'ti- 
ecr\  er  of  til'e  and  liinh  h,-i-  heeii  evtoiUd.  llu-  I  .n:  r-'.y,-^-/ 
McI%j;ilU\  whi^^"h.  i-  Iftlhlished  monthl.\  .-ittd  n-at-lle-  every  tiuni- 
hcf  ■.-?  the  .areat  faniiK.  from  the  pre-ideni  i--  tlu-  Mexic.m 
!-i:;i*.ti''.ti  Irjhi'iri-r.  calls  .con-tatit  atu-nti,  ii  to  tlu-  m>d  -f  c.iution 
and  th.roHch  the  nH-iliinn  of  -peci.d  .-irticle-.  p^ini-  ■  ui  u.iy-  and 
means  of  .circiinv\'entiii,«  ihe  pre\.ili-ni  ri-k-  ;n  tlu-  xari^.us 
hrani'he-  of.  raiUv;iy-  work. 

IVrliajis  l.JH--  in'''-t  .  e!Vefti\  e  .  idea  which  ha-  I.eiii  .Kxelped 
i-  the  tis:t.-  .if;the  ]>hr:t-e.  ■<  iet  tlu-  Safel\  Il.ili-|."  and  it-  prac- 
tical arh-.ptiojj. 'a-  a  prirt  of  the  .^anta    I  e  -\ml..  1.      Keali/iiiL;  that 


Tlir    PAKCI-I.    POST 

l-'.T  forty  years  the  .\merican  i'eo].le  lia\c  dem.'Uided  a  i)ar- 
Cel  p"St.  lort.\'-three  forei.un  c  tmiries  alreadx-  ha\c  a  parcel 
post,  ami  there  is  no  record  of  any  foreiiin  country  over  having 
'iiscontintie.l  such  a  service  after  h.ivincr  started  it 

The  th'st  /one  is  ((iiadranuular  hut  not  simare  in  shape,  since 
it  is  h.iinided  on  east  .and  west  hy  meridians  of  loii-^itude  which. 
'  f  cottr-e.  Coiiver.ue  as  they  uo  n.irth  ;ind  diveri^e  as  they  go 
-■nth.  .\11  other  /i>nes  are  rouyhly  circular  in  sliajie.  /one 
two  include-  .-ill  iniits  of  area  out-ide  /i>ne  one  which  lie  either 
:i'u>'!y  or  in  /"iir/  within  a  circle  ilrawn  from  the  ceiitei  of  a 
j.;iven    unit    of   arc.n.    the    circle    to    ha\e    a    r.idius    of    150   miles. 

The  third  /one  inchules  all  the  territory  out-ide  I'f  zone  two, 
within  tile  radius  of  a  circle  of  .^(X)  miles,  aiul  witli  the  same 
l-roviso  that  all  units  of  area  throimh  which  it-  h.'Undary  circle 
passes  are  a  part  of  that  /one.  Tlie  fourth  /one  Ii.-is  :i  radius  of 
'■(K)  miles,  the  llfth  /oiu-  a  r.aliit-  of  l.(KX)  niiles.  the  sixth  /one 
a  radius  of  1.4fX)  miles,  the  -exeiith  /I'lie  ;i  radius  of  l.SOO  miles, 
and  the  ei,i'luli.  /one  incUnles  all  units  of  area  outside  of  zone 
se\'en^         ,         •  ■   '        ■   ,    ■     .' 

The  m;itier  of  nniws  of  ,-iri-a  and  "f  /ones  is  somewhat  coniiili- 
oated.  .Ihit  it  seems  much  more  coin|ilicate<l  than  it  really  is. 
The  re.-i-oii-  for  estahlishin.tr  >uch  a  system  are  clearly  set  forth 
hy  .^enat'T  I'-ourne.  in  his  report  on  the  ])ost-<>ftice  appropriation 
hill.  I  here  are  at  the  la-i-eiit  time  -ome  fOIKM)  po^i  ..flices  in 
the   Tnited   .States, 

It  Cost-  now  (4  cents  to  siiid  fi'iir  ]iounds  of  books  either 
,iOrM>s  tile  city,  or  across  the  continent.  I'nder  the  parcel  post 
law  it  will  cost  8  cents  to  send  the  s.aine  package  across  the  city 
and  4.^  cent-  to  -en<I  it  acro>.,  the  comiiuiU. — luiHroad  Mini's 
}hi'^ii:'tih\  '-'■.- 


Maintenance   of   Piston  Valves 


■  Methods  l^scd  in  Machining*  Packinj*  Rin^s  and  •         '    ^ 

>        Bushinj<s    on    the    Hastern    Railway    of   France.  >  r  \;: 

I  111'    l\\-:  Hi    (,//;.■/•(//,•   d,-s   L'lu'iiiiiis   dr    /.-r   roccnlly   pulilisliod  /)'».v//i';/_;f.f.— 'Ilic   hiishiii.us   arr  i>\    ca-i    imii   aii.l    are  |>r<.»vi«lctl 

li     txhaiisliw     (lrscn|itii.n     ..f     tlir     iintli.xls     i)ursiH-iI     ,  >n     tlio  with   cupiH-r    rinj^s  at.  t-ai'li    vu>\.    uiiich.   l.y    tlu-ir   laryvr   nuin  ojf 

a>trni    I\ail\\ay    of    I-'raiuT    in    tlir    iiiainliiianri-    ><\    ImMini  iti\  i-  i\iiansi,ni.    insure    (iiilitm--.       TIk'    liu>hiiiiis    ari-    luriif<t    t<»    an 

)>i"n    \al\i>.    wliirli    iMntaiirs    a    ntiinl)i.'r   of    features    tliat    iiia\  .•nt-i<le  diaiiieter  ahmtt   .(XII    in.   i^reater   tiian   tliat   ••(  the  sie.atn, 

I    taken   a>   siii;!.;esliuns  tu   Annrieaii   simp   nun,     W  liile  llie  i)is-  clicsf.,   ajuf    can   1h'    prcssei]    in    plaev    e..M    1)>    nuans    i.f  .  sen-ws 

III    valves   in   um-  ..n    iliis   r^ad   are  of   wlial   is  .yenerall.v    known  and    >traps.       (lie    nietlio<I    jin  iVrred.    iiowever.    is    I.)    heat    the 

s    the    Ameriean    t.\pe.    tlu  \    dilter    from    those    in    n-c    in    this  c.\linderN    whidi    iireseiit.s    no   <|i|'l"n-nlt.\    at   all  when   the   work  is 

ounlr\     in    one    e->einial    jpartienlar.       I  he    \al\es    in    n.-i-    here  done    where    the    joeoiiiofive   Can    he    piil    under    >teani    iiressnrc. 

ire  .s;eiierall.e   riiiidly   atlaelied   to   the   valve   rod,    wliiK-   tlu-   ilasi-  The   llow   <■/   Meam  t<t   thf   oliiicK-;    nni-t    he  cnl   ..ti'.   while   that 

rn    Railway    \alve.   shown    in    lii:.    1.  on   the  otlur   liand,   is    free  to    the    steam    eliesl    is    nnini]peded.      In    tliis    wav    the   ea>lni'-;    is 

•n    its    ^letn.    which    merely    ino\e>    it    hack   and    li>rtli,   as    in   the  exi>anded    and    the    hii>hinM-.  are    jint    quickly    in  . place    atjil    are 

asc   of   tile    llal    val\e.  '/    ;     .^^.        ■.    ;         ^  held  hy  a   holt   until   all   parts   are  Cohl.     'I'he   use  of  ]i<»t   setting 

Since    the    exiian>ions    of    the    ho.ly    of    the    vaKe    ami    of    the  has   the  .uriat   a<l\antai;v   <>\    not    >trainiiii;   the  nieial  aro.nnd   the. 

alve    .-teni    ari-    not    the    same,    not    onl\    Incau-e    of    the    ilil'fi-r-  o|nnint:s.   which  happiti.^  when   ilie  hn>hinj;s  are  pressed   in  cohl. 

•nee    in    the    nutal-    oi     which    the\     are    maiU-.    luii     aKo    and  Iliis    fr(.(|uenil>     pnt-    an    excessive    stress    on    thettietal.    wjijcll 

s]iecially   hiiausi'   the   two   are    held    at    cpn'te   differenl    tempera-  ma\    he   tile   means  of  startinL;   a   crack.     ...        :-"..-  .' . 

Hires,    tile    \al\e    stem    lieiii'j    in    the    exhinsi.    whilr    live    stiam    is  Wliell     the     hnshiniis    are    set     in     this     wav    it    fs    vetv    soM"-*!!! 


...Fh'  ^y   .,  ... 


V  ■  /V'^V ''/•'•  -i  * 


Fig.    1— Piston    Valve;     Eastern    Railway    of    France; 


in   Contact    with    the   wliole  of  ilie  center  of  the    valve,   tiie    valve 

i.'^  given,   when    cold,   a   longitudinal   jday  of   from    .IJ   in.    to   .Ui 

in.  on   saturated   steam   locomotives  and   from   .]<•  in.   to  .JO  in. 

'11    those    nsiii;.;    >uperheati(l    steam.  '  ;   '  '■ 


that    they    fair  aiijl   Jtave    to    In-    replaced    pre'!ii>'*linc1\.    atrd    they 
freifuently  run   for   from  22(».(I(K>  lo  J.S».0(M>  mile-. 

As   for  tile  Jntei'iial   liiii.sh.- it   >hoiild   always  lie  drnK'    vvith   the 
hnsh'Uii    in    place   lit  Order    i<<    ciit    out~  the    di>t<'rtioii>i    lif    the 


rile   packiii'..;    rin.;.:s    -jiould    he    ]ierfectlv    fru.'    in    tluir    i^rooves.       sitrface    lliat    Jire    frecpieiitlv    produced    hy    the    -etn'ni;.    especially 


-o  ;i>  to  ndiice  tiieir  wear  ;is  much  as  ]io>sihle  and  also  insure 
tlieir  contact  with  the  walls  of  tlu-  hushiivj,  eviMi  w  lun  the 
'alter  is  soni-wliat  out  of  sh.ipe.  \o  rinu-  which  carrv  the 
whole  weiizht  of  th^  hodv  .if  the  v.ahe  can  he  free.  •  )n  the 
'iher   hanil.   in   or<ler  to  avoid   sti.im   Kaka.yes,   which  niav    occur 


"H  <l  line  with  tlie  circular  a<lmissioii  jiort.  a  point  where  the 
hushings  are  ajit  to  hiii.ue  outwardtv.  while,  on  the  other  h.tnd, 
they  are  ajit  tfl!  Iicnil  in  at  tlu  point-  where  tluy  are  in  con- 
tact  with   the  solid  metal   of  the   -team  chest. 

The  two   diameters,  one  o|ipo-itt    a   rece,s>   and  the  other  oji- ■ 


ihrongh  the  slots  at   the  ends  of  the  rin.-s.  it   is  necessary  that  posite    soliUnietal,    fref|Uenilv    -how    a    <liliVrence   of    from    .(106 

he   central    hrou/e    rin.ii'   should    lit    well    in    the   .i;rooves    in    the  to   .()()S  in. ;  ,also  two  iliamejers   on   the  santc  circle,   which  are 

iower   part    of   the    valve   and   that    the   cuts    in    the    rinses    sliould  e<pial    when    cold,    will    v.arv    from    .(KIS   hi.    to    .01    in.    when    hot. 

he   opposite    this    portion.      I'urther.    the    thickness    of    the    latter  These    ri.i^iirvs    show    that,    when    lie;ited.    the    steatn    chests    are 

siiould   alvvavs  he  less  than   the  dejitli   of  the   ijriioves.  a.-  ineas-  sttbiect   to    dcfortnation.s    which,    in    proportion    to    their   extent, 

ired    hy    the    central    rint;.      L'nder   these   conditions,    the    npjier  teml    to    increase    the    ellipticity    of    the    section    resulting    froin 

portion   of  the   rin.L;s  can  he   made   the  thicker,   which   makes   it  wear,   which   i-  always  the   s^reate-t   at    the   hottoin.     Therefore. 

I><«;sihle  to  ohtaiu  a  rational   form   of  rin<^.    from   the  standpoint  if   ti.nhtness    is   to   be   ohtained.    it    is    necessary   to    ivse,  packing 

of  the   hendini;    stresses   to    which    it    is    suhiecte<l.      1  lence    it    is  rings  that   are   carefully  made   and    as   elastic   as  p«Vssible- 
(he   center    rinu-    iliat    must    carrv    tlu    valve-    and    insure    ti.ulit-  WlcVinz    Kius^S. — When     piston     valves,  vvefe    first    Used,    the 

'less  at  the  cuts,   while  the  eiul    riii.us    will   he   l»erfectly    free   in  valve    rin.gs    were    made    in    accordance    with-   the    oM    method 

heir    t;rooves.    and    can    so    adjust    themselves    as   always   to   be  used    for    piston    riiigs.    which    was    as    lollovvs :       rf    beinsr    the 

■  n  Contact   with   the   walls   and   ]irivem   aiiv    ,ii)preciahle   leaka.ue.  diameter  of   the    steam   chest    or   cvlimUr:     </'   that. of   .:;roo\es 
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of  the  valve  body  or  piston:  c  the  length  of  cut  needed  to 
obtain  the  "spring"'  considered  necessary ;  a  ring  was  cut  from 
a  shell  of  suitable  dimensions,  whose  outside  and  inside  diam- 
eters, D  and  D\  were  as  follows:      ,  %  :  .■ 

■  r-:  ■■;■  ■  ■■  •>'^-:^-^v'^"^S.^''  ,  D  =  d  +  -    ■■ :  ■  ■  ■ ;.. -:  V-  ,.  ■  .■■ 

'  -^  ;•  ■•  ■  / •  ■  "■■^:  -:  v-x^-^'^-  ■■  '■  ■■    ^    '■>■  ■  y  ■  ■:  ;'.:•..■ :,::  " 

■.■■.■.-■-i  ■■.■■•^■.-■.-  'vy—:  ey- :  c        ■'■■       ;   ■  ■  ^  ,   ■  ■  . 

This  ring  was  then  faced  to  a  width  corresponding  as  closely 
as  possible  to  those  of  the  grooves  in  the  valves  or  pistons. 
After  having  been  cut,  the  rings  were  fitted  to  their  grooves 
and  the  ends  filed  so  as  to  permit  of  a  free  movement  in  the 
steam  chests  or  cylinders,  a  play  of  about  .02  in.  being  left 
between  the  ends  for  expansion  along  the  line  of  the  smallest 


••  ■.  Fig,   2 — Turning   and    Boring  the   Shell. 

diameter.  But  all  tliis  work,  which  was  done,  for  the  most 
part,  with  a  file,  was  long  and  expensive ;  while  the  rings 
made  in  this  manner  were  not  round,  but  tended  to  assume  an 
oval  shape  as  in  Fig.  9,  wliich  caused  constant  leakages  and 
unequal  wear  in  the  bushings  and  cylinders.  Furthermore,  this 
method  was  frcfjuently  very  annoying,  because  the  workman 
who  made  the  rings  was  obliged  to  wait  for  the  valve  bodies 
and  piston  heads  to  be  finished  in  order  to  get  the  exact  diam- 
eter and   width  of  the  grooves. 

In   order   to   avoid    these   inconveniences,    a    complete   change 
has  been   made   in  the  method  of  machining  rings  for  both  the 


FcKtnoH 
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The  two  series  of    operations    include:     (1)    The    roughing  spots 

off  of  the  shells  and  the  cutting  of  the   rough  rings;     (2)   the  is   pra| 

cutting  of  the  rings  to  width,  the  cutting  of  the  slot  and  the  46  ft. 

turning  of  the  outside  and  inside  eccentrically.  I       Thel 

In  any   well-organized  shop  there  should  always  be  on  hand  I   ble,    td 

enough  rougli  rings  to  fit  out  one  or  two  engines  of  each  class.  perforl 

These  should  be  prepared  in  what  may  be  called  leisure  time,  Ri"« 


'JeffinyScreiir 


—  . . ^^ififi 


Fig. 


ool    for    Cutting    Off   the    Rings. 


or  when  no  other  work  is  pressing.  Given  a  ring  to  be  finished 
from  tlie  rough  condition,  it  should  be  large  enough  to  be  cut 
in  accordance  with  a  rule  established  by  experience,  with  a 
kerf  that  is  usually  .07  of  the  diameter,  and  then  to  be  turned 
so  as  to  eliminate  the  oval  form  and  make  it  truly  circular.  It 
should  be  noted  that  the  deformation  of  the  rings  after  cutting 
is  an  important  matter,  and  that  it  varies  with  the  diameter 
and  the  thickness  of  the  rings,  so  that  it  is  necessary  to  ascer- 
tain experimentally  the  diameter  that  should  be  given  to  the 
rough   rings.  ''\  %    ■. 

When  these  diameters  have  been  determined,  a  shell  of  the 
proper  size  should  be  taken  and  mounted,  as  shown  in  Fig.  2, 
in  a  lathe  fitted,  if  possible,  with  two  tool  posts  set  on  the 
same  carriage.  The  cutting  speed  may  then  be  taken  at  from 
46  ft.  to  50  ft.  per  minute,  with  a  feed  of  about  .04  in.,  and 
taking  two  cuts  at  once,  one  inside  and  one  outside.  It  is  also 
a  good  idea,  in  order  to  prevent  chattering  and  facilitate  cen- 
tering, to  have  the  jaws  of  the  chuck  on  the  face  plate  turned 
to   fit  the  drum. 

The   shell   having   been   turned   to   the   proper   size,   the   rings 


^-^ 


■i'  ■   :  t 


1 


■    .'>,.:.-•;;-  Fig.    3 — Cutting    Off   the    Rings.  '." 

valves  and  cylinders,  and  now  all  of  the  work  is  done  on  the 
lathe,  and  no  attention  is  given  to  any  other  workman. 

In  the  present  method  the  different  operations  may  be  divided 
in  two  classes,  viz. :  Those  that  can  be  performed  in  advance, 
thus  working  in  with  the  regular  shop  routine,  and  those  which 
can  only  be  done  after  the  measurements  of  the  grooves  in 
the  valves  have  been  obtained.  ,..:.,      - 


Fig.    5 — Jaw    for    Universal    Chuck.       ■" ..  -  "!r a..  ' 'iv:.; 

are  cut  off  with  a  width  from  .08  in.  to  .12  in.  wider  than  the 
grooves  which*  are  to  receive  the  finished  rings.  The  method 
of  cutting  the  rings  is  shown  in  Fig.  3.  The  special  cutting- 
off  tool  is  mounted  on  the  front  carriage,  while  a  roller  is 
attached  to  the  one  at  the  back  and  is  intended  to  hold  the 
shell  up  in  place  and  prevent  it  from  springing  away  from  the 
cutting  tool.  The  cutting-off  tool  that  has  given  the  best  re- 
sults is  shown  in  Fig.  4.  It  is  pivoted  and  provided  with  an 
abutting  spring,  which  rests  against  a  regulating  screw,  by 
which  not  only  the  tension  of  the  spring  can  be  regulated,  but 
the  cutting  angle  of  the  tool  as  well.  With  this  arrangement 
a  high  output  can  be  obtained  without  any  danger  of  breaking 
the  tool,  because  the  spring  acts  as  a  regulator  and  prevents 
the  digging  in  of  the  tool,  in  spite  of  coarse  grain  and  hard 
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spots  that  are  so  often  found  in  cast  iron.  The  cutting  speed 
is  practically  the  same  as  that  for  the  turning,  namely,  from 
46  ft.  to  50  ft.  per  minute. 

The  work  of  finishing  the  rings  is  assigned,  as  far  as  possi- 
ble, to  the  lathe  hand  who  straightens  the  grooves,  and  is 
performed  as  follows : 

Rings  of  the  proper  diameter  are  held  in  a  universal  chuck. 


/Ring 


Chucked 


Jayif 


';.':;:       Fig.   6— Cutting    the    Rings   to    Width.       .:■  v  ■;  .^rv  /  . 

The  jaws  of  the  chuck  are  a  little  narrower  than  the  grooves 
in  the  valve,  as  shown  in  Fig  5.  The  rings  are  held,  as  at 
A,  Fig.  6;  their  sides  are  faced  and  brought  to  size  by  means 
of  double  tools,  as  shown  in  Fig.  7,  which  are  easily  adjusted 
by  a  gage  of  sheet  metal,  which  is  introduced  between  them, 
after  it  has  first  been  put  in  the  groove  and  marked.  The 
workman  then  has  nothing  to  do  except  feed  in  the  cross  car- 
riage to  finish  the  rings  to  width.  The  cutting  speed  ranges 
from  52  ft.  to  59  ft.  per  minute. 
For  cutting  the  kerf,  an  arbor.  A,  Fig.  8,  fitted  with  a  shoul- 


Tbo/s 


I*  *^  iV/c/fh  offfinff 
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•  V-         Fig.  7— Tool  for  Cutting   Rings  to   Width.         .;    ;,    /'    : 

der  is  used.  On  it  are  mounted  two  circular  saws  about  4.75 
in.  in  diameter  and  about  .05  in.  thick.  The  eye  is  about  1.18 
m.  in  diameter  and  is  notched  for  the  key.  These  saws  are 
separated  by  rings,  so  that  the  distance  between  their  outside 
faces  is  equal  to  a  trifle  less  than  the  length  of  the  kerf.  The 
whole  is  held  tight  by  a  nut  and  washer  in  the  usual  manner. 
Four  rings  are  then  set,  one  over  the  other,  on  the  tool  car- 
riage and  clamped  and  cut  by  the  two  saws  acting  together. 
The  latter  are  run  at  a  speed  of  about  90  revolutions  per  min- 
ute, and  the  carriage  is  run  in  until  all  of  the  rings  are  cut 
through.  The  time  required  for  setting  the  rings,  cutting  and 
taking  them  out  of  the  machine,  varies  from  two  to  three 
minutes.  After  the  ends  have  been  filed  off  to  fit,  they  are 
ready  for  the  outside  and  inside  turning.    ^:.V  :  '  ;/     .-..■'■';/• 


When  the  rings  are  closed  after  the  kerf  has  been  cut,  they 
will  assume  an  oval  form,  which  must  be  entirely  done  away 
with,  if  it  is  desired  to  avoid  the  excessive  leakages  that  are 
sure  to  occur  where  the  rings  do  not  fit  closely  against  the 
circular  walls  of  the  bushings.  On  the  other  hand,  we  have 
seen  that,  in  order  to  be  perfectly  free  in  its  place,  a  valve  ring 
should  always  be  thinner  at  the  bottom,  that  is  at  the  ends, 
than  the  depth  of  the  groove  measured  on  a  radial  line.  At 
the  same  time,  the  thickness  at  the  top  should  be  appreciably 
greater,  in  order  that  it  may  take  up,  as  far  as  possible,  the 
greater  space  resulting  from  the  eccentric  position  of  the 
valve,  which  is  constantly  carried  on  the  bottom  of  the  bush- 
ings, as  is  shown  in  Fig.  1,  if  leakage  through  the  split  in  the 
rings  is  to  be  avoided.     The  width  of  the  opening  in  the  rings, 


Fig.  8 — Cutting   Piece  Out  of  the   Packing   Ring. 

when  in  place,  is  about  .02  in.  at  the  smallest  diameter,  but 
increases  with  the  wear  of  the  rings  and  the  bushing. 

The  rough  turned  rings  are  drawn  together  by  flexible  straps, 
as  shown  in  Fig.  9. 

Between  the  ends  of  each  ring  a  sheet  of  metal,  about  .02 
in.  thick,  is  placed  to  correspond  to  the  normal  distance  be- 
tween them  when  in  place.  The  rings  thus  clasped  are  mounted 
on  a  special  fitting,  as  shown  in  Fig.  10,  which  consists  of  two 
plates  of  the  same  diameter,  of  which  No.  1  is  screwed  to  the 
lathe  spindle,  while  the  other,  No.  2,  is  mounted  on  the  fi^rst 
by  means  of  four  studs.  The  holes  for  these  studs  in  plate 
No.   1   are  slightly  elongated  to  permit  of  a  displacement   cor- 


/?/ny 


Clamp 


Fig.   9 — Clamp    for    Packing    Ring.       ;'..  -    [i'  v' ^- '•..;■  V -' 

responding  to  the  eccentricity  of  the  rings.  The  drum  C,  of 
proper  dimensions  to  receive  the  clasped  rings,  is  automatically 
centered  on  the  plate  A.  ^^■'" 

When  the  two  plates  are  bolted  together  in  perfect  concen- 
tricity, the  clasped  rings  are  put  on  the  drum,  taking  care  to 
place  the  ends  opposite  the  holes  for  the  holding  studs  of  A. 
This  position  is  then  marked  on  the  plate.  A  ring  of  some- 
what smaller  diameter  is  then  put  between  the  plate  and  the 
first  packing  ring,  in  order  to  protect  the  device  from  mutila- 
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tion.  The  last  ring  at  the  outside  projects  a  little  beyond  the 
drum  and  is  held  in  place  by  means  of  a  spherical  block,  or  cap, 
held  by  a  nut  and  washer.  The  straps  which  have  served  to 
hold  the  rings  are  then  removed,  and  the  outside  is  turned  by 
taking  two  cuts.  The  first  makes  the  rings  round,  while  the 
second,  which  can  be  adjusted  if  the  rings  are  to  be  of  dif- 
ferent diameters,  brings  them  down  to  size ;  that  is  to  say,  to 
a    size    corresponding   accurately   to    the    smallest    diameter    of 


fjbfaf^o.i 


:'■    '-y'f,;  ■'■r:  'ly^-FlQ.    lO — Turning    Outside    of    Rings.  ^     .  '' j- 

each  bushing.  The  play  of  .02  in.  provided  between  the  ends 
of  the  rings  to  meet  this  diameter,  is  obtained  by  the  .02  in. 
sheet,   previously   inserted,   which   remains   in   place. 

When  the  finishing  cut  has  been  taken  it  is  well  to  take  a 
very  light  chamfering  cut  at  the  joints  between  the  rings,  so 
as  to  remove  any  burrs  which  might  have  a  tendency  to  act 
as   scrapers   and    remove   the   lubricant.     Finally   the   surface   is 


the  rings  are  turned  to  give  a  play  between  the  bottom  of  the 
groove  and  the  ring  of  from  .008  in.  to  .012  in.  at  the  top. 

The  inner  edges  are  also  chamfered  in  order  to  avoid  the 
sharp  angles  which  might  prevent  the  rings  from  seating  on 
the  bottom  of  the  grooves. 

The  rings  are  then  taken  down  and  inspected  singly;  drilled 
diametrically  opposite  the  kerf  with  a  hole  about  J4  '".  in 
diameter  to  receive  the  pin  which  is  to  prevent  turning. 

This    method    produces    rings    of    proper    form    and    accurate 


p/afe  No. 
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.',';..       Fig.  11 — Turning  Inside  of  Ring*..-..'    . n. 

dimensions,  besides  being  far  more  rapid  and  economical  than 
the  old  method. 

When  piston  rings  are  to  be  turned,  in  order  to  avoid  using 
the  self-centering  drum,  a  cam  apparatus  is  employed,  which 
is  based  upon  the  same  principle  as  is  used  for  automatically 
centering  the  exhaust  nozzles  and  the  threads  used  for  set- 
ting guides.     This   apparatus  is   shown   in   Fig.   12.     No  eccen- 


Flg.    12— Apparatus  for  Centering    Inside  of   Piston    Rings. 


V    polished,  so  that  when  they  are  put  in  service  the  rings  may 
be  as   frictionless  as  possible. 

It  then  only  remains  to  finish  the  inside.  For  this  purpose, 
and  without  dismounting  the  rings,  a  crown,  shown  in  Fig.  11, 
is  bolted  to  plate  No.  2,  which  has  a  bearing  on  about  the  outer 
.  lialf  of  the  rings.  It  is  held  in  place  by  four  bolts.  When  this 
^'  crown  has  been  so  tightened  that  it  will  hold  the  rings,  the 
)  liolding  nut  is  run  back  and  the  holding  cap  removed,  as  well 
.'  as  the  centering  drum.  Plate  No.  2  is  then  moved  over  No.  1, 
\    «o  as  to  obtain  the  necessary   eccentricity,  and  the  insides  of 


tricity  is  given  to  the  piston  rings,  since  the  piston  rods  and 
extension  rods  should  be  kept  at  the  true  axis  of  the  cylindt  . 

When  piston  valves  were  first  used,  the  center,  or  bull  rinp^. 
were  made  of  cast  iron,  but  for  the  sake  of  preserving  tl  e 
bushings,  which  should,  as  far  as  possible,  be  kept  from  weav- 
ing oblong,  bronze  was  later  substituted  for  the  cast  iron. 

These  rings  are  fitted  to  rub  lightly  on  the  body  of  tl^e 
valve,  while,  on  the  outside,  they  are  turned  to  a  diameter  .02 
in.  less  than  that  of  the  bushing.  With  this,  the  rings  are  fr*e 
to  expand  without  any  increase  of  frictional  resistance.    These 
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ERECTING    SHOP     KINKS 


BY  JAMES  STEVENSON.  ■"    ^    "■'.•..;::;;■:■.■■ 
Gang  Foreman,  Pennsylvania   Railroad,  Olean,  N.  Y. 

:;-;.'•:-:  CROW-BAR    SUPPORT.         ,:■•:?..:     -Vyl^V-   V^^ 

The  arrangement  shown  in  Fig.  1  is  made  of  bar  iron,  4  in. 
wide  X  y^  in.  thick,  and  is  so  constructed  that  it  will  rest  on 
the  floor  and  provide  a  good  support,  through  one  of  the 
2  in.  holes  drilled  in  the  upright  portion,  for  a  crow-bar  while 
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..»>>,.;;•       Fig.    1 — Support   for   Crow-Bar. 

lifting  the  pedestal  braces  in  place.  It  is  light  and  easily 
handled,  and  can  be  made  in  any  blacksmith  shop.  It  will 
also  prove  useful  for  other  classes  of  work,  where  it  is  neces- 
sary to  get  a  series  of  different  lever  heights  for  crow-bars.       .■- 

.       ,  v;    APPLYING    AIR    PUMPS    TO    LOCOMOTIVES.       •.:;;:,.:..>■ 
The  device  shown  in  Fig.  2  has  proved  satisfactory  for  re- 
moving and  applying  air  pumps  to  locomotives.     It  consists 


Fig.   2 — Arrangement  for   Lifting   Air  Pumps. 

of  two  supports  made  of  2  in.  x  Y^  in.  bar  iron  which  hook 
on  the  lower  steam  cylinder  head  studs  of  the  pump.  Sliding 
'ugs  slip  over  the  top  studs  and  are  held  in  position  by  a 


tapered  key.  Rings  are  provided  at  the  top  of  the  supports 
for  a  y%  in.  chain.  This  provides  a  positive  grip  on  the  pump 
and  when  the  arms  are  placed  diametrically  opposite,  the 
pump  may  be  raised  in  a  vertical  position.  The  arrangement 
is  safe,  as  the  two  lugs  cannot  slip  from  the  studs  after  the 
taper  key  has  been  driven  in.  This  key  is  held  to  the  y%  in. 
chain  by  a  small  chain,  so  that  it  will  not  be  lost. 


AIR    PUMP    GOVERNOR    REPAIRS 


■\;^-::--r:.       "■-'•;•-■■        BY    J.    A.    JESSON.  "  "i'  '-"^-v:']':' . 

Air  Brake  Foreman,  Louisville  &  Nashville.  Corbin,  Ky.         •-..'■-'  v--,- 

A  method  of  boring  out  the  steam  cylinder  of  a  1-in.  air 
pump  governor  is  shown  in  Fig.  1.  The  arbor  A  has  a  stem  B 
which  has  a  close  fit  in  the  guide  C.  It  is  held  fast  to  the  top 
of  the  guide  by  the  nut  on  the  end  of  the  stem  and  the  steel 
washer  D  which  has  a  close  fit  in  the  recess  at  the  lower  end  of 
the  guide  C.  The  lower  end  of  the  stem  is  turned  down  to  ^^ 
in.  to  receive  a  standard  nut.  This  part  also  serves  as  an  arbor 
for  a  milling  cutter  to  true  up  any  irregularities  on  both  ends 
of  the  guide.  The  reamer  E  should  have  a  snug  fit  on  the  arbor 
and  should  be  ground  for  cutting  brass. 

These  cylinders  can  be  bored  out  to  y%  in.  larger  than  their 


V      ■:      '  : .   .• 


X-z-Z-'. 


Fig.Z. 


"■'':,'  -.'        Reamers  for    Repairing  an  Air  Pump  Governor,     .-i 

original  diameter,  as  the  manufacturers  furnish  pistons  and  rings 
for  every  additional  1/32  in.  up  to  that  limit.  The  steam  valve 
stems  are  made  larger  than  the  standard  sizes  in  increments  of 
1/64  in.  Since  the  steam  valve  and  piston  are  rigidly  connected 
it  is  necessary  that  the  guide  should  be  bored  each  time  the 
cylinder  is  bored,  which  may  be  done  by  a  sensitive  drill  or  a 
bench  drill,  standard  fluted  reamers  being  used.  Fig.  2  shows 
a  reamer  for  facing  off  the  steam  valve  seat  of  the  governor 
which  is  often  out  of  line  with  the  valve  guide  due  to  the  warp- 
ing or  springing  of  the  metal.  The  reamer  is  screwed  on  the 
shank  so  that  it  may  be  used  with  a  shank  that  exactly  fits  the 
valve  guide.  Where  the  valve  seat  is  cut  too  deep,  a  facing 
reamer  should  be  used  to  cut  it  down. 


Equipment  on  the  Federated  Malay  States  Railway. — In 
February,  1912,  the  Federated  Malay  Railway  had  in  service  114 
locomotives,  of  which  33  were  of  Pacific  type,  38  of  the  ten- 
wheel  type,  and  43  were  smaller  engines.  On  the  same  date 
there  were  2,229  freight  cars  of  various  types  and  271  passenger 

cars.  -    ■■:-:.■      ■:■.,':..   .-..  ■;'■-.;• 
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CHART    FOR 


OBTAINING 
EFFORTS 


TRACTIVE 


BY    L.    R.    POMEROY.* 


A  locomotive  tractive  effort  formula  contains  four  variables 
ai;d  in  the  preliminary  investigation  of  a  proposed  design  it 
ni't  infrequently  is  desirable  to  ascertain  the  effect  of  changes 
in  each  or  all  of  them.  While  the  tables  available  permit  a  ready 
determination  of  tractive  effort  for  exact  sizes,  it  is  sometimes 
necessary  to  know  the  effect  of  an  increase  of  one-quarter  inch 
in  the  diameter  of  the  cylinder  or  the  wearing  down  of  the  tires 
wiiich  would  decrease  the  diameter  of  the  drivers  by  small 
amounts.  Furthermore  for  a  complete  range,  the  tabular  ar- 
rangement of  this  data  makes  a  fairly  voluminous  pamphlet. 
In  view  of  these  facts  the  accompanying  chart  has  been  pre- 
pared and  will  be  found  to  give  results  that  are  accurate  within 
500  lbs.  It  is  based  on  a  mean  effective  pressure  equal  to  85 
per  cent,   boiler  pressure. 

In  obtaining  the  tractive  effort  of  an  existing  locomotive  the 
cliart  is  entered  from  the  bottom  of  the  left  hand  section  at  the 
proper  diameter  of  cylinders.  This  line  is  followed  to  the 
intersection  of  the  diagonal  line  corresponding  to  the  stroke 
and  then  horizontally  to  the  intersection  of  the  diameter  of 
drivers  and  then  downward  to  the  boiler  pressure  and  hori- 
zontally to  the  right  hand  scale,  where  the  tractive  effort  will 
be  found.  If  the  tractive  effort  per  pound  of  mean  effective 
pressure  is  desired,  the  boiler  pressure  curves  are  not  consid- 
ered and  the  line  is  carried  directly  down  from  the  diameter  of 
drivers  to  the  scale  at  the  bottom  of  the  sheet.  The  example 
shown  as  an  illustration  is  a  20  in.  x  30  in.  cylinder,  63  in. 
wheels  and  200  lbs.  boiler  pressure.  It  shows  that  the  tractive 
effort  is  slightly  less  than  32,500  lbs.,  and  the  tractive  effort 
per   pound   of   mean   effective   pressure   is   about    190   lbs. 

V  ;     CHECKING    TOOL     OUTFITS  i   6 


At  the  last  meeting  of  the  Railway  Tool  Foremen's  Associa- 
tion, there  was  considerable  discussion  on  checking  systems 
for  tools,  and  it  was  finally  recommended  by  the  association 
that  there  should  be  a  charge  placed  on  each  tool  check  issued  to 
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F'ace   and    Back   of  the   Receipt  for  Tools   which   Is   Signed    by  the 

Workman. 

a  workman.  In  this  connection,  the  system  in  force  on  the  Santa 
Fe  for  issuing  a  set  of  tools  to  a  man  when  he  first  enters 
the  service  and  afterward  keeping  track  of  them,  was  mentioned. 

When  a  workman  enters  the  service  of  that  road  he  is  issued 

•Consulting  Engineer,  New  York. 


a  set  of  tools  varying  as  to  number  and  kind  depending  on  his 
work,  and  Form  1248,  shown  in  one  of  the  illustrations,  is 
filled  out  in  duplicate  giving  the  number  of  chisels,  hammers, 
wrenches,  etc.,  in  the  spaces  provided.  This  list  is  signed  by 
the  workman,  who  thereby  agrees  to  return  or  to  pay  for  all 
of  the  tools  on  the  list.  The  original  is  filed  in  the  tool  room 
and  the  duplicate  is  given  to   the  man.     On   the  back   of  this 
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(Form  1279  Standard.) 
;^C     SANTA  FE. 
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ORDER  FOR  TIME  CHECK.   -  i; 
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TIMEKEEPER:.:      V:V.-  '.■; 

Please  issue  Time  Check  to \  .. .. .  ...•.•>.v;,",U.....:.. 

Number for  services  during 190..,  as. 


190.. 


Tool  List  checked  up  and  found  to  be. . . . 


Locker  Key.  ;>,',.  ...v^i  .^;.:i>i.;     ■.■     >;■' 


Foreman. 

«  A-***  •'•.-■  *•■  m  p  •^  ^  •*•. «  •  •  •  •  •'« 

■   Tool  Room  Foreman. 


\'   .  -■•■■'.    '='-■'    )/'■'  ri-K  ■•  ~'  \--'^';  '■.  ^         •■'..■■     ■■"-'":        General  Foreman. 
THIS   ORDER    MUST    BE    PRESENTED   before   a    time   check   is    issued 

form  is  a  space  for  entering  the  date  and  any  shortages  that 
may  be  found  when  the  list  is  checked  over.  All  the  tools  in 
the  shop  are  checked  on  the  first  of  each  month  and  also  when 


H«ii  2  10  lOM  i:o;i  ifim  na  »«m«m«j 

Santa  Fe. 

W  ALL  CMEt  WHERE  TOOLS  ARE  LOST.  BROKEN  OR  OAMASEO.  THIS  CARD  MUST  BE  FILLED  OUT 

TOOL  BREAKAGE  CLEARANCE. 


(ONLY  ONE  TOOL  TO  lACH  CARD  J 


No.. 


.has 


(■■or 


CkKk  Iton 

WornOirt 

Oamagod 

Broktn 

Lmt 


(«1VB  PVU.  ItAMB  Vr  TOtH..  I 


as  a  result  of 


DofoctllM  MaturiaJ 

AocidoHt 

IgnoroHct 

CaroioauuM 


TM$  card  muA  &•  Hgittd  by  your  Foreman, 
me  of  the  following: 


StTB 

OATE 

OANO  KMOiM 

TOOL  KkE^Cn 

QCNL  TOOl.  POMCMAH 

Clearance  Card  for  Lost  or  Broken  Tools. 

the  employee  leaves  the  service.  If  any  shortage  that  cannot- 
be  satisfactorily  explained  is  discovered,  the  employee  is  re- 
quired to  pay  for  the  missing  tool.  An  employee  desiring  to 
leave  the  service,  after  having  his  tool  list  checked  over  is  given 
a  copy  of  Form  1279,  which  must  be  properly  filled  out  and  signed 
before  he  can  receive  his  time  check.  •-■  ■ 

If  on  checking  over  at  the  first  of  the  month  or  at  any. 
other  time  it  is  found  that  any  tool  is  lost  or  damaged.  Form 
2025  is  filled  out  and  properly  signed,  which  acts  as  a  release 
for  any  shortage  shown  on  the  back  of  Form  1248.  This 
form  Is  used  for  tools  that  are  permanently  in  the  man's  pos-! 
session,  as  well  as  those  which  he  draws  from  the  tool  room. 
In  tK^  latter  case,  the  presentation  of  this  clearance  card, 
properly  filled  out,  permits  the  man  to  recover  his  tool  check. 


Tail  End  Train  Markers. — The  Philadelphia  &  Reading  has 
decided  to  use  lamps  for  tail  end  markers  for  trains,  in  the  day 
time  as  well  as  at  night,  in  place  of  the  green  flags. 
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NON-PARALLEL    AXLE    TRUCKS 


A  construction  for  four-wheel  trucks,  which  does  not  require 
the  axles  to  maintain  even  an  approximately  parallel  position  is 
being  tried  experimentally  on  several  foreign  electric  railways. 
This  design  Was  originated  and  is  controlled  by  the  Warner 
International  and  Overseas  Engineering  Company,  Ltd.,  of  Lon- 
don. In  a  general  way  the  system  might  be  descrilied  as  consist- 
ing of  two  radial  trucks,  arranged  in  a  manner  similar  to  a  two 
wheeled  engine  truck,  which  are  pivoted  at  or  near  the  center 
of  the  main  truck  frame.  The  main  frame  is  supported  by  a 
flexible  connection  at  each  of  its  four  corners,  as  well  as  at  the 
one  or  two  pivot  pins. 

This  arrangement  in  its  simplest  form  is  shown  diagrammatic- 
ally  in  the  accompanying  illustration,  which  was  used  in  the 
columns   of  Eiigiiieering  of  London.     Here  the  truck   frame   is 


Diagrammatic   Illustration  of  the  Warner  Non-Parallel  Axle  Truck. 

shown  as  supported  by  chains  at  each  corner  and  with  separate 
pivot  pins.  In  actual  practice  links,  arranged  for  radial  move- 
ment, are  used  in  place  of  the  chains  at  the  corners.  It  will  be 
seen  that  when  either  of  the  two  radial  trucks  is  deflected  to  one 
side  that  end  of  the  frame  will  rise  and  a  pull  will  be  transmitted 
to  the  truck  which  will  tend  to  restore  it  to  its  normal  position. 
Motor  and  trailer  trucks  designed  on  this  principle  have  been 
applied  to  some  cars  on  the  Metropolitan  Railway  of  Pr.ris,  as 
well  as  on  the  London  County  Consul  Tramway.  While  the 
general   principles  of  the  system  are  the  same  in  all   cases  the 


constructional  details  vary  greatly.  Xo  difficulty,  however,  i.' 
found  in  applying  either  the  motors  or  the  brake  rigging,  and  tht 
springs  are  arranged  in  practically  the  same  manner  as  is  usee 
on  a  two  wheel  radial  truck.  The  center  pin  is  used  as  a  com- 
mon pivot  pin  for  both  the  radial  frames  where  possible,  and 
the  weight  of  the  car  body  is  usually  transferred  directly  to 
the  center  of  the  main  truck  frame,  which  in  turn  is  supported 
from  the  radial  frames  at  six  points. 


REMOVING     WHEELS     FROM     MALLETS 


BY    S.    H.    LEWIS, 

AMJstant  Supe-intendent  of  Motive  Power,    Virginian  Railway,  Princeton,  W.  Va. 

When  a  Mallet  locomotive  is  brought  to  the  shop  it  is  cus- 
tomary to  disconnect  the  low  pressure  unit,  run  it  out  from 
under  the  boiler  and  handle  the  two  parts  separately.  This  en- 
tails considerably  more  work  than  is  necessary  when  a  hoist 
of  sufficient  capacity  to  lift  the  whole  locomotive  is  available. 
The  necessary  removal  and  replacement  of  a  number  of  parts, 
some  of  which  are  quite  troublesome  to  handle,  is  required,  and 
furthermore,  the  low  pressure  engine  frames  and  cylinders  are 
awkward  to  transport  and  take  up  additional  shop  space. 

.\t  tlie  Princeton,  W.  V'a.,  shop  of  the  Virginian  Railway  the 
erecting  shop  is  served  by  a  200-ton  traveling  crane.  This  shop 
is  of  the  transverse  type  and  has  a  75  ft.  transfer  table  just 
outside  the  building.  On  the  opposite  side  of  the  transfer  tabic 
is  a  rod  and  wheel  shop  in  which  the  engine  trucks,,  rods,  driv- 
ing wheels  and  driving  boxes  are  repaired.  When  a  Mallet 
locomotive  is  brought  to  the  shop  for  repairs  it  is  disconnected 
from  its  tender  and  placed  on  the  transfer  table.  When  op- 
posite the  desired  pit  in  the  erecting  shop  it  is  drawn  in  by 
means  of  a  snatch  block  and  cable  operated  by  the  transfer 
table  motor.  Having  a  crane  of  the  proper  capacity  to  lift 
the  whole  locomotive,  it  becomes  necessary  to  secure  the  low 
pressure  unit  to  the  boiler  at  its  front  end.  and  for  this  purpose 


■  t  ■ 


Mallet  Locomotive  Lifted  by  a  200-Ton  Nlles  Crane;  Virginian  Railway. 
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the  smokebox  front  is  removed  and  triangular  shaped  pieces  of 
steel  are  bolted  to  the  low  pressure  extension  frames  by  two 
of  the  frame  bolts.  These  pieces  remain  on  the  locomotive  per- 
manently. Flat  hooks  are  fastened  to  them  and  fit  over  the 
smokebox  front  ring.  To  prevent  the  hooks  from  slipping,  they 
are  held  in  place  by  curved  straps  bolted  to  the  ring  through 
the  holes  intended  for  the  smokebox  front  bolts.  With  this  ar- 
rangement the  entire  locomotive  may  be  lifted,  as  shown  in 
the  photograph.  The  pedestal  binders,  main  rods,  brake  rig- 
ging, etc.,  are  removed  or  loosened  and  the  locomotive  is  lifted 
by  connections  from  the  foot  plate  and  from  the  front  part 
of  the  smokebox.  The  engine  truck  is  then  run  on  the  transfer 
table  and  the  driving  wheels  with  the  side  rods  and  driving 
boxes  in  place  are  pulled  from  under  the  locomotive  to  the 
transfer  table  by  means  of  a  cable  operated  by  the  transfer  table 
motor.     The  boiler  and  frames  are  then  lowered  to  temporary 


MACHINE    SHOP    KINKS 


Method    of    Fastening    Low    Pressure    Cylinders   to   the    Boiler   of   a 
l\^allet   Locomotive  so  That  it  can   be  Lifted   by  a   Crane. 

truck  wheels  which  are  stored  at  the  back  end  of  the  pit  and 
rolled    under    the    locomotive    after   the    driving    wheels    are 

removed.  -v  ":';r'':\:-./:.l"- r-^.',-'>V-'' ■ :'  ■ '■'vr;'^,;,.' ■  ':•:•:•■:.••■■■  v- 

After  the  wheels,  rods,  etc.,  are  on  the  transfer  table  it  is 
moved  opposite  the  desired  pit  in  the  wheel  shop,  and  these  parts 
are  drawn  in  by  means  of  the  cable  and  snatch  block.  Electric 
cranes  are  provided  in  the  wheel  shop  for  handling  the  different 
parts.  The  other  parts  of  the  locomotive  are  machined  in  the 
main  machine  shop,  which  is  under  the  same  roof  ^as  the  erect- 
ing shop.  ■:■■■■,  .  ■'^;;••-^^v"^•^':^>^^-;'^.;:•-'■■'■~^;/V,■\■■''l■-:^ 


Passenger  C.^R  Ventilation  in  Germany. — The  rule  as  to 
windows  in  passenger  cars  in  Germany  has  been  tlrat  they  must 
not  be  opened  on  both  sides  of  the  car  without  the  ^consent  of 
all  occupying  the  compartment.  Now  on  city  and  suburban 
trains  in  Berlin  neither  window  in  the  front  compartment  of 
each  car  may  b.e  opened  without  unanimous  consent. 


BY  SAMUEL  MAGILL. 
Apprentice  Shop  Instructor.  Atchison,  Topeka^A  Santa  Fe.,  Topeka,  Kan. 

CHUCK  FOR  PLANING   SIDE  ROD  KEYS. 

A  chuck  whose  bed  is  planed  to  the  standard  taper  of  the  rod 
key  is  shown  in  Fig.  1.  It  is  made  33^  in.  long  x  16i/S  in.  wide 
over-all,  and  will  hold  several  keys  rigidly  while  they  are  being 


». 

A. 

I 

.  ■•■■- 

J 

t 


r^ 


=LA 


;#• 


1^ — j^ — ^-—^ 

Hi!i'iti!iTi!ff;i|ii'm!MHiii!ii«nmnimi>-j      p^n 


Sfd.  Rod  H^  Taper 


planed  to  the  correct  taper.  A  tongue  on  the  bottom  of  the 
chuck  fits  in  the  slot  in  the  table  of  the  planer  and  lugs  are  pro- 
vided at  each  corner  for  clamping.     :    .;•  • , -^  f. ;    ,.  .    ;:.■...•%    ■.■.,-■ 

;,..;.    ;'t  — ;:      ',    '  >    ■.      JIG    FOR   ECCENTRIC    BLADES.         /:  -^     '  '        ■  .'.T-    i''^' 

The  clamp  shown  in  Fig.  2  is  used  when  drilling  and  milling 
the  jaws  of  an  eccentric  blade.  It  is  made  of  block  having  a  slot 
cut  in  the  bottom  to  accommodate  one  side  of  the  eccentric  blade 


.-^ 


•^  J   -V     ; ;;        Fig.   2 — Clamp   for    Eccentric    Blade,    j  ;'...;•' r  /K./;-. 

jaw  and  is  clamped  to  the  drill  or  milling  machine,  as  shown  in  " 
the  illustration.  It  provides  a  rigid  chuck  and  leaves  the  upper  V.' 
jaw  free  to  be  drilled  or  milled.  -.,.-."• 

SLOTTING  ECCENTRIC  BLADES.  '   •  ■ -.'7'  ^  y;...--..C.' 

The  tool  shown  in  Fig.  3  is  used  for  slotting  out  the  Jaws  on 
eccentric  blades.     It  is  made  to  the  special  shape  shown  in  the    . 
illustration,  which  has  proved  most  satisfactory.    A  IJ^  in.  square     ■.. 


■  ".      -!.  .'   ■  '*.<• 
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NOX-PARALLF:!.    A\LK     TRLCkS 

A  C'lnslrm-iinji  f.,r  f. .ur-wluil  tnK-l<>.  wliicli  il.'c-  U'>{  ri:<\xuv 
the  ;iNk>  Im  rii.iim.'itn.  i  \  111  .in  appr.  ..xiinali  ly  jiaralld  i^.^itiMii  i^ 
l>ciii!a  iriid  <.\pvrinHiilal'y  <'U  M\iral  furrii^ii  fUctric  railwav -. 
'^li^i  (li-si.i<M  \\a.-  Mriuiiiaiid  ami  is  CMiitn  ilKd  liy  tlic  W'aniM- 
Inti-riiatiiiTial  and  'hir^ia-  r.iii;iniiriiiu:  <  I'nipany.  Ltd..  <<i  l.iiii- 
<l<>ii.  In  a  jLicmral  \\a\  tlu-  »> >U'iii  mii^lit  In-  do^i-rilnd  a»  w.n>i<;- 
mil;  'it  lUM  radial  inu-ks.  arraii'-nd  in  a  iiianiur  >iinilar  I  >  a  \\\" 
wluid(.d  inline  irnck.  wliiili  arr  pivdiril  at  i>t"  luar  tlir  ciiiur 
'•t  tlu-  main  inuk  iraiiu  'I'lu'  main  iraiiu-  is  snpporiid  h\  a 
lliNilik-  11 'niui-li'  n  at  ra^Ii  "i  it-  l''.ur  ii.rnn-.  a>  well  .;  -  at  ill" 
uUf  « If  t\\  •  •  pi\  I  it   pin<. 

T  lli^  arran.iitnunt  in  it>  simplist  t'onn  is  >l)ci\\n  dia;.;ranimatic- 
allv  in  tli<-  ariMmjianx  int:  illustration,  which  was  u<rd  in  the 
ci'liimn-    I'f    /:'//.:,■///, -re/;;-    •■f    {.undnn.      lUrc    ilu-    int(-k    t'ramr    i-i 


Diagrammntic    llliistrntion   of  the  Warner   Non-Pnrallel   Axle  Truck. 

shdWJT  as  stnipf'Ttid  hy  vltaitis  at  carli  cnnur  ;md  with  i  paralc 
pivi>t  pin>.  In  ai-lii.il  praotioi-  link-.  arr.in'..;rd  I'^T  radi.'il  inii\c- 
imiit.  .Ill  ii-nl  in  iilai'r  mi'  tin-  rhain-  ;it  the  CMrmr-.  It  will  he 
^ccn  th.a  when  ritikr  nf  tin-  lu. •  radial  tnti-k>  i-  drlUi-ti<l  i"  "lu- 
sidi'  th.it  « ltd  !•{  ilu-  iranu-  will  ri-r  and  a  pull  will  he  tr.iii-mittjd 
to  till'  triiik  uhiih  will  iiikI  t"  ri-t"rf  it  t"  it-  n.irmal  pM>iiiMn. 
Mi'ti'r  .ind  trailtr  tnuk-  di'-iyiied  nil  thi-  jiriiuiplf  lii\e  hi-i!i 
applird  {>•  -•nil-  cir-  <  in  the  Mi'tri  >p"liian  Railway  •■!'  I';;ri>.  a- 
will  as  ■•n  till-  l.iinditi  (■'Uiiiv  (cui-iil  I  rainw.ay.  While  the 
giiural    iirini-i|dis    nf   tlie    -y-ttiii    .in    the    -anie    in    .ill    la-e-    the 


e'iiistrtn.-tiMn;il  detail-  \:iry  ,u;re.itl>.  XC  dithiiilty.  hiiwe\cr.  '■ 
fiiiind  in  apidyinu  either  the  miners  ^r  the  hr.ike  rii^iiin^;.  :in<l  th- 
-priniis  are  .'irr.inyid  in  pr;u-tieali\  the  same  manner  a-  is  iisii 
I'll  a  tW'i  wheel  radi.il  triiek.  The  einter  jiin  i,-  used  ;is  a  c<'iii 
m..n  pi\iit  pin  \i>y  h^itli  tlii'  radial  I'r.ime-  w  lure  possible,  an 
the  weight  ol'  thi'  ear  hody  i-  u-iiall\  traii>ferred  directly  t' 
the  center  nl  the  main  truck  I'r.ime.  which  in  turn  is  -u;>ii(irtei 
troin    the    radial    frames  at    six    pnims. 

rf:mo\'ixg    wheels    from    mallets 

BY    S.     H.     I.KWIS. 

Assisiuiil  Siipf-iiucndciit  ot    Molixc  I'liwcr.     N'ireiiiian  Kull\\u>,  I'rIncclDii,   \V.  \;i 

\\  lu  n    .1    M.illet    1occnii.iti\e    is    hnnmlil    [>•    the    -hop    it    is    cit- 
tomarv     to    di-coiinect    the    low    |)ri-sure    unit,    niii    it    om    froivi 
under  tile  hoiUr  ami  handle   the  two  |).irts   separately.      Thi-  en 
t.ails    consiiler.ihly    more    work    th.in    i-    luce-sary    when    ;■.    Iioi-i 
of    -uHlcii'iit    c.ip.tcitv     to    lift    the    whole    locotiiotixe    i-    a\:iilalil( 
The   iuce--:iry    removal    and    ri'j)laceinent    of   a    iiimiher   of   p.art- 
-onie  of   which  .iri'  quite  tmuhlesome  to   h.iiidle,  i-   rei|uired.  .iiii'. 
lurtlii  rmore.    the    low    pre--ure   eiiuiiie    fr.ime-   and    cylinder-    ari 
.iwkw.ird   to   tr.an-port    ;iiid    t.ike   up   a<ldition,il   sliii]i   -p.ice. 

At  the  I'riiicitoii.  W  .  \  .i..  shop  nf  the  Niriiinian  K'aiiw.'ie  ilu 
eticiiim  -ho])  is  served  hy  ;i  JlK)-toii  tr,i\  iliii'..;  cr.iiK-.  This  shoj 
i-  of  the  tr.in-\er>e  tyiK-  and  ha-  .a  7.^  ft.  tr.in-fer  t.iiile  ju-; 
•  ■iit-ide  the  huil(hii,i;.  <  )n  till'  opposite  sidi'  of  tlu'  tr.iiisfcr  tah'i 
i-  .1  rod  ami  wheel  shop  in  which  the  engine  truck-,  roil-.  dri\ 
iiii;  wheel-  ami  ilri\inL;  hoxe-  .'ire  repairi'd.  When  .i  M.ilh  • 
locomotiw  i^  lirou.yht  to  the  >hop  for  repair-  it  i-  di-coiinected 
from  it-  ti'iider  ;ind  pl.ici'd  on  thi'  tran-fir  tahle  When  op- 
jio-iii-  the  de-ired  pit  in  the  inctiiii;  >hop  it  i>  dr;iwn  in  1>. 
mean-  of  a  -natch  hlock  and  cahle  operated  h\  the  transfer 
I.ihle  motor.  Il.ixiim  .1  cr.iiie  of  the  jiroper  c.ip.icity  to  lift 
the  whole  locomotive,  it  hecoir.i--  nici--.ir\  to  -ecure  the  low 
pre--ure  unit   to  the  hoijir  at  it-   front  end.  and    for  thi-  purpose 


IVIallet   Locomotive   Lifted   by  n  200-Ton   Niles  Crane;  Virginian   Railway. 
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tlu-  sniukil)ii\  Iriiiit  is  rini(i\(.<l  anil  triangular  shapid  iikccs  of 
>ii(.l  arc  l)i)lti'(l  t<i  tlio  low  pressure  extension  frames  liy  two 
of  tile  frame  ])oits.  These  i)iecos  remain  on  tlie  locomotive  per- 
manently. I'lat  liMoks  are  fastened  to  them  and  lit  over  the 
pmokebox  fr<int  rin--;.  To  |)re\em  the  hooks  from  sli|ii»i!is,  they 
are  held  in  ])lace  l>y  curved  straps  liolted  to  the  rin^  throut'h 
the  holes  intendeil  fur  the  smokelmx  front  bolts.  With  tiiis  ar- 
langement  the  entire  loCfimoii\f  may  I)e  lifted,  as  shown  in 
liie  photoL^raph.  The  pedestal  I>indcrs.  main  rods,  jjrake  rii;- 
i;in,u.  etc..  are  reino\  ed  or  loosened  and  the  locomoti\c  is  lifted 
hy  connectiMiis  from  the  foot  jiLate  and  from  the  front  part 
iif  the  sniiikeliox.  The  eni^ine  truck  is  then  rnn  'Ml  tlu-  tr;insfer 
t.ilile  and  tile  driviii'.;  wheels  with  the  sifle  rods  an<l  drivin.u 
l"i\es  in  jiLice  .ire  ]iulled  f ri  im  inider  the  li  ic  iniotiv  e  to  the 
transfer  table  by  means  of  ;i  cabK-  operated  b_\-  the  transfer  table 
motor.      riif  bi'iler  and    fr.ames   .ari'   then    lowered   to   tem])orary 


MACHINK     SHOP     KINKS 


Method    cf    Fastening    Low    Pressure    Cylinders   to   the    Boiler   of   a 
Mallet    Locomotive  so   That    it   can    be    Lifted    by   a    Crane. 

truck    wheels   which   .are  stored   at   the  b.ick  end  of  the  pit  an«I 
riilled     under     the     1.  icoinotive     after    the     driving     wheels     are 

I'rilli  '\  e<l  :    .     _-       .■■■:-   ;'  ■  , ^     :;..■,      '•  .  •■     •  ■.  •■( 

Xi'UT  the  wheels,  rods.  etc..  are  on  the  transfer  table  it  is 
iniAed  "jipo^ite  the  desired  pit  in  the  wheel  shop,  and  these  jmrts 
art'  cjrawii  in  b\  means  of  the  cabK-  and  snatch  bluck.  l*llectric 
cram-  ;ire  presided  in  the  wheel  shop  for  handlinii  the  ditTerent 
p,irt>.  The  other  i>.irt>  of  tlie  locomotive  are  machined  in  the 
main  machiiu'  shop,  which  is  under  the  s.iine  roof  as  the  erect- 
ing shop.     ''.^   ..   .....'-•;-      ■'■:-,  ,■    -;■     ,  .':;.■'■.•-■/■    ''"■■'.■".-, 

r.xssKxr.Kk  t'.\i<  \'kxtii.\ti()X  ix  Germ.sxy. — The  rule  as  to 
windows  in  passenger  cars  in  (iermany  h.is  lieen  that  they  nnist 
U'lt  be  ojiened  '^n  luth  sides  of  the  car  witlinut  the  cousem  of 
all    iiccui)ying    the    compartment,      Xow     on    city    and    suburban 


BY  SAMUKl.  MAGILL. 

Apprentice  Shnp  Inslriictor,  Atchison.  Topeka'"*;  Sanla  Fc,  Ttipeka.  Kan. 

CllLCK    loK    I'1..\XIX(;   .-IUE  KOU    KEVS.       . 

A  chuck  whose  bed  is  planed  to  the  standard  taper  of  the  fnd 
key  is  shown  in  Fig.  1.  It  is  made  33'4  in.  long  x  l<i'j  in.  wi>4e 
over-all.  and  will  h-ild  several  keys  rigitlly  while  they  are  beiujr 


■"^  - 


....  :\  ;.fr^"  :\"'i^\_  ,,,  J 
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■       •  ■§*--  ■  ■■'■  ' 

l^  ■     Shf  Rod  Met/  Tope? 
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4  Se^  Scrnr 


33^--' 

Fig.    1 — Chuck  for    Rod    Keys. 


planed  t"  the  crrect  taper.  .\  t"ngue  on  the  l>'itt"in  of  the 
chuck  lits  in  the  sb-t  in  the  table  of  the  planer  and  liigs.  are  pro- 
\ided  at  each  corner  for  clanipin.g.  .•:■•'!  , 


.TKi    K)k    l.(  (  KXTK'K     Itl.AllES. 


The  clanfp  sIidwii  in  I  iu  _'  i-  n-ed  when  drilling  and  niillins; 
the  jaws  of  an  eccentric  bl.ide.  It  is  made  of  bb.-ck  liaxing  a  sb>t 
cut  in  ike  bottciiii  to  accomnioVlnte  one  siilc  of  the  eccentric  blade 


.  ^   :       'j       ^'9-    2 — Clamp    for    Eccentric    Blade.   '.'":. 

j.iw  and  is  clamiud  to  the  drill  or  milling  machine,  as  shi.nvn  in 
the  illustratii'U.  It  provides  a  rigid  chuck  and  lea\es  the  upper 
.•.iw    free  U.'  be  drilled  or  milled.  .       , 

.  .   •■  SI.i)TTlN(;   KCtENTkK"  ItL.XPES.  -.-- 


The  tool  shown  in  Figf.  3  is  u.-^ed  for  slotting  out  tlie  law- 


in 


iraitis    in    I'.erlin    neither    window    in    the    front    compartment    of      eccentric  blades.     It  is  made  to  the  sftecial   shape  idiown  in  the 
each  car  ma>    be  oiiened  without  inianiinoiis  consent.  .    illustration,  which  has  proved  luo-t  >ati-faOtory.     .\  I '  .s  in.  sipiare 
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',•■-{■■• 


bar  of  tool  steel  is  flattened  out  to  a  width  of  3  in.,  and  a  thick- 
ness of  1  in.  This  tool  is  held  in  a  tool  holder  2J4  in.  square 
by  two  ^  in.  cap  screws.    This  provides  a  rigid  tool,  with  which 


!<- 41 Ji  .•,:•-;■     ,:  -;. 

.;•       /— .'■,^.-     Fig.    3 — Tool  for  Slotting    Eccentric    Blades.    '    . 

an  eccentric  jaw  can  be  slotted  out  in  five  minutes.  The  cutting 
tool  is  ground  to  the  required  width  of  the  jaw  and  is  so  fin- 
ished that  both  sides  are  slotted  at  the  same  time. 


ENGINE  TRUCK  BOXES  WITH 

FACES 


CHILLED 


;        ■;'  VX-'"'  BY     B.     E.    GREENWOOD, 

General  Foreman,  Seaboard  Air  Line,  Portsmouth,  V«. 

An  engine  truck  box  which  when  delivered  from  the  foundry 
only  requires  the  drilling  of  oil  holes  and  of  cellar  bolt  holes  to 
be  ready  for  service,  has  been  in  use  on  the  Seaboard  Air  Line 
for  two  or  three  years  with  most  satisfactory  results.  This  box 
is  cast  with  chilled  surfaces  on  either  face  and  in  the  shoe  and 
wedge  channels.     The  chills  have  smooth  faces  and  the  surface 
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of  the  casting  at  these  points  is  all  that  can  be  desired.  The  il- 
lustration shows  the  form  and  the  location  of  the  chills  in  the 
flask.  A  brass  hub  liner  is  used  on  the  wheels  in  connection 
with  these  chilled  boxes. 


SHOP    ELECTRIFICATION 


George  W.  Cravens,  president  of  the  Cravens  Electric  Com- 
pany, Chicago,  read  a  paper  on  "The  Electrical  Equipment  of 
Railway  Shops,"  before  the  September  meeting  of  the  Western 
Railway  Club,  of  which  the  following  is  an  abstract: 

There  are  certain  general  laws  which  may  be  used  as  a 
guide  in  studying  conditions  and  will  help  in  formulating  the 
preliminary  layout  of  a  shop.  The  best  thing  to  do  is  to  make 
a  careful,  comprehensive  and  detailed  study  of  existing  shops, 
old  and  new,  especially  those  operating  under  conditions  sim- 
ilar to  the  assumed  conditions  of  the  new  one.  ,  ..... 

ELECTRICAL    EQUIPMENT. 

After  having  settled  all  of  the  preliminary  questions,  the 
next  thing  is  to  prepare  a  list  of  the  lights,  motors,  etc..  re- 
quired for  each  department.  The  tools  needed,  consideration 
of  group  or  individual  drive,  method  of  operation  and  control, 
kind  and  number  of  lights  in  shops  and  yards,  miscellaneous 
applications  of  power,  such  as  for  heating,  welding,  etc.,  all 
must  be  taken  into  account.  A  preliminary  power  diagram 
should  then  be  made  up. 

Having  determined  the  machine  tool  layout  and  other  factors 
eff^ecting  the  amount  and  distribution  of  power  the  next  thing 
to  do  is  to  make  a  complete  wiring  or  power  distribution 
diagram,  .^fter  the  general  wiring  diagram  is  finished  the  de- 
tails of  the  power  distribution  in  each  building  should  be  taken 
up  separately  and  worked  out  in  detail.         \-.  ^--  -i:  ■''■■:■  "-i^i'  'r:^: 

The  best  location  for  the  power  house  is  undoubtedly  as 
near  the  center  of  the  load  of  the  plant  as  possible.  This 
should  include  ultimate  load,  as  well  as  present  load,  in  so  far  as 
it  can  be  determined.  This  is  especially  true  of  direct  current 
plants  on  account  of  transmission  losses,  due  to  the  general  use 
of  lower  voltage  than  with  alternating  current.  If  the  power 
is  to  be  transmitted  for  any  great  distance  the  voltage  should 
be  as  high  as  possible  for  safety  in  a  shop. 

Direct-current  motors   are   usually   designed   for   use   on   con- 
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slant  potential  circuits,  three  kinds  being  available  for  driving 
machine  tools :  series-wound,  shunt-wound  and  compound- 
wound.  Each  of  these  has  its  field  of  usefulness,  as  well  as 
its  limitations.  They  are  also  made  for  use  on  the  multiple- 
voltage  system,  but  are  not  in  very  general  use  on  account  of 
the  comparatively  complicated  controllers  required.  It  is  also 
necessary  to  use  a  motor  large  enough  to  deliver  full  load  at 
tlie  lowest  voltage,  which  makes  this  system  expensive  to  install. 

Alternating  current  motors  are  also  usually  designed  for 
use  on  constant  voltage  systems  and  are  of  two  kinds,  syn- 
chronous and  asynchronous.  That  is,  they  are  designed  to  run 
at  a  fixed  speed  in  the  first  case  or  at  varying  speeds  in  the 
second  case,  the  latter  finding  the  widest  application  in  machine 
shops.  Motors  of  this  kind  may  be  obtained  for  operation  on 
single-phase,  two-phase  or  three-phase  circuits,  the  single- 
phase  and  three-phase  being  the  most  used.  For  variable  speed 
work  the  three-phase  motor  is  better,  the  asynchronous  or  in- 
duction motor  finding  the  widest  application. 

Reliable  data  as  to  the  power  required  to  drive  the  different 
classes  of  machines  is  very  hard  to  obtain  from  outside  your 
own  shop,  so  that  the  best  thing  to  do  is  to  get  a  large  motor 
and  attach  it  to  the  machine  in  question  and  test  it.  Some 
lime  ago  Prof.  Flather  conducted  a  series  of  tests  to  determine 
the  power  required  to  drive  machine  tools  when  cutting  various 
metals,  and  he  found  that  the  results  agreed  very  closely  with 
the  following  formula : 

.':■■ '  i-  o'-^-.^^:';  HP  =  !•  X  D  X  s  X  c.      r -'7' ■■''■■■■''''■■'::■  :'•:■'' 

Wherein —  i   -:.." --Iv.   .>.;■'•.•    "•      i 

!•■    =    feed    in    inches,  ..      .;/>.,(  ...■■'     ,■■•   •!       .'Vv-i  ■•.■.'     ■ 

1)   =:   ilf'plh    of    cut    in    inches,  ..'     .  .■ 

S  =  cutting  speed  in  inches  per  minute,  '..•■: 

C   ^   a   constant   v\ho-c   valvie   depemls   on  the   material   worked.  '     ' '  "' 

If  more   than  one  tool  is   cutting  at  one  time,  the  power  re- 
<iuircd   will   increase  in   proportion  to   the   number  working: 
The  values  of  C  are  as  follows: 

Cast    Iron    0.35  to  0.40     . ? 

Soft    Steel   and   Wroucht    Iron 0.4S  to  0.50  ■.:■:■  .. - 

Hard  and  Machinery  Steel 0.70  to  0.80  •■• 

Crucible    Steel    1.00  to  1.10 

Based    upon    the    weight    of    metal    removed    in    pounds    per 

minute,  the  above  formula  can  be  changed  to  the  following:    ;- 

HPrrFXDXSXWxK. 
Wherein    most    of   the    symbols    carry    the    same    meanings    as    before,    the 
others  being   W    =    weight   per   cubic   inch   of   the    metal    being   worked   on 
and  K   =    HP  coefficient   for  that  kind   of   metal,   as   given   below: 

Hard    Steel     2.65   h.  p. 

Soft    Steel    and    Wrought    Iron 2.40  h.  p.   :  •. 

Cast  Iron,  Hard 1.36  h.  p.  ..    '. 

Cast    Iron,    Soft 1.00  h.  p,     ;' :     I 

The  weights  of  the  various  metals  as  used  in  the  above  are 

as  follows,  in  pounds  per  cubic  inch : 

Steel   0.284  ;;■  ;■   ■■':. 

Wrought    Iron    0.278  .    .. 

Cast    Iron    0.258  - •  . ■^  :• 

It  will  be  noted  that  the  figures  given  as  the  values  for  the 
constant  K  equal  the  actual  horse  power  required  at  the  motor 
lor  each  pound  of  metal  removed  per  minute,  regardless  of  the 
rate  of  cutting.     ;  .  :i:'\';.v^: -:;    ■...  -;--.v' ■;.   ■::;.,l;-\7:.  ^^'^i^;-  -7  :':■•_:  v^ 

It  must  not  be  thought  that  the  cost  of  electric  power  for 
■perating  a  shop  will  be  the  equivalent  of  the  full  load  capac- 
ty  of  all  the  motors  installed,  for  that  is  not  the  case.  Figures 
lased  upon  the  records  of  nearly  200  shops  which  have  come 
o  my  attention  show  the  average  load  to  be  but  30  per  cent. 
li  the  rated  capacities  of  the  motors  installed. 

At  present  there  is  a  tendency  towards  increasing  the  num- 
ler  of  machine  tools  per  pit.  The  average  is  between  6  and  8 
>er  pit  with  many  shops  having  from  5  to  6,  but  the  tendency 
s  towards  from  8  to  10  per  pit  in  several  recent  shops.  As 
o  how  many  tools  of  each  kind  will  be  required  there  is  no 
xed  rule,  but  a  survey  of  the  field  shows  the  following  pro- 
ortions  in  existing  shops : 

Percentage  of  Tools  of   Each   Type   Pe«   Erecting    Pit. 

Turning    tools    50  per  cent. 

Cutting    tools     25   per  cent. 

Drilling    tools    .- 11  per  cent.   ..";.    .,.,. 

Grinding     tools      7  per  cent.     ■"'-■'• 

Miscellaneous ,....^...,     7  per  cent. 


A  short  time  ago  a  table  was  published  in  one  of  the  rail- 
way    papers   giving   the   number   of   machine   tools   total   and   of  '■'■ 
each  class  per  erecting  pit,  and  this  showed  the  average  to  be  .\ 
sUghtly  over  9  tools  per  pit.     The  table  is  as  follows: 

Machine   Tools   of    Each    Class   per   Pit. 

Lathes    3.925  ' . :    ■   :- 

Boring    Mills    g75  :f  ..  .., 

Planers     I.OO  '  .'■•   ''  ■_    ■ 

Shapers 5  "   ' '    ,  ; 

Slotters .'458  ' ' 

Millers      375  ■•;..••;, 

Drills     •. 1.083  ,          "■ 

Grinders     666  ' 

Miscellaneous     ••  •• . .      .708 

■'\-;-;.        Total .^-,.;.„;...  9.59        '^X';-. 

••-■''-':'.:■:  '■-;•■"■":  ■"'''■  '•■':'='  ■       LIGHTING.       ";  .'■■'■■  ■' '  ---'■■    ■-  -•■  v.;--"-.;; 

For  the  offices,  drafting  rooms  and  stations  the  indirect  sys-  V 
tem  of  lighting  is  coming  forward  rapidly  on  account  of  its  '/.'. 
efficiency  and  very  pleasing  appearance  as  well  as  its  freedom  - - 
from  glare.  Carbon  filament  lamps  stand  the  handling  as  drop  v 
and  portable  lights  better  than  the  Tungsten  filament,  although  ;•-' 
the  new  drawn  wire  type  is  much  more  rugged  than  those  first  . 
made.  Guards  should  be  placed  on  all  portables  to  protect 
them  and  to  reduce  the  danger  of  fire.  •;   ■    ;■■, 

For  large  areas,  such  as  locomotive  machine  shops,  foundriej  * 
and  yards,   the   flaming  arc   lamp   is   best   suited   because  of  its 
high    power    and    great    penetrative    ability.       Mercury    vapor  '- 
lamps    are   used   to    some   extent   in   medium    sized   shops   and  V. 
power  plants,  and  Tungsten  lamps  of  various  capacities,  singly   .r 
or    in    groups,    are    used    to  an   increasing  extent  in   machine  .:: 
shops,  mills,   power  plants  and  many  other  places  where  there  <  ■. 
is  no  smoke  to  penetrate.  -" 

The  best  system   of  illumination   for  large   shops   is   a  com-  ']:■ 
bination    of    flaming    arc    lamps    for    general    illumination    with   . 
Tungsten    clusters    for    group    lighting    and    incandescent    drop    , 
lights    for    machines.      Good    lighting   consists   in    throwing   the    v' 
light  on  the  work  and  not  in  the  eyes  of  the  worker. 


MISCELLANEOUS     SHOP    KINKS. 


■]'y:r'  ••■■7;  ■":  •  ■■;>■;:.;;;;  ;..       by  c.  c.  leech     ?  .i;^A.'-  ■?■  ..■.:5--':.--^ ;  \ 

.;>;.'.■;        CYLINDER  PACKING  RING  FACING  CHUCK.        C;  ;5.       •; 

The  chuck  shown  in  Fig.  1  is  used  for  facing  packing  rings  on 
a  lathe.  It  consists  of  a  mandrel  D  which  is  forced  into  a  cast 
iron  coupling  C.  A  face  plate  A  is  held  to  this  coupling  by  eight 
screws.  The  chuck  jaws  B  slide  in  T  slots  in  the  face  plate  and 
are  regulated  by  the  conical  bushing  E  which  slides  freely  on  the 
mandrel  and  is  held  in  position  by  the  nut  G.     The  ends  of  the. 


,■•--  i  -■■•'■  "-t 


/i^^ 


"  :  ;^'-^::  Fig.  1 — Chuck  for  Facing  Packing  Rings.      :\/;\V>.;'-^^ 

jaws  are  planed  to  accurately  fit  the  cone.  To  apply  the  packing 
ring  withdraw  the  cone,  slide  the  jaws  inward  and  place  the  pack- 
ing ring  on  the  proper  steps  on  the  jaws.  Then  force  the  cone 
in  against  the  ends  of  the  jaws,  causing  them  to  move  outward 
simultaneously  and  make  a  good  even  bearing  on  the  inside  of 
the  packing  ring.     The  mandrel  D  is  fitted  in  the  lathe  centers 
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and   is   driven   by   an   ordinary   dog.     This   arrangement   can   be 
used  in  any  lathe  large  enough  to  swing  it. 

i  •:;,'•?  V -■■■■■:- ;.\-iv:v.^,v.;   PIPE  R.\CK.    ■•'  •    •  ■  '■ 

The  pipe  rack  shown  in  Fig.  2  is  made  of  ^  in.  x  2  in.  iron 
liars  which  arc  tied  tofrcthcr  with  .>4  in.  iron  rods.  This  rack  is 
handy  for  odd  pieces  of  pipe,  in  that  it  has  a  floor  of  wood  and 


threaded  to  receive  the  brass  spanner  nuts  /■"  and  G.  The  nut 
6"  has  a  2-25/32  in.  hole  to  accommodate  the  brass  driving  nut  H, 
which  runs  freely  on  the  thread  on  the  left  hand  end  of  the  shaft 
C.  The  nut  /•  has  an  extension  4%  in.  long  x  2'/2  in.  in  diameter, 
as  shown.  It  also  has  an  inside  annular  groove  /  to  hold  the 
projections    K   of   tiie   brass    segments    L    which    surround    the 


-^-'Rod 


—     -?nboe^ 


-  '     ■•  Fig.  2 — Rack  for  Small   Pieces  of  Pipe 


the  ends  are  boxed  in  so  that  the  pipe  will  not  fall  out.  It  should 
be  located  near  tiie  pipe  machines  and  will  prove  convenient  for 
the  workmen.  '..      ;,■■■-'.      '■- .    ,  v    '■      .  '   -      .; 

-'>":;.■..'•.'>;:;;■';-,.;■         tool    for    repairing    fire    hose.  ,'     -  V  '-    ; 

The  (icvice  shown  in  Fig.  3  is  used  for  applying  brass  ferrules 
to  the  inside  of  the  ends  of  fire  hose  so  as  to  make  a  tight  joint 
with  the  coupling.  It  consists  of  a  steel  shaft  C,  which  extends 
through  a  steel  cylinder  D.  This  shaft  is  threaded  at  one  end  and 
is  shaped  as  shown.     Keyways  are  provided  at  E  in  the  portion 


Flfl.  4 — Tongs  for  Lifting   Driving   Boxes.     ;■■;;•-:;■.•.■:.,'"■:'; 

tapered  portion  of  the  shaft,  as  shown  in  the  general  arrange- 
ment. As  will  be  seen  from  the  detail  drawing  of  these  seg- 
ments, the  inside  surfaces  are  tapered  to  conform  to  the  taper  of 
the  steel  shaft.  They  are  held  in  place  about  the  shaft  by  rubber 
bands  located  in  the  grooves  M  and  A^  The  whole  arrangement 
is  held  by  a  clamp  P,  which  may  be  bolted  to  a  table  or  any  con- 
venient object.  This  clamp  rigidly  holds  the  steel  cylinder  D. 
Two  brass  bushings  R  and  .S"  are  used  on  the  barrel  of  the  nut  F, 


^ly si'. _^/iV/iY-//-^ -7$'- ^-/r->| 


. — _^. — 


-'^'--\. 
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Fig.  3 — Tool  for  Repairing  Fire  Hose. 


■..  i  .-'.    which   is   1^/i  in.  in  diameter.     These  keyways  keep  the  shaft  C 

.:'';.;.'  .'from  turning  and  slide  freely  on  keys  located  in  the  steel  cylinder 

i-T-   :  £>.     This  cylinder  is  }i  in.  thick  and  has  two  heads  1  in.  thick 

forced  in  at  either  end,  each  being  held  by  three  dowel  pins.     A 

1%  in.  hole  is  bored  in  the  right  hand  end  and  a  1  3/16  in.  hole 

...;!;■  i'    in  the  other  end.     The  keyways  are  dovetailed  in  the  heads  as 

VJj ',   t    shown  and  run  the  full  length  of  the  cylinder,  being  parallel  with 

•'V'tJ         the  center  line.    The  outside   of  the  cylinder  at  both   ends  is 


according  to  which  end  of  the  hose  is  to  be  repaired.  The  busl 
ings  are  first  placed  over  the  barrel  and  a  very  thin  annealc 
copper  ferrule  is  placed  in  the  hose.  It  is  then  put  on  over  tb 
shaft  with  the  ferrule  coming  directly  over  the  brass  segmen' 
and  fitting  against  the  bushing  R  or  S,  which  in  turn  fits  snug: 
against  the  head  of  the  nut  F.  This  ferrule  is  expanded  int  > 
the  hose  by  pulling  the  Steel  shaft  through  the  brass  segmer- 
by  the  nut  H  with  the  wrench  7".     This  operation  should  be  pc 
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formed  two  or  three  times,  each  time  sliglitly  turning  the  brass 
segments,   so   as   to   provide   a  smooth   interior   surface  on  the 
copper  ferrule.    ;,:,.■,..:;  :-,~v:;' j;-^-   ■      ;• -;     .>,.,'    .■■:,".;'.■•:-;■■■■■;    '.• 
-..■■•:■■  ..    ...•    ■    -     '.''-'^ '-■■'•'    DRIVING  BOX  TONGS.  '.;;    .•■.'■■'';^.  .v;^  •■;/■■;*;■;;' 

A  pair  of  tongs  used  for  lifting  driving  boxes  is  shown  in 
Fig.  4.  It  consists  of  two  arms  made  of  2^  in.  x  VS  in.  bar  iron 
bent  to  the  shape  shown  and  having  a  2  in.  bearing  piece  welded 
on  the  end  of  the  hook.  They  are  swung  on  a  ^  in.  rivet  and 
have  links  on  the  other  end  working  in  a  ring. 

TEMPORARY   TELEPHONE   POI.E   FOR   WRECKING   CREWS. 

An  important  addition  to  the  equipment  of  the  wrecking  train 
is  a  telephone  apparatus  which  can  be  put  in  service  anywhere 
along  the  line  and  allow  the  wrecking  crew  to  communicate  with 
the  despatcher's  office.     It  is  not  unusual  to  establish  communi- 


-ss >k— 


Each  pair  of  joints  tliat  fit  together  are  painted  the  same  color 
so  that  the  pt)le  may  be  quickly  put  together.  The  parts  are 
stored  in  a  s!>ecia]  box.  As  the  bamboo  is  hollow  a  wooden  plug 
several  inches  long  is  fitted  into  the  end  of  the  sections  so  as  to 
form  a  good  hold  for  the  Ijushing  wliich  is  fitted  on  over  the 
outside  of  the  pole  and  is  held  by  a  screw.  A  ^  in.  pin  is  placed 
on  the  inside  of  tiie  bushing  /  and  engages  with  the  slot  in  the 
end  of  bushing  //  as  the  joints  come  together.  When  the  bush- 
ing is  pushed  in  all  the  way,  it  is  given  a  little  turn  and  the  pin 
slides  into  the  rigiit  angle  part  of  the  slot.  At  the  same  time 
the  spring  pin  M  in  bushing  H  drops  into  the  hole  A'^  in  bushing  / 
locking  the  parts  together.  The  disjointing  is  accomplished  by 
pressing  down  on  the  spring  pin  and  turning  the  section  enough 
to  allow  the  pin  to  pass  out  of  the  slot. 

The  telephone  box  that  goes  with  tliis  outfit  is  shown  in  Fig.  6, 


Fig.  5 — Jointed  Telephone  Pole  for  Wrecking  Crews. 


cation  within  four  minutes  after  arrival  at  the  scene  of  the  wreck. 
The  pole  is  joined  together  by  the  simple  and  effective  method 
shown  in  Fig.  5.  On  the  upper  or  top  end  of  the  last  section  the 
two  wooden  sticks  A  and  B  are  fastened  by  means  of  the  wing 
nuts  C  to  a  block  that  is  securely  fastened  to  the  end  of  this  sec- 
tion. These  sticks  have  notches  at  their  upper  ends,  as  shown 
in   the  detail,  in  which  are   fastened  two  pieces  of  spring  steel 


It  is  made  of  wood  and  as  light  as  possible  so  that  it  may  be 
easily  carried.  Upon  arrival  at  the  wreck  a  man  drilled  in  the 
handling  of  the  apparatus  takes  the  pole  sections,  joints  them 
together,  and  going  to  the  nearest  telegraph  pole  reaches  up  and 
catches  the  telephone  wires  in  the  notched  sticks  at  the  end  of 
the  pole.  Meanwhile  another  man  has  hung  the  telephone  box 
at  a  convenient  height  on  the  telegraph  pole,   from  a  wire  nail 


Handle  gj(2  Leather 
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Fig.  6 — Portable  Telephone   Box  Used  with  Jointed  Telephone  Pole. 


D  and  E.  The  straight  spring  has  a  roughened  surface  so  as  to 
form  a  better  contact  with  the  telephone  wire.  The  brass  liner 
F  prevents  undue  wear  on  the  wood  as  the  pole  swings  on  the 
wire  after  being  hooked  on.  The  copper  wiring  of  the  sticks  is 
shown  also  in  the  details ;  from  the  brass  posts  G  the  two  wires 
run  down  along  the  pole  to  the  telephone  box.      ^:  .  ,'"»•• 

The  sections  of  the  pole  are  joined  by  brass  bushings  of  tubing 
fastened   securely  to  the   ends  as  shown   in  Fig.   5,  H  and  /. 


driven  into  it ;  the  telephone  wires  are  then  connected  at  posts 
on  top  of  the  box  and  communication  is  established.  This  same 
outfit,  but  with  a  much  smaller  telephone  box,  is  used  by  track 
supervisors  to  good  advantage  when  the  trackmen  are  at  work 
at  a  part  of  the  road  remote  from  a  station. 


Pullman    Cars. — The    Pullman    Company,    according    to    its 
recent  annual  report,  owns  and  controls  6,229  cars. 


■  v?..  •,'.:, 
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FLOOR    TYPE    BORING    MACHINE 


■"i.:. 


•'i- 
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On  page  376  of  the  July  issue  of  this  journal  there  appeared 
an  illustrated  description  of  a  new  horizontal  boring  machine 
designed  by  the  Rochester  Boring  Machine  Company,  Roches- 
ter, N.  Y.  This  machine  is  an  excellent  example  of  the  latest 
development  of  this  type  of  machine  tool  which  has  shown 
probably  greater  improvement  in  the  last  few  years  than  any 
other  tool  for  general  use.  The  machine  illustrated  was  of  the 
table  type  and  incorporated  many  new  and  novel  features.  The 
control  was  practically  all  centralized  at  the  saddle  and  the 
automatic  safety  arrangements  to  prevent  damage  to  the 
mechanism  were  most  complete.      ':'■'■■'       ; v^-     ;:'  -    '.>,•'":• 

Practically  the  same  machine  is  now  being  built  in  the  floor 
type,  as  is  shown  in  the  accompanying   illustration.     It  is  suit- 


Rochester    Floor    Type    Horizontal    Boring,    Drilling    and 
Milling    Machine. 

able  for  boring,  drilling,  horizontal  or  vertical  milling,  t.-.pping. 
splining,  oil  grooving  or  rotary  planing,  and  is  provided  with 
power  speed,  feed  and  traverse  in  every  direction,  all  of  which 
are  reversible.  Xo  two  feeds  or  speeds  can  l>c  engaged  at  the 
same  time,  nor  can  the  power  rapid  traverse  in  different  direc- 
tions be  thrown  in  until  the  feeds  are  disengaged.  Xo  two 
traverses  can  be  engaged  at  the  same  time  and  limit  stops  are 
provided  for  every  traverse  in  both  directions.    • 

This  machine  has  the  same  type  of  concentric  screw  feed  that 
is  used  on  the  table  type.  This  was  illustrated  by  sectional 
views  and  was  fully  described  on  page .377  of  the  July  issue.  It 
employs  a  long  bronze  nut  engaging  a  square  screw  thread  on 
the  spindle.  The  nut  comes  in  contact  with  the  side  of  the 
thread  only  and  the  end  thrust  in  either  direction  is  taken  on 
ball  bearings  of  large  diameter.  In  this  way  a  very  long  bearing 
is  obtained  and  the  wear  is  greatly  reduced.  The  nut  rotates 
at  the  same  speed  as  the  spindle  when  the  feed  is  disengaged, 
but  runs  faster  or  slower  than  the  spindle  at  a  rate  depending 
on  the  amount  of  feed  desired  when  the  gears  are  engaged. 
When  the  machine  is  used  for  milling  the  end  thrust  is  taken 
on  the  saddle  direct  by  a  separate  bronze  thrust  bearing. 

In  the  floor  type  machine  the  column  is  of  very  heavy  con- 
struction with  a  long,  wide  base.  It  is  side  braced  and  de- 
signed to  give  the  maximum  rigidity  in  every  direction.  It  is 
adjustable  along  the  bed  by  hand  or  power,  and  reversible 
power  feeds  are  provided  for  milling.  Power  rapid  traverse 
brings  it  quickly  to  any  desired  position.    The  saddle  is  counter- 


weighted  and  in  addition  to  having  the  various  levers  for  con- 
trolling the  feeds,  speeds  and  traverses,  it  carries  the  lever  for 
starting,  stopping  and  reversing  the  machine  which  is  performed 
without  stopping  the  main  driving  shaft. 

When  electric  driven,  the  motor  is  mounted  on  top  of  the 
column  as  is  shown  in  the  illustration.  This  arrangement 
eliminates  many  gears  and  shafts,  and  gives  a  high  efliciency 
of  transmission,  permitting  the  use  of  smaller  motors.  When 
belt  driven  the  pulley  is  at  the  rear  of  the  bed  and  drives  the 
vertical  shaft  through  beveled  gears. 

Friction  clutches  are  used  on  the  vertical  high  speed  shaft 
and  also  for  engaging  power  feeds,  thus  providing  yielding 
points  which  prevent  damage  to  the  mechanism.  All  gears  and 
moving  parts  are  enclosed  and  fully  protected.  A  seif-oiling 
system  supplies  lubrication  for  the  driving  and  feeding 
mechanism.  ■    -.'  <.'v-,.'v    ..-•-''';:'■■ '••;.-":^  •    :'^'' 


GRAPHITE    LUBRICATOR 


Graphite  in  either  stick,  powdered  or  flake  form,  depending 
on  the  character  of  the  surface  to  be  lubricated,  has  been  suc- 
cessful as  a  lubricant  for  bearings  and  in  some  cases  for  cyhn- 
ders  exposed  to  a  high  temperature.  Difficulty  has  been  en- 
countered when  material  of  sufficient  purity  was  not  employed. 


■;,     ■>_•..■_,■..•■■       '''■  ■'■'■':-^[\-  Steam  Chetl  •■:■_'    '•■.;;<■ 

i"   ->■■'    ■,;.•  -    '■-■•--      National   Graphite   Lubricator.         ....•'     .■"■•:"'' 

and   also,   when    fed   automatically,   in   keeping   the   supply   con- 
tinuous. 

A  lubricator  for  supplying  graphite  to  locomotive  cylinders 
and  valves  where  it  is  to  be  used  in  connection  with  oil,  is  shown 
in  the  accompanying  illustration.  This  device  uses  graphite  in 
stick  form,  and  is  applied  in  a  vertical  position  on  the  top  of 
the  steam  chest,  the  graphite  being  discharged  by  gravity  to  the 
live  steam  chamber.     The  stick  of  graphite  is  held  on  top  of  a 
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toothed  abrasive  wheel  by  means  of  a  spiral  spring.  This 
abrasive  wheel  is  rotated  through  the  medium  of  a  connection 
to  the  valve  stem  or  a  similar  moving  part  of  the  locomotive. 
The  finely  divided  graphite  is  discharged  to  an  opening  just 
below  the  abrasive  wheel  and  from  here  goes  to  the  steam  pas- 
sage. A  connection  is  arranged  for  the  oil  pipe  from  the  cab 
just  above  the  attachment  to  the  steam  chest  so  that  the  graphite 
powder  mixes  with  the  oil  stream  on  its  way  to  the  valve 
chamber. 

This  lubricator  is  being  tried  experimentally  on  the  Delaware 
&  Lackawanna,  and  is  reported  to  be  entirely  satisfactory  on 
superheater  locomotives.  One  stick  of  graphite,  which  is  sup- 
plied in  pieces  one  inch  in  diameter  by  one  inch  in  length,  will 
furnish  lubrication,  with  the  addition  of  a  small  quantity  of 
oil  from  the  hydrostatic  lubricator  in  the  cab,  for  a  service  of 
from  75  to  150  miles.  This  lubricator  is  furnished  by  the  Na- 
tional Graphite  Lubricator  Company,  Scranton,  Pa.    :.;'•■:'.;  ;•":., 


WILTBONGO,  W,  WATER  GAGE 


HIGH    SPEED    HACK    SAW 


A  power  hack  saw  in  which  the  length  of  the  stroke  is  auto- 
matically regulated  by  the  size  of  the  stock  in  the  vise  is  shown 
in  the  accompanying  illustration.  This  machine  is  manufactured 
by  E.  C.  Atkins  &  Co.,  Indianapolis,  Ind.,  and  it  is  stated 
that  the  gain  due  to  the  full  stroke  of  the  blade,  automatically 
obtained,  varies  from  25  to  100  per  cent,  in  time,  and  also  re- 
sults in  a  considerable  saving  in  the  number  of  blades  used,  as 
the  wear  on  them  is  distributed  over  a  greater  area.  The  ma- 
chine  is   arranged   for   slightly   lifting   the   blade   on   the   return 


A    High    Speed    Power    Hack    Saw. 

stroke,  the  device  for  this  purpose  consisting  of  a  friction  grip 
working  on  a  heavy  upright  bar  adjusted  by  a  counterbalance 
weight.  -I  ;••:-■-:'•":■  :'v*.- 1  i..  vX:-;W>  .;■•  ■•:.  '•'.',■  vT-'  '.-'.  -•■■•■■■.^■^' .;-<.;■'-;■:•'•' -.■ 
The  details  of  the  construction  of  the  machine  which  is  shown 
driven  by  a  Crocker-Wheeler  J4  h.  p.  direct  current  motor  will 
be  evident  from  the  illustration.  A  complete  lubricating  system 
is  provided.  A  swivel  vise  can  be  applied,  if  desired,  permitting 
the  cut  to  be  made  at  any  angle  up  to  45  degrees.  An  automatic 
stop  is  provided  for  stopping  the  cut  at  any  desired  depth.  A 
controller  attached  to  the  motor  bracket  enables  any  speed  being 
obtained  from  50  to  100  strokes  per  minute.    --;;-;"■>.■•;. 


Klinger  type  water  gages  have  advantages,  especially  in  con- 
nection with  safety,  which  are  causing  them  to  be  applied  to 
locomotives  in  large  numbers.  It  has  been  found,  however, 
that  the  cost  of  maintenance  of  this  type  of  water  glass  has 
been  comparatively  large,  and,  while  it  is  not  of  sufficient 
importance  to  threaten  their  removal,  it  amounts  to  enough 
to  make  a  study  of  methods  of  reducing  it  worth  while.  The 
Jerguson  Manufacturing  Company,  10  Post  Office  Square, 
Bf)ston.  Mass.,  has  manufactured  gages  of  this  type  from 
their   introduction   and   has   recently   perfected   a    form   of   con- 


-:y;^,.'.  WJItbonco,   W,    Klinger  Type  Water  Gage. 

stmcti(  n  which,  it  is  I)clieved,  overcomes  many  of  the  weak 
features  of  previous  arrangements  and  will  greatly  reduce  the 
maintenance  cost.  This  gage  is  designated  as  style  W,  and 
consists  of  a  brass  body  and  a  separate  brass  back  piece,  the 
latter  including  the  steam  and  water  cavity.  The  Klinger 
glass  is  held  between  these  two  parts,  which  are  properly 
shaped  to  receive  it  and  is  gripped  by  means  of  pressure  ob- 
tained by  four  set  screws  (five  in  the  larger  sizes),  equally 
spaced  on  the  back  of  the  body.  The  general  form  and  arrange- 
ment of  this  construction  is  clearly  shown  in  the  illustrations. 

The  chief  source  of  expense  on  gages  of  this  type  has  been 
the  renewal  of  glasses,  compelled  either  by  leakage  or  break- 
age due  to  an  uneven  clamping  action,  and  it  is  these  two 
faults  that  the  new  design  aims  to  overcome.  It  will  be  seen 
that  three  gaskets  have  been  introduced  between  the  steam 
space  and  the  face  of  the  glass.  These  are  so  arranged  that 
it  is  necessary  for  the  steam  to  work  by  each  of  them  suc- 
cessively before  a   leak  can   develop.     The  two  gaskets   <jn  the 


648 


AMF.KICAX     EXGIXEER. 


\'oL.  S6.  Xo.  12. 


FLOOR    TVPI-:     BORING    MACHINF 


On  iiaiii-  3/0  of  the  July  issiu'  <■!'  tliis  jiuinial  iluro  .-ipiaaicd 
an  illustrated  (lescriptinn  nf  a  new  liMrizontal  h.irinyf  ti:acln'ne 
(le>i.i:no<l  ]<\  the  i\i>ehester  {'..iriiTii  Maeliine  ('iMn|iany.  Knelie.'- 
tcr.  X.  \".  '{"his  maeliine  i-  an  exeilKnt  e\ain|ple  "i  the  latest 
<le\elM|iinenl  "f  ihis  type  "t  niaehine  ti".l  whieh  has  shown 
pr«ihai>ly  ynater  inijirox  etntnt  in  tlu-  la,-t  few  yrars  than  any 
other  tod  fi.r  ueiieral  use.  Tiu'  ntaehine  illnstrateil  was  of  the 
tahle  tyfie  and  incorporated  many  nt w  and  noxnl  fratin-es.  Tlie 
Control  was  jiraetically  all  oeinralized  at  the  saddle  and  the 
automatic  >.afety  arranyetnent>  to  i>re\ent  ilainai;e  to  the 
meehaniMu    wire   most   complete. 

I'rai-tieally  the  >ame  maehini-  i^  now  lieinu  huilt  in  the  floor 
tyi>c.  as  is  shown   iti   the   aeeompan>  in;-;    ilhi>tration,      Ii    i>   >uii- 


Rochester    Floor    Type     Horizontal     Boring.     Drlii'ng    .intl 
Willing    Machine. 

ahU-  for,  horin-^.  ilrilhnv:,  ]ioii/,.ntal  or  \ifiieal  niiliiny.  t.  ppin^. 
jplinin;.;.  oil  ^to..\in^  or  rolafv  planiiiu:.  and  i^  |>r'i\id.d  with 
jioUA-r  spc'ed,  fee>l  ami  tra\ir-t.'  in  eu  i\  "iirteiiou.  all  -i  whieh 
ail-  r»\»r~iMc,  .\<-r  tw"  iVed>  or  -pied-  van  ht  i  tiv.iui  d  .'it  ilu' 
same  lime,  nor  can  tlie  |"iwir  rapid  tra\irse  in  diiVirnii  .lirec- 
lion-  he  thrown  in  iintil  the  fei'ds  are  iH-enuaced.  ^o  iw.. 
tra\vr>e-<  can  he  eii-javryj  al  tlk'  -aiiu  litne  ami  limii  -i  p-  ari' 
jir-'vided'  l\'r  e\eiy    tr,'t\er-v  ill  h'  th  dirieliou-. 

TFii^  liiaehitie  Ita-  the  same  t\[ii-  of •i-ojrcnitric  seriw  fii.l  that 
i--  nsi  d  oi.)  the  lahle.  ,.t\iie.  'I'his  wa-  illu-irated  \<\  -(.eii..nal 
views  and  was  fully  dt:.*>erilied  on  pa;^r  377  of  tli,  July  i--u<  !t 
empiovs  a  loll'-:  hr^'n/e  imt  etluaiiiii'-:  a  -<i;i.iri  -.  la  w  ilnad  •  i 
the  spimllo.  The  nut  eoine>  in  cont.ici  with  ilu-  -iilc  "f  the 
thread  i.nK  an«l  tlu  end  thru-t  in  tiiher  direeti.-n  i->  takni  on 
ball  hcarini.;'^  "f  larue  diannter.  In  thi-  w:iy  a  \tr\  Ion-  hearing 
is  ohtainetl  and  the  wear  is  ;..;reaily  reduced.  ilu-  nut  r^.tati- 
at  the  i-ame  speeil  as  the  -piniHe  wiii-n  tlu-  it  id  i-  i!i  .iii^ai:ed. 
Intt  run-  faster  or  sh-wir  than  tie  -jiiiKlle  at  a  rate  depiudinu 
on  the  amount  of  ivtA  desired  wlnii  tlu-  liears  are  inuaunj. 
\\lien  tlu-  machiiu-  i-  u^vA  f'  r  niilliiiL;  the  end  thru-t  i-  t.ikiTi 
on   the   s:i<ldle   <lirect   hy   a   •separate   hroU/e    thrust    hiarinu. 

In  the  tlo. ir  typi'  machini'  the  column  i>  of  very  hea.y  con- 
struction with  a  loll!.;,  wi.ir  hasi-.  It  i-  -ide  1. raced  and  di- 
sii-ned  to  yive  the  ma.ximuin  ri'-iidity  in  im  ry  directi.ui  It  is 
adjustahle  alouv;  the  hed  hy  hand  -r  po\\,r.  and  riAirsihle 
power  fee<ls  are  pr.  .\ide<l  for  milliim.  I',  .wir  rapid  traverse 
hrings  it  quickly  to  any  desired  )...>ition.     The  -addle  is  cnnter- 


w lighted  and  in  addition  to  having  the  various  levers  for  con- 
iroHint;  the  feeds,  speeds  and  traverses,  it  carries  the  lever  tor 
.-tartinu.  slopping  and  rcversinc  the  machine  which  is  iicrforme.l 
without   stoppin.i;   the  main   driving   -haft. 

When  ilectric  drixeii.  the  nii'tor  i-  mounted  on  to|)  of  the 
cohimn  as  is  shown  in  the  ilhi-trati"n.  This  arranuetiu  r.t 
eliminates  many  years  ami  shafts,  and  L;i\es  a  high  efVicieiicy 
of  transmis-io.n.  pirmitting  the  use  "f  >:naller  motors.  When 
hrll  driven  the  [lulley  i-  at  the  rear  >•{  the  hed  and  drive-  the 
\eriical  shaft   through  heveled  gears. 

I'riction  clutches  arc  usc<l  on  tiie  vertical  high  speed  -haft 
and  also  for  engaging  power  feeds,  tint-  providing  yielding 
points  wliich  prevent  damage  to  the  mechanism.  All  gears  and 
moving  parts  are  enclosed  and  fully  protected.  A  seif-oiling 
-v-tiin  -upplies  luhrication  for  the  driving  and  feeding 
mech.ani-m.  •     •  •  • 

GRAIMIITH    LUBRICATOR 

(iraphite  in  either  stick,  powdered  "r  llake  form,  depending 
on  the  character  of  the  surface  to  ht-  luhricated.  has  been  suc- 
ct-sful  as  a  lubricant  tor  bearings  an<l  in  some  cases  for  cylin- 
dir-  ixp. ■-ed  to  a  hit:h  tem]>erature.  hitViculty  has  been  en- 
couniirtd   when  m.ateri.al  of  suHicient   purity   w;is  not  employed. 


Slfam  Cheat  .    .  . ' 

NcTtional    G'-nphite    Lubric.itor.  '.. 

and    al-o.    wluii    \ci\    automatically,    in    keeping    the    supply    con- 
tinui  'US. 

.\  luliricitor  fi>r  supplying  grajdiite  to  locomotive  cylinders 
and  valves  where  it  is  to  he  used  in  connection  with  oil.  is  shown 
in  the  accompanying  illustration.  This  device  uses  graidiite  in 
stick  form,  and  is  applied  in  ;i  vertical  position  on  the  top  of 
the  steam  chest,  the  graphite  being  discharged  by  gravity  to  the 
live  ste.im  chamber.     The  stick  of  graphite  is  held  on  top  of  a 
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tDOthtvt  nbrasiVc  wlicil  liy  iih;iiis  "f  a  spiral  sprint;.  This 
abrasive  wlucl  is  r<itatv<l  tlirnn-^li  tlir  iiu'iiiuiii  c^f  a  n innfction 
ti'  till'  \;il\i'  sum  iir  a  similar  mux  int.'  ]>ari  i<\  tin-  1' •c 'Ui'itix  f. 
I  III'  liiuly  <li\i<i(.<l  uraphiti-  is  (lisi"Iiari;t<t  to  an  upcniii;-;  jnsl 
hilciw  tin-  al>rasi\e  wlu-*.!  and  I'rnni  lure  -^dt'S  \n  tin.-  sttatn  pa--- 
»a'.4<.'.  A  ri  innirtii  Ml  i>  arran.m-d  i<>y  tlu'  nil  pipe  ivu]  tlu-  cali 
jus!  al"i\i-  till'  attaclimvut  t^  tin.-  >trani  c!u>t  ><>  tliat  llic  .t;ra])liit<' 
]iii\\(Ut  niixis  with  tlu'  nil  ^trtani  nil  its  \va\-  in  tlu-  \:il\f 
chamhcr. 

'riii<  liiliriialnr  is  lnin'.4  triid  txinTitmntally  nn  tin-  ])tlauar<.- 
\  l.ackawaiiiia.  and  is  ri'imrird  to  he  iiilinU-  satisfactnry  nn 
siiprrlKaliT  Incnnintiv  t.-^.  ( )ni'  >tiok  <<{  yraphitr.  which  is  .-uii- 
])lird  in  jiirois  niic  inch  in  dianKlir  I)\  niu.'  inch  in  k-nuth,  will 
furnish  luhricalinn.  with  tlic  additinii  nf  a  sui.all  quanlily  nf 
nil  I'mni  the  hydrnsiatic  lulnicatnr  in  the  cah.  fnr  a  service  nf 
frnni  75  tn  150  miles.  'I'his  lul)ricatnr  is  furnishe<l  liy  the  Xa- 
tinn.il   ( ir.'ipliite   l.uhricalni-  (nmpanx.  Scrantnn.   Pa.    '  ':  x  ■ 

HIGH     SPFFI)     HACK     SAW 

A  jinuer  hack  >a\\  in  which  the  Uii'-ilh  nf  the  >trnke  i-  aum- 
maticallx  reuulaled  li\'  the  si/e  ni  the  stnck  in  iIk'  \ise  i>>hn\\ir 
in  the  accniniiauyin'..:  i!lu>lraiinn.  rhi>  machine  is  m.inuf.utur-.d 
hy  J-"..  ('.  Atkiii-.  i\.  t  n..  Inilianapnlis.  Ind..  au<l  it  i>  stated 
that  the  ,uain  <hie  tn  the  full  ^trnke  nf  the  Made,  autninatically 
ohtained.  xarit-^  frnin  25  in  KHI  per  cent,  in  lime,  ami  ;.lsn  re- 
^ult^  in  .1  cnn>ideraliK'  >a\  ini;  in  tlu-  nnmlier  i'\  hiailes  iisi<l.  as 
tile  wear  nn  theui  i-  di-trihuieil  n\er  a  -^riater  area.  The  m;i- 
chiiK'    i>    airanL;ed    fnr    -liyhtK'    liflinu    the    lil.idi'    nu    tlk-    reliirn 


A    High    Speed    Power    Hack    Saw. 

>~tr<  ke.  the  dexice  f^ir  llii>  jinrpiiM-  cnnsistini:  "i  a  friviinii  i^riii 
unrkiuii  nn  a  hea\>  upriiiht  har  adjusted  h\  a  c  itinteriiahuice 
weiiilit.  ■.      ,-,^:- -'■■::/'„■./  ;,  "■,■.:        >,.  ''-'■:■',:-■'■■'" 

Tile  (k'tails  nf  the  cniistnictinn  ..f  the  machine  which  is  shnwn 
driven  h\  a  I 'mcker-W  lieiler  '  _•  h.  p.  direct  current  nmtnr  will 
he  evident  fmin  the  ilhi>tratinii.  A  cnmjdete  luhricatmt;  system 
is  pmxided.  A  swixil  vise  can  lie  ai)])lied.  if  desind.  ]>erniittini; 
the  cut  tn  hi'  made  at  anv  ani^le  rp  tn  45  (k-;4rie-.  An  aulnniatic 
stnp  is  prnvided  fnr  stn]i]iiiii;  tlie  ctit  at  any  de>iri<l  depth.  .\ 
cniitrnller  attaciied  tn  tie  nint.ir  hracket  eiiahU  s  any  speed  heini; 
nhta.ined   fmm  ,^()  tn  1(X)  stmkes  per  minute.  .      ,, 


WII/IHONCO,   W,    WAIKK  (SAGH  ^ 

l\liii;.^er  Ivjie  wat(.r  i^ai^es  h.ivv  a<lvant.'i;;t"S,  cs^itenally  in  c<»n^ 
nectinn  with  sal'ctv.  wJiich  are  causing;  them  to  he  ;i]t]»lk'd  to 
incniimtives  in  lart;e  mrmhers.  It  ha>  hecn  iVnind.  Ji'rvvevcr, 
that  tlie  O'St  nf  niainteuaTice  nf  tliis  tv]»c  of  water  liliiss  has 
heen  cntniiarath el\'  lart-c.  and.  while  it  is  nnt  nf  sitttident 
in'jinrtance  («.>  threaten,  tiuir  r^nmvai.  it  aninunt--  in'  eiinuy;!! 
tn  make  a  sti«!y  nf  niethnds  nf  reclucin;^  it  vvnrthvvhile.  The 
jeriTUSnu  .Xrafiufacturinu  t'nmiianv,  10  I'nst  ,<^)r(ici- .  .'^<|"'*''e. 
ni'stnu.  Mass..  has  manufactured  u:ayes  nf  this  type  ft"<»ni 
their    iii^rndnciinti    titu]    has    rc.-euil>    perfvctvd    a    fnrni -^if   i-ort- 


Wtltbonco,    W.  Klinger  Type  V/Vater  Gage. 

stiTctivT"  v:;-.i^'v;  ^ii  i^.-  Kelieved.  ..verc  i  eV  many  nf  the  ,v\feak 
leafures  nf  jirc vi<His-,  aFraiiii*-';  n;:-  an.l  will  vireritiv  rvduce  ihe 
iliaiiiteuance  tStr«i:  'riii>  >;av;e  i>  dv>imiaiod  a-  >tvle  \V.  and 
consisis  of  a  hrass  lindv  ah<l  ^i  -^cjiarate  hp;iss  hack  piecv.  tlit; 
latter  incUiilin;-;  the  steaiH  and  water  chvitv.  The  Klinger 
.tilass,  is  lieRr  lietwcen  thv.se  two  parts,  wliji-h  ure  properly 
slrajK-d  to  rtVeive  it  .an<!  is  iirippevl  l.v  means  of  prvstitire  ob- 
tained hy  four  >et  >crews  (  live  in  the  larv;er  sizes  (.eq'uaily 
spaced  I  in  tlie  hack  yif  the  hoilv;  'Ihe  sienera!  form  and  urraniie- 
nient<)f  this  tv>»i.slnK-ti0li:i:i  clearly  sh,,wn  in  tlie  ilhistrvtliotis. 

The  chief  snurce  of  cxpetise  on  k^'!^"^'^  of  this  type  has  been 
the  renewal  of  glasses.  coiu]ielled  either  by  leakag;*.^  or  break- 
age due  to  an  uneven  clamping  action,  and  it  is  tIk^sc  two 
faults  that  the  new  <lesign  aims  {''  n\  ercnnu-.  It  will  he  Seen 
that  three  gaskets  have  been  intPxluced  between  the  steam 
space  and  the  face  <">f  the  glass.  Tluse  are  sn  arrange<l  that 
it  is  necessary  fnr  the  steam  tn  wnrk  by  each  oi  them  suc- 
cessively   bifnre    a    leak    can    develnji        The   tvvn    gaskets    .u    the 
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V;  front  and  back  of  the  glass  are  of  fibre,  1-32  in.  thick,  and  the 

.•      construction  allows  a  liberal  width  of  seat  on  tlie  metal.     The 

'  -.  third  gasket  is  between  a  lip  on  the  back  piece  and  the  main 

■-;.   body,  and  comes  at  the  side  of  the  glass  about  one-quarter  of 

,;    the  distance  from  the  back.     This  is  a  1-16  in.  gasket  of  elastic 

^ "    material   and   formed   so   as   to   seat   against   tiie   glass,   as   well 

■  ,'   as  lictween  the  lip  on  the  back  piece  and  the  body.     Its  shape 

y  -.:  is  clearly  shown  in  one  of  the  illustrations.     The  introduction 

of  this  gasket  is  one  of  the  principal   features  of  advantage  of 

_;.    this  new  design.     Its  elasticity  is  sucli  as  to  permit  any  uncven- 

/'■    ness  in  the  thickness  of  the  glass  to  be  compensated  and  give 

an  equal  pressure  on  the  fibre  gaskets  at  the  top  and  the  bot- 

':    toni   throughout   the   full   length,   while,   at   tlie   same   time,   the 

"v.  elastic  gasket  will  also  l)e  steam  tight.     The   form  of  the  back 

,'  .;    piece  is  one  which  gives  great  rigidity,  and  since  it  is  held  in 

;      place   by   four   set   screws,  there   is   little   probability   of   an   un- 

...     equal   pressure   being   exerted   at   any   point   which   will   tend  to 

put  too  great  a  strain  on  tlie  glass. 

.    •        Another    feature    that    lias    received    close    attention    in    this 

'■■    design   is  weight.     A    No.   4   si/e  weighs  about  5  lbs.,  which  is 

from  2J/  to  4  lbs.  less  tlian  previous  designs  of  the  .same  si;^e. 

'  ;'    This    feature    is    of    considerable    importance,    especially    where 

•;•.    the   gage   is   used   to   replace   the   ordinary   water  glass   without 

■,   renewing  the   fittings.     In   other   particulars   the   new   design   is 

<    the    same    as    previous    Klingcr    type    gages,    in    that    the    water 

.    shows  black  and   steam   white   and  that  the  connections  are  of 

the   proper   size   and    form   to   permit   it   to   be  applied   in   place 

of  the  ordinary  round  glass  without  any  changes  in  the  fittings 
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COMBINATION    SAW    AND 

■■y  ;.-;.:-:-  .:>v;;':-.'::-- PLANER 


ROTARY 


Among  the  improvements  made  on  the  QMS  saw  and  rotary 
planer  are  the  belt-motor  drive  and  improvements  in  the  arbor 
bearings.  The  belt  drive  replaces  a  direct  gear  and  pinion  drive 
and  gives  a  factor  of  safety  if  the  saw  should  become  sluck  in 
the  work.  The  arbor  bearing  is  made  in  two  sections  s.o  that 
any  wear  may  be  automatically  taken  up  by  tightening  the  sleeve 
surrounding  the  bushing.  This  machine  is  iiiounted  on  a  cir- 
cular base    (not   shown   in   the  illustration")    which   revolves  on 


Combination    Metal   Saw  and    Rotary   Planer. 

roller  bearings,  and  in  this  way  allows  the  cutLing  of  long  pieces 
of  material  from  any  angle.  The  milling  head  is  removed  by 
loosening  a  few  bolts  and  removing  tiie  split  bearing.  Both  the 
milling  head  and  saw  blade  have  separate  arbors,  so  that  a 
change  may  be  quickly  made.  The  table  has  lateral  adjustment, 
and  when  the  milling  head  is  not  in  use  it  is  moved  down  so 
that  the  V-block  which  is  a  part  of  the  table  may  be  used  for 
holding  the  work  while  it  is  being  sawed,  the  clamps  sliding  in 


the   T-slots    of   the   bed.     The   motor   is   placed   on    adjustable 
slides  to  allow  the  tightening  of  the  belt  at  all  times. 

The  feed  is  of  the  adjustable  variable  friction  type  and  can  be 
changed  from  J4  '"•  to  1  in.  per  minute.  Both  the  milling  cutter 
and  the  saw  are  driven  by  a  sprocket  wheel  which  has  a  forward 
adjustment  to  allow  for  5  in.  wear  on  the  diameter  of  the  saw 
blade.  This  sprocket  drives  a  large  gear  on  the  periphery  of 
the  milling  cutter  and  operates  on  the  back  of  the  teeth  of  the 
saw.  The  adjustable  friction  feed  may  be  changed  when  the 
machine  is  in  operation.  The  motion  is  transmitted  to  the  feed 
screw  through  a  clutch  which  may  be  disengaged,  permitting 
adjustment  of  the  carriage  by  hand.  The  machine  is  ])rovide(l 
with  an  adjustable  stop  for  the  travel  of  the  carriage.  The 
\'ulcan  Engineering  Sales  Company,  Chicago,  are  distributing 
agents  for  the  QMS  pro<lu<1s. 


RAILWAY     BRACKET    FAN 


A  new  bracket  fan  for  railway  car  service  has  been  designed 
by  the  General  Electric  company.  The  unique  feature  of  the  fan 
is  a  detachable  baseplate,  which  allows  it  to  be  removed  from 
the  car  interior  at  the  approach  of  the  winter  season  without 
removing  any  screws  or  marring  the  car  finish.  The  plate  re- 
mains  permanently   attached   to   the   car,   and   when   the   fan   is 


Bracket  Fan  Used  In   Illinois  Central  Parlor  Car. 

"■.''•^•"    :  i.'.'..  ■■  .-.    *  ■•  -        '■ '  *•  y 
taken  down  a  neat  cover  finished  in  harmony  with  the  car  fit- 
tings is  applied  over  the  plate. 

Either  tlie  fan  motor  base  or  the  cover  is  readily  mounted 
on  the  baseplate,  without  the  use  of  tools  of  any  description. 
Attaching  these  fixtures  is  accomphshed  by  simply  hooking  the 
pins,  with  which  the  motor  base  and  cover  are  provided,  over 
the  large  screws  on  the  baseplate.  Spring  contacts  are  provided 
on  the  face  of  the  baseplate,  which  make  contact  with  plates  on 
the  motor  base,  so  that  the  fans  are  mounted  and  taken  down 
without  disturbing  any  wiring  connections.  The  fan  is  arranged 
for  both  horizontal  and  vertical  adjustment,  and  will  remain  in 
any  position  desired. 

The  motor  is  totally  enclosed  and  dust  proof.  Standard  fans 
are   provided   with   single   voltage,   constant    speed   motors;    but 
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motors  wound  for  combination  thirty  and  sixty  volts  can  be 
furnished  if  desired.  This  is  accompHshcd  by  opening  and  clos- 
ing a  single  contact,  which  not  only  changes  the  motor  winding 
but  at  the  same  time  alters  the  value  of  the  control  resistance. 
The  armature  laminations  and  commutator  are  mounted  on  a 
separate  brass  sleeve  and  are  pressed  on  the  shaft,  which  is  of 
large  diameter,  and  can  be  removed  without  injury  in  case  it  is 
desired  to  make  repairs  to  the  armature.  The  field  coils  are  held 
in  place  by  steel  pins  and  are  removable.  Large  brushes  are  used 
and  the  brush  holders  may  be  readily  taken  out  by  loosening  a 
screw.    The  bearings  are  of  the  self-alining  type. 

Easy  accessibility  to  the  commutator  and  motor  interior  is  se- 
cured through  the  drop  cover  at  the  rear  of  the  motor.  The 
fan  hub  is  fitted  with  oil  slings,  whereby  all  oil  working  out  on 
the  shaft  is  diverted  back  to  the  oil  wells  and  prevented  from 
creeping  to  the  blades  and  being  thrown  over  the  car  deck.     ,--.-> 


HACK    SAW    BLADE 


A  new  design  of  hack  saw  blade  has  been  invented  by  Alex. 
Reitlinger,  of  201  William  street,  New  York,  which  is  arranged 
for  cutting  in  both  directions.  The  teeth  are  separated  in 
groups  of  four,  each  adjacent  group  being  formed  to  cut  in  the 
opposite  direction.  Comparative  tests  with  this  type  of  blade 
and  several  of  the  ordinary  designs  are  said  to  have  indicated 
that  a  saving  of  from  30  to  50  per  cent,  in  time  can  be  attained 


Hack  Saw   Blade  for  Cutting  on   Both  Strokes.     ,     .      V-      > 

with  it  when  cutting  by  hand.  Furthermore  it  is  found  that  it 
gives  a  smoother  and  cleaner  cut.  When  used  on  a  machine 
which  lifts  on  the  return  stroke,  it  is  stated  that  it  has  a  life 
equal  to  the  ordinary  saw  in  one  direction  and  can  then  be  re- 
versed and  will  last  as  long  again,  thus  giving  the  service  of 
two  blades  of  the  customary  arrangement.      ■:.'.'.■■,;■  .'  :,-.     •.. 


MOTOR 


APPLICATION     TO 
AND    SHEAR 


A     PUNCH 


A  remarkably  well  arranged  motor  apphcation  for  a  large 
punch  and  shear  is  shown  in  the  accompanying  illustration.  This 
tool  in  the  Saginaw,  Mich.,  shops  of  the   Pere  Marquette,  is  a 


Well   Arranged    Motor   Drive  on  a   Large   Punch   and   Shears  :■; 

powerful  machine  having  a  42  in.  throat  opening  at  each  end  and 
a  punching  capacity  of  1J4  •"■  diameter  through  V/2  in.  of  mild 
steel.  The  machine  will  shear  a  2^4  in-  square  bar.  The  motor 
is  located  in  a  well  protected  position  and  occupies  otherwise 
comparatively    useless   space.     It   is   geared   direct   to   the  main 


shaft  by  simple  reduction  gearing,  giving  a  minimum  transmis- 
sion loss.  The  motor  used  is  a  10  horse  power  Westinghouse, 
operating  on  alternating  current  at  220  volts.     /  ^    ..,     .  ,; 


SHAFT   COUPLING    FOR    MOTOR    DRIVE 


A  flexible  coupling  made  entirely  of  crucible  cast  steel  has 
been  designed  by  McEwen  Brothers,  Wellsville,  N.  Y.  It  was 
first  used,  and  has  proved  successful,  as  a  coupling  between  a 
steam  turbine  and  a  direct  connected  pump ;  in  this  service  it 
ran  twenty-four  hours  a  day  for  several  months  without  atten- 
tion. It  is  particularly  adapted  also  for  the  reversible  motor 
drive  on  machine  tools  and  for  motor  driven  blowers,  etc.     The 


•      ,'•  Flexible   Shaft  Coupling   for   Motor   Drive.     \.:;..v       •" 

coupling  is  small  and  is  arranged  so  that  the  keys  pass  through 
the  shafts.  The  two  keys  are  set  at  right  angles  and  are  ar- 
ranged to  permit  the  shafts  to  be  considerably  out  of  alinement. 
Because  of  the  ample  key  bearing  surface  and  good  lubrication 
from  the  packing  of  heavy  oil  or  soft  grease,  there  is  no  noise 
or  tendencv  toward  serious  wear.  ■.  •'   ■-•.■  -  ■  ^  .\'-.' .:1' '.r   "    :' 


SMOKE  PROBLEM  IN  CHICAGO 


In  a  paper  presented  before  a  recent  meeting  of  the  Western    'V 
Society   of   Engineers.    Chicago,    Osborn    Monnett,   chief   smoke 
inspector    of   Chicago,    explained    the    method    of   inspection    in      .' 
that  city. 

It  has  been   found  that  the  more  information  the  department 
can    convey   to   the   railroads   the  better   the   results.     For  in- 
stance, by  giving  the  smoke  densities  for  the  various  locations,    .\ 
a  railroad  may  find  that  its  per  cent,  density  at  a  certain  point    i- 
is   very   satisfactory-,   whereas   at   another   railroad   center   it   is     ': 
not  at  all   satisfactory.     By  analyzing  these   smoke  density  re-    { 
ports  for  the  various  localities,  a  railroad  is  enabled  to   deter-     -. 
mine   the   points    where   its   engines   need   special   attention   and 
to  discover  why  it  is  that  they  cannot  have  a  uniform   smoke    - 
density   throughout   the   city.  ......    .■■-...•...■.:'•   '--'":'. 

Smoke  Standing  of  the  Various  Railroads  in  the  Summer  of  1912. 

No.  of  Engine        Smoke       Percent.  Standing 

Railroad.  Observations.     Minutes.        Units.        Density.        i91 1.  •' 

1.  C.  B.  &  Q 329  1,089  191             3.S1  1 

2.  A.  T.  &  S.   Fe 66  122  28             4.75  8       •   -   " 

3.  C.   G.   W 40  75  21            5.6  3  ■.  •   .' 

4.  Illinois    Centr.il     409  919  321              6.98  11  ■■■■"'■■ 

5.  Michigan    Central    ...  45  98  43             8.98  15-  ..•'.-. 

6.  C.  M.  &  St.  P 112  225  105             9.36  2  ".;•-'."     ' 

7.  N.   Y.   C.  &   St.   L 57  136  70  10.3  20       '  ' 

8.  B.  &  O.  C.  T 58  126  67  10.63  7       ri  < 

9.  L.  S.  &  M.  S 197  606  355  11.55  10  .;     "  - 

10.  C.    &    A 74  191  111  11.62  25         -■<"' 

11.  C.  I.  &  L 42  89  54  12.15  18  :•;.-. 

12.  C.    &   W.    1 36  74  45  12.16  21      .          . 

13.  C.   I.   &   S 38  156  95  12.18  22     >  .      - 

14.  C.   &   E.    1 136  4-'0  262  12.47  24  •     '    ^ 

15.  C.  R.  I.  &  P 291  792  509  12.85  14  .;      •■. 

16.  C.   &  N.   W 580  1,384  898  12.94  5  •.;:■; 

17.  Grand   Trunk    168  312  204  13.08  17  r-    •■ 

18.  Pere   Marquette    17  44  29  13.18  12  -  ■■  "    .- 

19.  Pennsylvania     489  1,086  782  14.4  9  .   • 

20.  Wabash     128  274  204  14.89  16  "...;. 

21.  C.   R.   &  1 24  84  63  15  28  -v-." 

22.  Belt  Ry 238  556  458  16.87  13     •''        - 

23.  Illinois    Northern 57  164  147  17.92  29  .' 

24.  Wisconsin     Central...  24  44  40  18.18  4 

25.  B.  &  0 85  217  227  20.92  6            • 

26.  Mfgrs.    Junction    8  13  14  21.54    Not  Listed    > 

27.  Erie    87  193  210  21.76  19  ,       ,    ' 

28.  Chicago    Junction 14  33  41  24.84  26  ■•   >    .  ; 

29.  E.  J.   &  E 38  180  282  31  30 

30.  Unidentified     2  5  8  32  23 

31.  Chi.   Short  Line 1  4  8  40         Not  Listed    < 

Total 3,890  9,721  5.892  12.12 
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tiMiit  ;m<i  Ir.irk  cf  tlic  vlas-!  an-  >>r  lilnv,  l-.^J  in.  iliiik,  ami  tin.' 
CinslnvctiMU  allows  a  lilic-ral  uidili  •.{  siai  ni  ilif  iiR-tal.  The 
tliinl  .i;a>kL-i  is.  hetui-en  a  lip  mi  tlic  Iiafk  ynw  ami  the  main 
'"•(I>.  aii>l  Cunics  at  the  siilc  ♦•I  the  i;la>s  ahi'iu  ciie-Muarier  nl 
the  <li>tatu-e  fr.iin  tlie  haek.  Thi^  is  a  l-ld  in.  ua-ke!  ■•!  ela-lic 
niairrial  ami  ii  irnieil  su  as  t.i  seat  a.Lianist  the  ::Ia--.  a>  well 
a^  Ittweeu  thi  lip  •  iji  ihe  haek  jiieee  ami  the  1im(|\.  ii>  .shape 
is  flearly  shiiwn   in   ■ino  .if   t!n.   illusiraii.Mis.      TIh-   intr. iiIuoti"n 

.■'I  this  li.isket  is  one nl'  the  prineipal  feaiuies  i>\  a'hantaue  <'t 
lilts  new  >iesi'..;ii.  It.s  tlastii'ii\  is  >iH-h  as  t< .  )n.rniit  any  inieven- 
IK  ss  in  the  lUiekness  ol'  the  iilass  t.,  ],,.•  ovnipeiisatei!  anrl  !:i\e 
ari  e'lnal  ja-i-^stir,-  mi  the  I'flne  i^askets  at  the  t'>p  am!  the  h'>t- 
1"-U  th.r<>iVi;li"nt  the  I'lVll  lenmli.  while,  at  the  s;iiiu'  time,  the 
elastii-  iia-skvt  will  alsir  I'e  steam  tiyht.  The  :'<>rni  <'<i  the  hack 
piiTe  is  oHc-  whit'li  i:i\es  i^reat  rii.:i<!ity.  ati'l  sinri-  it  is  liehl  in 
phu'i'  lt>  I'utir  set  stTevvs.  there  is  little  pr> jhahility  "i  an  nii- 
ciiual    pressure    heinu    exei'te"!    al    an>    jM.iiu    which    will    tint]    t" 

■piit   t"ii  j:reat    a   strain   iin   the   i^l-iss. 

Atiiither  fea'tire'  that  ha>  reeeixed  ch-se  atlenii"n  in  this 
•  lesiun  is,  weiuht.  .\  \".  4  st/e  werL,'hs  almut  5  Ihs.,  uliich  is 
ti'.ni  2'j  t"  4  lb<.  less  than  pi'e\iiins  di-iyits  <>\  the  same  -\/v. 
'(his  foatnre  is  of  Cunsideralile  imp^rianee.  ispicially  where 
tie  .u'aiie  is  iise'l  te>  replace  the  <iri|inar\  water  'jlass  \\ith.<ut 
renew iu.ir  the  iittinys.  lu  Mtiier  iiariiViilars  ilu-  new  i!e-iuii  is 
llif  same  as  pr<\  i"Us  Klii!--;ei:-  t}pe  i;aues,  in  ihal  llie  water 
sh.>v\s  Mack  ami  steaiii' white  ami  that  tlie  >■ 'nm''U"ns  ari'  oi 
tlu'  prii|ter  si/v  ainl  tVirnt  t'>  iiermit  it  t"  "'c  applied  in  place 
of  .the.i>rdiiiar\    rc'iHid  -likiss  wiihont   any  chaiiL;es  in   the   filtinvs 

COMIJIXAIION     SAW     AM)     KOTAKV 
V  PI.ANKK 

\ni..n.L;  the  inipr< i\  einents  made  i-n  the  O  .M  ."^  s.,u  an^l  r..tar\ 
plan<-r  art'  the  iK-lt-mnt'ir  drive  and  inipri '\  enunt-  in  ili ■■  arlmr 
liearinys.  'ihe  helt  tlrive  replaces  a  direct  .i.;ear  and  pini.pii  dri\e 
and  ^ives  a  factor  "f  sal'ety  if  the  saw  sli,,iild  hecmne  -;i;ck  in 
the  wirk.  Tile  arln.r  hearin.?  is  made  in  Iwi  sectii'iis  >.i  tJi.tt 
an\  Wear  may  he  antntTiaticall.x'  taken  up  hy  iii^Iutiiini.;  ilu-  sk(.\e 
surr'nmdinv    tlu'   Inishimj;.      'Ihis    machine    is   nii'imteil   mi   a    cir- 


ihe    T-sI'.ts    "f    the    hed.      The    iiKitur    is    jilaced    . 'ii    ad.iiistaiiii 
slides   t"   alli'W    the   tivhti'iiiiiL:   I'f  the   hilt   at   all   linns. 

'Ihe  leid  is  .if  the  adjiistahle  \ariahle  iriciinii  t\ pe  and  can  Ik 
chaiiLied   fii'in   'j   in.  t"  1   in.  per  niimite.     i'.Mth  the  inilliii'i  ciitte! 
and  the  saw   are  dri\en  hy  a  spi-Mcket   wheel  which  has  a   fi  rwar. 
adjnsinHiit   t"  alhw    f^r  5  in.  wear  mi  the  <liaineler  <if  the   savv 
Made.      This    -pr' ickct    rlri\es   a    lar.ue    uiar    >  .n    the    peri|)hery    i>\ 
i'le   imllinL;   cnilir   and   "iierates   mi    tile   hack   i>t   the   teeth   nf   ilu 
saw.       (he   adjustahle    l'ricti"ii    teed    may    he    cliaii:.;ed    wla.  ii    ili 
machine  is  in  cperati'-n.     The  ini'ti"!!  is  transmitlid  t"  the   fee'l 
screw    thr<'tiL;h    a    clutch    which    may    he    diseit^aved.    prmittiii'- 
adiiistiueiit    "f   the   carri;.i;e   h\    hand.      The   machine   is   pf.i\id'.' 
with    an    atl.iiistahle    stup    f.  .r    the    travel    <■[    ihe    carri,;'.;', .      Th. 
\iilcan    linuineerinu;    Sales    I'mnjiany.    (.  hica.Li'i.    are    tlisirihutiii;.; 
a.iients  I"r  the  «.,'  -^I   •'^  pr.  .dmis 

RAILWAY      BK.\CKI:T     IAN 

A  new  hracket  fan  f"r  railway  car  service  ha.s  been  desi.sjmd 
l._\  the  ( leiieral  l-".leciric  comjianv.  Tlu-  nni'iiie  feature  of  the  fan 
i<  a  detachahic  hasiplati-.  which  alh'Ws  it  to  he  removed  froi.; 
ihe  car  iiileri"r  at  the  approach  ..f  ilu-  winter  seas'^n  witlioni 
reiiMvinu  an_\  si-ixws  ..r  marriii'^  the  car  finish.  The  plate  n- 
mains    pirmailentK    aitaclud    lo    lIu-    i-ar.    and    w  lun    the    fan    i 


Combinntion    Metal    Saw   and    Rotary    Planer. 

r>.l!er  hearitii^s.  ami  in  this  wa.\  alk.ws  ilic  cnt.mu  of  |.  .im  jiicces 
of  material  fr^ni  any  ail,i;le.  The  niillinu  heail  is  rem..\ed  i.y 
l.H.stninu  a  few  li.plt.s  ant!  rem..\in'-;  the  spht  luariii'-;.  i'...tli  the 
niillin:.;  lu^ad  and  saw  hhnle  ha\e  sijiarate  arh.'is.  s,,  that  a 
chanjje  nia\  l>e  <|uickly  made.  The  tabic  has  lateral  ailjuslnient. 
and  when  the  millinii  head  is  n-t  in  usl-  it  is  impve<l  down  >;o 
that  the  \'-block  which  is  a  ]iart  "f  the  table  may  be  used  for 
Ifohlinji   the   work   while   it    is   bein;^   saweil.   the  clamps   sliding:  in 


Bracket    Fan    Used    in    lllmois   Central    Parlor   Car. 

lakeii   d'lwn   a   mat    C"\er    linisl  <il    in    lianiiony    with    the   car   lit 
tini;s  is  ai)]>lied  >'Vcr  the  plate. 

hither    ihe    Ian    niMt'.r    base    or    the    co\i'r    is    readily    mmintii: 
•  111    the    baseplate,    withmit    ihc    tisi-    .if    to.'ls    of    any    description 
Attachiiii:    these   li.\tnres   i>   accmnidished   by   simjily   hookin.y   tlif 
|)ins.   with    wliiiii   liie   iiMtor  base  and   co\er  arc  provided,   ove; 
ihe   lar^ie  screws  mi  the  basepi.ate.     Sprin.t;  c. mtacts  arc  prnvidct' 
"11  the   lace  .if  the  basepi.ate,   which   make  c.'ntact  with  ]ilates  oi 
the  m.it.ir  b.ise.   s, ,  that   the   fans  are  in.>uiited  an<l  taken   dowi 
with'tnt  disturbini.;  an\    wirinu  cminecti. >ns.     The  fan  is  arrange' 
for  b. ith  horizontal  and  \ertic;il  ailjustnienl.  :ind  will   remain  ii 
;in_\    ]). isition  desire.l. 

The  inot.ir  is  l.itally  encL.sed  and  dust  i)r. .of.     Standard   fan.' 
.are    provi.leil    with    single    vciltage,    constant    spee.l    motors;    hu 
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uiiturs  wutiiul  I'mt  cninliinatiiiii  tliiit\  :iiiii  >ixty  xnlts  can  l)e 
'iiriiislicd  if  (k-^ind.  'I"liis  is  acciimplislicd  by  < 'pt.iiiii,u  ;inil  clus- 
iii.n  a  sitifilc  contact,  whidi  imt  only  clian.m's  the  inutdr  winding 
'int  at  tlic  .'^anic  time  alters  tlie  \aliie  of  tlie  cimtrol  resistance. 
I'lie  armature  laminations  and  cunnmnatur  arc  nupimted  on  i 
separate  brass  sleeve  and  are  i)ressed  on  tlie  slial't,  which  is  if 
lariie  diameter,  and  can  he  removed  without  injnry  in  case  it  is 
desired  t<(  m;ike  repairs  to  the  armature.  The  lield  coils  are  liel<l 
11  p];ice  hy  stiel  jiiiis  and  are  reiiioxahle.  l.ari;e  hruslies  are  Used 
and  the  hrush  holders  may  he  readily  taken  out  hy  looseinnj;  a 
>crew.     The  he.irinj^s  are  of  the  self-alining;  type. 

I'asy  accessibility  to  the  commutator  and  motor  inttrior  is  se- 
cured through  the  drop  cover  at  the  rear  of  the  motor.  Tlie 
fan  huh  is  fitted  with  oil  slinus.  wlureby  all  oil  wcrkiniL;  out  on 
the  shaft  is  di\erte<l  back  t<i  the  oil  wells  an<l  pre\enlid  from 
crei'piii;;  to  the  I)la<les  and  luini;  thrown  o\  i^r  tile  cir^leck.         '  "i 

HACK     SAW     BI.ADE 

.\  new  desi,!.;n  of  hack  saw  liladi-  ha>  lucu  iiuiiited  by  .\le\.' 
i\eillinij;er.  of  201  William  street.  X'lw  \  oik.  which  is  arrani^ed 
for  cnttinji  in  both  directions.  The  teith  are  separated  in 
groups  of  four,  each  adjacent  t;roup  luint:  fonne<l  to  cut  in  tlie 
oiiposite  direction,  (.'omiiaralive  tesi>  wiili  this  type,  of  blade 
aitfl  several  of  tlu'  ordinary  (k'siiiiis  are  said  to  luive  in<1icat<.d 
that  a   s;i\iuL;   of  fr. 'in  .^(1  to  .^0  ])^■y  eriit.  in   time  can  be  ;iM;iiiud 


Hack   Snw    Blade  for  Cutting   on    Both    Strokes. 


with  it  when  cutlin;-;  by  li;iiiil.  J- unlieniiore  it  is  found  thai  U 
Ljives  a  smoother  and  cleaner  cut.  When  u.sed  cm  a  machine 
which  lifts  (.11  the  return  stroke,  it  is  staled  that  it  has  a  life 
efjual  to  the  (■rdinar.\  >aw  in  oiu-  diri'dioii  and  can  then  be  r-.- 
verse<I  and  will  last  as  loni;  a'.^ain.  tints  i;iviny  the  sers  ice  of 
twip  hl.-Hks  of  tin-  eusiipiiiary  arram^t  n;vnt.  ■. 

MOTOR     APIMJCATIOX     TO    A     PUNGH 

AND    SIIHAK 

.\  rcniarkabl>  will  arran'-;e<l  ni'it'ir  aiiplicatiou  fi  .r  a  larye 
punch  ami  shear  is  shown  in  the  accompanyint;  illustration.  This 
tuul  in   the  Saginaw,   Mich.,  shops   of  the   I'ere   Manniettc.   is  a 


Well    Arr.-inged    Motor    Drive   on    a    Large    Punch    and    Shear. 

powerful  machitu'  lia\iii;4  a  42  in.  throat  o]ienin<..r  at  e;ich  end  ,ind 
a  imnchini;  cai>acii\  of  P,  in.  di.inuter  tiir.  lUvh  I'j  in.  oi  mild 
Steel.  The  machine  will  shear  a  2' i  in.  square  bar.  The  ni>ilor 
is  located  in  a  well  ]irot(.-cte<I  ]iosition  ami  crccupies  otherwise 
Coni|>arati\  el\     useless    space.      It    is    geared    direct    to-   the  main 


shaft  by  simple  reduction  gearing,  liiving  a  minimum  transmis- 
sion loss.     The  motor  used  is. a   10  horse  power  W'<stinghouse. 

operating  on  alteniatin-:   ctirr<.ni   at   220  \olts,  -  ..     ., 

SHAFT    COLPLIXG     FOR    MOTOR    DRIVE 

A  flexilde  coupling  made  vntirely  of  crucible  cast  steel  has 
been  designed  by  McRwen  lirothers.  Wellsville.  X.  '^■.  It  was 
iirsl  used,  and  has  itroxed  successful,  as  a  coupling  between, :i 
steam  turbine  and  ;i  direct  connected  pump;  in  this  service  it 
ran  twenty-four  hours  ;i  day  for  several  mgnths  without  atten- 
tion, it  is  |)articularly  adapte<l  al>o  f,,r  tlie  reversilile  motor 
drive  <>n  machine  to<ds  and  for  motor  driven  blnvers.  etc.     The 


.  Flexible    Shaft    Coupling    for    Motor    Drive.  ■-.  -    • 

couphng  is  •~maH  and  is  arranged  so  liiat  .the  keys  pass  through 
till'  shafts.  The  two  keys  are  sel  ;il  right  angles  andarc  ar-. 
ranged  to  jH-rmit  tiie  shafts  to  Ik-  cnsiderably  <iut  oi  alinenient. 
I'>ec.iusi'  oi  tlu'  amjile  ki'y  liearing  surf.ace  and  good  lubricati«tn 
from  tlu  ii.ickiii"-;  of  heavy  oil  . .r  >.,h  grease,  ilnre  is  no  n>'ise 
or  teTidenc\:  toward  serii.vis  wear.  .,,■■■■.■■■■ 

SMOKE   PROmFM    IX  CHICAGO 

in  a  paper  jirest-nted  brfore  a  reci-nt  imeting  of  the  Western 
Society  of  iumiiuers.  C  hici;,;.'.  (  »^llorn  Monnett,  chief  snaokc- 
iusiiector  ''f  Chicago,  .expl;iitud  ilu'  method  of  ins|)etnioii  iii 
that   city. 

It  has  been  found  that  the  more  informati<^'n  the  department 
can  con\ ey  to  the  railroads  the  iKtter  the  results..  I-'or  in- 
stance, liy  giving  the  sm< ike  densities  for  the  various  localiotis, 
a  railroad  may  find  that  its  per  cent,  density  at  a  certain  jxnnt 
is  very  satisfactory,  whereas  at  another  railr<iad  center  k  is 
not  at  all  .satisfactory.  By  analyzing  these  smoke  densitv  re- 
ports fjor  the  various  locahlies.  a  railroad  is  euaidecl  to  .leter- 
mine  the  points  where  its  engines  need  special  attenti<'n  and 
to  discover  why  it  is  that  they  cannot  have  a  unif^irm  siiiok^ 
density   throughput   the   city.  ^ 

Smoke  .'^T.^^•DI^•G  of  the  VAnioes  R.\hr<).\ijs  n»  TitE*  StS«xrER  sr  1912. 
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66 
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12.15 

18 

12. 

C.  &  u.  i....;... 

..         .?t. 

74 

45 

12.16 

21 

13. 

C.  1.  &  .s.. ....... 

,■?>«■ 

1  56 

05 

12.18 

22  ■ ,. . 

14. 

<:.  ^  K.  1... ..... 

.  .        1  My 

4  JO 

26  J 

12.47 

24 

15. 

C:  K.  1.  &  I'....... 

. .       201 

70J 

}0^ 

U.fS 

14 

16. 

C.  &  \.  W   ....... 

. .  .    ?S0 

1..5S4 

so^ 

12.94 

5    ■' 

17. 

Grnml    Tniiik    .  . . .  . 

■. .       16,S 

312 

204 

1 .3.0S 

:-r7.     .- 

18. 

IVre    MruiiiKlt^.'    .  .  . 

17 

44 

29 

13.18 

'■  .12  :■■ 

1'). 

I'cinisvlvatii.-i     ..i.. 

..       480 

1;086 

782 

14.4 

■-  9 

20. 

VV;,Ii.-i-.'l,      

...       li»8 

274 

204 

14.89 

.        16 

21. 

C.    K.   .S:   I. ,. 

34 

84 

63 

,     15".  .  ' 

28    '■   ' 

22. 

R.h  Ky. 

, .       238 

556 

4S8 

16.87 

\i     — 

23! 

Illinois     NoitlHTii... 

57 

164 

147 

17.92 

29- 

24. 

Wisciiiisin     tViitial. 

24 

44 

40 

18.18 

.  •      4  -.    " 

25. 

15.   &   O.... ,. 

85 

217 

227 

20.02 

■    6 

26. 

MfRrs.    Tnnction     . , 

8 

13 

14 

21.54 

Xf.t  U'ted 

27. 

Erie 

.  .         87 

193 

210 

21.76 

19  :. 

28. 

Claic.Tso    TuKctiori..  . 

14- 

:tj 

41 

24.S4 

26  '■;;;" 

29. 

K.  ;.   S:  K......... 

38 

180 

2S2 

31 

.^0 

30. 

Unidfiitfficd     ...... 

h 

-5 

R 

32 

■    2^' 

31. 

Chi.    Short    1-ine 

1 

4 

8 

40 

Net  IJsted 

T.'t.nt     .,........> 

..    3,800 

0,721 

5.802 

12.12 

^m^ 


AMERICAN    ENGINEER.,,  v:V;-^ 


Vol.  86.  Xo.  12. 


'  *■  ••'  ;. 


General  News 


■•'-■i: 


'■A 


:'  J 


In  accordance  with  the  new  Arizona  law  requiring  the  use  of 
high-power  headlights  on  locomotives,  the  Atchison,  Topeka  & 
Santa  Fe  will  have  their  locomotives  equipped  with  electric 
headlights  as   fast  as   the   manufacturers   can   supply  them.    - 

A  department  of  safety  has  been  established  on  the  \'andalia, 
Avhich  will  be  composed  of  general  and  divisi(»n  committees,  sim- 
ilar to  those  on  many  of  the  other  roads.  J.  W.  Coneys,  di- 
vision superintendent  at  Indianapolis,  has  been  appointed  chair- 
man.   ,  ,   V^:  .,■':-■   i-:-    •■■  ■    ■         ..--,;-...     V..., 

An  announcement  has  been  made  by  Professor  Edward  C. 
Schmidt  of  a  gift  of  the  University  of  Illinois  by  the  Midvale 
Steel  Company,  of  Philadelphia,  of  four  axles  and  four  pairs 
of  supporting  wheels  for  the  new  locomotive  laboratory  which 
is   now   under  construction. 

R.  C.  Richards,  general  claim  agent  of  the  Chicago  &  North 
Western,  in  a  report  of  the  first  year's  operation  of  the  Safety 
Committee  on  that  road,  states  that  a  decrease  of  18  per  cent, 
in  personal  injuries  anfl  deaths  has  been  attaine<l  and  that  the 
money  saving  alone  will  amount  to  about  half  a  million  dollars. 

Preparations  are  being  made  by  the  post  office  department 
to  install  pneumatic  mail  tubes  between  the  Grand  Centra!  Ter- 
minal. Xevv  York,  and  the  Pennsylvania  Terminal.  There  will 
be  two  tubes  approximately  1.3  miles  long  and  24  in.  in  diameter, 
and  they  will  carry  bags  weighing  100  lbs.  They  will  replace 
the  mail  wagcms  which  run  20  hours  a  day,  carrying  a  total  of 
more  than  4.000  bags  of  mail. 

It  has  been  announced  that  the  Denver  &  Rio  Grande  will 
at  once  take  steps  to  electrify  important  sections  of  their  road. 
The  first  unit  will  be  installed  on  the  line  from  Helper.  Utah, 
to  Salt  Lake  City,  a  distance  of  114  miles.  The  second  unit 
will  be  over  the  Tennessee  Pass,  in  Colorado,  which  runs  from 
Salida.  Col.,  to  Minturn.  a  distance  of  87  miles.  The  work  is 
expected  to  begin  the  first  of  next  year.  Power  will  be  obtained 
from  hydro-electric  plants  located  in  the  vicinity  of  these 
divisions. 

The  railr(jads  running  into  Atlanta  have  a  common  agree- 
ment not  to  employ  a  person  who  has  ever  sued  any  of  them, 
and  under  this  they  have  blacklisted  him  and  prevented  him 
from  getting  work,  asserts  William  M.  Savage,  a  switchman,  in 
a  $10,000  damage  suit  filed  in  the  superior  court  against  the 
Seaboard  Air  Line.  Savage  states  that  he  worked  as  a  switch- 
man for  the  Seaboard:  and  was  injured  in  an  accident,  resigned 
and  brought  suit  against  the  road.  He  won  the  suit  and  then 
applied  to  the  Atlanta,  Birmingham  &  .\tlantic  for  a  job  as 
switchman.  He  obtained  a  temporary  position  with  the  .\.  B. 
&  A.,  and  that  road  wrote  the  Seaboard  for  recommendation. 
and  the  Seaboard,  he  alleges,  made  two  false  statements  in 
reply.  This  letter  and  the  agreement  between  the  railroads, 
says  Savage,  caused  him  to  be  dismissed.— .-Ir/a"/rt  Coiistitutioit. 


SOUTHERN     PACIFIC     EMPLOYEES'     CLUBS        r 

■  •  The  Southern  Pacific  and  the  allied  lines  of  the  Harriman 
group  have  for  six  years  carried  on  a  systematic,  startlingly 
effective  war  against  the  saloon— the  railroader's  worst  foe.  Be- 
sides the  strict  enforcement  of  Rule  G,  prohibiting  the  use  of 
intoxicants  on  or  off  duty,  the  companies  have  built  sixteen 
club-houses  f<ir  the  employees  at  operating  centers.  Xeat  rooms, 
well-cooked,  wholesome  food  of  the  best  ((uality,  non-mtoxi- 
cating  drinks,  cigars,  candy,  and  tobacco  were  provided  for  the 
men  in  these  club-houses.  Billiard  and  pool  tables,  bowhng 
allcvs  libraries,  shower-baths,  lounging  places,  halls  for  dances 
and'  meetings,  were  place.l  at  their  disposal.  Almost  from  the 
beginning  these  club-houses  became  extremely  popular,  and 
proved    to   be   powerful    factors   in    enforcing    Rule   G.   effective 


competitors  of  the  saloon.  In  one  small  railway  town  of  three 
thousand  souls  twenty-nine  saloons  flourished  when  the  club- 
house was  opened.  Six  months  later  half  a  dozen  drinking 
places  closed  their  doors.  The  others  showed  fight.  Club- 
house employees  were  bribed  to  give  poor  service,  cooks  were 
induced  to  poison  the  men's  food ;  as  a  last  resort,  the  entire 
club-house  crew  was  bought  to  go  on  strike.  But  the  saloons 
lost.  Two  years  after  the  opening  of  the  club  only  seven  of 
the  original  twenty-nine  bars  were  left.  Twenty-two  closed  for 
lack  of  patronage.  At  Tucson  the  floor  of  the  club-house  had 
to  be  relaid  four  times  in  six  years.  At  Green  River,  a  Wyom- 
ing division  point  so  desolate  and  dreary  that  few  workers  re- 
mained after  the  first  pay-day,  the  club-house  lengthened  the 
average  term  of  service  from  less  than  thirty  to  more  than 
ninety  days.  Everywhere  the  superintendents  reported  greater 
efficiency,  sobriety,  and  self-respect  among  club-house  patrons. 
Undoubtedly  the  clubs'  influence  upon  the  human  factor  assis.ed 
materially  in  bringing  about  the  record  of  four  years'  safe 
travel,  lately  noticed  in  the  newspapers.  The  victories  won  in 
the  fight  against  the  saloon  by  the  institution  have  been  per- 
manent and  progressive,  thanks  to  the  novel  principles  upon 
which  the  management  of  the  club-houses  is  based.  F.  G. 
Athearn.  the  social  engineer  who  founded  the  clubs,  acted  on 
the  theory  that  institutions  similar  to  the  Young  Men's  Chris- 
tian Associations  would  not  reach  the  class  of  men  he  dealt 
with.  Departing  from  the  accepted  standards  of  social  welfare 
work,  Mr.  Athearn  studied  the  methods  of  the  enemy,  the 
saloon,  and  adapted  them  to  the  railway's  purposes.  The  saloon 
requires  neither  dues  nor  membership  cards  from  its  patrons. 
Neither  do  the  railway  clubs.  They  are  open  day  and  night  to 
every  employee  who  wishes  to  make  use  of  their  facilities.  As 
in  the  saloon,  all  club  patrons  stand  upon  a  plane  of  social 
equality — the  same  courtesy  that  greets  the  aristocratic  engineer 
or  conductor  is  extended  to  the  humble  section  worker.  Like 
the  home  and  the  saloon,  the  walls  of  the  club-houses  are  inno- 
cent of  signs  prohibiting  swearing,  smoking,  expectorating. 
There  ;  re  no  rules  of  conduct.  The  men's  freedom  of  move- 
ment and  action  is  as  unrestricted  as  it  is  in  the  saloon.  But 
the  subtle  influence  of  wholesome,  neat  environment  has  in  no 
instance  failed  to  prevent  abuses.  The  men  are  expected  to  be- 
have as  gentlemen — and  they  do.  They  pay  their  way  just  as 
they  do  in  the  saloon,  though  no  profit  is  derived  from  the 
operation  of  the  club-houses  except  the  indirect  benefit  result- 
ing from  cleaner,  stronger,  healthier  manhood.  This  enterprise 
has  vigorously  suppressed  every  tinge  of  paternalism  and 
patronage  in  order  to  lay  hands  upon  that  most  elusive,  unwill- 
ing individual,  the  adult,  independent,  self-respecting  worker, 
and  keep  him  out  of  the  danger  zone  of  the  saloon. — The 
Outlook.  .•■.■■'-■'.;-^- •'.-■:  'V  V '•■.';•;"    ^■^■\-i-  u  ■•••   :'.  .: 


SAFETY  "DON'T  "  BOOK. 

The  Pennsylvania  Railroad  has  had  printed  for  distribution 
among  its  employees.  50,000  copies  of  instructions  for  the  guid- 
ance and  protection  of  the  employees.  This  publication  takes 
the  form  of  a  "Don't"  book  and  is  printed  in  Italian  and  Polish, 
as  well  as  in  English.  Some  idea  of  the  small  details  the  Penn- 
sylvania is  watching  can  be  seen  from  the  contents  of  the 
"Don't"  book.    The  following  are  a  few  of  the  "Dont's".: 

"Don't  go  miller  n  train  to  make  repairs  or  adjustments,  until  full 
protection    lias    been    secured. 

"Don't    place    coal    on    tcnilers    in    such    a    manner    that    it    may    fall    oflF. 

''Don't  think  because  a  wire  is  dangling  it  is  harmless.  If  necessary 
to    remove    it,    use   two   sticks   or   boards. 

"Don't  wear  gloves  or  loose  clothes  when  working  with  machinery  or 
tools. 

"Don't    use    tools    in    bad    order." 

The  Pennsylvania  Railroad  inaugurated  its  safety  campaign  a 
number  of  years  ago,  and  only  recently  it  received  a  medal  for 
being  the  American  employer  to  do  most  in  1911  for  the  protec- 
tion of  its  employees.  ..-,.,.. 
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';:.       MEETINGS     AND     CONVENTIONS  :^ 

Western  Railzi'ay  Club. — At  the  monthly  meeting  held  at 
the  Auditorium  Hotel,  Chicago,  on  November  19,  H.  McL. 
Harding,  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, presented  an  illustrated  paper  on  The  Telpherage  Sys- 
tem as  Applied  to  Shops  and  Terminals.      ,    ....     -    '.-_    -.-  - 

Central  Railzcay  Club. — John  P.  Kelly  presented  a  paper  at 
the  Novemljer  meeting  on  the  subject  of  wheel  sliding  under 
heavy  passenger  equipment  in  which  he  mathematically  and 
graphically  illustrated  the  causes  of  sliding  wheels.  Special  at- 
tention to  brake  designing  that  will  take  in  consideration  the 
effect  on  the   equalizii  g   springs  of  the  truck   was   suggested. 

American  Institute  of  Mining  Engineers. — An  informal  meet- 
ing of  the  Iron  and  Steel  division  of  the  American  Institute 
of  Mining  Engineers  was  held  in  Xew  York,  November  7.  Ben- 
jamin Talbot,  of  the  Cargo  Fleet  Iron  Works,  Middleborough, 
England,  described  a  new  method  of  getting  rid  of  piping  and 
segregation  in  steel  ingots  by  compressing  the  ingots  after  the 
outer  portion  has  cooled  and  while  the  interior  is  still  liquid. 

M.  M  and  M.  C.  B.  Conventions. — At  a  joint  meeting  of  the 
executive  committee  of  the  Master  Car  Builders'  Association, 
American  Railway  Master  Mechanics'  Association  and  the  Rail- 
way Supply  Manufacturers'  Association,  held  at  the  Hot?l  Bel- 
mont, New  York,  on  Thursday,  November  14,  it  was  decided 
to  hold  the  June  convention  at  Atlantic  City,  N.  J.  The  ses- 
sions of  the  Master  Mechanics'  Association  will  be  held  on 
June  11,  12  and  13,  and  those  of  the  Master  Car  Builders'  Asso- 
ciation on  June  16.  17  and  18,  1913.  A  strong  effort  was  made 
to  have  the  conventions  at  Washington,  D.  C,  those  favoring 
Atlantic  City  winning  by  the  narrow  margin  of  12  to  10.     -- 

IVestern  Canada  Railway  Club. — A.  Hatton,  superintendent  of 
car  service,  Canadian  Pacific,  was  the  author  of  a  paper  on  tele- 
phone train  despatching,  presented  at  the  October  meeting.  The 
general  principles  of  the  apparatus  and  the  advantages  of  its 
operation  were  briefly  covered  by  the  author.  The  discussion 
brought  out  the  fact  that  an  equipment  of  this  character  is  very 
much  more  expensive  than  the  telegraph,  but  it  is  believed  that 
its  advantages  in  operation  fully  off-set  its  greater  cost.  Reports 
from  members  who  have  had  experience  in  the  actual  use  of  the 
telephone  circuits  were  enthusiastic  in  its  favor  and  indicated 
that  the  despatcher's  work  was  reduced  fully  one  half  as  com- 
pared with  the  use  of  the  telegraph. 

Meeting  of  Illinois  Central  Operating  Officials. — The  first 
annual  meeting  of  the  operating  officers  of  the  Ilhnois  Central 
and  Yazoo  &  Mississippi  Valley  was  held  at  the  Auditorium  hotel 
in  Chicago  on  October  7  and  8.  W.  L.  Park,  vice-president  and 
general  manager,  presided.  Reports  were  made  on  the  following 
subjects:  Co-operation;  Undesirabihty  of  Criticising  without 
Suggesting  a  Remedy ;  Always  Safety  First ;  Courtesy ;  Mainte- 
nance of  Track  and  Structures ;  Maintenance  of  Automatic 
Track  Signals  by  Track  Foremen ;  Improvement  in  tlie  Mainte- 
nance and  Observation  of  Signals:  How  to  Secure  the  Maximum 
Use  of  Freight  Cars ;  Increased  Tonnage  per  Locomotive  Mile ; 
Prevention  of  Loss  and  Damaged  Freight;  and  a  discussion  of 
the  reduction  in  the  number  of  freight  cars  at  terminals. 


-.  Railway  Club  of  Pittsburgh. — A  brief  paper  on  the  subject  of 
electric  welding,  which  was  fully  illustrated  u  ith  lantern  slides, 
giving  views  of  work  done  on  locomotives  and  machine  tools, 
was  presented  at  the  September  meeting  by  L.  J.  Hibbard,  gen- 
eral manager,  L.  J.  Hibbard  Company,  New  York.  The  author 
said  that  there  is  nothing  constructed  of  iron  or  steel,  whether 
castings,  forgings  or  rolled,  regardless  of  size,  that  cannot  be 
welded  by  the  metal  electrode.  He  also  spoke  of  cutting  with 
the  electric  arc,  Init  the  marner  in  which  this  is  done  was  not 
explained.  The  discussion  consisted  largely  of  questions  which 
brought  out  the  fact  that  the  success  of  the  operation  depends 
largely  on  the  skill  of  the  operator.  Several  members  related 
successful  experiences  with  electric  welding  on  boilers,  frames, 
cylinders  and  driving  wheels. 

Canadian  Railway  Club. — The  value  of  the  work  of  the  car 
inspector  was  convincingly  set  forth  by  L.  C.  Ord,  general  car 
inspector  of  the  Canadian  Pacitic,  in  a  paper  before  the  October 
meeting  of  this  club.  The  ,things  that  a  car  inspector  is  re- 
quired to  watch,  how  he  does  it  and  the  reason  for  the  many 
rules  by  which  he  is  governed  were  fully  covered  by  the  author. 
In  the  discussion,  it  was  suggested  that  greater  efforts  should 
lie  made  in  ccnnection  with  the  education  of  car  inspectors  and 
of  assisting  them  in  their  work.  The  importance  of  the  "safety 
first"  movement  was  strongly  dwelt  on  by  one  speaker  who 
stated  that  the  car  department  was  one  of  the  most  fruitful 
fields  for  activity  in  this  direction.  The  use  of  surprise  tests 
r.nd  the  arranging  of  a  more  direct  channel  of  communication 
between  the  operating  officers  and  those  in  charge  of  car  main- 
tenance  was   suggested. 


The  following  list  gives   names  of  secretaries,   dates   of  next   or  regulaf' 
meetings,  and  places  of  meeting  of  mechanical  associations. 
.\iK    Brake    Association. — F.    M.    Nellis,     S3     Sute     St.,     Boston,     Mass.- 

Convention,   May   6-9,    1913,   St.   Louis,    Mo. 
American  Railway  Master  Mechanics'  .\ssoc. — J.  W.  Taylor,  Old  Colony 

building,  Chicago.    Convention,  June  11-13,   1913,  .Atlantic  City,  N.  J. 
.\merica.\   Railway  Tool  Foremen's  .Association. — .\.  R.  Davis,  Central  of 

Georgia,   Macon,  Ga. 
American   Society  tor  Testing  Materials. — Prof.  E.   Marburg,   University 

of  Pennsylvania,  Philadelphia,  Pa.     .\nnual  convention,  June,  1913. 
.\merican    Society    of    Mechanical    Engineers. — Calvin    W.    Rice,    29    W. 

Thirty-ninth   St.,   Xew   York,      .\nnual   meeting,    December   3-6,   Engi- 
.  •'.,■'.■■.-'    neering   Societies'    Building,   Xew   York.      Railroad   session,   Thursday 

morning,   December   5. 
Car  Foremen's  Association  of  Chicago. — .\aron  Kline,  841   Xorth  Fiftieth 

Court,  Chicago;   2d  Monday  in  month,  Chicago. 
International  Railway   Fvel  -Association. — C.  G.  Hall,  McCormick  build- 
ing,   Chicago.      Convention,    May,    1913,    Chicago. 
International   Railway    General    Foremen's   .Association. — William   Hall, 

Chicago   &    Xorth    Western,   Escanaba,   Mich. 
International  Railroad  Master  Blacksmith's  -Association. — A.  L.  Wood- 
worth,    Lima,    Ohio.     Convention,    .\ugust    18,    1913,    Richmond,    Va. 
Master    Boiler    Makers'   -Association. — Harry    D.    Vought,   95    Liberty    St., 

New.  York.      Convention,   May   26-29,    1913,   Chicago. 
Master    Car    Builders'    -Association. — J.    W.    Taylor,    Old    Colony   building, 

Chicago.     Convention,   June    16-18,    1913,    -Atlantic   City,    X.    J. 
Master  Car  and  Locomotive  Painters'   .Assoc,  of  L^.   S.   and  Canada. — A. 

P.    Dane,    B.   &   M.,    Reading,    Mass.     Convention,   Sept.    9-12,    1913, 
'..:•,    Ottawa,   Can.  .:'  "  •'•   ; 

Railway    Storekeepers'   -Association. — J.    P.    Murphy,   Box  C,  ColHnwood, 

Ohio. 
Traveling   Engineers'  -Association. — W.  O.  Thompson,  X.  Y.  C.  &  H.  R., 

East  Buffalo,   X.   Y.     Convention,  August,   1913,  Chicago. 


RAILROAD    CLUB    MEETINGS 


Club. 


Canadian    

Central    

New    England. 
New    York.... 

Northern    

Pittsburgh     .  .  . 
Richmond    ... 

St,    Louis 

Western    


Xext 
Meeting. 


Dec.  10 
Tan.  9 
Dec.  20 
Dec.  20 


Title  of  Paper. 


Tunneling    

Loading  and   Unloading  of  Cars. 

Fire    Protection    

Christmas    Entertainment    


Dec.  19  jHeat   Treatment   of   Steel.. 

Dec.    9  I  Baker  Valve  Gear 

Dec.  13  !  Investments    in    General... 

Dec.  17  I 


-Author. 


S.   P.   Brown 

Arthur  Hale   

F.   H.   Wentworth... 


Secretary. 


Address. 


.A.  F.  Mitchell 

Ross  Graham   .... 

ill.   L.   Sittel B.    W.   Frauenthal 

Jos.   W.  Taylor 


J  as.    Powell Room    13,   Windsor   Hotel,    Montreal. 

H.   D.   Vought 95    Liberty   St.,   New   York. 

10  Oliver  Bldg.,   Boston,  Mass. 

95    Liberty   St.,   New   York.  :  . 

401    Superior   St.,   Duluth,   Minn. 

Union    Station,    Pittsburgh,    Pa. 

C.   &  O.  Ry.,   Richmond,   Va. 

Union   Station,   St.   Louis,   Mo.         '■  " 

390   Old  Colony  Bldg.,  Chicago.        ^ 


Geo.   H.  Frazier.. 

H.   D.   Vought 

C.  L.  Kennedy.. . 
J.  B.  Anderson.. 
F.   O.    Robinson . . 
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It  is  our  desire  to  tiiake  these  columns  co'cr  as  comf'letely 
as  possible  all  the  changes  that  take  place  in  the  mechanical 
departments  of  the  raih^ays  of  this  country,  and  tir  shall  greatly 
appreciate  any  assistance  that  our  readers  may  giz'e  us  in  help- 
ing to  bring  this  about.  .._         ,     , 

GENERAL^-  ■■■"'"■■■     "'"  "'  '   '    "  ' 

■  J.  A.  Burke  lias  been  appointed  fuel  inspector  of  the  Atchi- 
son, Topeka  &  Santa  Fe,  with  headquarters  at  Clovis,  N.  M. 
His  territory  will  be  the  Pecos  division  and  that  part  of  the 
Plains  division  south  of  Amarillo. 

W.  T.  Davis  has  been  appointed  superintendent  of  air  brakes 
of  the  Chicago  &  Alton,  at  Bloomington,  111. 

'.  H.  B.  Macfarlane,  engineer  of  tests  of  the  Atchison,  Topeka 
&  Santa  Fe,  has  had  his  office  transferred  from  Topeka,  Kan., 
to  Chicago. 

J.  F.  Sheahan  has  been  appointed  superintendent  of  motive 
power  of  the  Atlanta,  Birmingham  &  Atlantic,  with  head- 
quarters at  Fitzgerald,  Ga.,  succeeding  R.  L.  Doolittle,  resigned. 

•  H.  Clevver,  master  mechanic  of  the  Chicago.  Rock  Island  & 
Gulf,  with  hcadciuarters  at  Fort  Worth.  Tex.,  has  been  ap- 
pointed superintendent  of  locomotive  operation  of  the  Rock 
Island  Lines,  with  office  V  ;.'.■- 

at  Chicago.  He  will 
superintend  the  work  of 
the  supervisors  of  loco- 
motive operation,  through 
the  master  mechanics, 
to  efifect  further  econ- 
omies in  the  use  of  fuel, 
locomotive  supplies,  lu- 
bricating material,  and  in 
the  operation  of  the  lo- 
comotive. He  will  also 
render  every  assistance 
possible.  through  the 
various  officers,  to  im- 
prove the  maintenance, 
efficiency  and  operation 
of  the  locomotive  by 
further  instructive  meth- 
ods, in  order  that  the 
cost  of  locomotive  oper- 
ation may  be  reduced 
and  its  efficiency  im- 
proved. Mr.  Clewer  was  born  on  March  30.  18()9,  at  Jack- 
son. Ohio.  He  began  railway  work  May  20,  1888,  as  machinist 
helper  for  the  Kansas  City.  Osceola  &  Southern,  and  was  sub- 
sequently imtil  June  24,  1894,  a  locomotive  fireman  rnd  engi- 
neer on  that  road.  He  then  went  to  the  Chicago  &  Alton  as  a 
locomotive  engineer,  and  was  later  road  foreman  of  engines 
and  master  mechanic,  resigning  in  May.  1902.  to  go  to  the  Chi- 
cago, Rock  Island  &  Pacific  as  a  locomotive  engineer  He 
served  successively  as  roundhouse  foreman,  road  foreman  of 
engines  and  master  mechanic  until  his  recent  appointment  as 
superintendent   of  locomotive  operation   of  the  entire   system. 

MASTER    MECHANICS    AND    ROAD    FOREMEN    OF 
,:  ENGINES 

H.  P.  Arnold  has  been  appointed  road  foreman  of  equip- 
ment of  the  Louisiana  division  of  the  Chicago,  Rock  Island  & 
Pacific,  with  headquarters  at  El  Dorado,  Ark.,  vice  J.  E. 
Mourne,  transferred. 

A.  V.  Birch  has  been  appointed  master  mechanic  of  the 
Southern  district  of  the  Minneapolis.  St.  Paul  &  Sault  Ste. 
Marie.  -■':  ■v.  .-'   /' 


Clewer. 


T.  W.  Callahan  has  been  appointed  master  mechanic  of  the 
Missabe  division  of  the  Great  Northern,  with  headquarters  at 
Superior,   Wis. 

Clarence  H.  Chambers  has  been  appointed  road  foreman  of 
engines  of  the  Atchison,  Topeka  &  Santa  Fe,  with  headquarters 
at  Dodge  City,  Kan.  ;•.  .  />'>:'r 

A.  L.  Fillmore  has  been  appointed  master  mechanic  of  the 
Northern  district  of  the  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie,  with  office  at  Stevens  Point,  Wis. 

Hugh  Gall.\gher,  traveling  engineer  on  the  Illinois  division 
of  the  Atchison,  Topeka  &  Santa  Fe,  has  been  appointed  mas- 
ter mechanic  of  the  Arkansas  River  division,  with  headquarters 
at  La  Junta,  Colo.  He  will  also  have  charge  of  a  portion  of  the 
Colorado  division  between  La  Junta  and  Canon  City. 

C.  F.  Gillaspy  has  been  appointed  traveling  engineer  of  the 
Northern  district  of  the  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie.       ■    ;  •.    ,■:.-.;/■     '"  ■•;.■"■'•■■. --v"  :: '•■v. 

Bristol  F.  Gram  has  been  appointed  traveling  engineer  of 
the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie,  with  headquar- 
ters at  Glenwood,  Minn. 

W .  W.  Hamilton  has  been  appointed  road  foreman  of  en- 
gines of  the  Missouri  division  of  the  Atchison,  Topeka  &  Santa 
Fe,  with  headquarters  at  Shopton,  Iowa,  vice  D.  Leary,  as- 
signed to  other  duties. 

E.  C.  Hanse,  general  foreman  of  the  Georgia  &  Florida  at 
Douglas,  Ga.,  has  been  appointed  acting  master  mechanic,  with 
headquarters  at  Douglas,  succeeding  J.  F.  Sheahan,  master  me- 
chanic, resigned  to  accept  service  with  another  company.     ■.     •.. 

John  W.  Hendry  has  been  appointed  assistant  master  me- 
chanic of  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie,  with 
headquarters  at  Thief  River  Falls,  Minn. 

L.  Levsaht,  general  foreman  of  the  St.  Louis  roundhouse  of 
the  St.  Louis  &  San  Francisco,  has  been  appointed  master  me- 
chanic in  the  Brownsville  territory,  with  headquarters  at  Kings- 
ville,  Tex. 

W.  J.  McLean,  who  was  appointed  master  mechanic  of  the 
Duluth,  Rainy  Lake  &  Winnipeg,  a  subsidiary  of  the  Canadian 
Northern,  in  May,  has  been  appointed  master  mechanic  also 
of  the  Duluth,  Winnipeg.  &  Pacific,  with  headquarters  at  the 
\\  est  Duluth,  Minn.,  shops. 

George  F.  Majors  has  been  appointed  road  foreman  of  equip- 
ment of  the  Illinois  division  of  the  Chicago,  Rock  Island  &  Pa- 
cific, with  headquarters  at  Rock  Island,  111.,  and  jurisdiction 
over  Tri-Cities  Terminal,   Peoria  and  Bureau  Lines. 

A.  L.  Moler  has  been  appointed  master  mechanic  of  the 
Charlotte  Harbor  &  Northern,  in  charge  of  motive  power  and 
equipment,  with  office  at  Arcadia,  Fla.,  succeeding  H.  D.  Jack- 
son, resigned  on  account  of  ill  health.  i,  -    .       ."  •  '     .:  •. 

J.  E.  Mourne  has  been  appointed  road  foreman  of  equipment 
of  the  Chicago,  Rock  Island  &  Pacific,  with  headquarters  at 
Trenton,  Mo.,  having  jurisdiction  over  the  Missouri  division 
territory  west  of  Trenton.  ':        •;■;■"-?■?■■.■:. 

Edward  Norton  has  been  appointed  master  mechanic  of  the 
Atchison,  Topeka  &  Santa  Fe,  with  headquarters  at  Dodge 
City,  Kan. 

Nels  Osgard  has  been  appointed  master  mechanic  of  the  Su- 
perior division  of  the  Great  Northern,  with  headquarters  at 
Superior,  Wis. 

W.  C.  Sealev,  general  foreman  of  the  Grand  Trunk  at  the 
Toronto,  Ont,  shops,  has  been  appointed  assistant  master  me- 
chanic of  the  middle  and  southern  division,  with  office  at 
Toronto.     G.   M.  Wilson   succeeds   Mr.   Sealey. 
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George  D.  Siemantel  has  been  appointed  master  mechanic 
of  the  St.  Louis,  Rocky  Mountain  &  Pacific,  with  headquarters 
at  Cimarron,  N.  M.  Mr.  Siemantel  will  have  charge  of  both 
the  mechanical  and  stores  departments.     :•    .v':v   •   V;!  ;^;.  v  -l; '•• 


CAR    DEPARTMENT  ^        >;         V      ' 

P.  Alquist  has  been  appointed  general  inspector  of  the  car 
department  of  the  Pere  Marquette  at  Grand  Rapids,  Mich.,  vice 
W.  H.  Rourk,  resigned.    •■:■•/•.    i-';^.   v  V-    -•  v;v  ••'/.V  •  =  ■  ■/ V'v- 

George  Gladson  has  been  appointed  assistant  car  foreman  of 
the  St.  Louis  &  San  Francisco  at  Francis,  Okla.  ,,..,.:    ..- 

E.  W.  Hartough  has  been  appointed  assistant  chief  car  in- 
spector of  the  Pere  Marquette,  with  headquarters  at  Grand 
Rapids,  Mich. 

G.  W.  Mogre  has  been  appointed  general  foreman  of  the 
car  department  of  the  St.  Louis  &  San  Francisco,  at  Kansas 
City,  Mo.,  vice  G.  A.  Robinson,  resigned.  ^,, 

T.  M.  Ramsdell,  master  car  builder  of  the  Chesapeake  & 
Ohio,  has  been  appointed  master  car  builder  of  the  Chicago  & 
Alton,  with  office  at  Bloomington,  111.       r''-':'-.'^--  'V'.'.::::b'\-  ■■.'■■'^" 

C.  F.  Whitney,  general  foreman  of  the  car  department  of 
the  St.  Louis  &  San  Francisco,  at  Chaffee,  Mo.,  has  been  trans- 
ferred to  Memphis,  Tenn. 


::?■•:••'     SHOP   AND   ENGINE    HOUSE     ■;:.  ::f\:::-'-':'-.r: 

Martin  DeLacy  has  been  appointed  assistant  night  round- 
house foreman  of  the  Chicago  &  North  Western,  with  head- 
quarters at  East  Clinton,  111. 

D.  L.  Delmida  has  been  appointed  foreman  of  the  south  sec- 
tion of  the  roundhouie  of  the  Illinois  Central  at  Springfield,  111. 

I.  H.  Drake  has  been  appointed  general  foreman  of  the 
Atchison,    Topeka    &    Santa    Fe,    with    headquarters    at    Raton, 

N.  M. 

F.  G.  Fisher,  roundhouse  foreman  of  the  St.  Louis  &  San 
Francisco,  has  been  appointed  temporary  general  foreman,  at 
Chaffee,  Mo.,  vice  A.  McCormick,  resigned.     .:■■•.:.  'vvve.  T  ■;• 

Range  Johnson,  boiler  foreman  of  the  Atchison,  Topeka  & 
Santa  Fe,  at  La  Jimta,  Colo.,  has  been  transferred  to  Dodge 
City,  Kan. 

W.  D.  Johnston  has  been  appointed  foreman  of  the  loco- 
motive department  of  the  Chicago,  Rock  Island  &  Pacific,  with 
headquarters  at  Valley  Junction,  Iowa,  vice  J.  H.  Wills,  re- 
signed. 

W.  H.  McDonald  has  been  appointed  assistant  roundhouse 
foreman  of  the  Atchison,  Topeka  &  Santa  Fe,  with  headquar- 
ters at  Clovis,  N.  M.  •  iV  ^  i'  /.v.  ■    .  ^. 

Thos.  E.  McQuade  has  been  appointed  night  roundhouse 
foreman  of  the  Chicago,  Rock  Island  &  Pacific,  with  headquar- 
ters at  Peoria,  111.,  vice  Lee  Munger,  resigned. 

W.  R.  Mabile  has  been  appointed  roundhouse  foreman  of  the 
Chicago,  Rock  Island  &  Pacific,  with  headquarters  at  Winnfield, 
La.,  vice  H.  P.  Arnold,  transferred. 

G.  MiHLEiSEN,  assistant  general  boiler  inspector  of  the  Coast 
Lines  of  the  Atchison,  Topeka  &  Santa  Fe,  has  been  ap- 
pointed boiler  foreman,  with  headquarters  at  La  Junta,  Colo., 
vice  Ranee  Johnson,  transferred.  -;:  .  ;    .  -^ 

F.  C.  MoELLER  has  been  appointed  night  roundhouse  foreman 
of  the  Chicago,  Rock  Island  &  Pacific,  with  headquarters  at 
Burr  Oak,  111.,  vice  W.  O.  Morton,  promoted. 

J.  C.  Satterlee  has  been  appointed  roundhouse  foreman  of 
the  St.  Louis  &  San  Francisco,  with  headquarters  at  Birming- 
ham, Ala.,  vice  James  Galtney,  resigned.   .,  c  ,>      '..!:■'=•-  i'v' 


William  T.  Stevenson,  roundhouse  foreman  of  the  Atchison, 
Topeka    &    Santa    Fe,    at    Cleburne,    Tex.,    has    been    appointed 
general   foreman,   with   headquarters   at      La  Junta,   Colo.,  vice 
;E.  J.  McMahn,  resigned.       ;^     .:  '  ;  '^     '  '^  '  V '=~"^^  •'*^ 

T.  L.  Walters,  roundhouse  foreman  of  the  Atlanta,  Birming- 
ham &  Atlantic,  at  Fitzgerald,  Ga.,  has  been  appointed  round- 
house foreman  of  the  Central  of  Georgia,  with  headquarters  at 
Macon,  Ga. 

Elmer  Waring,  day  engine  inspector  of  the  Atchison,  Topeka 
&  Santa  Fe,  at  Waynoka,  Okla.,  has  been  appointed  night  round- 
house foreman,  vice  George  Cummings,  resigned.  ..  .. 


PURCHASING  AND   STOREKEEPING    J I T     ^^  ' 
Clinton  D.  Baldwin  has  been  appointed  purchasing  agent  of 
the  Bangor  &  Aroostook,  with  office  at  Milo  Junction,  Maine. 

H.  C.  Macklin,  purchasing  agent  of  the  Seaboard  Air  Line 
at  Portsmouth,  Va.,  will  also  have  jurisdiction  over  the  Tampa 

NorthenE   Vv/;"V---;;:V-':.    ■'■■^^y^'  :r'"  ■  ""-.;       :  ^■^;  ^;;-\v-'..X>:>  ..'VvV    V'-'K 

J.  R.  Mulroy.  general  storekeeper  of  the  St.  Louis  &  San 
Francisco,  at  Springfield,  Mo.,  has  been  appointed  general  store- 
keeper of  the  Pullman  Company,  with  office  at  Pullman,  111. 

A.  H.  Young,  traveling  storekeeper  of  the  St.  Louis  &  San 
Francisco,  has  been  appointed  general  storekeeper,  with  head- 
quarters at  Springfield,  Mo.,  to  succeed  J.  R.  Mulroy.  resigned. 


OBITUARY  V       -  - 

Rel'ben  Wells,  who  was  a  railway  mechanical  officer,  well 
known  to  the  last  generation,  died  at  his  home  in  Paterson, 
N.  J.,  on  November  8,  at  the  age  of  neaHy  83  years.     He  was 

born  in  Chester  county, 
Pennsylvania,  on  Janu- 
ary 1,  1829,  and  was  a 
farmer  boy  until  he  was 
17  years  old.  He  then 
became  a  machinist  ap- 
prentice on  the  Reading 
Railroad.  From  there 
he  went  to  Shelby ville, 
Ind.,  as  master  mechanic 
of  several  roads,  which 
were  afterwards  consol- 
idated under  the  name 
of  the  Jeffersonville.  Ma- 
dison &  Indianapolis, 
now  a  part  of  the  Penn- 
sylvania. It  was  while 
here,  in  1868,  that  he 
designed  and  built  one 
of  the  heaviest  locomo- 
tives of  its  day  for  op- 
erating on  the  Madison 
incline.  It  attracted  a 
great  deal  of  attention  at  the  time,  and  a  report  of  it  and  its 
performances  appeared  in  the  proceedings  of  the  Master  Me- 
chanics' Association  for  1871.  The  diverse  duties  of  the  mas- 
ter mechanic  at  that  time  may  be  realized  by  the  following 
instance.  In  the  summer  of  1863  two  army  corps  from  the 
army  of  the  Potomac  had  to  be  moved  to  Nashville.  Tenn.,  as 
quickly  as  possible  and  with  no  more  public  notice  than  was  nec- 
essary. The  army  officer  in  charge  of  transportation  arrived  at 
Indianapolis  only  a  few  hours  before  the  first  company  of  the 
troops,  and  as  both  the  president  and  the  superintendent  of  the 
road  were  out  of  reach,  Mr.  Wells  was  for  six  days  in  entire 
charge  of  the  road,  operating  it  exclusively  for  the  transporta- 
tion of  the  troops  from  Indianapolis  to  Louisville.  During  this 
week,  therefore,  he  acted  as  superintendent,  master  mechanic, 
yard    master    and    even    train    despatcher.      He    was    with    the 


Reuben    Wells. 


. .  -'*T*.  !-•'         •;    ■     •■• 
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//  is  I'ur  ifrsirc  to  make  tlicsc  ii'iiiniiis  i-'.-it  as  i-<niii^lrli!y 
as  fiWsil'U-  all  the  chan:^cs  that  take  j^hitc  in  tlic  niriluiiiintl 
dcpa>liiichts  of  the  raihyays  <<(  this  t-"iiiitry.  and  :^\-  shall  „'i-i///v 
appwiati'  iiiiy  (tssistaiu'c  thai  mir  iwtiicrs  uuiy  :^i:i'  us  in  lidt- 
r'»/A'  /<>  hriir^  this  ahfiil. 

(IHNHRAL. 

J.    A.    r. I  KKi:   has   iavii    ai>ii"iiittil    fiul    iii-incti'r   <'i"   llh.  Atilii- 

si'ii.    'ri'iicka    i*V:    Santa    li.    uitli    luaili|iianir>    at    Cl-ai--.  X.    M. 

Mis  ttrril(ir\-  ^\iIl  lie  tlic  I'coc-  ili\i-iMii  ami  that  pan  ..f  the 
IMains   ilivisiun   sipiilh   uf  Amarill". 

\\  .  r.  D.wis  has  been  appi'intiil  >nperinteiiiliiit  ct  air  hrak' - 
111  the  I  iiicayo  it  Alton,  at  l]lM..iiiiii'ji..n.   111. 

■  II.  !'..  Maii  \KI.\NK.  eiii:iiuer  .i|'  te>t-  >■!'  ilu  Viohi-pii.  '["..peka 
&  Santa  he.  has  had  his  ■ 'tVue  transit  rriil  ir^m  [""peka.  Kan.. 
t"  Chicayu. 

J.  I-.  SllK.\n.\N'  has  hecn  a'pixiinteil  sn|ierinteiiiK  nt  •■!'  ini>ti\e 
jX'Wer  (if  the  .\tlanta.  i'.irmim^hani  v'v  \tlaiiiic.  with  iie.iil- 
(jiiarter^   at    iit/i.;iTa](l,  <  ia..   >noi-ceilini.;    K.    I.     I  )■■  little.   i\-iL;neil. 

11.   (  i.KW  KK.    iiia-^tei"   iiuthanii.-   'i    I  lie    I  lii>;r>;.i.    U'lik    l^laiul   \V: 
(iiilf.    uitli    hea<l<iii.irtei>    at     inil     Wniih.    'lex.    ha-    luen    ai'- 
poinieij    supcrinieiiilent     mI     liiemu' 'lue    ■  ipeiatii 'ii    "i    the    Km-k 
IslaniP  Cinvs.  with   tilViee    : 
at      t  Itieai^i..        I  le      wiU' 
superintend  the   uurU  ii.l 
the    >iiiier\isors    uf    I<»e-<i- 
ini'tiv  e  i.pt  rati'  'H.  thri.iitih 
the      master      iiieciianies. 
to    eiVeet     further    eo'iu- 
oniie>  in  the  use  m    tuel. 
1.  .ei  ini.'ii\  e    supi'lies.    lu- 
bricating tnattfKil.  an<l  in 
tile   tiiieratinn   "i    tlie   lo- 
CMinolive.      He    will    alsn 
rtufler    every    a-si~lance 
p.  is^ilife.       thriiu.v'h       the 
varivus    "il"ti<"ers,    tn    im- 
prove    tile     maintenance. 
t'tViciency    an<i    uperation 
of     the     liiciitniilive     tiy 
further  in>trnc'i\e  iiietli- 
imIs,    in     'inler     thai     the 
Cost  of  liici.inioti\e"per- 
aiiiiii     ina\'     Ik-     reilucO'l. 
artfl,     its     efticiencv      itu- 

|iro\ed.  Mr.  t'ltw.T  uaslmni  on  .Mar>h  My  iSd''.  at  jark- 
son.  Ohio.  Me  lu-aii  railway  w.rk  .May  _'(».  ISSS.  a<  ni.ichiin-t 
lieli>er  for  the  Kau.-as  ("ity.  <  Kceola  \-  Southern,  and  ua-  -uli- 
sequeiitly  until  June  _'4.  1S<)4.  a  locomotive  lireman  ;  nd  en.;i- 
neer  oil  that  road-  He  then  went  t-'  the  i'liicauo  vV  Alton  a-  a 
Ioconioii\e  en'-:int.-er.  and  was  later  road  ion  man  oi  en'.:ine- 
and  m.i-ti  r  mechanic.  restt:nint;.inMay.  Vi)2.  \"  l'o  lo  the  llii- 
caiio.  l-tock  island  \-  i'acinc  as  a  locomotive  enuin.e,-  Ih- 
ser\ed  successively  a-  roun<lhonse  foreman,  ro.dl  fortni.iii  ..i 
entiines  and  ma-t<r  nuchanic  until  hi-  recmt  ap|ioimmriu  a- 
supirinteiiiKiU    of   locomotive   operation    of   the   iniire    >\-'.em. 

MASTKK    MICM.AMCS    A.M)    l«)AI)    lOKIMIN    OI 

ENC.INKS 

IT.  P.  .\i<\<'l.D  has  hctil  apiiointid  road  foreman  of  djuip- 
nunt  of  the  Louisiana  (h\i>ion  of  the  rhicai^o.  Uock  U!;md  iS: 
racilic.  with  headiiuarter-  at  h-l  I'orado.  .\rk..  \  ice  J.  1".. 
Mourne.   traii-ferred. 

.\.  \'.  r.iRCH  lias  been  appointed  master  mechanic  of  the 
Southern  di.-,trict  of  the  Mini.eapoh-.  St.  Paul  I'v  Sault  Ste. 
Marie.  :.  ■' ;         ■.;.  -^  ;  T  ■;■  -■■...- 


H.    Ciewer. 


T.  \\  .  t.\Li..\ii.\.\"  has  been  api>oimed  ma.-ter  mechanic  of  the 
Mi>>alie  di\i>ion  of  the  (ireat  Xortlurn.  with  hea<l"|uarters  at 
Superior.   Wis. 

t'l  NUKNCK  ii.  t  iiAMitKks  Iias  beeii  .appuinted  road  foreman  of 
engine-  of  the  .Xtcliisf.m.    Topcka  &  Santa  I'e,  with  head(iuartcrs 

at    1  )od'..:e  I  ily.  Kan.  •  .  • 

A.  I..  I'li.i.MiiRK  ha<  luen  apiioiiued  master  mechanic  of  the 
Xortlurn  district  of  the  Minneapolis.  St.  Paul  iS:  S.iidt  Ste. 
Marie,  with  ottice  at  Stevens   Point,  Wis. 

lltcii  (i.\LL\tiiiKK.  traveling  engineer  on  the  Illinois  division 
of  the  .\tchison.  Topeka  &  Santa  le.  has  been  appointed  mas- 
ter mechanic  of  the  .\rkansas  River  division,  with  liead(|uarters 
at  i.a  Jmit:i.  C'olo.  lie  will  also  have  ch;irge  of  a  i>oriion  of  the 
I  olor.ido  division  between  La  Junta  and  Canon  City. 

I '.  I'.  <iiii.\-i'\  has  hiHii  .-ippoiiued  tra\eling  engineer  of  the 
Xoiilurn  district  of  the  Minneapolis,  St.  Paul  &  S.'Uilt  Ste. 
Marie.  ..    ;,;  :    ,;    _    .'  ,  '      ,      •     ,. 

r.Ki.-r.ii.  1'.  (Ika.m  has  been  appointed  traveling  engineer  of 
tile  Miime.ipolis.  .*^t.  I'aul  \  ."^ault  Ste.  Marie,  with  headipiar- 
ler-   at    <  deinvood,   Minn. 

W  .  \\  .  ll\Mii.To.\  h.is  been  aiijioinled  road  foreman  of  eii- 
Liiius  of  the  Mi>souri  di\i-ioii  of  the  .Atchison,  Topeka  ^v  Santa 
le.  with  lu  ad<|Uarters  at  Shopton.  Iowa,  vice  1).  l.eary,  as- 
>iL;ned  to  other  duties. 

1".  ('.  II\N-K.  general  foreman  of  the  Georgia  \-  Idorida  at 
1  >ouylas.  Ca..  lia^  been  appointed  acting  miister  niech.inic.  with 
licadi|uarter.-  at  l)ougla>.  succeeding  j.  1".  She.'iban.  master  mo- 
ch.itiic.  re-igiied  lo  accept  service  with  another  company. 

]'<\\s  \\  .  IIkmUvV  ha-  been  appointed  assistant  m;ister  me- 
chanic of  ilu'  Minneiqudi-,  .St.  Paul  &  Sault  Ste.  M.irie.  with 
lu-a(b|uarter-   .at   Thief   River    Falls.    Minn. 

1..  l.iA-\in.  veiieral  foninan  of  the  St.  I.ouis  rotmdhonse  of 
the  ."^t.  Loi;i-  \-  .^aii  lr;inci>co,  has  heeii  appointid  master  me- 
chanic in  the  r.ro\\n-\iIU-  territor\.  with  lie.idi|narti  r-  at  i\ings- 
ville.   Tex. 

\\  J.  Ah  1.1  \x.  who  was  appointed  master  mechanic  of  the 
hnhitli.  Kainy  Lake  \-  Winnipeg,  a  subsidiary  of  the  Canadian 
Xortliern.  in  Ma\.  has  been  appointed  master  mechanic  also 
of  tin-  Duluth.  Winnipeg  \-  Pacific,  with  headiiiiarters  at  the 
\\  e.-l   I  •tiluth.  Minn.,  shops. 

CioKdK  !•.  .Al  \joK-  li.as  bein  .appointed  roa<l  foriin.an  of  equip- 
niiiit  of  the  Illinois  division  of  the  I'hic.ago.  Rock  Island  &  Pa- 
cific, with  hcidquarters  at  Rock  Islam!.  111..  an<l  juri-diction 
o\er    Tri-Cities    Tirminal.    IVori.i   ,ind    Hureati    Lines. 

A.  I..  Mill. Ik  h:i<  luen  appointed  master  mechanic  of  the 
I  harlotte  1  harbor  \-  X'orthern.  in  charge  of  motive  iiowi-r  and 
ri|nipment.  with  oui,,.'  ,it  Arc.adi;!.  Ila..  siicceedin.g  II.  I  >.  Jack- 
-on.  re-ivned  on  account  of  ill  health.  ^-  •.      ,,  ,         ; 

\.  v..  AIoiKNi;  ha-  bet  II  appointed  ro.ad  fon-m.iii  of  e<|uif)ment 
of  the  Chicago.  Kock  Island  \-  Paciiic.  with  headquarters  .'t 
I  renion.  Ab...  h.aving  jurisdiction  over  the  Ali-souri  division 
lirritiiry   we-l   of   Trenton.  ■  ..       "   :, 

|-.iiw.\kii  Xiikiiix  li.is  been  aiipointrd  nia>tir  nuchanic  of  the 
Atchison.  Topeka  \-  Santa  I  e.  with  headquarters  at  Dodge 
City,  Kan. 

.\i:i.s  0>(; Akii  has  been  .aiqiointed  m.i-ter  nuchanic  m  the  Su- 
|ierior  di\ision  of  the  Cire.il  Xortlurn.  with  luadquai  lers  ;it 
."^uiH-rior.   Wis.  ■  ..  ■,_       ■  ^'  ..J 

W'.  C.  Skaikv.  general  foreman  of  the  Grand  Trunk  at  the 
Toronto,  Out.,  shops,  has  been  afipointed  assistant  master  nic- 
ch.anic  of  tiic  miildle  and  southern  di\ision,  with  ulVice  at 
I  oroiito.      C.    M.    Wil>,  ,n    -ucceeils    Air.    Sealev.  •      ' 


,"s  ■-■s. ,":.  •■  '.:■':  ." . 
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GidKciK  D.  SiKMAXTKL  luis  lucii  app' (iiiud  niaslLT  nuilumic 
of  tile  St.  Louis,  Kocky  Mountain  &  Pacific,  with  lica<l(|iiartcrs 
at  Cimarron,  X.  M.  Mr.  SiciiianlLl  will  lia\e  cliarge  of  Imth 
the   TiK'clianical   ami   stores    (leiiartmcut.-;.  , 

CAR     I)HPAKTMKNT 

1'.  Ai.oiisT  has  Ih-cii  aj)|iiiintc(i  L;ciural  inspcclur  of  tlic  car 
(k'ljartnient  of  the  IVrc  Man|iuitc  at  Graml  ivapids.  Mich.,  vice 
\\  .    il.    Roiirk.    resi.uneil. 

(JK()kf;K  Gl.\u.^(ix  has  Iieeii  ajipointed  assistant  car  foreman  of 
the  St.  Lonis  vt  San   I'rancisco  at  Irancis,  Okla. 

E.  \\  .  II.\kt(H(;h  has  heeii  aiiiiointctl  assistant  chief  car  in- 
spector of  the  I'ere  Marquette,  witli  Iie.'ulquariers  at  Grand 
Rapids.  Mich..;  -.;  .,  .>    ■        '.       ^     ■:<...  , 

(i.  W.  MiMikF.  has  lieeii  appointed  general  foreman  of  the 
car  (lep.irtnient  of  tlie  St.  l.nuis  &  .^an  l-'rancisco,  at  Kansas 
City,   Mo.,  vice  (i.  .\.    Rojiinson,  risi;-;ne(l. 

T.  M.  i\ AM.-UKI.I..  master  car  Imilder  <<{  tlie  Ghes:i!<e;ike  iS: 
Ohio,  lias  heen  appointed  master  car  hiiilder  of  the  (  hica.ci  i*v: 
.Alton,  with  office  at   r.Ioomingt'in.II!.  ;  :. 

G.  1".  Wtijtnkv.  general  foreman  of  the  car  depiirtfrent  of 
the  St.  Louis  &  S.in  I'r.mcisco.  at  (.  ha ffee.  Mo..  ha>  I)eeii  trans- 
ferred ti)   Memjihi^,   'i\nn.  ..■     ■  ;,     ;: 

SHOP    AND     ENGINE     HOUSE 

-Mnkiix  I)i  l..\t  V  has  heen  .tpicinted  assistant  night  roinid- 
lii)n>e  f>'remaTi  of  the  Ghic,ig->  iK:  .Xnriii  Western,  \vith  head- 
qiiarter>  at   l-last   Glinioii,   ill.     ..;■  ;.-/,:.'■  '-, 

1)  L.  Dii.Min.x  has  been  appointed  f"rein,in  cf  the  >"U\h  ^ec- 
ti'in  of  the  r. 'uudl^au^e  of  the  Illinois  Central  at  Sitringlield,   ill.. 

I.  II.  1)k.\i<k  h,is  !)een  appointed  gener.il  foreman  <if  the, 
Atchison,  Topeka  &  Santa  le,  with  headquarters,  at  Jiatun.  ' 
X.   M."-'^'-  '  :.     :'</'\ 

!'.  G.  ]-"i.-iiKK,  roundh"iise  foreman  of  the  St.  Louis  &  San 
I'rancisco,  has  heen  ai)pointed  temporary  general  f'trvman.  at 
Chaffee,   Mo.,   vice   A.   McCumiick.    resigned. 

iv.VN'CE  JoHNSuN,  Ixiiler  foreman  ui  the  .\tchison.  Topeka  &: 
Santa  Fe,  at  La  Junta,  Colo.,  has  been  transferred  to  JJodge 
City,  Kan.   ■..'■•/'.    >■.._/' "^  •"■.-''■■  "■;\'.:' ■:-.;■■■■-':■■  "■    ■'   ,.   ']   ■..•  ■■■}■:•:'■■ 

\V.  D.  JonNsrnx  has  been  appointed  foreman  of  the  loco- 
motive departn>ent  of  the  Chicago,  Rock  Island  &  Pacilic,  with 
hcadfiuarters  at  X'alley  Jinictii^m,  lowa,  vice  J,  IL  \\  ills,  re- 
signed. 

W.  IL  McDoN'.M.t)  has  been  aiijiointed  assistant  roundhouse 
foreman  of  the  Atchison,  Topeka  vK:  Santa  J"e.  with  headquar- 
ters at  Clovis,  X.  yi. 

Tiios.  E.  McQlwde  has  been  appointed  night  roundhouse 
foreman  of  the  Chicago.  Rock  Island  &  Pacific,  with  head(iuar- 
tcrs  at   I'eori.i.   111.,  vice  Lee  Munger,  resigned.  ■  ". 

W.  R.  M.Mui.K  h,'is  been  ap]>ointcd  roundhouse  fureman  of  the 
Chicago,  Rock  Island  iS:  Pacific,  with  headquarters  at  Winnlleld. 
La.,  vice  II.   P.   Arnold,  transferred. 

G.  Miiii.KisKN.  assistant  general  boiler  inspector  of  the  Coast 
Lines  of  the  .Atchison.  Topeka  &  Santa  Fe.  has  been  ap- 
pointed boiler  foreman,  with  heachiuarters  at  La  Junt.i.  Colo., 
vice   Ranee  Johnson,  tr.'insferred. 

F.  C.  MoKLi-KR  has  been  appointed  night  roundhouse  foreman 
of  the  Chicago.  Rock  l^l.md  iS:  Pacific,  with  headcpiarters  at. 
P.urr  Oak,  111.,  vice  W .  O.  Morton,  promoted.  ;    ■    .     :    '    \- 

J.  C".  S.VTTKRi.F.E  has  bccu  appointed  roundhouse  foreman  of 
the  St.  Louis  &  San  Francisco,  with  headquarters  at  Rinning- 
Iiam,  -Ala.,  vice  James  Galtney,  resigned. 


\\'jf.i.i.\M  T.StMENso.v.  rouii4|hou-e  foreman  of  the  .\tchison. 
i  opeka    \    Santa    Fe.    at    Cleburne,     lex.,    has    been    appointed 
gener.il    foixni.in.    with    headciuarters    at       La   Jnnt.i,    ColO;,    Vt.ce 
I'".  J.  McM,iIin.  resigned.  ;,  -  .... 

T.  L.  \\  .M-TiKs.  roundhouse  forem;in  of  tlu;  Atlanta,  Birming- 
ham &  .\tl;intic.  at  litxgerald.  CJa.,  has  been  apiiointed  round- 
house foreman  of  the  Centnd  of  Georgia, -.with  Jieadqiuirlers  at 
Mac<jn,  Ga.   :;.  :»:,..  '-.'._  '  "      ^    - 

l-.i.MER  W'.vRiNc,  day  engine  inspector  of  the  -\lcliison.  Toj>eka 
&  Santa  le.  .tt  W.aynoka.  Okla..  has  lieen  appointed  niglit  round- 
IkjUSC   foreman,   vice  (it*orge  Cummings.   resigne<l. 

PURCHASING   AND   STOKKKEEPINC; 

Gi-i.NToN'   I).   li.M.|)VviN  Iias  been  aiqioiuted  purchasing  avient  of    . 
thi;  Bangor  &  .\ro<»stook,  with  r.ffice  at  Milo  Junction.  M.iine. 

IT.  C.  M\<M.i\.  iiurcha^iuL;  .iL^ent  of  the  Seabi.Kard  .\ii"  Line 
at  Portsmoiuh.  \'a.,  will  also  ha\e  jurisdiction  «ner  the  T.impa 
Xorthern.  .    .  :'  '; 

J.  R.  Mn.Kov.  general  storekeeper  of  the  St.  T.ouis  Jt  San 
Francisco,  ;it  ."^pringHeld.  ^bl..  h;is  been  appointed  general  store- 
keeper of  the   Pnllni.in   C"omp;uiy.   with  ollice  at    Pullman.   111. 

A.  11.  ^<l^^■<i.  traveling  storekeeper  of  the  St.  Louis  &  San 
I'r.incisco,  has  been  .iiqiointed  general  storekeeper,  with  bead- 
quarters  at   SpringlieW.  Mo.,  to  succeed  J.  R.  Mulroy.  resigned. 

■■-■■vO"V  "■-■■-,.'     OBITUARY  ,:-  ; ■' ' 

Ri.rMiN    \Vt;i.i.>.   who    was   a   railway    mechanical   otiicer.    well     . 
known    to    the    last    gener.-ition.    died    at    his   home    in    i'alerson, 
X.    ]..  on    .Xoveitiber  S.   at    the  a.Lie   of  nearly  S3  year.s.      He   was 
;;;■■;:;;:;;.•  born   in   CTiester  ;,coHnty, 

Pinnsylvania.  on  Janu- 
ary L  l!^29.  .•end  was  a 
fanner  boy  until  'je  was 
17  ytari  old.  lie  then' 
l.icanie  a  macliinist  ap- 
irentice  on  the  iVeading 
Ivailfdad.  From  there 
he  went  to  Shelby \ille, 
Ind..-  as  master  mechanic 
of  several  roads,  which 
were  afterwards  coiisol- 
i'liled  imder  the  name 
of  the  JefTersf>n\ilU\  Ma- 
dison i^v:  Indiatvapolis,  , 
now  a  jt.art  of  the  Penn- 
sylvania. It  wa-^  while 
here,  in  L^>S,  that  he- 
designed  and  built  one 
of  the  heaviest  Iocotuo- 
tivcs  of  its  day  for  op- 
erating on  the  M.i<lison 
incline.  Tt  attracted  a 
great  deal  of  attention  at  the  time,  .ind  a  repeTt  of  it  auil  its 
perform.-inces  appeared  in  the  iimceedings  of  the  M.ister  Me- 
chanics' -Vssociation  for  1S71.  The  diverse  duties  of  the  mas- 
ter mechanic  at  th;it  time  may  be  realized  hy  the  following 
instance.  In  the  summer  of  ISO.^  two  ;irmy  corps  from  the 
army  of  the  Potoin.ac  h;id  to  lie  mo\e<l  to  Xaslnille.  Tcnn.,  as 
quickly  as  jiossible  and  with  no  more  imblic  notice  th.'in  was  nee-- 
essary.  The  army  ottieer  iti  charge  of  transportation  arrived  at 
IndianaiM>lis  oidy  a  few  hours  before  the  first  company  of  the 
troops,  and  as  both  the  pre.sident  and  the  superintendent  of  the 
road  were  out  of  reach.  Mr.  Wells  was  for  six  days  in  entire 
charge  of  the  road,  operating  it  exclusively  for  the  transporta- 
tion of  the  tr<iops  from  Indianapolis  to  L<niisville.  During  this 
week,  therefore,  he  acted  as  superintendent,  master  mechanic. 
vgrd    master    and    even    train    despatcher.      He    was    with    thfc 
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*'  :  r.  J.   M.  &  I.   for  25   years,   during  five   years   of  which   he  was 

:*  ''.-i ,,  a  trustee  of  Purdue  University.     In  1878  he  went  to  the  Louis- 

!      .  ville  &  Nashville  as  superintendent  of  machinery.     He  was  ap- 

' ,.  pointed  general  manager  in   1884,  and  the  next  year  was  made 

:■-   '  assistant    to    the    president.      In    1887   he    left    the    Louisville   & 

'I  Nashville  to  become  superintendent  of  the  Rogers     Locomotive 

J  ,  Works,   at   Paterson.     He  was   made  manager  of  the  works  in 

1  ■  •'  1900,    and    retained    this    position    after    the    absorption    of    the 

V    .^  Rogers  Works  in  the  American  Locomotive  Company.     He  re- 

I    ..  signed    in    April,    1907.      From    the   date   of   its    formation,   and 

,!;.  during  the  whole  period  of  his  active  life,  he  was  a  prominent 

;  ;■    .•'.  member   of  the  American   Railway   Master   Mechanics'   Associa- 

'-  tion,   serving  that  organization   as  president  from   1882  to   1884, 

:(..  and  exerting  an   important  influence  on   the  actions  of  the  so- 

;....\  ciety,  in  whose  discussions  he  took  great  interest. 

'    'i  :-     '■  ' 
'  .<        '    ■■' 

>  j.    ,...'.  ;  M.  A.  Malloy,  master  mechanic  at  the  South  Pittsburgh.  Pa., 

y\...  shops   of  the    Pennsylvania    Railroad,   died   on    Xovember   3,   at 

;;y  ;■:  Pittsburgh.     He  was  born  at  Salem,  W.  \'a.,  on  September  30, 

i  \  '  1855,   and   was   educated 

'^''.ir  in     the     public     schools. 

■'■:.•  After  completing  his  ap- 

.t  ^":  prenticeship     in     a     ma- 

■  ''/■■:  chine  shop  at  Hollidays- 

./.  burg.     Pa.,     he     entered 

,;    /  the  service  of  the  Penn- 

,,i  ':.''.  sylvania      Railroad      on 

'  =  ■  •  April  14,  1879,  as  a  ma- 

:'  ,  chinist    at    the    Altoona 

.;■;  machine    shops,    and    in 

;   ; ,  ;  April,    1881,    was    made 

.;";;.:  inspector.       In     October, 

V;  •  ■;  1883,  he  was  promoted  to 

-■  iv  a    gang    leader,    and    in 

-:,.]'  1894  was  made  foreman. 

v:^^  On  January  15,  1902,  he 

. '".'  was  made  assistant  mas- 
ter mechanic  at  the  South 

•  w  Pittsburgh   shops  of  the 

.  ;  j  ""  same  road,  and  one  year 

'     .'  later    he    was    promoted 

y'f;  to    master    mechanic    at 

,  ■  the  South  Pittsburgh  shops,  which  position  he  held  to  the  time 
of  his  death. 

.    ;.v  Howard  James,  director  of  purchases  of  the  Great  Northern 

■-  Railway   and   vice-president   and   general    manager   of   the   Great 

>.  Northern    Steamship   Comi)any   and   president   of   the    .Vorthern 

fj  ,»  Steamship    Company,    and    S.    B.    Plechner.    purchasing    agent 

-;-  of   the   Great    Northern    Railway,   were   killed   on    .Xovcmber  24, 

V  i  when   the   automobile   in    which    they    were    driving    upset   near 

v""  V.  "North    Oaks,"   the    country    home    of    James   J.    Hill,    located 

■;•;•'  about  eight  miles  north  of  St.  Paul.  Minn.     Mr.  James  was  born 

.  ,    f  August    12,    1862,   and   began    railway   work   in    December,    1882, 

"'  .'>  as    clerk    in    the    general    freight    department    of    the    St.    Paul, 

V'..,-  Minneapolis    &    Manitoba.      From    1886    to    1888,    he    was    sec- 

-,  :.'  retary  to  the  general  manager  of  that   road   and  was   then   for 

.'.i  one  year  treasurer  and  purchasing  agent  of  the  Eastern  Rail- 

;::.,,:  ..-u  way    of    Minnesota.      In    September.    1889.    he    became    superin- 

.'■,■.'-  tendent   of  the   Northern   division   of  the   St.    Paul.   Minneapolis 

;.  /  1  &    Manitoba    and    the    Great    Northern    at    Barnesville.    Minn.. 

.;    -'j  and    from     1892     to    September,      1895.    superintendent    of    the 

:;'.' '.  ■•  Minneapolis    Union.      He   was   then    made    purchasing   .igent   of 

■.  ■  .:l^  the   Northern   Steamship   Company,   and   in   .August,    1899.   pur- 

.'.i  chasing    agent    of    the    Great    Northern    Railway.      Mr.    James 

.'  '   '!  became   director   of  purchases   of  the   Great   Northern   Railway, 

.:;..-'  vice-president    and    general    manager    of    the    Great    Northern 

.':>';  Steamship   Company  and   president   of  the    Northern   Steamship 

r;..-    .:,  Company,    in    September,    1905.      Mr.    Plechner    also    had    been 

■•••.  with  the  Great  Northern  Railway  for  a  number  of  years. 


New  Shops 
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Atchison,  Topeka  &  Santa  Fe. — The  engine  house  and  ma- 
chine shops  at  Long  View,  Tex.,  were  destroyed  by  fire  on  Oc- 
tober 25. 

Boston  &  Maine. — Plans  have  been  prepared  for  building 
frog  shops  at  Nashua,  N.  H.  The  list  of  tools  for  the  new 
Billerica  shops  near  Lowell,  Mass.,  will  be  made  public  in  the 
near  future.  The  shops  are  planned  for  repairing  30  loco- 
motives, 200  passenger  cars  and  1,000  freight  cars  a  month. 
B.  S.  Hinckley  is  the  purchasing  agent,  and  is  located  at 
Boston.  • 

Canadian  Pacific. — It  is  reported  that  this  road  will  erect 
car  shops  at  Toronto  at  an  approximate  cost  of  $500,000.  It 
is  reported  that  this  road  will  also  build  large  car  shops  at 
.Moose  Jaw,  Sask.  "••••; 

Canadian  Northern. — Bids  will  soon  be  called  for  for  the  build- 
ing of  a  blacksmith  shop  and  engine  house  at  Port  Mann,  B.  C. 

Chesapeake  &  Ohio. — Improvements  will  be  made  at  Rus- 
sell, Ky.,  on  the  engine  house  and  shops.  Expenditures  will 
amount  to  approximately  $1,000,000. 

Chicago,  Milwaukee  &  St.  Paul. — A  new  engine  house  will 
be  built  at  .Austin,  Minn.,  and  the  shops  will  be  electrified. 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis. — The  work  of 
building  the  new  engine  house  at  Cairo,  111.,  will  soon  be  begun 
and  the  plans  for  the  electrification  of  the  yards,  engine  house 
and  machine  shops  at   Hillsboro,  111.,  have  been  completed. 

LoLisviLLE  &  Nashville.— It  is  reported  that  this  company 
will  build  car  shops  at  Irvine,  Ky.  .An  extension  of  the  line 
is  now  being  made  from  Winchester,  Ky.,  to  Irvine. 

MissiiiRi  &  North  .Arkansas. — A  contract  has  been  made 
by  the  directors  and  receivers  of  this  road  for  new  shops  at 
Harrison,  .Ark.  It  is  reported  that  $125,000  has  been  appropriated 
for  this  work. 

Michigan  Central.— It  is  reported  that  a  machine  shop  will 
be  erected  at  Jackson,  Mich.  .: ;. 

Mis.-^ouRi  Pacific. — A  new  12-stall  engine  house,  blacksmith 
shop,  boiler  shop,  oil  house  and  other  improvements  will  be 
erected  at  .Atchison,  Kan.,  at  an  approximate  cost  of  $35,000. 

.New  York,  New  Haven  &  Hartford.— Contracts  have  been 
awarded  for  a  repair  shop  at  Maybrook,  Conn. 

Pe.vnsylvania. — A  new  engine  house  will  be  built  at  Altoona, 
Pa.,  which  will  contain  40  stalls.  .A  machine  and  blacksmith 
shop  will  also  be  built  and  equipped  with  an  electric  traveling 
crane.  A  mechanically  operated  coaling  station  will  be  erected 
with  two  50.000  gallon  water  tanks.  Smaller  buildings  will  be 
included  in  the  general  plans  and  the  structures  will  be  made 
of  steel  and  concrete.  Plans  have  been  prepared  for  the  addi- 
tion of  nine  new  stalls  to  the  engine  house  at  Morrisville,  Pa. 
-A  new  blacksmith  and  machine  shop  will  also  be  built.  The 
construction  of  a  large  engine  house  at  East  St.  Louis,  Mo,,  has 
been  started.     There  items  are  not  confirmed. 

Queen  &  Crescent. — The  work  of  improving  the  shops  and 
engine  house  at  Ludlow,  Ky.,  will  be  commenced  in  the  near 
future. 

Southern  Pacific. — Plans  have  been  made  for  an  increase 
in  the  capacity  of  the  Sparks,  Nev.,  shops. 


Pullman  Passengers. — During  the  last  fiscal  year,  24,256,000 
passengers  rode  in  Pullman  cars.  This  is  an  increase  of  4.6  per 
cent,  over  the  previous  year. 
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Supply  Trade  Notes 


The  Alexander  Milburn  Company,  Baltimore,  Md.,  has  just 
moved  to  its  new  premises,  1420  West  Baltimore  street.        Vv'-,-:: 

Edwin  Strassburger  has  been  made  vice-president  of  the  Buffalo 
Brake  Beam  Company,  New  York,  with  office  in  St.  Louis,  Mo. 

Charles  H.  Burt  has  been  made  general  sales  manager  of  the 
Robinson  Coupler  Company,  Washington,  D.  C,  with  office  in 
that  city. 

C.  R.  Jamison  has  resigned  as  sales  manager  of  the  Acme 
Supply  Company,  Chicago,  to  engage  in  business  on  his  own 
account  at  Danville,  Va.  r ,. -.y^^.    ■■■■■:■■■.:■■■;■-■■■  :i.-- :.■:.:  "^  —■: 

The  Industrial  Car  Company,  Cleveland,  Ohio,  manufacturers 
of  electric  cars  and  locomotives,  has  changed  its  name  to  the 
Electric  Locomotive  &  Car  Company. 

The  S.  Jarvis-Adams  Company  has  changed  its  name  to  the 
Pittsburgh  Iron  &  Steel  Foundries  Company,  with  general 
offices  at  its  works  at  Midland,  Pa.      ■  \  .•..■'  -:  ,  ■  t -. ; 

A.  Lichtenhein,  Canadian  representative  of  the  Galena-Signal 
Oil  Company,  Franklin,  Pa.,  with  office  in  New  York,  died  at 
his  home  in  New  Rochelle,  N.  Y.,  on  October  31. 

The  erecting  plant  of  the  American  Car  &  Foundry  Com- 
pany at  Terre  Haute,  Ind.,  was  destroyed  by  fire  on  Novem- 
ber 18.     The  loss  is  estimated  at  between  $75,000  and  $100,000. 

The  Rumsey  Car  Door  &  Equipment  Company,  Chicago,  has 
been  incorporated  by  J.  W.  Rumsey,  Oscar  Hogin  and  W.  H. 
Sheasby.  The  company  will  manufacture  car  doors  and  railway 
equipment.  ",•  .^'"  ;;'^•■■v^ !'  v' •.: '■  .^  < .^'-.X'''-^  .-.'■'.  ^'  'U  -A- 

The  Chicago  Bearing  Metal  Company,  of  Chicago,  has  pur- 
chased 8.44  acres  on  the  north  side  of  West  Forty-third  street 
near  Western  avenue,  Chicago,  on  which  to  erect  a  new  $200,000 
fireproof  plant. 

The  sales  of  the  Westinghouse  Air  Brake  Company,  Pitts- 
burgh, Pa.,  during  August  and  September,  the  first  two  months 
of  the  fiscal  year,  exceeded  those  in  the  corresponding  period  of 
last  year  by  75  per  cent. 

The  Alexander  Milburn  Company,  Baltimore,  Md.,  maker 
of  various  kinds  of  acetylene  apparatus,  has  moved  its  gen- 
eral offices  from  505-7  West  Lombard  street,  to  larger  quar- 
ters at  1420-6  West  Baltimore  street.       •    .;•.   .    .   ^        •  .-      _■ 

E.  W.  Strong,  formerly  in  the  publicity  department  of  the 
American  Locomotive  Company,  New  York,  has  been  appointed 
manager  of  the  publicity  department  for  the  American  Vanadium 
Company  and  the  Vanadium  Sales  Company,  Pittsburgh.  Pa<..    . 

Walter  A.  Johnson  has  been  appointed  manager  of  the  At- 
lanta, Ga.,  office  of  the  Independent  Pneumatic  Tool  Company, 
Chicago,  succeeding  John  J.  Keefe,  deceased.  Mr.  Johnson 
has   been   connected  with  this  company  at  its   Pittsburgh  office. 

H.  J.  Downes  has  been  appointed  to  the  vacancy  in  the  publicity 
department  of  the  American  Locomotive  Company,  New  York, 
made  by  E.  W.  Strong's  resignation.  Mr.  Downes  has  been  with 
the  American  Locomotive  Company  for  a  number  of  years  in 
tht  engineering  department.  ,..,  ••,  ..  ^  . 

Charles  L.  Wright,  chief  of  the  briquetting  division  of  the 
Government  Bureau  of  Mines,  has  gone  to  the  Roberts  &  Schaefer 
Company,  Chicago,  to  take  charge  of  its  coal  briquetting  depart- 
ment. This  company  has  acquired  an  operating  plant  where  it 
is  prepared  to  make  briquetting  tests  for  prospective  clients. 

Fred  Lavis,  281  Reconquista,  Buenos  Aires,  Argentina,  who  has 
charge  of  railway  construction  for  the  Argentine  Railway  Com- 
pany,  desires  to  obtain  copies  of  catalogs  issued  by  manufac- 


turers of  railway  supplies,  tools,  machinery  and  various  railway 
materials,  including  engineering  supplies  and  drawing  material;-  ... 

William  Marshall,  president  of  the  Anglo-American  Varnish 
Company,  of  Newark.  N.  J.,  died  at  his  home  in  Asbury  Park, 
November  30,  from  heart  disease.  Mr.  Marshall  was  very 
popular  throughout  the  paint  field,  and  will  be  especially  missed 
by  tlie  members  of  the  railway  masters  painters'  associations. 
He  was  64  years  old. 

Walter  Rachals  has  gone  with  Westinghouse,  Church,  Kerr 
&  Company,  Pittsburgh,  Pa.,  in  their  iron  and  steel  works  de- 
partment. Mr.  Rachals  has  been  connected  with  the  iron  and 
steel  business  in  the  United  States  since  1895.  and  was  chief 
engineer  of  the  National  Steel  Company  until  this  concern  was 
consolidated  with  the  Carnegie  Steel  Company. 

John  J.  Keefe,  southern  representative  of  the  Independent 
Pneumatic  Tool  Company,  at  Atlanta,  Ga.,  died  November  20, 
from  an  attack  of  typhoid  fever.  Mr.  Keefe  was  born  in  Sus- 
quehanna, Pa.,  in  1866,  having  served  most  of  his  time  in  the 
mechanical  departments  of  various  railroads,  until  about  ten 
years  ago,  when  he  entered  the  railway  supply  field. 

The  Crane  Company,  Chicago,  has  concluded  negotiations  for 
the  purchase  of  more  than  100  acres  of  land  at  South  Kedzie 
and  .\rcher  avenues,  to  be  used  for  a  central  plant,  to  cost  about 
$7,000,000  and  employ  6,000  men.  It  is  proposed  to  bring  to- 
gether on  one  side  the  various  separate  units  of  the  Crane  Com- 
pany which  are  now  located  in  various  parts  of  the  city.  Work 
on  the  new  plant  will  be  started  early  next  year :    ,;         .  ; 

At  the  annual  meeting  of  the  Pullman  Company,  Chicago, 
Le  Roy  Kramer  was  elected  assistant  to  the  president,  succeeding 
C.  S.  Sweet,  deceased.  Mr.  Kramer  has  held  this  position  by 
appointment.  All  the  officers  of  the  company  were  re-elected 
and  the  directors  were  re-elected,  except  that  F.  O.  Lowden  suc- 
ceeds H.  C.  Hulbert.  deceased.  George  F.  Baker  vias  made  a 
member  of  the  executive  committee,  succeeding  Mr.  Hulliert. 

Henry  W.  Jacobs,  president  of  the  Oxweld  Railroad  Service 
Company,  Chicago,  has  returned  from  a  five  weeks'  trip  abroad, 
in  which  he  gave  special  attention  to  the  investigation  of  oxy- 
acetylene  welding  and  to  the  manufacture  and  exploiting  of  the 
Jacobs-Shupert  fireboxes  abroad.  Arrangements  for  the  han- 
dling of  the  Jacobs-Shupert  fireboxes  were  made  with  Ganz  & 
Company,  of  Budapest,  Hungary,  who  have  three  large  plants  in 
Europe  and  make  a  specialty  of  building  railway  equipment, 
steamships,  heavy  gas  engines  and  electrical  machinery. 

Cyril  J.  Atkinson,  mechanical  engineer,  inventor  and  patentee 
of  the  Atkinson  gas  producer  and  other  special  devices  pertain- 
ing to  gas  producers,  has  gone  with  Fairbanks,  Morse  &  Com- 
pany, of  Chicago,  who  have  assumed  the  Atkinson  patents. 
This  company  will  place  Mr.  Atkinson's  service  at  the  dis- 
posal of  the  public  for  adapting  the  Fairbanks  Morse  gas  pro- 
ducers to  meet  the  requirements  of  the  industries  desiring  to 
substitute  producer  gas  for  fuel  oil.  Mr.  Atkinson  -was  pre- 
viously connected  with  the  Dornfeld-Kunert  Company,  Water- 
town,    Wis.  _;;>V?:--:,  •••;■;.■':;.'■■     ■■    ^'    .    ^    .  ^'.  •■>■''."' 'jV  '.•'  '^"--:   ^-' T-'"  '';-"' 

J.  W.  Wright,  formerly  sales  manager  of  Griscom-Spencer 
Company,  has  taken  a  position  with  the  Magnolia  Metal  Com- 
pany, New  York,  as  special  representative  on  the  Pacific  coast, 
WMth  headquarters  at  San  Francisco.  Cal.  William  H.  K. 
Gamble,  formerly  southern  representative  of  Chas.  A.  Schieren 
&  Company,  will  be  the  special  representative  in  the  south- 
western territory,  with  headquarters  at  Dallas.  Tex.  A.  E. 
Trachsel,  formerly  export  sales  manager  of  the  Peerless  Rub* 
her  Manufacturing  Company,  will  travel  throughout  the  West 
Indies  and  Latin  American  countries  as  their  special  rep- 
resentative. Gove  S.  Taylor  has  been  made  a  representative 
in  the  Pittsburgh  district  and  surrounding  territory.  Mr. 
Taylor  was  formerly  manager  of  the  Peerless  Rubber  Manu- 
facturing Company. 
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J.  M.  tS:  I.  f(ir  25  years,  duriiii;  li\i'  viar^  "i  wliii-li  lie  was 
a  trustee  of  I'lirdiic  L'niv<.Tsit\ .  hi  1S7N  \\v  wiiii  t..  ilu  I.Muis- 
villc  iS:  .V.'isluillc  as  suin.riinen<li-m  >>{  in.uliiiurx .  lit  was  aji- 
pointcd  general  manager  in  1SS4.  and  tin  mxi  war  w.is  made 
assistant  to  the  president.  In  ISS"  In-  left  tlu'  l...ui^\illc  iK: 
Xasliville  to  l)CCOine  superintendiTit  of  tlie  Umijits  l.cK-iiinoti\  e 
Works,  at  Paterson.  lie  was  ni.'ule  nianauer  of  the  wc^rks  in 
1900,  and  retained  this  position  .after  the  ali-Tptiiin  •■{  the 
Rogers  Works  in  the  Anuric'in  l.ocoinoii\e  roinp.my.  IK  n- 
signtd  in  April,  I'^W.  I'rom  the  d.ite  <>i  its  f. .rinaii'  ii.  an<l 
during  the  whole  period  i>\  his  active  life,  he  ua>  a  iir"tninent 
meinher  of  the  Aimrican  Railw.iy  M.i-ier  Meeh.anics'  Associa- 
tion, serving  that  or;..:ani/ati' 'ii  as  i>resident  from  1SS2  t"  1SS4. 
and  c.xertin.u  an  iini)ortant  inlhienct.'  "U  the  ;icii'.n>  <■{  tlu'  ■>"- 
ciety.  in  who^e  di-cnssii>ns  he  \'"<]<  Liri.it    inicre^t 

M.  .A.  Mali.oV.  ni.oter  tmchanii-  at  tin-  .s..inli  l'illsiiiirL;!i.  I'.a,. 
shops  of  the  I'ennsylvania  Uailro.id.  dn  il  i.n  \i>\enilnr  .\  .it 
rittslnirgh.  lie  was  horn  at  SaUni.  \\  .  \  a.,  on  Si  plitiilH  r  Ml 
IS.^5.  and  was  educated 
in  the  pnhlic  schools. 
After  coinpletinti-  his  ap- 
prenticeship in  a  ma- 
chine shop  at  1  lollidays-. 
burg.  Pa.,  he  entered 
the  service  of  the  Penn- 
syhania  K'ailroad  on 
Al.ril  14.  1S7''.  -IS  a  ni.i- 
chini>t  at  the  .vltoon.i 
machine  sliojis.  and  in 
April.  ISSI.  w.is  made 
insi)ector.  In  October, 
liSS.S.  he  was  proni(ite<l  to 
a  i^ans.;  leader,  a-i.l  in 
18*>4  \V3S  made  foreman. 
On  January  15.  1902.  he 
was  made  assistant  mas- 
ter mechanic  at  the  South 
I'ittsburgh  shops  of  the 
same  r"ad,  and  <.ne  year 
later  he  was  jiromoted 
to    master    mechanic    at 

the  .S.iinh  l'ittsliuri.;h  -Ixpiw.  which  pi'--iti,.ii  In-  held  t^  the  time 
of  his  death. 

lliiWAki)  Jamks.  director  of  ]iurchase>  of  ili  ( ire.n  X.^rtlurn 
K'ailw:i_\  and  \iee-presidein  and  general  in;;n?t:ir  >  \  the  (ireai 
Xiirtlurn  Steamship  ("iMiiiLiiiy  and  iirr--iilenl  <  \  the  Ni'rtlurn 
Ste.'imship  I  omii.any.  and  .S  I'.,  i 'liilni.  r.  |iureii;i>ini;  aiL;cn: 
of  tile  (ireat  Xorlhern  k'.iilw  .iv .  were  killed  .  n  \c.\emlier  24. 
when  the  antotiioliile  in  which  tlu  y  were  driuii'4  ui'^tt  near 
"\Mrth  (  )aks."  the  cmUry  li'itie  "f  janu  <  J.  Hill.  Located 
ah'iut  ei.yht  miles  north  <if  .St.  I'.inl.  Minn.  Mr.  James  wa-  iMirn 
.Anj^ust  12.  lSf)2.  and  he.yan  r.tilw.av  wrk  in  I  )ecemlier.  1N.'<2. 
as  clerk  in  the  nener.il  freiL;ln  dtiiariuunt  ^f  ihe  St.  I'.iul. 
Mintieapolis  i\:  Manit'iha.  Ir^m  I.S^fi  to  IS.'^S.  In  was  sec- 
retary to  the  .general  manager  "f  th.ii  r'l.id  .and  wa^  then  i<ir 
one  year  treasurer  .and  purchasing  .lueiit  "f  the  I"a>ter;i  Rail- 
way .if  Minnesot.i.  In  Septemher.  ISN''.  In-  iiecaine  superin- 
tendent of  the  Xorthern  divisi'm  of  the  .St.  Panl.  .Miime.ip. .li> 
&  M.-mitoha  and  the  (ireat  .Vnrtlurn  at  r.arnesxille.  .Mimi  . 
and  from  ]^92  to  Septenilu  r.  1S>'5.  .-uperiiHeiident  i<i  tile 
Mimu-apolis  Union.  lie  w.is  then  ma<k-  pnrciia>iny  ,ii.:eiu  ••i 
the  Xorthern  Steamship  ('onipan>.  and  in  \nun-i.  1S'>;.  ,,i,r- 
chasin.t:  .a.yent  of  the  tireat  .Xorthern  l\,iilw.i>.  .Mr  j.aines 
became  director  "i  imrchases  "f  tlu'  <  iri-.it  Xirtlurn  Railway, 
vice-iiresident  ;ind  ^'ciieral  m.ana.i^er  •■{  the  (ireat  Xorthern 
Sle.-mi.-hip  Company  and  iiresidi'iit  "f  the  X..rthern  S'eani-hiii 
romj)any.  in  Seiitemher.  V>i)r.  -Mr.  I'Ucluur  al-"  iiad  heen 
with  the  ("ireat    .Xorthern    Railw.ay    for  a  mmiher  of  ye.irs. 


New  Shops 


M.    A.    McTMoy. 


.\ii  iiiMi.N.  Tiii'icK.x  &  S.\.\T.\  I'k. — The  engine  house  and  ma- 
chine s]i"ps  at  Long  \'iew,  Te.x..  were  destroyed  by  lire  on  Oc- 
tober 2r. 

ilosio.v  &  Maink. —  Plans  h;ive  heen  jirepared  for  building 
iroii  shops  at  X'ashua.  X.  II.  The  list  of  tools  for  the  new 
i'.illeric.i  shops  near  Lowell.  ALiss..  will  he  made  public  in  the 
ne.'ir  future.  The  shops  are  planned  for  re|)airing  30  loco- 
iiMtives,  200  passenser  cars  and  l.(J(X)  freight  cars  a  month. 
I'..  S.  Hinckley  is  the  purchasing  agent,  and  is  located  at 
li'iston.  •    ■    .  ■  ,     . 

C"\N\M\N  Pacikic. — It  is  reported  that  this  road  will  erect 
car  shops  ;it  Toronto  at  an  approximate  cost  of  $500,000.  It 
is  reii'irttd  that  this  road  will  also  build  large  car  shops  at 
M-..se  jaw.  Sask.  .  '  -.  ■  • 

t"\\ AIM  \N  XdKTUKkN. —  I'-ids  will  soon  be  called  u>r  for  the  build- 
inu  i.f  a  blacksmith  shop  .ind  eiiuiiie  Iiouse  at   Port  Mann.   I'..  C. 

(  Ills  Ai'i;  \m:  \-  Ohio. — Imitrovements  will  be  made  at  Rus- 
sell. K_\.,  -'n  the  engine  hnuse  .ami  sbujis.  l-".N])enditures  will 
amount    i"  .appro.xim.ately  Sl.tKKUKKJ. 

(.'iiiiACo.  Mii.w  AiKKK  vS;  .St.  P.\ii..- .\  new  engine  house  will 
he   Imilt    ,U    Austin.   Mimi..   and   the   shops    will    he   electrified. 

t    IIAKI  AMI.    ( 'lN(  IN.X.Vri.    (."lII(A(.o    \-    St.    Lolls.  —  Tile    Work    of 

laiildiuL:  ilu  new  engine  hi-use  at  Cairo.  HI,,  will  soon  be  begun 
and  the  pl.ins  for  the  electrification  of  the  yards,  engine  house 
.and   m.achine   shojjs   at    llillshoro.    111.,   have   been   complcte<l. 

l.niis\ii.iK  \-  .X  \s|ivii  I K.  It  is  rei>orted  that  this  Company 
will  build  car  sli.ips  .-u  Irune.  I\.\.  .\n  extension  of  the  line 
is  iiow    heinu  m.ide   from    Winchester.   K\..   to    Irvine.        ,'  • 

.Mis-.itKi  vV  Xokiii  \nk\.\>\s. — .\  coinract  has  been  made 
iiy  i!ie  flinctors  .and  receivers  of  tins  ro.id  {••]■  new  shoiis  at 
L'arrisoti.  .\rk.     It  is  reported  that  .■sl25.0(.K)  has  been  ai)iiropri;ited 

for  this  Work. 

.Mitiii(;\\  iKNTRAi.. —  It  is  rei)oried  tli.at  a  machine  shop  will 
be  erecle<l  at  j.icksoii.  Mich.  .   .   . 

.Missi,i  K\  I'At  iiK. — .\  new  12-stall  engine  house,  blacksmith 
silo).,  boiler  shop,  oil  house  .anil  other  improvements  will  bs 
erected  ,it    Atchison.   K.an..  at   an  appro.ximate  cost  of  $35.0(X). 

-X I  vv  ^(ll<K.  .Xi.w  ll\vi;\  iX  il.vKTioKn. — (.Ontracts  have  bten 
.awarded   for  a   rejiair  shop  .at   ALav brook.  Conn. 

i'l  \  Nss  i.\  AM  \. — .\  tiew  engine  house  will  he  built  at  .Mtoona. 
Pa.,  whicii  will  com.ain  40  stalls.  .\  machine  and  blacksmith 
shop  will  also  be  built  and  ecpiipped  with  an  electric  traveling 
cr.ane.  .\  mech.anically  oper.ated  coaling  station  will  be  erected 
with  two  .5().(K)0  g.allon  w.ater  t.anks.  Smaller  buildings  will  be 
included  in  the  general  i>lans  and  the  structures  will  be  made 
of  strel  .iiiil  conerete.  Plans  have  bei'ii  pnii.ared  for  the  addi- 
tion .,f  nine  new  .st.alls  to  the  enyine  house  at  Morrisville,  Pa. 
A  new  bl.acksmith  and  machine  shop  will  also  be  built.  The 
instruction  of  a  Large  engine  house  at  i'.ast  St.  Louis,  Mo.,  has 
heen  started.      There  items  are  not  confirmed. 

(Jri  K\  iX  (  KKS(  KNT. — The  work  of  improxinL;  the  shojis  and 
engine  house  at  Ludlow.  Ky..  will  be  commenced  in  the  near 
future. 

Sm  riiKKX  PACiKir. —  Plans  have  been  made  for  an  increase 
in  the  capacity  of  the  Sparks.  Xcv..  sliojis. 

i'n.i.MAN  I'AsSK.vr.KKS.— During  the  last  fiscal  year.  24,256.000 
p.issvngers  rode  in  Pullman  cars.  Tiiis  is  :in  increase  of  4.6  per 
cent.   o\  er  the  previous  year. 
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Supply   Trade  Notes 


llic  .\lLxaii(kr  Milluirn  Company.  Baltimuro,  Md.,  has  just 
nuncfl  to  its  luu   prciiiiscs.  1420  West  I'altimorc  street.       / 

Kduin  Strassbur;-;cr  lias  hem  iiiailt-  vicf-prosidciU  ol  the  ilulYalo 
r.rakc  Ikam  Cuiiipaiix,  Ww  ^drk.  with  (ilVicc  in  St.  Luiiis.  Mm. 

Charles  H.  Burt  has  hceti  made  general  sales  manajjer  i<\  the 
Kohinson  Coupler  Ctinijiany.  Washington,  D.  C..  with  nffKe  in 
that  city. 

C.  K.  JamisdU  lias  resigned  as  sales  manager  of  the  .\cme 
Supply  Company,  Ciiicagi),  to  engage  in  business  on  his  own 
account  at   i)an\ille.   \  a.  ;  .•;-:■ 

The  Industrial  Car  C'c.mpany.  Cleveland.  Ohii).  mainitacturers 
oi  electric  cars  and  locomi Hives,  has  changed  its  n.tme  to  tiic 
Electric  l.<a'i>m<iti\e  ^:  (.  ar  Ci)m])any. 

The  S.  Jar\  is-.\danis  (.  <im|i,ni3-  has  changvd  its  name  to  the 
l'ittsl)nrgli  I  rem  \-  Steel  l'<iundries  tdmpany.  with  general 
offices  at  it>  w^rks  at  Midland.  I'a.  ;;:'... 

A.  l.iclitiiihein.  Caiiadiim  ri.|)resentative  of  the  (Jalena-Signal 
f)ii  <."<im|iaiiy.  hrankliii.  I'a..  with  uffice  in  .New  ^^lrk.  died  at 
his  liMiiie  in   .\ew   Ivcjclielie.   X.  ^  ..  i 'ii  Octoher  31. 

TIk-  erecting  pl.im  of  the  .\niericaii  Car  X:  l-Mimdiy  ('dm- 
pany  ;it  Tirre  I  I.iule.  liid..  was  destmyed  by  fire  on  Xoveni- 
lier    IN.      The   loss   is   estimated   at    between   $75.(XX)  and  $100,000. 

ilu'  kmiisey  t  ;ir  l)o,,r  v\,  1  .i|iiiiimeiit  t'oinpany.  Chicago,  has 
belli  imorporated  by  J.  \\ .  Rumsey.  ( )scar  llogin  ami  W  .  H. 
Sliea>by.     The  coiiip.iny  will  manufacture  car  floors  and  railway 

equipment.  •[-  ';..    .  -         :  ..•,',.■■'■"':■:      '       .  "• 

TlicC'liicago  I'.e.iring  Met.il  Company,  of  Chicago.  h;is  luir- 
chased  S.44  acre-  on  tiie  north  side  of  West  Forty-third  street 
near  Western  avenue.  I  hic.igo.  on  which  to  erect  a  new  $2(X).000 
tireproiif  ]il.int. 

The  sales  of  tlie  W Otiiigliousf  .\ir  I'.r.ike  ("oiiip.iny.  Pitts- 
burgh. I'a..  during  .\ngust  and  Sei)tember.  the  first  two  months 
of  the  fiscal  year,  exceeded  those  in  the  corresponding  peritKl.of 
last  year  by  75  per  cent. 

The  Alexander  Milburn  Comiiany.  Baltimore.  Md.,  maker 
of  various  kinds  of  acetylene  apiiaratus.  h.is  moved  its  gen- 
eral olhces  from  50,^-7  West  l.nmbard  street,  to  larger  ([uar- 
ters  at   1420-6  \\  est   I'-aUimore  street. 

11.  W.  Strong,  fornierl)  in  tiie  luiblicity  departnienr  of  the 
Air.eric.'in  Locomotive  Co'.iiii;iiiy.  Xew  ^'ork.  has  Iieen  apjioiiited 
managtr  of  tlie  publicitv  deiiarlmeiit  for  tlu-  Anuric.in  \  a!ia<li;nii 
Compaii.\    and  the   \'anadi\im   S.ales  Com]i;iti\.   I'ittsluirgh.    I'a. 

Walter  .\.  Johnson  has  been  ai>pointed  m;in;iger  of  the  .\t- 
lant;i.  Ca..  otlice  of  the  Independent  Pneumatic  Tool  (."omii.any. 
Chicago,  succeeding  John  J.  Keefe.  deceased.  Mr.  Johnsou 
li.'is    been    comiectid    with    this    comp.iny    ;tt    its    Pittsburgh    oftice. 

II.  J.  Howiies  has  been  .appointed  to  the  v.acancy  in  the  i>iiblicity 
de|>artinent  of  the  .American  Locomotive  Com]iaiiy.  .Xew  V<irk, 
made  1)\  I".  W'.  Strong's  resignation.  Mr.  I  )ownes  has  been  with 
the  .\meric;in  Looomoti\i'  Company  for  a  nmiiber  of  vi'.ars  in 
tilt  engineering  dei)artment.  ■         ...  ;      ,:       ■ 

Charles  L.  Wright,  chief  of  the  bri(|Uetting  division  of  the 
riiivernment  Bureau  of  Mines,  has  gone  to  the  Poberts  &  Sch.'icfer 
(  ompany.  Chicago,  to  t.ake  char.ge  of  its  coal  bri(|uetting  deii.art- 
nient.  This  company  li.as  .'ic(|uired  ;in  fiinr.iting  plant  wheri.'  it 
is   prepared   to   maki'   briquetting    tests    for   |>rospective   clients. 

bred  La\is.  2S1  Keconc|uist.i.  Buenos  .Aires.  .\rgintiii,i.  who  has 
charge  of  railw.'iy  construction  for  the  .\rgentine  Uailwav  CUm- 
p.iny.    fksir^s   to   obtain    topus   ot    eat. dogs   i^siud    I)\    m.uiuf.ic- 


turers  <if  r.iilway  supjilies,  tools,  machinery  and  various  raiUvaj- 
ni.iteri.ils.  including  engineering  supplies  and  drawing  material. 

W  illi.im  M.irshall,  president  of  the  Arigl,,- Vnierican  X'arnish 
Com]).iny.  of  Xewark.  X.  J.,  died  at  his  home  in  Asbury  P.irk, 
Xtnemlier  30.  from  heart  disease.  Mr.  Marshall  was  very 
liojudar  throtighoiu  the  ])aint  field,  and  will  be  especially  misse<I 
l)y  the  members  of  the  r.ailuav  m.isters  paintiTs":  assod.it ions. 
He  was  64  years  old. 

Walter  Kachals  has  gone  with  W  estinjiliouse.  Church.  Kerr 
vv  Company.   Pittsburgh.   Pa.,  in   their  iron  and  stceL  wv-rksdc- 

liarimeiit.  Mr.  Kachals  has  been  connected  with  the  in-n  .-inii 
steel  business  in  the  I'nited  Si.ites  .<ince  IS'A^^.  and  wa»  chief 
etTgineer  of  the  X.ational  Steil  Company  until  this  O'Uceni  was 
consolidated    witli   the   C;iriu'-;ie   ."steel    Company.     '•;      ■" 

John  J.  Keefe.  southern  representative  of  the  Intlependent 
Pneum.itic  Too]  ("oni]t:iny.  at  Atl.nita.  Ci.i..  died  Xovember  20. 
from  ;in  att.ack  of  typhoid  ie\  er,  Mr.  Keefe  w;is  born  in  Sus- 
iiuehann.a.  I'.i..  in  ISOO.  h.iving  ser\e<l  niovi  .<i  his  time  in  the 
mecb.inical  dep.anmems  of  v.iriiius  railroads, .  until  ahotn  ten 
ye.irs  ago.   when   be  entered   ilu'   r.iilway   sui»ply  fiebl. 

The  Crane  I'oiiip.any.  (  hic.igo.  has  concluded  negotiations  t'>r 
the  purch.ise  of  more  th.in  100  acres  of  land  at  Sutith  Kedzie 
.and  .\rcher  avenues,  to  he  used  for  a  central  plant,  to  cost  about 
$7.(XXMX)0  an<l  employ  (i.(KX)  men.  It  is  proposc-d  to  bring  to- 
gether on  one  side  the  x.irious  separate  units  of  the  Crane  Tom- 
li,in\  which  are  now  located  in  vari<nj.-;  piirtS  of  thc  city.  Work 
oil  the  new  ]il,int  will  be  started  e.irly  next  year.       !      ■ 

At  the  .annu.tl  meeting  of  the  Pullman  I  "ompany.  Chicago. 
I.e  koy  Kramer  was  elected  assistant  to  the  presiilent.  succee<iing 
C.  S.  Sweet,  deceased.  Mr.  Kramer  has  held  this  position  by 
a])iiointment.  .\1!  the  ofiieers  of  the  company  were  re-eleeted 
aii<I  the  <lirectors  were  re-elected,  excejrt  that  1".  O.  Lowden  suc- 
ceeds II.  (  .  liulbert.  deceased.  Cieofge  I*.  Baker  was  made  a 
meiiilier  of  the  execmiw  conimittie.  succeeding  Mr.  Jlulbert. 

Ileiiry  \\ .  Jacobs,  president  of  the  Oxweld  Railro.id  Service 
(  oni|);iny.  Chicago,  has  returned  from  a  five  weeks'  triji  abroad, 
111  which  he  gave  sjiecial  .attention  to  the  investigation  of  oxy- 
aCetyleiK-  wihling  ami  t^i  the  ni.imifacuire  and  exploiting  of  the 
Jacohs-Shupert  fireboxes  .abroail.  .Xrr.ingeiiunts  for  the  han- 
dling <>f  the  J.icobs-Slnii)ert  fireboxes  were  made  with  (janz  & 
Comi)any.  fif  lUidapest.  Hungary,  who  have  three  large  jilants  in 
Ktirope  and  make  a  sjiecialty  of  building  railway  eijuipnunt, 
ste.amsliii>s.    he.avy   gas   engines    and    electrical    machinerv . 

Cyril  J.  Atkinson,  mechanical  engineer,  inventor  and  patentee 
of  the  Atkinson  gas  jiroducer  .and  other  special  devices  ptrt.-n'n- 
ing  to  gas  jiroducvrs.  has  gone  with  I'airbanks.  Morse  &•  t  oui- 
p.anv,  of  Chicago,  who  h.a\e  assumed  the  Atkinson  ]':itents. 
'Ibis  coinp.inv  will  place  Mr.  .Xikinson's  service  at  the  dis- 
5iosal  of  the  public  for  ad.apting  the  L.airb.anks  Morse  g.as  pro- 
<hicers  to  meet  the  recjuirenients  of  the  industries  desiring  to 
substitute  prodive'er  gas  for  fuel  oil.  Mr.  Atkinson  was  jire- 
viously  connected  with  the  Dornfebl-Kunert  Company,  Water- 
town.    Wis..;',    v.-       -.     ■  ■' ■  .-  .^     -    .     .  '  !■■    -    '";    •   '"    ' 

J.  W.  Wright,  formerly  sales  manager  of  Griscom-Spenct,!* 
Comjiany.  has  taken  a  po>iiion  with  the  Magnolia  Melal  Com- 
pany. Xew  A  ork.  as  sjiecial  representative  oti  the  P.acin"  coast, 
with  liead<|uarters  at  San  Lr.mcisco.  C'al.  William  II.  K. 
(iamlile.  formerly  southern  representative  of  Chas.  .\.  Sehieren 
\-  Com|),iny.  will  hi'  the  sitecial  rei)resentali\  e  in  thexittlh- 
westerii  territory,  with  lie.ad(|uarters  at  Dallas..  T«JX;  A.  E. 
Traclisel.  I'ornurly  exjiort  s.ales  manager  of  the  Peerk-ss  i\ub« 
ber  Manuf.iciuring  Comii.niv.  will  tr.ave!  tliroughotit  the  West 
Indies  an<l  Latin  .\merrc.in  countries  as  their  speci.d  rep- 
resentative, fiove  S.  T.aylor  has  been  .made  a  representative 
in  the  Pittsburgh  <listrict  .'ind  surrotinding  territorv.  Mr. 
T.aylor  w.is  f<irmeriy  manager  of  the  Peerless  ivubber  NLinu- 
factnrmg  Coinpanj. 
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Unions. — The  Jefferson  Union  Company.  Lexington,  Mass., 
has  issued  folders  ilhistrating  its  straight,  tec  and  elliow  unions. 
These  unions  have  a  brass  seat  ring. 

Vises. — The  Emmert  Manufacturing  Company,  Waynesboro, 
Pa.,  has  issued  a  32-page  catalog  describing  the  various  Emmert 
vises  and  giving  a  table  of  dimensions  together  with  the  prices. 

Second  Hand  Loa)MOTivES. — H.  F.  Wardwell,  Railway  E.x- 
change,  Chicago,  is  issuing  folders  which  illustrate  and  briefly 
describe  overhauled  locomotives  and  cars  that  he  has  for  sale. 

Extinguishers. — The  II.  W.  Johns-Manville  Company,  New 
York,  has  issued  a  12-page  booklet  describing  the  uses  and  con- 
struction of  the  J-M  Success  liquid  chemical  fire  extinguishers. 
A  price  list  is  included. 

Car  Seats. — A  52  page  catalog,  designated  as  Xo.  204.  is  being 
issued  by  the  J.  G.  Brill  Company,  Philadelphia,  Pa.  Seats  for 
passenger  cars  of  all  kinds,  more  specially,  however,  for  electric 
cars,  are  shown  therein.  Each  type  is  illustrated  and  full  di- 
mensions and  specilications  are  given. 

Power  Transmission  Machinery. — Shafting,  shaft  couplings, 
pillow  blocks,  shaft  hangers,  belt  tighteners,  pulleys,  clutches 
and  similar  parts  are  fully  described  and  illustrated  in  a  catalog 
being  issued  by  the  Dodge  Manufacturing  Company.  .Mishawaka, 
Ind.  A  complete  price  list  for  the  full  range  of  sizes  is  in- 
cluded. ...  ■'   '\j:  ■■■  :^'-\':-  :-y-i.'":''--';^i^-l/:7.  ■  .  ■••.•■':''.  ...:•,..•■■•. 

Cylinder  Cock. — A  folder  has  been  issued  liy  the  Watertown 
Specialty  Company,  Watertown,  X.  Y.,  illustrating  and  describ- 
ing the  Watertown  automatic  cylinder  cock.  This  is  small  in 
size  but  has  large  port  openings.  It  is  so  constructed  that  when 
the  engine  is  running  the  valve  automatically  closes  and  as  soon 
as  the  throttle  is  closed  it  automatically  opens,  allowing  the 
cylinder  to  drain. 

Fuel  Economizer,  Heating  Plant.s  Blowers,  etc.— A  con- 
densed catalog,  Xo.  145,  of  the  products  of  the  Green  Fuel 
Economizer  Company,  Matteawan.  X.  Y.,  has  just  Iieen  pub- 
lished. This  company  manufactures  fuel  economizers,  draft 
fans,  hot  air  heating  systems,  drying  equipments,  hot  blast 
heaters,  blowers,  exhaust  fans,  ventilator  wheels  and  steam  fan 
engines.  A  brief  description  of  these  is  included  in  the  catalog 
together  with  a  table  of  sizes  and  dimensions. 

Grinding  Wheels. — The  Travelers  Insurance  Company,  Hart- 
ford, Conn.,  is  preparing  a  series  of  pamphlets  which  will  cover 
the  whole  field  of  mechanical  appliances  and  factory  conditions 
that  are  dangerous  to  the  lives  and  physical  welfare  of  em- 
ployees in  all  lines  of  work.  It  is  on  the  subject  of  grinding 
wheels  and  contains  27  pages.  It  is  illustrated  and  points  out 
the  details  of  both  the  design  and  operation  of  the  machines 
that  should  be  carefully  watched  in  order  to  reduce  the  possi- 
bility of  personal  accidents.         K.    ■••    •.  ■  •      .,  •    v  ,;  'l: . 

Monorail  Telpherage  System.— -Xn  improvement  has  been 
made  in  the  track-switch  of  the  monorail  telpherage  system  made 
by  the  Shaw  Electric  Crane  Company,  Muskegon,  Mich.  This 
switch  has  no  moving  parts  and  when  once  in  place  needs  no 
further  attention.  The  steering  is  done  by  the  trolley  operator 
who  deflects  the  leading  truck  in  the  desired  direction.  This 
new  arrangement  is  clearly  described  in  Bulletin  No.  73,  which 
was  recently  published  by  the  company.  It  also  contains  illus- 
trations of  various  installations  and  tables  of  dimensions  of  the 
F.  T.  Trolleys  of  the  single  lift  type.  ..... 

Compression  Yoke  Riveters. — A  clear  explanation  of  the  man- 
ner in  which  the  Hanna  type  riveter  obtains  a  maximum  pressure 
through  a  considerable  space  and  will  drive  rivets  through  either 
two  or  three  Yz  in.  plates  giving  equally  satisfactory  results  in 


lioth  cases,  without  any  adjustment  of  the  die  or  die  screw,  is 
given  ill  catalog  Xo.  3,  being  issued  by  the  Vulcan  Engineering 
Sales  Company,  Fisher  building,  Chicago,  111.,  distributing  agents 
for  the  Hanna  Engineering  Works  of  Chicago.  The  operation 
of  the  machine  is  shown  in  diagrammatic  form  and  is  fully  de- 
scril)cd.  Jt  employs  loth  the  toggle  and  the  lever  principle,  the 
former  being  used  during  the  first  half  of  the  piston  stroke  and 
the  latter  during  the  balance.  The  catalog  also  illustrates  and 
describes  the  constructional  features  of  the  machine  and  shows 
it  as  arranged  in  a  number  of  different  sizes.  A  sectional  view, 
with  a  full  list  of  the  names  of  the  parts,  is  included. 

Blue  Printing  Appliances. — Continuous  blue  printing  ma- 
chines, often  accompanied  by  automatic,  rapid  dryers,  now  form 
a  part  of  most  progressive  drafting  offices.  The  opportunity 
for  promptly  olitaining  a  print  without  reference  to  the  time  of 
day  or  to  the  weather  conditions  appeals  strongly  to  most  man- 
agers and  the  further  opportunity  of  locating  the  blue  printing 
room  in  a  small  space  wherever  convenient,  without  reference  to 
its  window  exposure  or  even  to  the  presence  of  daylight,  is  very 
convenient  for  drawing  rooms  located  in  office  buildings.  In  con--'; 
ncction  with  the  revolutionary  charge  in  the  method  of  printing 
caused  l)y  the  introduction  of  machines  of  this  type,  improve- 
ments in  the  other  apparatus  used  in  the  same  connection  have 
been  greatly  encouraged  and  machines  for  making  the  paper  and 
for  washing  and  trimming  the  prints  have  now  reached  a  high 
state  of  perfection.  A  catalog  being  issued  by  The  C.  F.  Pease 
Company,  166  West  Adams  street,  Chicago,  illustrates  and  de- 
scribes various  machines  for  the  blue  print  room.  .\  suggested 
typical  layout  for  a  moderate  sized  room  is  included. 

General  Electric  Company  Bulletins. — A  number  of  new 
Itulktins,  some  of  which  supersede  previous  publications,  are 
being  issued  liy  the  General  Electric  Company,  Schenectady, 
X.  Y.  Among  these  are  Xo.  .\4004  fully  covering  the  construc- 
tion and  operation  of  a  steam  (low  meter.  This  supersedes  Xo. 
3S46  on  the  same  subject.  I^ulletin  No.  A4039  is  devoted  to 
direct  current  motor  startin,g  and  speed  regulating  rheosftats 
and  panels  and  supersedes  Nos.  4532,  4459  and  4600.  Type  RI 
sin.gle  phase  motors  are  described  in  bulletin  No.  4993,  which 
supersedes  No.  4855.  No.  A4036  supersedes  No.  4917  on  the 
subject  of  direct  current  oxcitor  switchboard  panels.  Among 
the  new  bulletins  is  one  on  small  switchboards  for  use  with 
gasoline-electric  sets.  This  is  designated  as  .\4307.  Current- 
limiting  reactance  which  is  a  device  to  be  placed  in  series 
with  generators  and  transformers  to  limit  the  flow  in  the  cir- 
cuit under  short-circuit  conditions,  forms  the  subject  of  bul- 
letin No.  4974.  Bulletin  No.  A4034  illustrates  and  describes 
the  type  W  long  life  flame  arc  lamp  which  is  designed  for 
street  illumination. 

Steam  Turbines. — The  DeLaval  Steam  Turbine  Company, 
Trenton,  X.  J.,  has  issued  catalog  D  describing  its  multi-stage 
turbines.  The  book  is  very  complete,  being  divided  into  Hve  sec- 
tions. The  first  section  concerns  the  use  of  the  single  stage 
turbine,  giving  its  various  applications  and  a  description  of  its 
important  features.  Section  two  considers  the  choice  of  the 
type  of  turbine  to  lie  used  for  various  classes  of  work.  This 
section  will  be  found  of  special  interest  to  shop  engineers,  or 
power  plant  designers  in  making  their  choice  of  power.  Differ- 
ent types  of  turliines  are  considered  for  both  direct  and  alter- 
nating current  generators,  centrifugal  pumps  and  blowers.  Sec- 
tion three  considers  the  design  and  construction  of  the  multi- 
stage turbine  in  detail.  Various  illustrations  are  shown,  which 
makes  the  chapter  comprehensive.  Section  fonr  is  devoted  to  the 
double  helical  speed  reduction  gear.  This  is  of  special  design 
and  has  given  excellent  service.  The  fifth  section  compares  the 
DeLaval  multi-stage  turbines  with  reciprocating  engines,  the 
special  points  considered  being  safety,  steam  consumption  and 
adaptability  for  various  kinds  of  work.  The  catalog  is  well 
illustrated  and  contains  the  DeLaval  diagram  and  steam   scale. 
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Every  Bad  Order  Car  Makes 
The  Car  Shortage  Worse 

Every  day  there  are  1  80,000  cars  on  the  repair 
tracks. 

Fully  70%  of  these  bad  order  cars  can  be 
charged  to  draft  gear  failures.  ?^^    ^ 

The  increasing  cost  of  equipment  maintenance 
is  a  very  serious  problem. 

.■.^.i:.y/;'['i       A  solution  is  the  \     i^i-^^ 

Farlow  Draft  Gear     1 

spring  or  Friction 

Buffing  or  pulling  shocks  in  excess  of  spring  or 
friction  capacity  are  distributed  equally  to  car 
underframing  in  6  or  8  places  instead  of  concen- 
trating the  stress  at  2  places  on  center  sills.-     ■ 

Key  connected  coupler  can  be  replaced  in 
twrenty  minutes  by  one  man  on  the  main  line  writh- 

out  swritching.  v:      ;•;; 

If  the  shippers  on  your  line  are  asking  for  cars 
and  then  more  cars,  -we  would  suggest  that  you  find 
out  how  cars  w^ith  Farlow^  Draft  Gears  stay  in  com- 
mission and  earn  revenue. 

The   T.  H.  Symington  Co. 


Baltimore 


Rochester 


Chicago 


New  York 
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SIKPLEX  RAILWAY  APPLIANCE  COMPANY 

NEWyOF.K    -    CHICAGO      -     ST.  LOUIS 

AJ^DFEWS  SIDE  FPAMES- CAST  STEEL  BOLSTEFS 

SIMPLEX  COUPLERS  ^IMPLEX  BOLSTEPS 

F .  E.  JANNEYKOUPLERS 


-STEEL    CASTINGS  >pr 

ZJ/NVIS  WI-TEEI-S    ».  - 
SIDf-  5EAPINGS  ' 


:ry   description  r — - 

— -     r^  SPRINGS  - 
(      BRAKE  BEAKS 


^xM^0^ 


SIMPLBX    BOUSTER. 


Protected  From  Wear 

Homestead  valves  last,  the  seat,  the  most  important  part  of  a  valve,  is  always  pro- 
tected from  wear  and  the  contents  of  the  pipe.  The  enclosed  balanced  plug  operates  easily 
in  any  position. 

Our  patent  locking  cam  makes  it  absolutely  tight  when  closed  with  a  quarter  turn. 

''■').'''^-;:::-.-^"\\-y^--^.y        0"r  booklet  gives  the  valuable  features  of  our  valves         .   .    :"^  /  .'>... 
.•.If.;,',;  which  have   made  them  standard   for   railway  use.  "  ^^  ''. '''-^ '■?  .:'■■'■ 

^^     Homestead  Valve  Mfg.  Co.      |' 

Homestead,  Pa. 


Section      ihowin^      bal- 
anced    plug     and     other 
valuable     features. 


THE  ACME  MACHINERY  COMPANY 

Cleveland,  Ohio 

Manufacturers  of 

Bolt  Cutters,  Nut  Tappers,  Bolt  and 

Rivet  Headers,  Forging  Machines,  etc. 

Also  Separate  Heads  and  Dies 

Write  to  us  for  Anything  you  Want  in  this   Line 


A«me  Stay  Bolt  Oattar 


December,   1912. 
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Increased  Outputs.     Reduced  Shop  Costs 


THE  RAILWAY  MATERIALS  COMPANY 


RAILWAY  EXCHANGE.  CHICAGO 


SINGER  BLDG..  NEW  YORK 


Resident  Inspection 
,Sf''^-  Service 

ft^  Engineering  Materials 

When  you  engage  our  Bureaus  of  Inspection 
Service,  which  maintains  from  two  to  five 
(resident)  inspectors  at,  practically,  all  the 
Steel  Mills  of  the  world,  you  are  assured  of — 

FIRST:  A  personal,  cornpetent,  rigid  in- 
spection of  materials  made  for  you ;  with  the 
arbitrary  elimination  of  any  piece  not  up  to 
your   specilications. 

SECOND:  Cheaper  inspection  costs  than 
you  can  possibly  obtain  by  transferring  your 
personal  inspector  from  point  to  point. 

THIRD:    An    elimination    of    wasted    time - 
necessary   for   your   man   to   travel   from   one 
given  point  to  another. 

FOURTH:  A  practically  instantaneous>6'2>  . 
service  because  we  maintain  offices  at  all  prin-  •.  :  /» 
cipal  cities  easily  reached  by  'phone,  telegram,'.  ...: 
or  night  letter.  "':,■■", 

A  word  from  you  brings  Booklet  describing 
our  complete  Service  of  Inspection,  Tests  and 
Consultation. 

Robert  W.  Hunt  &  Company 


"     "  -  OFFICES: 

Chicago:    1121   The    R.HiktTy. 
New   York:   90   West   Street. 
Pittsburg:  MonniiKahelii  liiiiik  HMk. 
St.  Louis:    Syiidioate   Trust   liMg. 
London,     £.     C. :     Norfolk     House, 
Cauncin   St. 


Montreal:    Canadian  Express  Bldg. 
San    Francisco:     418     MoDtgoniery 

St. 
Toronto:    Traders'    Bank    Bldg. 
Hezico  City:  Cineo  de  Mayo,  0  B. 
Seattle:   .SoO   White   Bldg. 


rATENTS    PENDING 


SWIVELING  KNEE  WITH  SUPPORT 

Stockbridge  Patented  Two  -  Piece  -  Crank  Shapers 
are  the  only  shapers  on  which  a  Knee  Support  for 
a   Swiveling   Knee   is   furnished. 

You  cannot  get  accuracy  without  rigidity.  Knee 
Support   gives   rigidity. 

STOCKBRIDGE   MACHINE    CO.,    Worcester,  Mass. 

New  York  City  Office:  Niles-Bement-Fond  Co.,   Ill  Broadway. 
('Iii('.-i.!;i>  ()ll1c<>:   Niles-Bement-Pond  Co.,   561  McCormick  Bldg. 
Pacific   Coast   Offices:    Harron,    Kickard  &   McCone,    l.fn   Townsend   St., 
San  Francisco,   and   104   No.   Los   Angeles  St.,   Ix)s  Angeles.  Cal. 


Type  DC-2-X  Hard  Service  Machine 


ECONOMICAL  PRODUCTION  is  largely  a  study  of  conditions  and  the 
'••application    of    facilities    particularly    adapted   thereto. 

The  ready  adaptability  of  "HARD  SKRVICE"  (portable)  ELECTRICALLY 
operated  DRILLS  and  REAMERS  to  the  difTferent  classes  of  work  in  RAIL- 
ROAD, LOCOMOTIVE  and  CAR  SHOPS  is  one  reason  why  these  machines  are 
so  generally  becoming  the  Standard  in  these  plants.  Another  reason:  LONG 
Continuous    Service,    Maximum    Production   and    Minimum   Cost. 

Our  new  DC-2-X,  a  most  Efficient  machine,  particularly  adapted  to  9/16' 
Reaming,  is  shown  herewith.  Send  for  Bulletin  No.  22  detailing  and  illustrating 
our  varied  selection  of  Types,  Sizes,  etc.,  for  all  classes  of  work.  Ask  us  to  in- 
clude our  Pamphlet,  "REDUCING  PRODUCTION  COSTS  and  MANUFAC- 
Tl'RING   EXPENSES,"   if  you   haven't   read  it. 

PORTABLE    TOOL    DEP'T. 

THE  VAN  DORN  &  DUTTON  CO. 

EL£CTRIC  TOOL  SPECIALISTS 
General  Offices  and  Factories,  Cleveland.  Ohio 

DISTRICT   SALES   OFFICES, 
New   York  Baltimore  Pittsburg  .\tlanta  Detroit  Chicago 

San  Francisco  Boston  Minneapolis  Los   Angeles 

R.  E.  T.  Pringle,  Special  Canadian  Representative 
Montreal  Toronto  Windsor  Winnipeg  7 


I  >'    ','    .: '.'    *■•*  ~  i  '"'    **.  ■•  '■'■  ■■    '.     ■■*,'*       .  "t**  "*l"    ■  y  •?  ^^' '     !     .      ',  ■•     '  0  'i,    t  ..'*'*.'*        m'         (    .*•'  '•'■*'  '  ^ 


T».'. 


ami:kil"ax    i:\(:;ixi-:i£R. 


UhiKMBtK,    I'Jli. 


Protected  From  Wear 

Hoiiiotcad  valvt-s  la>t.  the  >cat,  the  mcst  iiuportant  part  >>i  a  valve,  is  always  pro- 
tected trdiii  wear  and  the  ci intents  of  the  pipo.  'i'he  enclosed  halanccd  pliiq-  operates  easilv 
in  any  po>iiit)ii. 

(  )nr  patent  lockinj;  cam  makes  it  ahsolutely  tight  when  closed  with  a  (luarter  turn. 

\y^:  ■.'■.':"        •     ■;•         Our  l)ooklct  gives  the  vahtahlc  fe.itnrcs  of  our  valves 
-     .'   .  which   have   nui'lo   them   standard    for   railway   use. 

Homestead  Valve  Mfg.  Co. 

Homestead,  Pa. 


Section       sliowirg       bal- 
anced    plti?     and      other 
trainable      features. 


THE  ACME  MACHINERY  COMPANY 

Cleveland,  Ohio 

Manufacturers  of 

Bolt  Cutters,  Nut  Tappers,  Bolt  and 

Rivet  Headers,  Forging  Machines,  etc. 

Also  Separate  Heads  and   Dies 

♦  ■.'-,■ 

Write  to  us  for  Anything  you  Want  in  this   Line 


Aome  Stay  Bolt  Cutter 


Dece.mhkk,   1912. 
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Increased  Outputs.     Reduced  Shop  Costs 


THE  RAILWAY  MATERIALS  COMPANY 


RAILWAY  EXCHANGE.  CHICAGO 


SINGER  BLUG..  NEW  YORK 


Resident  Inspection 
Service 

Engineering  Materials   :  • 

Wluti  yi'ii  fULiaLii'  i<uv  lUiri'aus  ipf  iiisin'Otii'ii 
SiTvici-.  whifli  inaiiUains  trimi  twn  tn  luc 
(  n>i(Kiii  )  insinrt<irs  at.  praoticallx .  all  tlu- 
.'"'ti-rl    .Mills  (if  tlu-  wiirM.  \  I  >u  arc  assured  i>\  — 

F'IRST:  .\  inrsdiuil.  iiitiii)(.-tfiit.  ri^id  in- 
s]iiciiiin  of  inati-rials  niadv  i><y  y<>u:  witli  the 
atliitrar>    rliiniiiatiim    nf   aii\    lurci.-   nut    ii))   to 

\i  inr    sjni.-iiifatiiiiis. 

SECOND:  (lirapir  iii>i)i.ctii>ii  lOsts  tliaii 
>Mii  can  jmssilily  ulitain  liy  tratist'crriii.y  yntir 
lursimal   iiis]ic(.-t( ir    fr< mi   imint  tn  pnim. 

THIRD:  .\ii  clitnination  «it'  wasted  time 
iK'Oi>sar>'  I'^r  _\>air  man  t"  trawl  frimi  die 
,ui\iii    i)cint   t"   aniillier. 

FOURTH:      .\      iiraetically      instantaneuus 
service  liecaiisi'  we  maintain  ortices  ai  all  prin-' 
cipal  cities  easily   reached  liy   "|ili<iiie.  teleiiram.        .    .. 
(■r   niuiit   letter. 

A  word  iri  m  y<u  hrings  llndklei  dcscrihin.si 
uur  ciimplete  Ser\ice  '<i  liispeclinn.  re>t>  and 
Cnnsultation. 

Robert  W.  Hunt  &  Company 


OFFICES: 


Chicagro:    ll.'l     rin-    IJ.«.l<.i.». 
Ne'v   York:   ;>ii    \Vi~l    Str.)-i. 
Pittsburg:  M<r||,>Mi::ili>'l'i  liiiiik  lilil'j 
St.  Louis:    Sviiiiiiiili'    Tiiisl    Itlily. 
London.     E.     C. :     .\..rl..lk     11. .ik.-, 
r.ii,i]..ii   SK 


Montreal;    <  ,iir;pll,iii  i;\|.|iss 
San    Francisco:      11^      M.mi;.- 

.<t. 
Toronto:    'friuli  is"    r..iiik    l!l 
Mexico  City:   t'jnin   il<'   .M;i.v( 
Seattle:    ;:ii;i    Whiti-   l;!.!;;.  ' 


I5M:.'. 
'htcr.x 

1-'. 
.  C,  I!. 


IM 1  |-\  IS     Pt"  VIII. Mi  "  ■ 

SWIVELING  KNEE  WITH  SUPPORT 

Stockbridge  Patented  Two  -  Piece  -  Crank  Shapers 
are  the  only  shapers  on  which  a  Knee  Support  for 
a    Swiveling    Knee   is   furnished. 

You  cannot  get  accuracy  without  rigidity.  Knee 
Support   gives   rigidity. 

STOCKBRIDGE   MACHINE    CO.,    Worcester,  Mas*. 

-VfW   York   Cll.v   (liti.-.-:   Nilt s-Bement-Pond   Co..    Ill    l!r..;iiUv.i.v 
<liii:i'.'..  (iMi.-.  ;    Nil'.>s-Bemfiit-Pond   Co..    561   McCcrmick   Bldg. 
r:Hiti.-    (liist    (itlic-s:    Harron.    Rickard    &    McCone.    i::;«    T..wii<.'n«!    ?!  . 
S:iii   rraiii-is.-M.   :in.|    I'U    Vm     l     -    Vi-.l.-   Sr  .    I  ..s   .Xn-. '••<    •'■•I 


Type  DC-2-X  Hard  Service  Machine 


■  ECONo.Mk  .\1.  PKUIHt  1  1<  i,\  is  I:,,«vly  ;i  stilly  ,i('c..iii<1Hu.ii<  an.l  the 
.•»Ii|i1icati<iii    iif    t.icilitiis    |i,irtiiul:irlv    .-ulai'ltil    tli-.v<i... 

The  le.i.ly  .i.I.iiital.ilily  of  '-ll  \Kll  SI:K\  l(  K"  iportaf.K  I  KLKCTRICM-LY 
•  ilniateil  null. I. .s;  ami  KK.XMl.kS  tn  tin-  .lilivriiil  class,  s  i.f  \v.,rk  in  K.\ll.- 
R().\l>,  !.()((  »M()Tl\r.  and  C\l<  .^IIOI'S  is  one  reasnn  uliv  tlust  machines  are 
SCI  generally  I)ecnniini;  the  ."slaiulai  il  in  I  In  se  )il:n'ts.  .Viiiither  reason:  l-ONG 
(  iintiniKuis    Service.    .MaNiniuni    I'i  nihietiDii    ami    .Miiiinutin   <"st. 

<>nr  new  l>t'i-\.  a  must  Kt'ticient  niaeliine.  i.;irlieiil:irly  :  <la|iteil  to  9,16" 
KeaniinK.  is  shown  herewith.  Semi  for  linlletin  No.  _'_*  detailing  ami  illustrntinp 
<iur  v:iriitl  selection  of  Tvpes.  Sizes,  etc.,  fi  r  all  c1:issc«  of  work.  .\sk  «s  to  in- 
clude our  I'aniiildet.  -'KKl  UTI  .Xf.  l'K<  M  >l  CTK  »\  COSTS  and  M.WrT.U'- 
IIRI.M;    KXI'KNSKS."    it    yo,i    liaven't    read   il. 

,  .;  I'l  iR  I  .\i;i.K    TOOL    DKPT. 

THE  VAN  DORN  &  DUTTON  CO. 

ELECTRIC  TOOL  SPECIALISTS 
General  Offices  and  Factories.  Cleveland.  Ohio 

DisTKK  r  s.M.r.s  (iiiit  i-:s.    , 

New    Vnrk  I'.idtimore              I'ittslinv),'             .\llanta                 Detroit           -  ChicaKw 

San    I-"raneiseo  liostun                            Minneaimlis  Los    .\nRfIcs 

k.  K.  T.   I'rintile.   Special  ("anadi.iii   Keiiresentative 

Morln-al  -r..r..„t-.                                      Woi.!--                                           \\  :....:.,  ^.   , 
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T H E  B estThere  Is 


.^  -■•■•: 


v;  •;  We  furnished  complete  equipment  of  UNIVERSAL 
WINDOW  FIXTURES  for  the  official  cars  of  the  most 
prominent  railway  men  in  the  country.     ;  ;;'•  U^^^^^ 

«  These  fixtures  differ  in  no  way  from  the  UNIVERSAL 
fittings  which  we  have  been  installing  in  thousands  of 
various  classes  of  passenger  cars  for  5  years  and  more. 
WE  make  but  one  grade — T/ie  best  there  /s.^/'y.::'^:';-:'/.::-^^-:: 


,v,.'-.^. 


V- 


!. 


:  :^jA^:  list  of  leading  railways  using  UNIVERSAL 
WINDOW  FIXTURES,  whose  cars  you  can  inspect  in 
yards  all  over  the  country,  will  be  forwarded  on  request 
— ^we  want  you  to  see  for  yourself.        ^^ :^o  •  :^^^^^ 


Improved  adjustable 
top  weather    stripping. 


BRASS  COMPRESSION  STRIP  -  Note  the  heavy 
gauge,  making  it asdurableardlong-lived as ihecar itself. 

FLEXIBLE  WEATHER  STRIP:-- Which  gives  a 

perfect,  continuous  bearing  on  compresfion  strip,  forming 
2       a  weatherproof  !eal  against  air,  dust  and  moisture,  and 
prevents  rattle  and  squeak. 


NOTE: — Ample  play   permitted   here   which   prevents 
sticking  and  binding  from  swelling  due  to  weather. 


^ZL 


•4  BRASS  CINDER    DEFLECTOR: 
against  the  outside  metal  stop. 


-  Wfuch    bears 


'S  NOTE:  Ample  lateral  play  permitted  here  which 
prevents  sticking  and  binding  from  ordinary  inaccuracies 
in  car  construction  and  swelling  due  to  weather. 


Weather  strip  located 
beneath  sash  in  such  a 
manner  that  the  weight 
of  the  sash  holds  it  to 
positive  seating  on  the 
stooling.  The  strip  is 
protected  from  the 
elements  and  car  wash- 
ing brush. 


McCoRD  Mfg.  Company 

Univeraal  Weather  Stripping,  Metal  Sash,  Sash  Locks,  Saah  Balances,  Drawn  Metal  Mouldings, 
..f:  Metal  Stampings,  Hose  Protectors,  McKim  Gaskets 


2587  E.  Grand  Blvd. 
Detroit        -     .k 


Peoples  Gas  Bldg. 
Chicago 


50  Church  Street 
New  York 


December,  1912. 
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Safety  Car  Heating  &  Lighting  Covi.v 
Sellers  &  Co.,  Inc.,  William,  .vi.iii, 

. .      .  "^'  .• 

Simplex  Ry.  Appliance  Co. ..  .,,v,-i.; 
Standard  Car  Truck  Co.  ^ •■','*.  .v. 
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Standard  Roller  Bearing  Co...., 
Standard    Scale   &    Supply   Co.... 

Standard   Steel   Works   Co 

Stock-bridge   Machine    Co 

Sturtevant  Co.,  B.   F 

Symington  Co.,  T.  H 


u 


•  •  fc-tt'v^*  i 


•-^■•^  •-:«■■: 

•  <^  «  *    #w 

....   48 

....  as 

....  36 

,m.i    2S 

....     3 
....     9 


Underwood  &  Co.,  H.  B..... 


» . "» . . . . 


Van  Dorn  &  Dutton  Co. 


>••'•*  •  •  •.A.*  A  •  *  af        % 


!>;;. ■:;;■:    ■..   w   ■.•■•■.v;-:-i;;- ;Vvf^ 

Warner  &  Swasey  Co It 

Westinghouse  Air  Brake  Co 27 

Westinghouse  Electric  &   Manufacturing  Co...   — 

Wiener   Machinery   Co >..>.. 18 

Winslow   Co.,   Horace   L .^.»,>»v>.,>^.}...-.  .<|| 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS. 


"i: 


A- 


■  -l 


Ac«tjlene. 

Commercial       Acetylene       Railway 
Light   &  Signal  Co. 

Air  Brakes.     (Sm  BrakM,  Air). 

Alloys.         ■ '.,i:i=^-;''--'-:;v  '  •■\';-; :  •'■; 

American    Tanadlnm    Co. 

Arbors.  '  ■•'".■  -: 

CleTeland  TwUt  Drill  Co. 

Arch,  Locomotive  Brick.   _. 

American  Arch  Co. 

Arrestors,  Lighting. 

General   Electric  Oo.        v-'/:"-' 

Antomatic  Relieving  Lathes. 
Mlles-Bemeot-l'ODd  Co. 

Krupp    (ProBser   &  Son). 
ProBBer  &   Son,   ThOB.  :,; 

...Standard    Steel    Works    Co.       ,  , 

Babbitt  Metal  .' :  ., 

Magnolia   Metal   Oo. 

Bars,  Loco.  Cylinder  Boring.   '" 
Underwood  &  Co.,   H.   B. 

Bearing  Metal     (See  Metal,  Bear- 
ing). 


Bearing)*,  Center. 

.■    iiymluiitou    Ci>.,    T. 


II. 


;}. ; 


Bearings,  Side.  'J  . ;    . 

Syiniii^rtnii    Ci>.,     T.     H.   '.■■•: 'v^,; 

Bells  Locomotive   ■■.;,."':■;.!• 
National  Tube  Co.       ;.[•      ;..'", 

Belts,  Conveying.  '^' 

Goodrich   Co.,   B.  P.  '  ' 'c 

Blowers. 

General   Electric  Co.  ■   ;  ; ; 

Stm-terant  Co.,   B.   F. 

Blo^ver  Sets. 

Barco  Brass  &  Joint  Co.         -. 

Blow-Off  System.      ■  -- 
Wlnalow  Co..   Horace  L. 

Boiler  Compounds. 

Dearborn  Drug  &  Chemical   Wk». 

Boiler  Gage  Cocks. 

JerguBon    Gage    &    VaWe    C*--. ' 

Boiler  Shop  Machinery. 

'  ■  ■    Nlles-Bement-Pond  Co.  .<:■    ; :. 

Sellers  &  Co.,  Inc.,   Wm. 

Boiler  Washers  and  Testers. 

Nathan    Mfg.    Co. 
■     Winslow  Co.,   Horace  L. 

Boilers,  Locomotive. 

American    Locomotive    Co. 
■   Baldwin   Locemot-ive   Works,    The 

Bolsters,  Truck  and  Body.%  r '. 
American   Steel    Foundries. 
Commonwealth   Steel   Co. 
Pressed   Steel   Car   Co. 
. ;    Simplex   Railway   Appliance  Co. 

Bolt  Cutters. 

Acme   Machinery   Co.  "o'r. 

Nlles-Bement-Pond  Co. 

Bolt  and  Nut  Machinery. 
:■■■  AJax   Mfg.   Co. 

Nlles-Bement-Fond  Co. 

Books. 

..;■ ;  McGraw-Hill    Book   Co. 

Boring  Mills,  Horizontal, 

Lucas   Machine  Tool  Co. 
...   Nllea-Bement-Pond   Co. 

Boring  Tools. 

Davis   Boring  Tool  Co. 

Boring  and  Turning  Mills. 

Ballard  Machine  Too]  Co. 
Detrick    &    Harvey   Machine  Co. 
NUes-Bement-PoDd    Co. 
PflU-rs    &   Co.,    Inc.,    Wm. 
,.    '.  CiKlerwooU  &  Co.,   H.   B. 


Brake  Beams.  '    '         .;: 

American   Steel    Foundries. 
Pressed  Steel  Car  Co. 
Simplex  Railway  Appliance  Co. 

Brake  Shoes. 

American   Brake  Shoe  &  Fily.   Co. 
' "  Railway    MaterialB   Co. 

Brake  Wheels.-  •    •'     j 

National   Malleable  Castings  Co. 

Brakes,  Air. 

General   Electric  Co. 
■    ;  Westinghouse   Air  Brake   Co.     ' 


Brass  Working  Machines. 

Warner  &  Swascy  Co.  '. 

Bronze  Vanadium, 

American    Vanadium   Company. 


Buffers,  Friction. 

.Gould  Coupler  Co. 

Cables. 

General  Electric  Co. 


Calipers. 

Davis    Boring    Tool    Co. 


Car  Axles.    (See  Axles). 

Car  Door  Fasteners. 

■    National  Malleable  Castings  Co. 

Car  Door  Fixtures.  - .    ' 

Railway   Utility   Co. 

Car  Flooring.      (See  noora.  Car). 
Car  Heaters.      (See  Heaters,  Car). 


Carlines,  Pressed  Steel. 

Cleveland  Car  Specialty  Co. 

Car  Lighting     (See  Lightinc,   Car). 
Car  Roofs.     (See  Roofs,  Car). 

Cars. 

Pressed    Steel    Car   Co. 

Cars,   Coal. 

Pressed  Steel  Car  Co, 

Cars,  Motor.  ' 

V   General  Electric  Oo.    ,  '  -' 

Cars,  Steel. 

i'ressed  Steel  Car  Co. 

Car-Wheel  Boring  Machines. 
Nlles-Bement-Pond   Co. 

Car-Wheel  Boring  Tools. 

Davis   Boring   Tool   Co. 

Car  Window  Fixtures. 

McCord  Manufacturing  Co. 

Castings,   Cylinder. 

American  Vanadium  Co. 

Castings,  Iron  and  Steel. 

American  Brake  Shoe  &  Fdy.  Co. 
American   Steel    Foundries. 
American  Vanadium  Co.  ';  : ; . 

Commonwealth   Steel   Co. 
Gould  Coupler  Co. 
Krupp   (Prosser  A  Son). 
McOonway   A  Torley    Co. 
National  Malleable  Castings  Co. 

Pratt    &    Letchworth    Co. 
Prosser  &   Son,   Thos. 
Standard  Steel  Works  Co. 

Castings,  Locomotive. 

American  Steel   Foundries.         '  ' . :  ' 
Standard  Steel   Works  Co.  .^  : 


Castings,  Malleable. 

National    Malleable    Castings   Co. 
Pratt   &   Letchworth   Co. 


Castings,  Malleable  Iron. 

Sjinln^ton    Co..     T.     H. 


Castings,  Vanadium.  '''V., 

American    Vanadium   Co.         ,•  '■.:' 


Center  Plates. 

National  Malleable  Castings  Co. 


Centering  Machines. 

Newton    Machine    Tool    Co.  ."•■'.-•; 
NUes-Benient-I'ond  Co. 


Chains,  Driving. 

Morse    Ctiain    Co. 


Cocks. 

Homestead   Valve   Mff.    Co. 
National  Tube  Co.  .-;     - 


Collectors,  Pneumatic. 

Sturtevant  Co.,  B.  F. 

Compressors,  Air.        :.■' 
General  Electric  Co. 
Norwalk   Iron  Works  Co. 

Controllers.  ■     ■ 

General  Electric  Co.     ' . . 


Conveying  Systems. 

Sturtevant  Co.,  B.  F. 


Counterbores. 

Cleveland    Twist   Drill    Co.  . 
ITatt  &  Whitney  Co. 


Couplers,  Car.         '••"'. 

American  Steel  Foundries.   ;••'■•• 
Gould    Coupler   Co. 
McConway  &  Torley  Co. 
National    Malleable  .Casiinga    Co. 
Standard    Coupler    Co. 


Coupling  Hose. 

Railway   Utility  Co. 


Couplings. 

National  Tube  Co. 


Cranes. 

Niles-Bement-Poud   Co. 

■'  jv>  ■•:     .••'.'  ' 

Crank  Pins. 

Krupp   (Prosser  &  Son). 
I'rosser  &  Son,  Thos. 


Crank  Pin  Turning  Machine. 

Nlles-Bement-Pond  Co. 
Underwood  &  Co.,  H.  B.       f. - 

Crushers  and  Pulverizers. 

Krupp  (I'rosser  &  Son). 

Prosser  &  Son,   Thos. 

J, ...    1 ' 

Cutter  Grinders. 

Nlles-Bement-Pond  Co.        ■.■•.'. 

Dies.  -■.■,/{■'-■ 

Pratt  &   Whitney  Co.    ,.    ,  -.■;  v 

Doers,  Freight  Car. 

Christy  A  Co..   H.   A.  .!-  -■ 


Draft  Gears. 

Commonwealth   Steel    Co. 
Standard   Coupler   Co. 

Draft,  Mechanical. 

Sturtevant  Co..  B.  W. 


Draft      Kigging     and     Attaob- 
inents.  .  ■■:  ,■.•,■  ,'•  . 

SiUiiiiKtou   Co.,    T.    u...J;^  'v  •-■ 

Draw-Bridge  Machinery.':,' 

Nichols    &    Bro.,    Geo.    P.    .  v ' 

Drill  Chucks.  '.-■;• 

-      Cleveland   Twist   Drill   Co. 


Drilling  Machines. 

Detrick   &   Harvey   Machine  Co. 
Newton   Machine  Tool   Co. 
Nlles-Bement-Pond   Co.  ., 
Pratt  &  Whitney  Co.    '-  ' ;  >  '■ 
Sellers  &  Co.,  Inc.,  Wm. 


Drilling  Machines  (Arch  Bar.) 

Nlles-Bement-Pond   Co. 


Drilling  Machines,  Multiple. 

Nlles-Bement-Pond   O). 
Pratt  &   Whitney  Co. 

Drilling  Machines,  Radial. 

Mles-Uement-Pond    Co. 


DrilU. 

Cleveland   Twist   Drill  Co. 
Pratt  &  Whitney. 
Van  Dorn  &  Dutton  Co. 

Drills,  Portable.      ' 

Coates   Clipper   Mfg.   Co. 


Driving  Wheel  Centers. 

American   Steel   Foimdrles.  '.,. 

Commonwealth   Steel   Co.  .'i  ^  *  ■ 

i-     Krupp  (Prosser  A  Son).  '.       •  •, 

:■.     Pratt   &   Letchwurth    Co.  ■-  .   ■.    >. 

Prosser  &  Son,  Thos.  Vi  ■■ 

Standard   Steel   Works  Co.  .   '    ' 

Drying  Apparatus.       t  •  '."'s  -  J.-. 

Sturtevant  Co.,   B.   T.      ',.'::      ;-      ■ 

Dry  Kiln  Equipment.  •  ■"       ;  .'■ 
Sturtevant  Co.,   B.   F. 

Dust  Guards.    -"  ":■'■'.  .;  . 

Symiiigton    CX).,    T.    H.  -      .       '  /  . 

Dynamos  and  Motors. 

Crocker-Wheeler  Co.  '.-;'    ,:' 

General  Electric  Co.  •••."'. 

Sturtevant  Co.,  B.  r.    v.  .  >    ■• 

Electric  Lighting  and  Power. 

Crocker-Wheeler  Co. 
:'    General    Electric   Co. 

Westinghouse  Blec  ft  Mfg.   0*.  ':. 

Engineers. 

Hunt  &  Co.,  Robert  W.  .'• 

Engine  Frames    (See  Frames,  En- 
gine). 

Engines. 

Sturtevant  Co.,  B.  F.       ■.■.'■■ '•^" 

Exhaust  Fans  and  Heads. 

General   Eflectric  Co.        .....•.•. 

Sturtevant  Co.,  B.  F.     ,''..?..  •      \"2 

Expanders,  Flue.     •■• 
Krupp  (Prosser  ft  Bon). 
I'ratt  ft  Whitney  Co.  '.    , ;  '  / 

Prosser  ft  Son,  Thos. 

Fans,  Electric.  f't' .■■.'•'^ ••■..'-'■ 

General    Electric   Co.  ■ ''  *      ■ '.'  .' 
Sturtevant  Co.,  B.  F. 

Westinghouse   Elec.   ft  Mfg.   Os. 

Fans,  Exhaust  and  Ventilating. 

(Trocker-Wbeder  Oo. 
Sturtevant  Co.,   B.   F. 

Fans,  Mechanical  Draft.   .;-'., ^,: 
Stnitevaat  Co.,  B.  F.  ;  i  '  t 

Ferro- Vanadium. 

American    Vanadluio    Co. 
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Satisfactory   Drill   Both  For 
and    Heavy    Duty    Service 


40  bch  Bement  Vertical 
Drill.  Sizes  24-60  Inches. 
DriTcn  hj  cone  or  direct- 
connected  variable  speed 
mot»r. 


"•"V** 


Simpie,  Powerful  Con- 
struction and  Ef f  icienty 
Convenient  Operation 
are  Combined  in        ; 

I  Vertical     I 
^1;  Drilling  WM^ 
!   Machines! 


These  drills  are  used  exten- 
sively in  railroad  shops  and  their 
proved  ability  to  stand  up  under 
this  severe  service  is  significant 
of  their  durability,  .^^u  / <•   -:;;'>'>::; 


'■.■■■  ''•' 


•■i 


Easily  and  Conveniently  Operated      ;  \ 

When  the  operator  stands  in  front  of  his  work  at  the 
spindle,  he  can  operate  all  the  main  levers  and  hand-wheels 
without  taking  a  step  from  this  position.  The  rapid  hand 
adjustment  of  the  spindle,  the  fine  hand  feed,  the  power 
feed  and  throw-out  are  all  controlled  within  easy  reach  of 
the  operator. 

Spindle  reverse  for  tapping  or  automatic  feed  throw-out 
may  be  furnished  on  order. 

Drofi  a  Hue  for  circulars  and  auy  desired 


Simply  and  Powerfully  Constructed 

These  drills  are  of  the  "Goose  Xeck'  Type — a  design 
that  gives  great  rigidity  to  the  frames  and  renders  them 
capable  of  withstanding  heavy  thrusts  without  strain. 

Six  positive  geared  feeds  are  provided,  conveniently 
changed. 

Tables  may  be  swung  around  the  column,  out  of  the 
way,  when  it  is  desired  to  drill  large  pieces  resting  on 
the  base  plate.      .-  <• 

information  on  sizes  in  ri'hich  you  are  interested. 


Niles-Bement-Pond  Company 

111  BROADWAY,  NEW  YORK  23-25  VICTORIA  ST.,  LONDON,  S.  W. 

SALES  OFFICES  AND  AGENCIES: 
Boston:  93-93  Oliver  St.  Philadelphia:  21st  and  Callowhill  Sts.  Pittsburgh:  Fii.k  Hld}?.  Cleveland:  Thp  Nil.-s  Too!  Works  Co.,  Uockpfcller  Bldg. 
Hamilton.  0.:  The  Nlles  Tool  Works  Co.  Detroit:  Majestic  Blils:.  Chicagro:  McCorniick  hU\g.  St.  Louis:  ."ilO  North  Third  St.  Agent  for  Gulf 
States:  X.  ('.  Wnlpolc,  Brown-Marx  Blilg.,  Birniiiiphiim.  Ala.  Agents  for  Colorado:  Heiidrlc  &  Bolthoff  Mfg.  &  Suppl.v  Co.,  I>enver,  Colo.  Amenta 
for  California,  Nevada  and  Arizona:  Harron,  Ricknni  &  McCoiio.  San  Francisco  and  Los  .Angeles.  Oregron:  Portland  Machfiier.v  Co..  Portland. 
Washington  and  Idaho:  Ilnllidie  .Machiner.v  Co..  Seattle  and  Spokane.  Agents  for  Canada:  The  Canadian  Falrlianks-Morse  Co..  Limited.  Montreal, 
Toronto  and  Vancouver.  Agents  for  Mexico:  Smith  &  \Vig(iin-Cl:iP0  de  Ma.vo  6,  Mexico  Cit.v.  Italy:  Ing.  Ercolc  Vaghi,  Milan.  Oennany:  F.  G. 
Kretschiner  &  Co..  Frankfnrt,  a.  M.  Austria-Hungary:  E.  Krause  &  Co.,  Vienna,  I»rag  and  Bndapest.  Japan:  F.  W.  Home,  C  Takiyama-cho, 
Kyobf  shi-Kn.  Tokyi>. 
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Acetylene. 

Coiuiii.-n  ill!        Aci'tylene        KaiUvyy 
I.i;.'rii    \-   Sicnnl   fn. 

Air  Brakes.     (See  Brake*,  Air). 

Alloys. 

American    Vanadium   Co. 

Arbors. 

Cleveland  Twist   Drill  Co. 

Arch,  I.oroniutive  Itrirk.     - 

American    Art-h   Co. 

Arresturtt,  Lighting. 

General   Electric  Co.      .■,.'-.^ 

Automatic  Kelieving  Lathes. 

Nilfs  I'xiiH'Ut  I'liinl   Co. 

Axles. 

Krupp    (rros.ser   &  Son). 
rrosn«T   die    Son,    Thos. 
Standard    Steel     Works    Co.. 

Babbitt  Metal 

Macn'.lia    Metal    Co. 

Bars,   Loco,  t'ylintler   Itoriiig. 
Cnderwood   A  Co..    II.    B. 

Bearing  Metal     'See  Metal,  Bear- 
ing). 

'Bearings,  tenter.    . 

s>  iiiiifui"ii    Ci...     T.     II. 

Bearings,  Si«l«'. 

S.\  inlli-  l"ll      '   •■   .        I".       II.    '. 

Bells  Locomotive 

National   Tube  Co. 

Belts,  Conveying. 

Goodrich   Co.,    B.   F. 

Blowers. 

i;»-neral    Electric   Co.  • '. 

Sturtetant  Co..   B.   F. 

Blower  Sets. 

l!:ir.o    Iliuss    \-    .loint    Coi. 

Blow-off  System. 

Winsk.w    Co..    Horace    ti. 

Boiler  tom|M»nn<l8. 

Dearborn  UruR  &  Chemical   Wks. 

Boiler  <Jage  Cocks. 

Jercusoii     (;aBC    &     Valve    Co. 

Boiler  Shop  Machinery.       '• 

NllfS  Ht-nirnt  Tond   Co. 
Sellers  A  Co.,   Inc.,    Wm. 

Boiler  Washers  and  Testers. 

NnlliHii    Mfg.    Co. 
Wln.«low   Co..    Horace   I.. 

Boilers.    Locomotive. 

Anit-rican    liocomotlye    Co. 
Baldiifn    I/>ceniotiTe    Works.    The 

Bolsters,  Truck  and  Body. 

American    Steel    Foundries. 
Commonwealth    Steel    Co. 
I'resaed    Steel    <"ar    i'o. 
Simplex    Railway    Appliance  Co. 

Bolt  Cutters. 

Acme    Machinery    Co. 
NMles-Beraent  rond  Co. 

Bolt  and  Nut  Machinery.  ; 

AJax   Mfg.   Co. 
'■■   NllesBement-rond  Co.  . 

IttMikH. 

.M.<;iv.w  Hill    l!....k    Co.         '     ;  = 

Boring  Mill*,  Horizontal.     . 

Lucas    .Machine    Tool    Co. 

.Mies  Bement  Pond    Co.  v^    .. 

Boring  Tools. 
DaTis   Boring  Tool   Co. 

Boring  and  Turning  Mill*.  '' 

Bollard  Machine  Tool  Co. 
Ii.irii  k    \     ll.irviy    .Mjicliine    Co, 
Nile*  Bement  Pond     Co. 

.     S.-llrr<    A:    C...     liM-..     Wrii. 

rii.i.rH.""!  &  Co.,  II.  i:.      ■::,y  •• 


Brake  Keauis. 

American    Steel    Foundries. 
Pressed  Steel  Car  Co. 
Sim|>lex  KaiUvay  Appliance  Co. 

it  rake  Shoes. 

.\iiiiTir:iii    I'.rake  Slim'  .V    IM.v.   C 
Kail  way    MateriuU    Co. 

itrnke  Wheels. 

Nalii>iiul    .Malleable   CastliiBS  Co. 

Brakes,  Air. 

Ceueral    Electric    Co. 
WestiiiKhotise   Air   Brake   Co. 


Itrass  Working  Machine 


itroii/.e  Vaiiatiium. 

.\mericaii    Vauailiuui    Company. 


Buffers.   Friction. 

Goiilil  Coupler  Co. 


Caltles. 

Ufueral   Electric  Co. 


<  allpers. 

Iiaiis     I'.i.lillj;     Ti"!     Co. 


Car  Axles.    (See  Axlea), 

Car  l>oor  Fasteners. 

Natinnal   .MalleaMe  Castings  Co. 

Car  Ouor  Fixtures. 

It:iil\vti.v    rtiliiy    (.1. 

Car  Flooring.      (See  Floors.  Car). 
Car  Heaters.       (See  Heaters.   Carl. 


Carlines,   Pressed  M«-el. 
Cleveland  Car  Specialty  Co. 

Car   Lighting     (See   Lighting.    Car). 
Car  Koofs.      (See  Roofs.   Car), 

Cars. 

Pressed    Steel    Car    Co. 

Cars,    Coal. 

Prosed    Steel    Car   Co. 

Cai^,  Motor. 

(k'licral    Electric    Co. 

Cars,  Steel. 

Pressed    Steel    Car  Co. 

Car-Wlieel    itoring  .Machines. 

.NileS  lielliPMt-IN^n'i    Co. 

Car-Wheel  itoring  T«m»1h. 

li:ivis    Itoring   Ti  "1    Ci'. 

tar  Window   Fixl«r«'s. 

Mit"i.i    M;iiiMlai  I  miiii.'    C... 

Castings.    Cylinder. 

.American    Vaiiailiuin   Co. 

Castings,  iron  and  Steel. 

Aiiori.jin    P.rake  SI »\;    IMy.   Co. 

American    Steel    Foundries. 
American  Vaiiailium  Co. 
fominoiiuealth    Steel    Co. 
Gould    C<rt)i)ler  Co. 
Krujip    ( Pros.ser   &    Son). 
McOmway   &  Torley   Co. 
National   .Mnllealile  Castings  Co. 
/,   Pratt    iV    lxlrli«..rili    Co. 
Prosser    &    Son,    Thus. 
Standard   Steel   Works  Co. 

Castings,  Locomotive. 

American   Steel    F'oundrlea. 
Standard   Steel    Works   Co. 


Castings,  .Malleable. 

National    Malleable    Castings    Co. 
Pratt    iV    l.etihwortli    Co. 


Caslinga.   Malleable   Iron. 

S.v  loiii-I'Mi     Cii..     T.     II. 


Castings,  Vanadium. 

.Vnieri<aii    Vaiiailium    Co. 


tenter  Plates. 

National    .MalleaMe  Castlnga  Co. 


Centering  Machines. 

Newton    .Madiine    Tool    Co. 
N i les- Ml  Mien t- Pond   Co. 


t  hains.  Driving. 

.Morse    Chain    C«. 


Cocks. 

Iloiiiisl.  ail    Valve    .Mfg.    Co. 
.National   Tiilre   Co. 


Collectors,    I'neiimat  ic, 

Sturtevant  Co.,   B.   F. 


Compressors,  Air. 

(iriii  ral    Electric    Co. 
NiTwalk    Iron   Works  Co. 


Controllers. 

Gemral    Electric   Co. 

Conveying  Systems. 

Sturlevuiit   Co.,    B,    F. 

Con  n  t  e  rbores . 

(lev.  Ian. I    Tui>t    Drill    Co. 
Pralt    »V    Whitney    Co. 


Couplers,  Car. 

American  Steel   Fimndrlea. 
(iotiM    Coii|.ler    Co. 
M.toiiHav    \-    Torley    Co. 
National     .Malleable    Castings    Co. 
Staiiilard    Coupler    Co. 


Coupling  Hose. 

l::iilu.i.\     Itility    Co. 


Couplings. 

-Natioual   Tube  Co. 


Cranes. 

.Niles  Hement-Pond    Co. 


Crank  fins. 

Krupp    I  Prosser  &   Son). 
I'rossir  At   Son.  Thos. 


Crank  I'in  Turning  Maclilne. 

.Mil's  P.iriii  lit-  I'l.iid   Co. 
CiiiUrw 1   A:   Co..    n.    B. 

Crushers  and  I'ulverizers. 

Krupp   I  Prosser  &   Son). 
Prosser   Ac    Son,    Thos, 

Cutter  (irinders. 

Niles-BemeutPond  Co. 

Dies. 

Pratt   A    Whitney  Co. 

I>oors,   Freight  Car. 

Christy    &  Co.,    II.    A. 


Draft  tiearg. 

Commonwealth    Steel    Co. 
Standard   Coupler   Co. 

Draft,  Mechanical. 

Sturtevant  Co.,  B.  T. 


Draft       liigKin;;      aiKl      .Vttach- 
nienls. 

S.\  iiiin-ii.ii     >''■..     T.     II. 

Draw-itridge  Machinery. 

.Nichols    &    Bro..    Geo.    P. 

Drill   Chucks. 

Cleveland    Twist    Drill    Co.        ; 


Drilling  Machines. 

Detriik    A:    Ilarviv    .Machine    Co. 
-Newton    .Machine   Tool   Co. 
NilesBement-Pond   Co. 
Pratt   Ac   Whitney    Co. 
Sellers  &  Co..   Inc.,   Wm. 


Drilling  Machines  (Arch  Bar.) 

.Ni les- P.emellt   Pond    Co. 


Drilling  .Machines,  Multiple. 

.N'ilis-HenientPond    Co. 
Pratt    A:    Whitney   Co. 


Drilling  Machines,  Radial. 

.N'iles-l;ement-Pond     Co. 

Drills. 

Cleveland   Twist   Drill   Co. 

Pratt   Ai    Whitney. 

Van  Dorn  &  DuttoD  Co. 

Drills,  I'ortable. 

loans   Clipiier    .Mfg.    Co. 


Driving  Wheel  Centers. 

American    Steel    Foundries. 
Comiiionwealth    .steel    Co. 
Krupp  (Prosser  &  Son). 
Pratt    A:    Ix'tchwi.rlii    Co. 
Prosser  &  Son,   Thos. 
Standard   Steel    Works   Co. 

I>rying  Apparatus. 

Sturtevant  Co.,    B.   F. 

i>ry  Kiln  Kquipment. 

Sturtevant   Co.,    B.    F. 


Dust  (iiiards, 

S.\  liiihL;I.in      Ci. 


T.     H. 


Dynamos  and  Motors. 

Crocker -Wheeler   Co. 

(ieneral  Electric  Co.       \       ■ 

Sturtevant   Co.,    B.   P. 

Klectric  Lighting  and    Power. 

Crocker- Wheeler  Co. 
•  ieneral  Electric  Co. 
Westinghouse   Blec.   A  Mfg.   0*. 

Kngineers. 

Hunt  &  Co.,   Robert  W. 

Kngine    Frames    'See  Frames.   En- 
gine). 

Kngines. 

Sttirtevaiit  Co.,   B.  F. 

Kxhaust  Fans  and  Heads. 

General  Electric  Co. 
Sturtevant  Co..   B.   P. 

KxiMimlers,  Flue. 

Krii|ip   t Prosser  A  Son). 
Pratt    &    Whitney   Co. 
Proiiser  &   Son,   Thos. 

Fans,  Klectric. 

General    F^lectrlc    Co.    -  -     ■      ' 
Sturtevant  Co.,   B.   P. 
Westinghouse   Elec.   &   Ufg.   O*. 

Fans,  Exhaust  and  VentilatiD(. 

Crocker- Wheeler  Co. 

Sturtevant  Co.,  B.  P.  •"    ; 

Fans,  Mechanical  Draft. 

Sturtevant  Co.,  B.   P. 

Ferro-Tanadlum. 

American    Vanadium    C«. 


•  ' ,  "'    ■"■     -.>=    ■      V  - 


December.   1912. 


AMERICAN     ENGINEER. 


40  Inch  Bement  Vertical 
Drill.  Sizes  24-60  Inches. 
Driven  by  cone  or  direct- 
connected  variable  speed 
motor. 


Drill   Both  For 
Duty     Service 


simple,  Powerful  Con- 
struction and  Efficient, 
Convenient  Operation 
are  Combined  in        ; 

Bement 
Vertical 
Drilling   f 
Machines 


Thoc    drills    arc    iisCmI    c-xk-ii 
si\cly  in  railroad  >h<>])s  and  ilu'ir 
IM'oved  ability  in  .siand  li])  under 
itn's  severe   service  is   siLinillcanl 
<if  tlu'ir  dnrahilit  w    ^-   /;     '  ■   -     ■  • 


Easily  and  Conveniently  Operated 


Simply  and  Powerfully  Constructed 


Wlun    t!n-    iiiKrat'T    >i;ui(ls    in    ivmn    '>i    liis    w^vk    at    the  TIkm-    iliilK    ar<.-    ><(    ilu-    'tiip^-c    Wtk  "     r\i>i- — a    (Ifsi.mi 

spiiulli.-.  lu-  can  o|n,rati.'  all  the  main  k'Vfr>i  un<l  liand-wlu'cls  that   givis   great    riftidity    to   thv    I'ranics  and    rcivliTs   llieiil 

witln'Ut   takinti  a   slip   I'nmi  this  pusilion.     'I'lic  rai)i<i  hand  capable  of  withstandiiit;  hta\>    thrusis  witliout   >train. 

ailinsiim  II;    ><{    ilie    >pindli-.    tlu-    thio    liaiid    ii.'c<l,    the    puwi-r  Six     positive    iteared     li-eds     are     pl'ovitled.     conveniently 

feed  and  tlirow-oiit  are  all  controlled   uitliin   eas\    reach  of  chansietl. 

the  o|)irator.  'ral)IesMi.'iy   V>e  swunjj;-  around   tlu-   colimui.   out  <vf "'trie 

Si>indle  rewrse   lor  tappini;   or  aut<'inaiic   f(.e<l   tlirow-oiit  way.  wiit'H   it  is  <le>iri'd  t<i   drill   Inrgre  i>iccc>  roliny;  tin 

may   ln'    fiirni^lkd   on   order.  tlu-  l>a>i'  plate.                                                       *                  - 

l>iof  I'   /'"<■  /";■  lii'tithirs  iiiidaiiy  tfcsircd   iiU  I'liiuituni  on  sices  in   rc/;/i/;  y.ui  w/v  iiiicv-cslcd.         ..•:.•• 

Niles-Bement-Pond  Company 


111  BROADWAY,  NEW  YORK 


23-25  VICTORIA  ST.,  LONDON,  S.  W. 


Boston:  'X;:i 
Hamilton.  0 
States:  \.  C 
for  Californi 
Washington 
'1'm1'i1iI<.  :ilhl 
K|-(  tM-llIll>  T 

Kvcili;  -hi  Km 


dlivfli'  St 
Th.'  Mil 
\V:il|M.I.'. 

a.    Nevada 

ind  Idaho: 
\':nii-.  ini'r 

.V    C.i..    fl-.ll 

.    T..I;.v. 


.     Philadelphi 
s   Ti.,,!    \V..l•k^ 
I!r..\viiM:iix 
and   Arizona: 

Ihllli'li.'     M:>< 

Agents    for 

(UliHl.    .1.    M. 


a:    :.'l 

r.i.iL'. 

■him  r 
Mex 
All 


SALES    OFFICES    AND    AGENCIES: 

>l  ;iii<l  CnH-.u  hill  SI-.  Pittsburi?h:  iji.k  iihlu.  Cleveland:  Th.^  Nil.-  T.".l  \V..rk>  «'....  Ito.k.t.-Iler  I5U1?. 
Detroit;  M.:ji'>li<-  I'.hl-  Chicago:  MiC.riiiiik  I'.l.l..'.  St.  Louis:  .'iic.  .\..iili  Tliint  Si.  Agent  for  Gulf 
.  I'.iiiiiiimlNim.  .\l:i.  Agents  for  Colorado:  Fliinliii-  .V  li.^liliMiT  .Mf::.  A:  Siipiilv  id..  |trii\>'r.  r..!..  Agents 
nu,  I!iik;inl  .V  MiCcmi".  S;m  I'r.in.i-i..  :iiMt  I..-  Aii;;.li-.  Oregon:  I'.Mllniicl  .\I:i<-hiii.-r\  i'....  I'..rli:iihl. 
>    ('■...    Sciiiili-    :iii<l    S|i.ik.iiii'.        Agents  fdr  Canada:  The  I'.-iii.-nliiiii   I".iijhiiiiK-M"i -i    ('...,    I.iiiiii..l.   M..ian>;.l. 


ico:    Siiiilh    .V     \Vi'„'i:iii  ( 
tria-Hungary:    i:.    !\i;iii>. 


.M.i.\..  <;. 
.  \ii'niiii. 


M.Aii-.,   Cii.v.     Italy; 
I'rni:    iiiHl    Jtndain'iit. 


In;. 


:.    i:iv..|,.    V.iirhi. 
Japan:     1".     W. 


Mil.Mii. 
Il..rn.-. 


Germany:    K.    ii 

li    'I'akiy^iiniii'lM 


8 
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•f\ 

riles. 

'  '■•'■".;": 

}■■  ' 

'-:■'    - 

Nlcbolson    FU« 

Co. 

"  •    .''*'' 

■;'■ 

"-  .-i  • 

K-f-  ■ 

File  Cleaner.  -. 

"        !■'''»■ 

•"    "/    ^'  '■*' 

"; 

■■■■i] 

".   .<■' 

Nlcbolaon   ril« 

Co. 

> .'  '^: 

■■■L'i: 

■V, '.. 

Tiles,  Tool  Making. 

V  ::■]':■_ 

■■.'..' 

''■-  ■ 

Nicholson  rile 
Fire  Box. 

Co. 

'•'    '      .'- 

*V. 

■..■•>.' 

;•-■'•:' 

Jacobs- Shapert  U.  S. 

riretwx 

Oo. 

■  -v 

->'': 

Flttlngrs. 

National   Tnbe 

Oo. 

-'    ""■■■% 

'  V  .* 

■  '■■: 


•  *■  .i- 


Vlangres  (Cast  and  Malleable 
Iron). 

National   Tube  Co.  /"••,-!.,;:■ 

Vlansinfi:  Presses.  ■':■■  .■l.'\ 

NileB-Bement-Pond    Co.  V-'     • 

Flexible  Transmission.       .V,;'--..^ 
Coates   Clipper   Mfg.    Co.        .v;:: 

Fine  Cutters.  -  .  •    "'^  V 

Taessler  Mfg.   Co.,  J.    '     '     ''■,;.- 
Dsderwood  ft  Co.,   H.   B. 

'  Fine  Expanders       (S«6  Expanders, 
Fluo). 

:  Forges.  *-■.•  .^'..'.'/'T 

Sturterant  Co.,  B.  F.    ;    "^  .•,';!- 

Forging  Machines. 

AJaz   Mfg.    Co.  '     ,.-'r    '■■:'     ■■■ 

'.  Forcings.  '^  '  •'  '"'■"■■'■■■■■;•'■,..■ 

American  Vanadium  Co.  -'.k^:- 
Kmpp   (PrOBSer  St  Son).  .  ', 

Prosscr  &   Son.   Thos.  i.'.i  '•.  '  • 

Standard  Steel  Works  Co.  —••■''.• '' 

Foundry  Kqnipment. 

Coates    Clipper    Mfg.    Co.  :  'V; 

Frames,  £ngine.  -■  'v  .. 

American   Steel   Foundries.      ,•■.■'■- 
Standard  Steel  Works  Oo.    '  v .  v  ^ 

Frogs  and  Crossings.  ;,  ' 

Rrupp   (Prosser  Sc  Son).        ,'  ] 
ProBser  &   Son,   Ttos.  ■'''•. 

■'  ■■   ■  ■  . '  '*. 
Fuel  Econonaizers.        ■-'... 
Sturtevant  Co.,   B.   T. 

.:'     '•'     .     \  .  .. 

Farnaces.         '■■':'■■■■,.■.."■■■:' 

American    Shop    Bqnlpment    Co. 
Railwaj    Materials   Co. 

Gap  Lathes.  '■,•,■...'.,'■'.'■ 

Niles-Bement-Pond  Ca  '..'*<.  „- 

Oas  Exhausters. 

SturteTsnt  Co.,  B.  W,    •' 

Gages. 

Pratt  &  Whitney  Co.        l-   '    '  :■'■,- 

Gages,  Water. 

4erguson  Gage  &  Valre  Olw^,..,!,  ,'.' 
ierguson  Mfg.  Co.  :s  ;•'  ''■■r''- 
Nathan  Mfg.   Co.  ^  :     .■ 

Gages— M.  C.  B.  .Standard. 

Pratt  &  Whltnej  Co.     -;  i.  ■.'     :. 

Gasliets.  ■,  v  •.;." 

MrCord    Manufacturing    Co.  .^V-  •;  •.,', 

Geared  Head  Lathes. 

American   Vanadium   Oo. 
Nilea-Bement-Pond   Co. 

Grinders,  Portable.      '■'.■,.;;•'.. 
Coates   Clipper   .Mfg.   Co.  '■'■■': ;, 

Generating  Sets.  V;   '-^ 

Crocker- Wheeler  Co. 
General  Electric  Co. 
Sturterant  Co.,   B.  F.      y.   '  '.< 

Grinding  Machines.     ■  >"  - ' 
Nilea-Bement-Pond    Co. 
Pratt  ft  Whitney  Oo. 

Hammers,  Board   and  Steam 
Drop. 

NtleB-Beraent-Pond    Co. 


Hammers,  Pneumatic. 
Sellers  ft  Co.,  Inc.,  Wm 

Hammers,  Portable. 

Coates   Clipper   Mfg.    <^o. 

Handles,  File. 

Nicholson  Pile  Co. 

Hangers,  Door. 

Kailway  Utility  Co. 

Headlights.  ' 

Comiiierciiil       Acetylene 

I.iSht    &   Slpnal    Co. 
General  Electric  Co. 


BaHway 


;  Heaters,  Car. 

Clilcago  Car  Heating  Co. 
■.      Safety  Car  Htg.   ft  Ltg.  Co. 

Heaters,  Steam  Hot  Blast. 
SturteTant  Co.,   B.   F. 

Heating  and  Power  Plants 

Wlnslow   Co.,   Horace   L. 

Hoists,  Electric. 

Crocker-Wheeler   Co. 
r      Niles-Bement-Pond   Co.      ■    . 

Hose,  Air  Bralie. 

Goodrich   Co.,  B.   F.  '• 

Westinghouse  Air  Brake  Co. 

Hose,  Metal. 
Pa.   Flexible  Metallic  Tubing  Co. 

Hose  Protectors. 

McCord  .Manufacturing  Co. 

Hydraulic  Machinery. 

Nili'S-Beinent-I'ond    Co. 

Hydraulic   Presses. 

Nlles-Boment-Pond   Co.       ■ 

Injectors. 

Nathan    Mfg.    Co. 
;      Sellers  ft  Co.,  Inc.,  Wm. 

Iron  Bars  (Hollow  or  Solid). 

Falls   Hollow   Staybolt  Co. 

Insulating  Materials. 

General    IBlectric  Co. 

Jaclcs,  Caboose  (Cast  Iron) 

Dickinson.    Inc..    Paul. 

Joints,  Flexible. 

Barco  Brass  &  Joint   Co. 

Journal  Boxes  and  Lids.    . 

Gould   Coupler  Co. 

McCord   &   Co. 
•i    National  Malleable  Castings  Oo. 

I'ratt    it    Letchwdrtli    Co. 
.'    Symington    Co.,    T.    H. 

Key-Way  Cutters  (Portable  and 
Stationary). 
Morton  Mfg.  Co. 


Lamps,  Gas. 

Commercial        Acetylene 
Light   &   Signal   Co. 


Railway 


Lamps,  Incandescent. 

General    Electric   Co. 
Westinghouse  Elec.   ft  Mfg.   Oo. 

Lathes. 

Bardons   ft   Oliver. 

Bullard   Machine  Tool  Co.      

Niles-Bement-Pond   Co.         .,:  "' 

Pratt  ft  Whitney. 

Sellers  ft  Co..  Inc.,  Wm. 
•   Warner  &   Swasey  Co. 

Lathes,  Brass  Workers. 

Niles-Bement-Pond  Co. 

Lathes,  Driving  Wheel 

Niles-Bement-Pond  Co.  '■:'- 

Lathes,  Turret. 

Bardons  ft  Ollrer.  •'".'.    '. 

Niles-Bement-Pond   Co.       - 
Pratt  ft  Whitney  Co. 
Sellers  ft  Oo.,  Inc.,   Wm. 
Warner  ft  Swasey  Co 


Lighting,  Car. 

Commercial        Acetylene        Railway 
Light  &  Signal  Co.         .  ■    -,   . 
"•  General  Electric  Co.  '"■  '-■';  ;: 

,     Gould   Coupler   Co.  '.'"■. 

Safety  Car  Htg.  ft  Ltg.  Co.        '     .; 


Locomotive  Arch  Tubes. 
National   Tube  Co. 


Locomotives. 

American  LocomotlTe  Co. 
■    Baldwin  IxK'omotive   Works,   The 

Locomotive  Boilers    (Bee  Boilers, 
Locomotive). 

Locomotive  Brick  Arch 

(See  Arnh,  Locomotivo  Briok), 

Locomotives,  Compressed  Air. 

Baldwin  Locomotive   Works.   The 

Locomotives,  Electric. 

American   Locomotive   Co. 
Baldwin   Locomotive   Works,    The 
General    Electric  Co. 
Westinghouse  Blec.   ft  Mfg.   Co. 

*'.■ 

Locomotives,  Mine. 

Baldwin   Locomotive   Works,    The 
General  Electric  Co. 


Lubricants. 

Dixon  Crucible  Co., 


Jot. 


Lubricators.  .V'    „■■  •  . 

Detroit   Lubricator  Co.        "    ■ 
McCord   &   Co  •■''■■' 

Nathan    Mfg.    Co.  '.   ■  ' ,. 

Machine  Tools. 

Acme  Machinery  Co. 

AJax  Mfg.   Co. 

Bardons  &   Oliver. 

Bullard   Machine  Tool   Co. 

Faessler  Mfg.  Co.,  J. 

Jarecki   Mfg.  Co. 

Long  ft  AUstatter  Co. 

Morton   Mfg.    Co. 

Newton  Machine  Tool  Works. 

Niles-Bement-Pond  Co. 

Pratt  ft  Whitney  Co.  :"" 

Sellers  ft  Co.,  Inc.,  Wm. 

Stockbridge  Machine  Co. 

Underwood  ft  Co.,  H.  B.  .'..'..■ 

Warner  ft  Swasey   Co. 

Mechanical  Draft  (Sea  Draft,  Me- 
chanical). ..  .  ,.     1 

Metal,  Bearing. 

Magnolia    Metal    Co.       >'  '  ''       ,'  . 

Metal  Stampings. 

-McCord  Manufacturing  Co. 

Metallic  Hose  (Se«  Hose,  KatalUo). 

Metallic  (Steel)  Sheathing. 
General  Railway  Supply  Co. 

Milling  Cutters.  ^  ■■■':" 

Cleveland  Twist  Drill  Co.  ,  \ 

Pratt  ft  Whitney  Co. 

Milling  Machines. 

Newton  Machine  Tool  Works.  .  _    :. 
NUes-Bement-Pond  Co.  ■;'..• 

Pratt  ft  Whitney  Co.  I;  ^  .    . 

Underwood  ft  Co.,  H.  B.   .■'•..  !l'-   i- 

Mining  Machinery.  ..*  , , 

Krupp  (ProBser  ft  Son).      ■■,:•'   ^.-  .;■ 
Prosser  ft  Son,  Thos.  •.-.'■"•■ 

Motors,  Electric. 
Orocker-Wheeler  Co. 
General    Electric   Co. 
Sturtevant  Co.,  B.  F. 
Westinghouse  E<lec.  ft  Bffg.  Oo. 

Mouldings,  Drawn  Metal. 

McCord   Manufacturing   Co. 

Multiple  Drills. 

Niles-Bement-Pond  Co. 
Pratt   ft    Whitney    Co. 

Nipples  (Wrought). 
National   Tube  Co 


Nut  Locks. 

Jones    Positive    Nut    Lock    OO. 
Keystone  Nut  Lock  Mfg.  Oo. 

Oils.  -.  y;'-.'"''-'v': 

Galena-Signal  Oil  Oo.  ;.  ' 

Oil  Cabinets.  ;   V - 

Bowser  ft  Co.,   S.   F.  .V 

•>..•.("•  ■:'■ 

Oil  Cups. 

Detroit  Lubricator  Co.         ■'■,•'' 
Nathan   Mfg.    Co. 


Oxy-Acetylene  Apparatna. 

International  Oxygen  Oo. 


Oxy-Hydrogen.  " ' '    •     <.    .  '^  !    ■. 

International   Oxygen  Oo.    ."  :i  ; 


Packing. 

Jenkins  Bros. 


Packing,  Metallic.    ; 

American  Balance  Taire  I 

Pedestal  Facer. 

Underwood  &  Co.,  H.  B. 

Piling,  Steel  Sheet. 

Carnegie   Steel  Co.       -V   ■ 

Pipe. 

National  Tube  Co. 

Pipe  Benders. 

Underwood  &  Co.,   H.   B. 

Pipe  Colls. 

National    Tube    Co. 


Pipe  Threading  and  Cuttlng-Off  :; 
Machinery.  ;: 

Jarecki  Mfg.  Co.  ...-,        .  vr  ' 

Niles-Bement-Pond  Oo.  '>  : 

Piston  Rods.  ••'•  ■  ''■  "••- ■ '  ■;••';  ■  ';■  ;!.; ; 
Krupp  (I'rosser  ft  Son).  ■.  :.^  /,'..• 
Prosser  ft  Son,  Thos. 

■    .     --■'.' 
■  ■...■.'■...  ( 

Planers.  -  >■■ '-  ■■'' 

Detrlck  ft   Harvey   Machine  Co. 
Morton  Mfg.  Co. 

Niles-Bement-Pond   Co.  v  '. 

Sellers  ft  Co.,  Inc.,   Wm.    '    J-"     .  ..-■ 

Planers,  Valve  Seat.  .•'.. 

Underwood  ft  Co.,   H.   B. 

Planing  Attachments,  Radioa. 

Underwood  &  Co.,   H.   B.  '; 

Planing  Machines.  r:,    ■-     ■■:■''". 

Niles-Bement-Pond  Co. 
Underwood  ft  Co.,   H.  B.      •'•'^'•'v    • 

*■*■->- 

Platform  Doors     (See  Doors,  Plat- 
form). 

Platforms,  Steel. 

Commonwealth   Steel   Os.     ■■■■•".'■ '. 

Pneumatic  Separators.  17  .;  ' . 

Sturtevant  Co.,  B.  F. 

Portable  Tools      (See  Taela,  F«*t-    ' 
able).  ■  -'. 

Presses,  Power  Forcing. 

Lucas   Machine   Tool  Co.  --.'•-'•■■ 

Propeller  Thrust  Bearings.      i'J: 
Standard   Roller-Bearing  Oo. 

Punches.  ■'^'■':.'-^'  -^'.rl 

Long  ft  AUstatter.  ,•.-•, 
Niles-Bement-Pond   Oo. 

Sellers  ft  Co.  Inc.,  Wm.  ,.'    'V; 

Wiener  Machinery  Co.  •-•    ■■;.-■■.■''. 

Punching  and  Shearini^  N    i?,  •'^' ;. 

Machines.  I"  I  . 

Long  ft  Allstatter  Co.  ".    .^•'•iv--''. 

Niles-Bement-Pond   Oo.  ''"';'.■ 

Wiener    Machinery    Co.  "  .' 


r-"''^. 


r>I 
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DIXON'S 

GRAPHITE  ENGINE 
FRONT    FINISHES 

are  prepared  to  meet  the  indi-i 
vidual  demand  for  dull  or   pol-' 
ished  surfaces  and  are  furnished 
in  dry  or  paste  form.     They  are 
more  lasting  and  attractive  and 
will  not  crack,  peel  or  scale  off. 
They  do    not  give  off    offensive 
odors  or  fumes.     Write  for  spe- 
cial folder  No.  7-F.      :  :  ^   ^    ^  ■ ' 


The  new  edition  of  our  book-' 
let  "Graphite  Products  for  the 
Railroad  "  should  be  in  the  hands 
of  every  railroad  man  interested 
in  economical  and  efficient  main- 
tenance. It  will  be  well  worth 
the  slight  trouble  taken  to  write 
for  a  copy.     Do  it  to-day ! 

Joseph  Dixon  Crucible  Co. 

■■.'■■.'•:'■/;  Jersey   City,    N.    J.  ■■-'•■■•'..:: 

It's  a  new^  edition.    Write  for  your  copy!  '      "■ 
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HEO.  U.  S.  PAT.  OFF. 


VS-7 


The  Clean  Engine   J^V 

— The  oil  and  dust  proof  frame  entirely 
encloses  the  oiling  systems  and  reciprocating 
parts  of  these  engines.  v;'  ^   ■      T^    , 

— They  do  not  spatter  oil  or  grease  upon  the 
surrounding  floor.  ;/;    :    i  ••-■::     :W 

— All  the  interior  parts  are  easily  accessible 
by  removing  the  large  oil  and  dust  proof 
covers.    :■""':■""'"■■■    - '-  "         :v; -s. >,■:'■//.-.•  v-'-- ■;;--.■■. /-; 

— The  lubrication  is  automatic  and  continu- 
ous, the  oil  flowing  by  gravity  to  all  bearings 
through  sight  feeds.  ^  ^     .     ... 

— The  lubricant  is  stored  in  a  chamber  in  the 
base  from  which  it  is  elevated  by  means  of  a 
rotary  pump  to  a  chamber  in  top  of  frame. 
The  engine  may  be  operated  without  pump 
if  desired.   .-'-'■'■I  :■-':, .    :'    ;*^;'^w..^,■n<.:  •;v>:V.:v,-,^-"-;^ 

— All  wearing  surfaces  in  these  engines  are 
exceptionally  large,  and  the  best  material 
and  workmanship  obtainable  enter  into  their 
construction.  ^^-^Iv."  ;^f 

— Quiet  and  cleanly  in  operation,  these  sets 
are  especially  adapted  to  use  in  public  build- 
ings, schools  and  office  buildings. 

Xv^-'^:       ^**  '*»•'  ^'^  BaBetin  No.  172  A 

B.  F.  Sturtevant  Company 

Hyde  Park,  Boston,  Mass. 

AND    ALL    PRINCIPAL    CITIES  OF   THE   ^VORLD 
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Nlctiolaon    File    Co. 

Vile  Cleauer. 

NlcholBon   File  Co.         -;:.',. 

FlleH,  Tool  Making. 

NKIiolson   File   Co.  •   '  '  '.  ' 

Fire  Itox. 

Jarot'g  Shiipert   D.   S.    Firebox   Oo. 

Flttliis^H. 

Natloual    Tube   Co.  •.■'.' 

Flanges   (tant  and  .Malleable 
Iron). 
National    Tube    Co.  .'    '. 

Flangiiii;  I'reHNes. 

.N"U>  >  l!«Miii'iit  I'oixl    Co. 

Flexililt!  TruiLHiiiiNsion.    :  ' .'' 

l"o;it«-s   CliiM'iT   MffT.   Co. 

Flue  fuUers. 

Faensler    MfB.    Co..    J.  ',■'- 

Carierwood   ic   Co..    H.    B.  ■ 

Flue  KxpaiKiers       (See  Ezpandera. 
Flue). 

Forges. 

Stunevant  Co.,   B.   C.    ' '■ 

Forging   Marliines. 

AJai    Mfg.    Co. 

Forging*. 

AuierUaii    Viinailium    Co.       '       . 
Krupp    I  I'roRHer  A   Son). 

■      rr.i-^.  r  .S;   ."^..li.   Th.i.s.  ,    ,'  ,  . 

Stanilanl   Steel    Worka  Co.      ■    ;■ 

Foundry   l-:i|ui|>nic>nl. 

(■•al.-    I  lipjur    MlK.    Co.         .■ 

FranieM;  Kiiglne. 

Aiiierii-aii    .<teel    FotindrlPB.    .": '      '•   ■' 
Staiulnnl  Stiel    Works  C>o. 

Frogs  and  CrosftingH. 

Knipp   (I'roHwr  &  S<>n>.  .      ■; 

iToHser   &   Sou.    Thoa. 

Fuel  Kroiionii/erit. 

Sturtevant  Co.,   B.   F.         :  ';. 

Farnares. 

Aiin;riijin    Shop    Bijulrnrnt    Co. 
Rallnav    .Materials   Co. 


Gap  Lathes. 

M1ea-»<m<-nt-I'o«iil  Co. 

Gas  KxliauHters.  v- 

Stiirterant   Co.,   B.   F. 

Gages. 

I'ratt   &   Whitney   Co.  ,.  . 

Gages,  Water. 

JergiiKi>n   Ghr,'   A    Valve  Co. 
JergiUioii    .Mfg.    Co. 
'         Nathan    Mfg.    Co. 

(iHges— .'>l.  «  .   it.  standard. 

lT«lt    &    Whltticy   Co.    . 

Gask«'tH. 

-M' r,.r.|     Mntriif.'icliirlriK    Cn.    '.' 

Geared   Head  Lathes. 

Ainerican    Vanadium    Co. 

.■     NIliK  Ht-nifiit   I'.cnil    Co. 

Grioiiers,   I'ortahle. 

('on'»-rt    clipiicr    .Mfg.    Co. 

,  'Generating  Sets. 

Cr<x;ker-Wlieelfr  Co.  •     • 

fieneral    Flectrlc    Co. 
StiirtcTant   Co.,   B.   F. 

Grintling  Machines.         . 
Nlles-Beiiient-I'ond    Co. 
I'rnft   4   Whitney  Co.     '•. 

llaniiiuTs,    Hoard    ami    .Steam 
l>ro|>. 

,     Nil.'S  It.iii.-iit  ri.nd    Co., 


IJaiiiiiiers,   I'lieuiuat ic. 

Svllors  &  Co.,   Inc..  Wm 

ilaiiiniers,  Portable. 

I  ipal'>    (  lippiT    .\lf^'.    <"o. 

Ilantlles,  File, 

.Nirli..ls..u   rile  Oo. 

Ilaiigfrs,   Ooor. 

K;iil\v:i.v    l.'tility  Co. 

Ileadliglits. 

i;. .11.  imI       .\rii.viiiu'       Rallwiiy 

l.i_-hl    .V    Si;.'ii:il    '<>. 
Gi-m-ral    KUitrlc   Co. 

Healers.  *:ir. 

Chiiiit.'o  Cur   IIi'.Ttiiig  Co. 
Salrty    Car    lllg.    A:    I.tg.    Co. 

Ile:it<-rs,  sieaiu   Hot   Itlast. 

Sturltvaiit    Co..    B.    F. 

Heating  an<l   I'ouer   Plants 

Wiiislow   Co..    Horace   1.. 

Hoists.   Klettrir. 

Cro.U.-r  Wlji-elir   Co. 
Mil  >  i;oiiiei]t   I'mIhI    Co. 

Ilooe,  .Vir    Hrake. 

(iooillHll     Co..     11.      F. 

WisLiiit-'lK'iise    Air    Itrake   Co. 

Host-,   Metal. 

Ta.    l-liiil.lp   .M.'tallic  Tubing  Co. 

Hose  Trolcctor^. 

.MiC'iil    .\lai.iil:o Hiring   Co. 

Hydra  II I  if   Machinery. 

.Nil.  s  r..  iiaiil   l'..nil    fo. 

Hydraulic-    rr«-.s«'s. 

.Nil.  s  l;.Miiiit  I'.riiil    Co. 

Injertors. 

Natliau    Mfg.    Co. 
Si'llirs  &  Co..   Inc..   Wm. 

iron    Itars  I  Hollow  or  Solid), 

la;is    lloll.iw    .Sta.vliolt    Co. 

Insulating  Materials. 

(ii-n.-iiii  "Klectric   Co. 

.larks,  (a boose  (last    Iron) 

I>ii-kinson.    Inc.,    I'aul. 

•ioints.  Flexible, 

I;mi..i    |;i:i->    .V    .l.'int     Ci. 

Journal    Itoxes  and    Lids, 

(.'oiil.l    Coupler  Co. 
MiCor.l    \    Co. 
.     .National    .MalleaMe  Castings  Co; 

i'r.iti    .V.    l.oiiliu.Mih    c... 
S.\  ijiini;loii     Co.      T.     II 

Kev-Way  t'ntters  (Portable  and 
Stat  ioiiary  I. 

Mi  I. .11    .MIV-    C". 

:  I.aiu|>M,  <ias. 

C i.r.  iai         .Vcofylono        Railway 

1  o-'lil    \    Signal    Co. 

Lamps,   I ncaiHleseent. 

<:fntral     Klertrlc    Co. 
Westliijrhouiie  Elec.   &   Mfg.   Co. 

Lathes, 

B:ip1oiis    ft    Oliver. 

Billiard    Machine   Tool    Co. 
•     Nil.  slienient-rond    Co. 
.      ITalt    .t    Whitney. 

Rollers  &  Co..   Inc.,   Wm. 

Warn,  r   «t    Suasey   Co. 

Latiies.    Itrass  '\Vi>rkers. 

.Nilf-lioMieiitPond   Co. 

Lathes.   I>riving   Wheel 

N'I|..f  n.-tnent-PonU   Co. 

I.atlies,  Turret. 
Itardons   A   Oliver. 
Nihs  Ilement-Pond    Co. 
Pratt  ft  Whitney  Co. 
Sellers  ft  Co.,   Inc..   Wm. 
Warner   &    Swasey   Co 


Lighting,  Car. 

I  oiiiiiM.iii.-il       .\i-oiyl..iie       Railway 

l.ii.-lii    vV    Signal    i"o. 
General   Klectrlc  Co. 
Gould    Coupler    Co.  ■. 

Safety  Car   lltg.   &  Ltg.  Co. 


Locomotive  Arch  Tubes. 

National   I'ube   Co. 


Locomotives. 

American  Ixoomotive  Co. 

Hjl.luiii    1....  ..ill.  ii\..    W.Tks.    The 

Locomotive   Hollers     (See   Boilers, 
Locomotive). 

Locoiiioi  i  ve   Hrick  Arch 

(See   Arch,   Locomotive  Brick), 

Locomotives,  Compressed  Air. 

I'.al.Uvlii    l...rcMiiotive    Works,    The 

Locomotives,  Klectri<-. 

Anieri.aii    l.ocoiiiollve    to. 
Pal.lwiii    I.o.-.iiii..iive    Works,    The 
lifii.ral    i;i.-clri.'    Co. 
Wcsliiiglloiise    Elec.    &    Mfg.    Co. 

Locoiiiolives,  Mlue. 

Italilwiii    l.oi-.. motive    Works,    The 
<;.  Miral    Klorirlc   Co. 

Lubricants,  ' 

Pixoii  Crucible  Co.,   Jos, 

Lubricators. 

11.  l]..ii     l.nl  lit  a|..r'  Co. 
.MiCr.I    .\:    C. 
.Nathan    .Mfg.    Co. 

Machine  Tools. 

Aiiiie   .Machinery    Co. 

AJax    Mfg.    Co. 

Banlotis   &    Oliver. 

Bullard    .Machine   Tool    Co. 

Faessler   .Mfg.   Co.,   J. 

.laro.kl    .Mfir.   C.. 

ly.ng  ft   Allsiatter  Co. 

M..rt..ii    .Mf;;.    Co. 

.Newton  Machine  Tool  Works. 

Niles-lieiiientPond   Co. 

I'ratt    ft    Whitney   Co. 

Sell.rs  *   Co..    Inc..    Wm. 

StockbiMge  Machine  Co. 

Under woo.i  ft  Co..   II.   B. 

Warner   &   Swu^e.v   Co.         '    "'"         - 

.Mechanical   Draft   (See  Draft,   Me- 
chanical I. 

Metal,   Hearing. 

.Ma;.'ii..lia    .Metal    Co.  ,       ,  ' 

.Metal  Stampings, 

\|.r..i.l    .Maiiiiracliirlng   Co. 

Metallic  Hose  (See  Hose.  Hetallio). 

Metallic  (Steel)  Siieathing. 
•  ieneral   Hallway  Supply  Co. 

.Milling  1  utters, 

Cleveland   Twist   Drill   Co. 
Pratt   ft    Whitney  Co. 

Milling  .Machines. 

Newton    .Machine    Tool    Worka. 
Niles  lienient-Pond  Co. 
I'latt   ft-   Whitiwy  C... 
Underwood  Sc  Co.,  11.  B. 

Mining  Machinery. 

Kriipp   (I'rosser  ft  Son). 
Prosser   ft    Son,    Thos. 

Motors,   F.leclric. 

Crocker-Wheeler   Co. 
(ieneral    Klectrlc    Co. 
Sturtevant   Co.,    B.   F. 
Westinghouse   Klec.   &   Mfg.   Oo. 

Mouldings,  Drawn  .Metal, 

.McCord    Maniifnetnrlng   Co. 

Multiple  Drills. 

Nilesllenient-Pond   Co. 
Pratt    &    Whitney    Co. 


>'ut  Locks. 

Jones    rosilive    .Niii     l.ork    Co. 
Keystone  Nut  lyock  Mfg.  0>. 

Oils, 

Galena  Signal   Oil   C«. 

Oil  Cabinets. 

Bowser  ft  Co..   S.   F. 


Oil  Cups. 

Iieii-oit    l.iihri(-ator  Co. 
Nathan    Mfg.    Co. 


Oxy- Acetylene  Apparatus. 

International    tlxygin  Co. 


Oxy- Hydrogen, 

International    Oxygen    Co. 


Nipples  (Wrought). 

Natini.al    Tuhi-    Co 


Packing. 

JenkiUM   Itros. 


I'acking,   .^letallic. 

Ameriiun    Italance   Talra  ••. 

Pedestal  Facer. 

Underw.Hiil  i   I'o.,   H.    B. 

Piling.  Steel  Sheet. 

Carnegie    Steel    Co. 

ripe. 

National   Tube   Co. 

ripe  Iteiiders. 

I'uilerwood    A;    Co.,    H.    B. 

I'lpe  Cfkils. 

National    Tul>e    Co. 

I'lpe  Thrca<liiig  and  Cutting-Off 
.tlacliiiicry. 

.Iai-,..ki    .Mfi:.    (-,.. 
Niles-llcnient-Pond  Co. 

ruton  Kods, 

Krupp    il'rosser  ft  Son). 
Prosper   A:    S<in.    Thos. 

I'laners. 

D'lii.k    ft    Harvey    Machine   Co. 
.Morion    .Mfir.    c... 
-NIlesBenieiit-Pond   Co. 
Sellers   ft   Co.,    Inc.,    Wm. 

Planers,   Valve  Seat. 
Underwood    ft   Co.,    H.    B. 

rianlng  .Attachments,  Radliu. 
UuderwiHid   &   Co.,    U.    B. 

I'laning  Machines. 

.NllcB  Benient  Pond    Co.  , 

Underwood   &  Co.,    H.    B. 

Platform  Doors     (See  Doora,  Plat- 
form I . 

riatfornis,  .steel. 

Commonwealth    Steel    0».         > 

Pneumatic  Separators. 

Sturtevant   Co.,    B.   F. 

Portable  Tools       iSee  Tools,   Port- 

Presses,  Power  Forcing.  .  -.    . 
I.ucas   .Machine   Tool   Co. 

Propeller  Thrust   Bearings. 

Standard    Itoller-Bearlng   Oo. 

Punches. 

Ix)ng  ft  Allstatter. 
NUes-Bement-Pond    Co. 
Sellers  ft  Co.    Inc.,    Wm. 
Wiener   .Machinery   Co. 

Punching  and  Shearlnflr 
Machines. 

I/ing  &  Allstatter  Co. 
NIlis-HeinentPond    Co. 
Wiener    .Machinery    Co. 


DECKMitER,     191  J. 
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DIXON'S 

GRAPHITE   ENGINE 
FRONT    FINISHES 

are  prepared  to  meet  the  indi- 
vidual demand  for  dull  or  pol- 
ished surfaces  and  are  furnished 
in  dry  or  paste  form.  They  are 
more  lasting  and  attractive  and 
will  not  crack,  peel  or  scale  off. 
They  do  not  give  off  offensive 
odors  or  fumes.  Write  for  spe- 
cial folder  No.  7-F. 


The  new  edition  of  our  book- 
let "Graphite  Products  for  the 
Railroad  "  should  be  in  the  hands 
of  every  railroad  man  interested 
in  economical  and  efficient  main- 
tenance. It  will  be  well  worth 
the  slight  trouble  taken  to  write 
for  a  copy.     Do  it  to-day  ! 

Joseph  Dixon  Crucible  Co. 

Jersey    City,    N.    J. 
It's  a  new  edition.     Write  for  your  copy!     ■ 


GRAPiilTE 
PRODLGTS 
FORtpXTHE 
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Slurlevant  VS-7 


/?£G    U.   S    PAT    OFF 


The  Clean  Engine 

—The  oil  and  dust  proof  frame  entirely 
encloses  the  oiling  systems  and  reciprocalmg 
parts  of  tliese  engmes.  '     ,       v 

- — They  do  not  spatter  oil  or  grease  upon  the 
surroundmg   floor.  ,  ,  ; 

— All  the  interior  parts  are  easily  accessible 
by  remoMng  the  large  oil  and  dust  proof 
covers.  ■'■'■■  \  -■  "'  :--:/',^'-';'^^-.'':-'^--:'^'     -:■■■''• 

— The  lubrication  is  automatic  and  continu- 
ous, the  oil  flowing  by  gravity  to  all  bearings 
through  sight  feeds. 

— The  lubricant  is  stored  in  a  chamber  in  the 
base  from  which  it  is  elevated  by  means  of  a 
rotary  pump  to  a  chamber  in  top  of  frame. 
The  engine  may  be  operated  without  pump 
if  desired.  .  .v. 

— All  wearing  surfaces  in  these  engines  are 
exceptionally  large,  and  the  best  material 
and  workmanship  obtainable  enter  into  their 
construction.  /■         '       ^':    ;    - 

— Quiet  and  cleanly  in  operation,  these  sets 
are  especially  adapted  to  use  in  public  build- 
ings,  schools  and   office   buildings. 

Ask  For  Our  Bulletin  No.  172  A 

B.  F.  Sturtevant  Company 

Hyde  Park,  Boston,  Mass.     : 

AND    ALL    PRINCIPAL    CITIES  OF   THE   WORLD 
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BBdlal  Toola. 

Newton   Machine  Tool   Work*. 

Ball  Braces. 

CamcKie  Steel  Co. 
Pratt   &   Letchworth   Co. 

■  :■  ■.    ■■■y-'< 

.Ball  Fasteners,     '-'tv-'. '."r;.';". - 
Canegle  Steel  Coi,  '  ■  ,•;     '■/-:;' 

Ball  M anufactarers.     ' .  -^  > 
Carnegie  Steel  Co. 

,  Ballways.  -..  •  v 

Pennsylvania   B.   B.       •':•:•••  <■ 


Basps.  .•'•-•■■'•■'.'; 

Nlcbolson   File   Co.  / .      ^  .'.>*• 

Beamers.  •■•'-■■''%■;:,■.  ^ 

CleTeland   Twist   Drill   Co.      -.■.;''•• 
Pratt    &    Whitney    Co. 
Van  Dom  k.  Dutton  Co. 


Beamers,  Adjustable. 

CleTeland   Twlgt   Drill  Co. 
Pratt  &  Whitney  Co. 

Becording  Attachments. 
Standard  Scale  tt  Supply  Co. 

i  Begrrinding  Valves. 

National  Tube  Co. 


Boiler  Bearings.   ' 

American   Steel   Fonndrles. 
Standard   Boiler  Bearlnc   Co. 

'Boiler  Thrust  Bearings. 

Standard   Boiler  Bearing  Co. 

Roofs,  Car. 

Standard  By.   Equipment  Co. 

.Bobber  Goods,  Mechanical. 

Goodrich   Co.,    B.    F. 

Safe  £nd8. 

National   Tube   Co.  -  •  ^    ^  ^ 

Sash  Balances. 

McCord  Manufacturing  Co.   ..,.' 

Sash  Locks. 

SIcCord    Manufacturing    Co.    -_■ 

Sash  Metal         :■','*   •-•V''-    .-' •"■_. 
McCord   .Manufacturing   Co.     v 

Scales. 

Standard  Scale  St.  Supply  Co. 

Scales,  Portable.    '••    ^    '■'■•'■'' 
■      Standard   Scale   &  Supply  Co. 

Scales,  Track 

Standard   Scale   &   Supply   Co. 


Screw  Machines. 

Warner   &   Swasey. 


Screw  Plates. 

CleTeland  TwUt  Drill  Co. 


Sensitive  Drill  Presses. 
NUea-Bement-Pond   Co. 


Shapers. 

Morton   Mfg.    Co. 
Newton  Machine  Tool   Works. 
Nlles-Bement-Pood   Co. 
Pratt  ft  Whitney  Co. 
8«lUrs  ft  Co..   Inc..   Wm. 
Stockbrldge    Machine   Co. 


Shafting. 

Kmpp   (Prosaer  ft  Son). 
Long  ft  Allstatter  Co. 
J>roaser  ft  Son,  Ttaos. 


Shapes,  Vertical. 

Pratt  &  Whitney  Co. 


Shears. 

Long  &   Allstatter  Co. 

>,     NUes-Bement-Pond  Co. 

Wiener  Machinery  Co. 


Sheet  Steel. 

Simplex   Railway   Appliance   Co. 


Shop  Eqaipment. 

American   Shop   Equipment   Co. 
Coates    Clipper    Mfg.    Co. 


Side  Bearings. 

American    Steel    Foundries. 
Simplex    Railway    Appliance   Co. 


Signal  Lighting. 

Commercial       Acetylene       Ballway 
Light  &  Signal  Co. 


Signal  Pipe.      ' 

National  Tube  Co. 

Slotting  Machines. 

Newton   Machine   Tool    Works. 
Nlles-Bement-Pond    Co. 

Smoke  Jacks. 

Dickinson.   Inc..   Paul. 


Sockets— Drill  and  Reamer. 

Cleveland  TwUt  Drill  Co. 
,      Pratt   &   Whitney  Co. 

Spikes.  ' '        .'-..■•■  - 

Carnegie  Steel  Co. 

Springs. 

American   Steel   Fonndrles. 
,;  ■  American   Vanadium   Co. 
.    Railway    Steel-Spring    Co. 
Simplex   Railway   Appliance  Co. 
Standard    Steel    Works   Co. 

Staybolts.    

,      Falls   Hollow   Staybolt   Co. 
Plannery   Bolt   Co. 

Staybolt  Iron. 

V    Falls   Hollow  Staybolt  Co. 


Staybolt  Sleeves. 
American  Balance  Valve  Co. 


Staybolt  Taps. 

»    Cleveland    Twist    Drill   Co. 
,-  Pratt  &  Whitney  Co. 


Steel,  Strnctnral. 

Carnegie  Steel  Co. 


Steel,  Vanadium. 

American    Vanadium  Co. 

Stocks  and  Dies. 
Pratt    &    Whitney   Co. 


Tanks. 

Krupp   (Prosser  ft  Son). 
,  National  Tube  Co. 
-    Prosser  &  Son,  Thoa. 


Taps. 

,   Pratt   ft    Whitney   Co. 


Thermostats. 

Railway  Utility  Co. 


Tie  Plates. 

National   Malleable  Castings  Co. 
Pratt  ft   Letchworth   Co. 


Ties,  Steel. 

Carnegie    Steel   Ca, 


Tires  (Steel). 

Krupp  (Prosaer  ft  Son), 
Prosser  ft  Son,  Tbos. 
Ballway  Steel-Spring  Co. 
Standard  Steel   Works  Co. 


Tire  Turning  and  Boring  Mills. 
Nlles-Bement-Pond  Co. 


Tools  Pneumatic. 

Standard  By.   Equipment  Co. 


Tools,  Portable. 

Coates   Clipper   Mfg.    Co. 
Standard   By.    Bquip.   Co. 
Underwood  ft  Co.,   H.   B. 
Van  Dom  ft  Dutton  Co. 


Tools  for  Railway  Repair  Shops. 

Underwood  ft  Co.,  H.  B.  ...«,  .  • 


Tool  Steel.  '     ' 

Krupp  (Prosser  ft  Son). 
Prosser  ft  Son,  Thos. 


Transfer  Tables. 

Nichols    ft    Bro..    Geo.    P. 


Traps,  Steam. 

National   Tube  Co. 
Sturtevant   Co.,    B.   F. 


Truck  Frames. 

American   Steel   Foundries. 
Pressed  Steel  Car  Co. 


Trucks. 

American   Steel   Foundries.  ]'. 

Commonwealth   Steel   Co.  , 

McConway  ft  Torley  Co. 
Standard  Car  Truck  Oo.    .'•..:*•. 

Trucks,  Electric.       •'■^  '  "■.'-'.:'.■ 
American  Locomotive  Oo. 

Baldwin    IxK*omotive    Works,    The 


Tubes,  Boiler 

Krupp    (Prosser   ft   Son). 
National    Tube   Co. 
Prosser   A   Son,   Thoe. 


Tubes,  Seamless  Steel.      •■:; 

National   Tube   Co. 

Tubing,  Metal. 

I'a.   Flexible  Metallic  Tubing  Co. 

Turret  Lathes.    (See  Lathes,      ':. 
(Turret).         .    .       .     .   .^     .  .' vs 

Turnbuckles. 

Cleveland  City  F.   ft   L  Co. 

Turntable  Tractors.  '"-v.' 

Nichols  Bro.,  Geo.  P.  ;  ■  ••'     ' 

Unions.  '"  j_  'y\  ','■■■'. 

National  Tube  Co.         ;;'.'." 


Vacuum  Cleaners. 

Railway  Utility  Co.    ,;.,VV". 

Valves. 

Amer.  Balance  Valve  Co. 
Homestead  ValTe  Mfg.  Co. 
Jenkins  Bros. 
National  Tube  Co. 


Valves,  Balanced  Main. 

Amer.    Balance   Valve   Co. 


Valve  Gear,  Locomotive. 

Pllilod   Ckimpany. 

Valves,  Hydranllc. 

Homestead  Valve  Mfg.   Oo. 
National  Tub*  Oo. 


Valves,  MuflQer  Safety. 

Nathan  Mfg.  Oo.  >.^.' 

Valves,  Open  Safety.  •,.^,'  = 

Nathan  Mfg.  Oo. 

Valves,  Pop,  Safety,  Throttle 
and  Blow-Off. 

Aahton   Valve  Co. 
Detroit  Lubricator  Co.         •■.•;■■.;. 
Homestead  Valve  Mfg.  Oo.  ,' 

Nathan    Mfg.    Oo. 

Ventilators,  Car.         ;    ■-.   :.■..'...>■ 
Globe    Ventilator   Co.      .   '      /     J 

Railway   Utility   Co.     -•,;.>:,  . 

Ventilators,  Cast  Iron— Chim- 
neys. 

Dickinson,    Inc.,   Paul. 

Ventilators.   '  t'.':-.  .:,,•, 

Globe  Ventilator  Co.   .';,->...•. 

Ventilators,    All  Materials. 

Dickinson,  Inc.,   Paul. 

1'    *.  1 .  •     *.  -  -  ^ . 
Ventilating  Fans. 

General    EHectrlc   Co.    '•■'.■.':.: 
Sturtevant   Co.,   B.    F. 

Victor  Vanadium  Bronze. 

American  Vanadium  Co,  '', "  _ 

Wagon  Scales. 

Standard  Scale  ft  Supply  Co.  v; 

Washers,  Lock. 

.Tones    Positive    Nut    I.ock    CO. 

National  Malleable  Castings  Oo. 

.■■j.  :.:,<'■.:■'■.:.■■."■  ■■-. 
Water  Purifiers. 
Dearborn   Drug  ft  Cbemlctl  Wks. 

.  ,)i  '.'■■*.  *•■■"•'.. . . ' '   ■  -  _.' 
Weatherstrips.  '     ;■'■.■■■:' 

McCord   Manufacturing  Co.  >.  ,"       ',  .. 

Welding  Process.  '  '■,'  " 

Commercial       Acetylene       Railway 
Light  &  Signal  Co. 

Welding  Tools.  '*'"';;,  C^v 

International  Oxygen  Co.      .'..'  "•■' 

Wheels,  Car  and  Locomotive 

American  Steel  Foundries. 

Carnegie   Steel  Co. 

Krupp  (Proeser  ft  Son).  '  f 

Prosser  ft  Son,  Thos. 

Railway    Steel-Spring    Co.    ■      ..."     • 

Standard  Steel   Works  Oo.  :      ,  '  ^ 

Wheels,  Steel  Tired.  V         ' 

Railway  Steel-Sprlng  Co. 
Standard  Steel  Works  Co.     '':<■-'■..,'■ 

Whistles.  ,/;.:> 

Ashton  Valve  Co.  ,.'     ;••  .,■    •;;. '  ■ 

General    Electric   Oo.     ■!    ,'  .'• 

Nathan    Mfg.    Co.  ..,-;•- 

Window  Fixtures.       -     ;     /''>-• 
McOrd  Manufacturing  Co.       ■.•.  J-   "•• 

Windows,  Solid  Steel.         .  .    ^^    ,; 
Detroit  Steel  Products  Ooi.  >';:'r      " 

Wire. 

American   Vanadium  Co.       ''^'-..  -V;- 

Wrecking  Hooks.  "J*^  r 

National  Malleable  Castings  Oou 

Wrenches. 

Coes  Wrench  Co.    .■■-.'.    -     :     ••  ■    "■• 
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PHILADELPHIA,    PA. 

LABOR  SAVING  MACHINE  TOOLS 

s- :     The  most  valuable  requirements  in  the  design  and  construction  of  a  Slotting 
Machine  are 

ACCURACY     STABILITY     CONVENIENCE 

V ::      Our  Slotter  embodies  these  essentials  in  the  highest  degree,  and  is,  conse- 
quently, capable  of  the  largest  and  best  product  in  a  given  time. 

We  have  supplied  more  than   125  Slotters  of  various  sizes  to  the   Baldwin 
Locomotive  Works  in  the  past  12  years. 


CRANES 


INJECTORS 


SHAFTING 


Si^RIIMOS 

■■      -■  ■?..;.>••:     ■    ■.:..-■=.•■;  •-■;-    ■■::■>' 

^9  T 

EEi-    Tired    ^A/MEE: 

.  |_  3    •^^^y^'-'^^-'S^^:! ;^:^ 

l-oooivio-i 

riVE    A.ND     CA.R     \A/l-iE 

El-  Tires 

RAILWAY 

STEEL -SPRING 

COMPANY 

..       GENERAL   OFFICES:    30  Church  St..  NEW  YORK                          | 

branches:    CHICAGO, 

DENVER,    DETROIT,    LOUISVILLE,    MEXICO  CITY,    ST. 

LOUIS,     ST.  PAUL,    WASHINGTON.   1 

Pressed  Wrought  Iron  Open  Turnbuckles 


CAR  FORCINGS 


OF  ALL  HINDS 


SPECIAL        : 
LIGHT  PATTERN 
BRAKE  JAWS 


CLEVELAND  CITY  FORCE  AND  IRON  CO.,  CLEVELAND,  OHIO 


"THE  LI6HT  OF  DAY  ON  THE  RIOHT  OF  WAY" 


>^HEADLIGHTS 


S.  M.  P.  writes:  ^ 

"Locomotives  equipped  with  your  type 
headlights  have  been  in  service  quite  a 
period  affording  excellent  light  and  cost 
of  maintenance  most  satisfactory." 


BOOKLET  "H"  ON  REQUEST 


\ 


COMMERCIAL   ACETYLENE   RAILWAY 
LICHT  &  SIGNAL  CO. 

80     Broadway,     New    York 

AtUatt      San  Francisco      Chicago      Boston      Toronto 
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More  Miles  Per  Ton 

of  Coal     i-?;^--^''i'f  :'.-l':'-.:^''^^ 


A  clean  boiler  is  inexpensive  to  maintain,  as 
well  as  economical  to  operate. 

Dearborn  Feed  Water  Treatment  insures  better 
steaming  locomotives  in  bad  water  districts. 
The  treatment  loosens  up  old  scale,  so  that  it  is 
easily  washed  out  and  prevents  new  from  form- 
ing. This  means  a  saving  in  fuel  consumption, 
an  increase  in  mileage  between  boiler  washings, 
and  the  elimination  of  leaks  and  repairs  caused 
by  bad  water. 

Dearborn  Treatment  is  based  on  analyses  of 
waters  from  the  various  sources  of  supply,  thus 
enabling  us  to  determine  and  neutralize  all  the 
harmful  elements  with  scientific  certainty,  pre- 
venting pitting  and  foaming,  as  well  as  scale.    . 

The  process  is  exact,  the  results  sure,  and  the 
cost  is  lower  per  thousand  gallons  than  any  other 
method  of  treatment. 


-!,V 


DEARBORN  DRUG  S  CHEMICAL  WORKS 
McCormicK  Building         •         Chicago 


The  Norwalk  Iron 
Works  Company 

South  Norwalk,  Conn. 


Makers  of     J^^p     atld 

Gas  Compressors 

For    any    volume    and    for 
any   pressure 


Faessler  is  there  on  deliveries  as 


FOR  EXAMPLE: 


well    as    Quality   smiths  order  received  Jan.  24,  1912 

"      shipped 


We  usually  ship  the  same  day  when  our  standard  tools  are 
ordered,  for  we  keep  a  large  stock  of  all  sizes  ready. 

If  you  require  specials,  send  in  your  drawings  and  specifications 
We  are  ready  to  make  to  order  more  quickly,  do  better  work  and 
furnish  better  material  than  anyone  else.  Reason —  we're  boiler  tool 
specialists.  We  make  nothing  else.  We've  the  special  machinery 
and  the  men  skilled  in  machining,  hardening  and  tempering  to  pro- 
duce the  longest  lived  and  the  best. 

All  Faessler  tools  are  built  from  the  user's  viewpoint — to  do  the 
same  good  work  years  from  now  as  when  new  and  to  do  the  most 
work  per  dollar  invested. 

You  can't  go  wrong  in  ordering  any  Faessler  tool,  as  a  30  day's 
free  trial,  with  permission  to  use  in  service  competiiion  with  any 
other,  is  yours  for  the  asking.  If  the  Faessler  tool  doesn't  do  better 
work,  more  work,  and  moie  easily,  return  it. 

Write  for  Catalog  No.  27,  which  illustrates,  describes  and  lists 
our  standard  sizes. 


J.    FAESSLER    MFG.    CO. 

MOBERLY,  MO. 

ST.  LOUIS :    810  Olive  St. 
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VAPOR  SYSTEM 


OF 


CAR  HEATING 


Direct  Steam  Heat  without  any^. 
pressure  on  the  radiating  pipes*' 
Pressure  retained  in  train  pipe* 
Considerable  less    drain   on  the 
locomotive*  V-     v^;^^'^ 


CHICAGO  CAR  HEATING  CO. 

Railway  Exchange,  Chicago    170  Broadway,  New  York 
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The  Great  Northern  Railway  Have  Equipped  All  of  Their  Shops  With  the 

IMPROVED  DAVIS  EXPANSION  CAR  WHEEL  BORING  TOOLS 


THE  if    CAN    BE    APPLIED    TO    ANY    WHEEL    BORING    MACHINE. 


/'Two  in  One" 
Davis  Expansion  Car  Wheel  Boring  Tool 

FOR  BORING  BOTH 
STEEL  AND  CAST  IRON  WHEELS 

This  tool  positively  has  no  equal  for  boring  steel  wheels. 
Under  ordinary  conditions  will  easily  double  the  output  of 
any  machine  to  wliich  it  is  applied.  Only  one  set  of  cut- 
ters bore  at  a  time.  :.-.  -  "■  ^v   ■     -:'^':-.'''--  "•'•       /V  ';■ 


How  to  order" 
for  boring   those   sizos. 


Capacity  i  Journal 
of  car.  {    size. 
I 


We    WDiild    ri'C'oinnieiid    our    Xo'.    8'.. 
In     One"     Davis     Expansion     Car 
Boring    Tool     


"Two  I  I 
Wheel  I    60,00(1  |4i,4x  8" 
1    50,000  \5     X  9" 


Wo    would    recommend   our    No.    7'^ 
in     One"     Davis     Expansion     Car 
Boring    Tool     , 


"Twol  80,000  15  X  9" 
Wheel  I  IfXi.OOO  l-jiixlO" 
I  140,000  IC     xll" 


We   would   recommend   our    No.    fl'-i 
ill     One"     Davis     Kxp.niisinn     Cnr 
Boring     Tool     


"Twol  ! 
Wheel  I   100.000  l.iV.xlO" 
1   140.000  16     xll' 


"Two  in  One"        - 
Davis  Expansion  Car  Wheel  Boring  Tool 

FOR  BORING 

-   ^      '        CAST  IRON  WHEELS 

This  tool  is  especially  adapted  for  boring  cast  iron  wheels 
in  shops  that  have  an  unlimited  number  of  wheels  to  bore. 
It  is  virtually  two  tools  combined  in  one,  having  a  double 
arrangement  of  cutters.  Only  one  set  of  cutters  bore  at  a 
time. 


Ilfiw  to  order 
for   boring    these   sizes. 


[Capacity  I  Journal 
1  of  car.   I    size. 


We  would  recommend  our  No.  9%  "Twol 
in  One"  Davis  Expan.s!on  Car  Wheel' 
Boring   Tool | 

We  would  recommend  our  No.  7%  "Twoj 
in  One"  Davis  Expansion  Car  Wheel! 
Boring     Tool | 

Wo  would  reeonimoiid  our  No.  6^4  "Two| 
in  One"  Davis  Expansion  Car  Wheelj 
Boring     Tool      1 


40,000  |3%x  7" 
00.000  14% X  $" 
80,000  15     X  9" 

60.000  \4lix  S" 

80,000  l.'j     X  9" 

100.000  ISVoXlO' 

80,000  |.l     X  9" 
100,000  l-ji/aXlO" 


Our  Standard 
Davis  Expansion  Car  Wheel  Boring  Tool 

FOR  BORING 

CAST  IRON  WHEELS 

This  tool  has  won  its  way  into  thousands  of  shops  and  is 
considered  indispensable  for  general  work,  especially  in 
shops  that  have  a  limited  amount  of  wheel  boring  to  do  or 
compelled  to  do  ail  of  their  work  on  one  machine. 


IIow  to  order 
for   boring    these   sizes. 


1  Capacity  l.Tourn  al 
1  of  car.   I    size. 

1  1 


We  would  recommend  our  No.  9  Standard  1  40,000  |3%x  7" 
Davis  Expansion  Car  Wheel  Boringl  60,000  |4%x  8" 
Tool I     80,000  15     I  9" 

We  would  recommend  our  No.  7  StandardI  60,000  |4V4x  8" 
Davis  Expansion  Car  Wheel  Boringl  80,000  |5  x  9" 
Tool      I  100,000  |5%xl0" 


We   would   rotominend   our   No.    5   StandardI  | 

Davis     Expansion     Car     Wheel      Boringl    80,000 J5    x  9" 
Tool    I   100,000  |5%xl0" 


They  have  reduced  the  cost  of  their 
wheel  and  axle  work  50%.         :  0  -^V^  v 

You  can  do  the  same.      ;:^  -V  .?.^^'.:;      a?^ 

If  you  are  not  using  our  improved  tools 
3'our  work  is  costing  you  25%  to  50% 
more  than  it  should.        .,:.,,,.,. 

We  can  prove  it.      ;  >/  '^:  ^  •V::...:^v  t^^ 

We  guarantee  a  saving  of  25%  in  any 
shop  under  an}'  and  all  conditions. 

lil^^Attention^^liil 

Over  1,600  shops  are  now  using  Davis 
Expansion  Car  Wheel  Boring  Tools. 
Of  these,  approximately  700  shops  are 
using  our  old  style  tools.  •;*  ;.  :.- 

There  are  a  number  of  shops  that  are 
not  using  our  tools  and  apparently  are 
satisfied    with    their    so-called    boring 

tools-  ■■;[;^  ■y^:-:  .  ;.y.  ■;,-.,,   ■  -..■-  -.-v  .  •:,,..-;.  ■..-^.' 

To  all  we  want  to  assure  you  that  our 
improved  tools  will  reduce  your  cost 
25%  or  more.f .    :    .       .;^,*..;.>: -.v.:. -v'r--: 

Give  us  an  opportunity  to  substantiate 
this  claim.   ;.  7v_  ;         ■,■■■' '■^^^:-<^-...:/:i\  ''r'<' !;■''■.. 

4  Special  Inducement^; 

During  the  month  of  December  only, 
we  will  send  to  your  shop  at  our  ex- 
pense, subject  to  30  days'  approval,  one 
of  our  Improved  Davis  Expansion  Car 
Wheel  Boring  Tools.  Should  it  not  ef- 
fect a  satisfactory  saving  it  may  be  re- 
turned at  our  expense,      v  vr'V  -;^  /^.-^    y 

If  you  are  in  doubt,  avail  yourself  of  this 
opportunity  to  facilitate  your  work  and 
reduce  your  cost  25%  to  50%.  You  can 
do  it.  We  can  help  by  giving  you  the 
benefit  of  our  unlimited  experience. 

Write  us  either  through  your  purchas- 
ing department  or  direct.     ,  ■.:      ^;,  :'--v 

Write  today,  then  tomorrow  you  won't 
forget.      ^■.■■■:;'-.;.; ■-  :  -  .v;  ■-  '  \'.r:'--:^}:j'x-^0.''^--  ' 


DAVIS  BORING  TOOL  CO. 


3719    Forest   Park   Boulevard 


ST.  LOUIS,  MO.,  U.  S.  A. 
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WHICH  SIZE  DO  YOU  WANT? 

Underwood  Portable  Cylinder 
Boring  Bars 

Are  built  for  accurate  work  and  long  wear.    They 
are  easily  set  up  and  are  furnished  complete  with 
all  necessary  fixtures  for  reboring  cylinders  or  valve 
bushings  in  place.    .  .      -.  .  v     ;  ../    .  ^    ■  .v    .  -. 
Below  are  the  most  popular  sizes  for  locomotive  work. 
Which  do  you  want?         •:      .  ; 


•  ■!  A-    '  . 


■•    ,      Dlnin. 

I.cn}.'tli 

niam. 

Length  of  Cylln- 

i'-i;        Hi.r 

of 

Cyliiidor 
WiU  Bore. 

IllCllOS. 

lifT    will     Bore 
In   Inches. 

Coilfr 
Word.       ,  ■■ 

■■  ■'■'••    ■.    1 

y-:.           IlKllCS 

V  .   - 

Both  ojl. 
Heads  off 

One 
Head  off. 

>. 

31/4 

8-22 

44 

52 

Fount 

••••       ;•               4 

12  26    ■:■ 

42 

50 

Forward    ' 

.;••.'    4 

.■■■■:'»'■■■ 

10-24      ' 

66 

74 

Foundling 

•■■■■          41{.      ;■■'. 

^.  V^' /.♦■•'■ 

l(i-;56 

42 

50 

Ferrv 

■     4v,     ; 

-■  -.*■•■-■ 

12-30 

66 

74 

Forearm 

4>/2 

10 

12-30  J    : 

«o 

98 

Federal    ;, 

6 

10 

20-50 

85 

95 

Farewell 

H.  B.  UNDERWOOD  &  CO. 


Established  1870 


1028  Hamilton  St.,  Philadelphia,  Pa. 


PRODUCTION    INCREASE  1000% 

Shown  by  every  u*er  it  a  sufficient  reason  why  you  thould  write  ua  at  once  about  our 

STANDARD  AJAX  BULLDOZERS 


Solid  Cut  Gears  and  Pin- 
:<  ions. 

All  Steel  Driving  Discs. 

Double-Friction    Clutches 

for  Reversible  Cross-Head 
'^•^ Movement..  :;!.i  ' 


So  powerful  in  Construc- 
tion— So  simple  in  opera- 
tion— and  always  under 
perfect  control  of  the  op- 
erator, with  minimum  op- 
'erating  power,  but  maxi- 
mum efficiency.  ..      • 


Phosphor-Bronze    Bushed 

Bearings. 

Safety-Shear-Bolt  Protec- 
tion, v.  w^  v:^;':-; 

Adjusting     Gibs     keeping 

.     Cross-Head      in      Perfect 

■'Ji  Alignment.  ,^-  y. 


:■:>.  •:■'■ 


Built  in  all  sizes  regularly, 
•  or  we  will  build  them  to 
suit  your  special  needs. 
Write  us  for  detailed  de- 
scription, plans  and  prices. 


■.':.-':j. 


"Doing  what  you  want,  how  and  when  you  want  it" 

THE    AJAX    MFG.  COMPANY,  CLEVELAND,  OHIO 


December,  1912. 
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Nothing  Is  More  Discouraging 
To  a  Good  Engineer  Than  to 
Have  His  Engine  Pound  in  the 
Driving  Boxes  and  Brasses  : . 

In  the  majority  of  cases,  when  an  engine 
conies  into  the  shop  for  general  repairs,  after 
having  been  in  service  two  or  three  years,  the 
driving  boxes,  shoes  and  wedges  are  very  much 
in  need  of  repair. 

The  shoes  and  wedges  need  lining  and  fac- 
ing, boxes  need  planing,  and  the  brasses  will 
generally  require  refitting. 

For  accuracy  and  rapidity  in  shaping  driv- 
ing boxes  and  brasses,  no  machine  approaches 
the 


•  --.V". 


MORTON  DRAWCUT  SHAPER 


A  railroad  shop  shaper  should  be  an  all- 
round  machine  capable  of  handling  work  re- 
quiring planing,  tapering  and  boring.  There 
is  a  lot  of  waste  energy  when  work  of  this  char- 
acter has  to  be  done  by  the  combined  use  of 
lathe,  planer,  slotter  or  other  single-purpose 
machines. 

The  Morton  Draw-Cut  Shaper  concentrates 
this  work  in  one  machine,  saving  power,  floor 
space,  handling  and  resetting.  There  is  always 
plenty  of  work  to  keep  it  busy  all  the  time  be- 
cause it  is  most  efficient  on  the  very  kind  of 
work  that  there  is  the  most  of  in  every  railway 
shop.  It  can  be  used  every  hour  of  every  day 
on  some  class  of  work  to  which  it  is  especially 
adapted. 


r  A  FEW  DISTINaiVE  MORTON  FEATURES 

\L  •;':  While  one  box  is  being  planed,  another  may 
•  '*  be  accurately  set  and  centered. 
:'■         There  is  no  chattering  on  the  heaviest  cut  on 
.  •■;:    a  Morton  Draw-Cut  Shaper.     Cutting  strains 
V    come  against  the  machine,  chips  are  thrown 
.:•    away  from  the  operator,  scribed  lines  are  not 
■y}    cut  or  broken  till  cut  off  by  the  machine.  „,.... 
The  lines  on  journal  surface  are  cut  par- 
allel with  the  lines  of  the  box,  insuring  a 
perfect  bearing.  ,..     ^        ^^      s'^:' ;  '";'/^.  • 
-  .        Boxes  are  finished  correct  in  crown  diameter 
p    and  ankle.    A  Morton  is  positive  in  reversing 
; '    to  a  line,  has  a  quick  and  easy  stroke  adjust- 
:-    ment.     There  is  a  crane  attached  to  tlie  nia- 
?;.     chine  to  facilitate  rapid  handling.  H'    -' VV: 
j>         Built  in  one  size  only,  32"  stroke,  36"  side 
,s  V    feed,   specially  equipped    for   slotting  driving 
boxes. 


You  can  get  the  whole  story  of  the  best  Shaper  made  for  railroad  shops  by  writing  to  the  address 
below  for  bulletin  No.  6,  "Special  Railroad  Draw-Cut  Shaper."    Write  now.  ' :.:-'^.:  ■■■■:■■-:.:■■  .-■:-::.";- 


Draw-Cut  Shapers 
Portable  Planers 


•,^;.- 


Morton  Manufacturing  Co. 

Muskegon  Heights         -    ^  ^ -^^%:  M 


Special  Draw-Cut  R.  R.  Shapera 
Stationary  and  Portable  Key  Way  Cutters 


Special  Locomotiye  Cylinder  Planm 
Finished  Machine  Keys 
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WHICH  SIZE  DO  YOU  WANT? 


tM.'iiii. 
'5!  • 

•♦ 

.1 

I'- 

0 


I  .riL'lli 

..f 
Kiir 

r.'.  I. 

fi 
r. 

8  . 
0 
8 
10 

in 


Underwood  Portable  Cylinder 
Boring  Bars 

Are  Iniilt  tor  accurate  work  and  long  wear.  They 
are  easily  set  up  and  are  furnished  complete  with 
all  necessarv  rixtures  for  rehorini:  cylinders  or  yahe 
bushings  in  place.       . 

Below  ;irc  the  most  popular  sizes  tor  loconiotiye  \york. 
Which  do  you  want?  •  •  ,;  . 


|!i:irii. 

I  vliii.l.-r 

Will  r..-r.-. 

In.ti.v. 

I J  lit; 

k;  :;<; 
II'  :!ii    •  • 
i-j  .-ill 


In   Iiu-lii'S. 

V.'<l\\  <■>  1.  On<. 

1I.;|.N..|T       II.:.cI  ..fT. 


44 
42 
(its 
42 
CM 
W 


.'ill 
7J 
."ill 
71 

it.-) 


(■...!,. 
\V..i.I. 


I-  i>lll!t 
l''il|\V  Mill 

I'oiinclliiii 

I'criv 

I'liicniin 

i'iuewull 


H.  B.  UNDERWOOD  &  CO.     ^stabu^ed^o     ^^jS  Hamilton  St.,  Philadelphia,  Pa. 


PRODUCTION    INCREASE  1000% 

Shown  by  everr  user  ii  •  lufficient  reason  why  you  should  write  us  at  once  about  our 

STANDARD  A  J  AX  BULLDOZERS 


Solid  Cm   (  icars  .md    i'in 
ii»ns. 

All  Steel    Driying-   1  )i-o>^. 
I  )..ul)Ie  I'"rioti<>ii     Ciulilirs 
{<>]•   Kexersihle  (,t<  »s>  1  lead 
Mm\  emeiU.     •••  '  " 


So  ])i»ueriiii  in  C'<>n>l rue- 
lion — So  sinii)le  in  (tpera- 
lion — and  alway-  un-ler 
perfect  control  of  ilie  op- 
erator. \yilh  niinimuni  o]) 
eratini;"  power.  1»ni  nia\i 
imini  elliciency. .    .  • 


i'hosphor  Ilronze  iUished 
Uearinj^s. 

Safely-Shear-Uoll  Protec- 
tion. 

Adiu>lin:L;'  (  iil)s  keepin.Lj' 
(  ro>s  I  lead  in  Perfect 
.MiL-nnicnt.      . 


IJuill  in  all  sizes  reiiularly, 
i>v  we  will  hnild  llieni  to 
.snil  your  special  needs. 
W  rite  US  for  detailed  de- 
scription. ])lans  and  ])rices. 


"Doing  what  you  want,  how  and  when  you  want  it" 

THE    AJAX    MFG.   COMPANY,  CLEVELAND,   OHIO 


i 
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Nothing  Is  More  Discouraging 
To  a  Good  Engineer  Than  to 
Have  His  Engine  Pound  in  the 
Driving  Boxes  and  Brasses  :^ 

111   the   inajnrity  ^>f  cases,   wlicn   an   t'liiliino 

Cdnics  iiUii  llic  sIk)])  ft  pv  LiciKral  rc]»airs.  after 
Iia\  iiiii'  l>ce!i  in  scrviiX'  t\v<i  i -r  three  years,  the 
(h"!\  inii' l><»xes,  sli< 'e>  ami  \\  idi^o  are  very-iiiuch 
in  need  of  repair. 

The  shoes  and  \verlL;es  nee>l  hnin.L:'  and  fac- 
ing'. h(t\cs  nee<l  planint^'.  and  llic  hrasscs  will 
i^enerally  re<|iiire  retittini^'. 

lor  aceuraey  and  ra])i<lity  in  shapin;.;'  (hHv- 
iuix  ho\e-  and  hrasses.  no  machine  a]>]iroachei 
the 


MORTON  DRAW-CUT  SHAPER 


\    raih'oad    shop    shapci"   shonlil    he   an    all- 
round   machine  capahle  n\   hand.lin^   work   re- 
([uiriniL;  planing;,  tapering  and  horini;'.      I  here 
is  a  lot  of  \\a>te  encri^x  wlu'n  work  of  thi>  char-     : 
acter  has   to  he  done  hy   tlie  conihine«l   nse  of    ' 
lalhe.   ]>laner,   sloller   or   other   sini;lc-purpt)sc  : 
machines. 

'The  .Morton   l)rau-Cut  Shajjcr  concentrates    , 
thi>  wurk  in  one  machine,  saving  power,  tloor    v 
^pace,  handling  and  reseltinL;.    There  is  always  • 
plent\  of  work  to  keep  it  hiisy  all  the  lime  he-     ■ 
cau>e  it   is  most  et't'icient  on  the  very  kind  of 
work  that  there  is  the  most  of  in  iver\  railwax      ' 
shop.     It  can  he  tise'l  every  hom-  of  every  day      ' 
on  some  class  of  work  to  wh.ich  it  is  especiully 
adapted.  ■;■:,.■'.■-"■',:.; -y 


A  FEW  DISTINCTIVE  MORTON  FEATURES 

While  one  \n>\  is  heini;  ]»laned.  another  may 
he  accurately  set  and  centered. 

There  is  no  chattering;  on  the  heaviest  ent  on 
a  .Morton  Drau-Cnt  .^haper.  ItUtin.i.;  strain.^ 
Come  against  the  machine,  chips  are  thrown 
away  from  the  operattir.  scrihed  lines  are  not 
cut  or  hrokeii  till  ent  olV  hy  the  machine. 

The  lines  on  journal  surface  are  cut  par- 
allel with  the  lines  of  the  hox,  insuriu'.;  a 
l)erfect   hearing;.  :       :■:'-■.,  .  ,;;    ■:     '       '    ■ 

lio.xess  are  tini>hed  correct  in  crown  diameter 
and  ankle.  A  Morton  is  positive  in  reversini; 
to  a  line,  has  a  (piick  and  eas\  stroke  adjust- 
ment. There  is  a  crane  attached  to  the  tua- 
chine  to  facilitate  rapid  haniHin.^'.    •  ■      .■       .  ■  . 

r.uilt  in  one  size  onl\.  ,^2'  stroke.  30"  side 
teed,  .specially  e<|tii])ped  for  slottin-  drivin:^ 
boxes. 


'S'oti  can  i;et  the  whole  story  of  the  hest  Shaper  ma<1e  for  raiMroad  slioi)s  hy  writing;  to  the  address 
helow    for  hulletin   No.  ().  " '>\K'{:\d\   Uailroad   l)raw-(."ut  ^haper."     \\  rile  now.  "     ■    ;    • 


Draw-Cut  Shaper* 
Portable  Planers 


Morton  Manufacturing  Co. 


Muskegon  Heights 


Michigan 


Special  Draw-Cut  R.  R.  Shapers 
Stationary  and  Portable  Key  Way  Cutters 


Special  Locomotive  Cylinder  Planers 
Finished  Machine  Keys 
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AMERICAN 


Utility 

Automatic  Locks 


■■.,•* 


for 


Freight  Car  Doors 

V  save  more  than  repair  cost,  though  they 
soon  pay  for  themselves  in  that  way. 

They  Keep  Cars  in  Service 


^  An  idle  car  earns  nothing  and  many  cars 
are  idle  because  the  doors  are  in  bad  order. 

^  Utility  locks  keep  car  doors  securely 
fastened  open  or  fastened  shut.  They  are 
always  secure  and  in  good  order. 

•   ^   If    Utility    locks    were    expensive    they 
:    would  be  a  good  investment,  but  they  cost 
very  little. 

^  They  are  simple  malleable  castings, 
easily  applied  to  old  or  new  cars. 

fl  Why  not  write  for  a  free  set  and  put 
them  on  one  car.     The  locks  will  tell  their 
\   own  story. 

Railway  Utility  Company 

953  Rookery,  Chicago 
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ADJUSTABLE 
SPEED  MOTORS 

Increased  output,  better  quality  of  prod- 
uct, economy  of  labor  in  handling  the 
work,  greater  flexibility  in  the  arrange- 
ment and  extension  of  plant,  more  perfect 
control  of  operation,  larger  cuts  by  ma- 
chine tools,  less  noise,  less  dirt  and  better 
light  are  soine  of  the  advantages  of  the  ad- 
justable speed  electric  drive.  Send  for  our 
Bulletin  158  and  learn  the  others.     "    _     ; 

CROCKER-WHEELER  CO. 

Ampere,  N.  J.,  Baltimore,  Birmingham,  Boston, 
Buffalo,  Charlotte.  Chicago,  Cincinnati,  Cleveland, 
Denver,  Detroit,  Houston,  Indianapolis.  Los  An- 
geles, Milwaukee,  Newark,  New  Haven,  New  York, 
Philadelphia,  Pittsburgh,  Salt  Lake  City,  San 
Francisco,  Springfield,  Syracuse,  Washington, 
D.  C.  " ,: 


J 


SMOKE  JACKS 

ANY  SIZE,  LENGTH  OR  STYLE 


Send   inquiries  to 

PAUL  DICKINSON,  Inc. 

Security  Bldg.  Chicago 


J    V 


->■•-;■< 


December,  1912 
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(REGiSTERED  TRADE  MARK) 


Cold 

Metal 

Saws 


Rotary 

Planing 

Machines 


Rack^    ;i 

Driven  : 

and 

Portable 

Slotting 

Machines 


Crank 

Planing 

Machines 


Rail 

Ending 

Machines 


Horizontal  and  Vertical  Spindle 
Die  Sinking  Machine.  Swivelling^ 
knee  permits  of  finishing  internal  or 
external  angular  surfaces,  with 
straight    cutters. 


12"   Crank   Slotting   Machines.     Built  in  ten 
sizes,   6"   to  26"   stroke. 


No.  lYi  New  Design  Duplex  Milling  Machine.  Distance  between  spindles  3"  to  28";  distance 
center  of  spindle  to  tahle  1"  to  12";  spindle  diameters  3>^". 

The  Duplex  Milling  Machine  illustrated  is  the  smallest  of  the  high  production  type  on  the 
market.  Spindles  are  worm  and  worm  wheel  driven,  table  has  angular  rack  and  spiral  gear  drive, 
gear  feeds  and  reversing  fast  power  traverse.       Extensively  used  by  Engine  Manufacturers. 


Kiultiple 
Spindle^ -I  ^ 
Boring    -:  ; 
Machines 
for  engine 
and  motor 
parts 

Heavy  Spur 
Gear  .  .. 
Cutting 
Machines 


Keyseat 

Millingr^ 

Machines 


Cylinder 

Boring 

Machines 


Locomotive 
Rod  Milling 
Machines 


Newton  Machine  Tool  Works,  Inc. 

.-:;;V;,o---f.-w...-;/\-:.  ».v:      PHILADELPHIA,  U.  S.  A.;-:.  >,;  i.  :.;,,■. 

Fo«ElGN   Representatives — Berlin:     Heinrich   Dreyer.  Vienna:    Rudolf  Salzer.  Italy.  Spain,  Switzerland,  Belgium  and  France: 

Fenwick,   Freres   &   Co.,   Paris,   France.  Montreal.    Canada:     Williams    &    Wilson.        Yokohama,  Japan:    Manning,   Maxwell  &  Moore. 

Kio   de   Janeiro:     M.    Ituarque   &    Co. 
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)kkmi;kk.   VH2. 


Utility 

Automatic  Locks 


for 


Freight  Car  Doors 

save  more  than  repair  oo<t,  tliouiih  they 
soon  |iay   fur  lliemselves  in  that  way. 

They  Keep  Cars  in  Service 


^  An  iille  car  earns  nothini;'  ami  many  ear.> 
are  idle  because  the  doors  are  in  bad  order. 

^  Utility  locks  keep  car  doors  securely 
fastened  open  or  fastened  shut.  They  arc 
alwavs  secure  and  in  good  order. 

;  ^   U    I'tility    locks    were    cxi)cnsive    they 
.    would  be  a  tjood. investment,  but  they  cost 
very  little. 

^  'ihey  are  simple  malleable  castinq;s, 
easily  applied  to  old  or  new  cars. 

^  Why  not  write  for  a  free  set  and  put 
them  on  one  car.  'J'he  locks  will  tell  their 
own  story. 

Railway  Utility  Company 

953   Rookery,  Chicago 


ADJUSTABLE 
SPEED  MOTORS 

I  nci\'ase<l  (im]»iil.  l»cllcr  (jiialilx  id"  pri'd- 
lU'l.  tC'iiKMiiy  of  lal)i»r  in  handling"  llie 
wcrk.  ,i.^rcatcr  l]o\il)ilily  in  ilic  arran^c- 
iiR-nl  and  extension  m|"  ]>lant.  ni<»re  ])C'rfocl 
riinlrM]  ni  M])eralii>n.  larj^er  cni^  l)\'  ma- 
chine li'oN.  less  noise,  less  dii"l  and  l)eller 
liu'lit  aiT  some  i>\  llie  ad\ania^e>>  of  the  ad- 
in-~I.'d)!e  spet-d  eleeirie  drixe.  .^end  l<»r  oin" 
r.nllelin  1  .^S  and  learn  llu- <  dlici-s. 

CROCKER-WHEELER  CO. 

Atninir.  \'.  ].,  I'.aitiiiMri'.  l'.irmiii,L;li;uii,  I'.dstfm. 
I'.ulVal.i.  <  "Iiarliitti-.  Cliicajjci.  ('iiu'innati.  Ck'Vfland, 
l)rn\cr.  Di-truit.  Ilniistnii.  liKlianapuli^.  \.i<<  Aii- 
tjrl.s.  Milwaiiki'i-.  Newark.  Xiw  1  la\in.  .Wu  \'iirk, 
I'liilaiK'Ipliia.  I'lll-luiryli.  Salt  l.akr  ("it>.  .San 
IraiioisCi',  .siirii'.iitirlil.  Svrafn>t'.  \\'a>hiii.L;l(>n, 
I ).  ( ".        .     .  ■  .   ;     ■    ,  ,'•■... 


J 


SMOKE  JACKS 

ANY  SIZE,  LENGTH  OR  STYLE 


, 


Send   inquiries  to 

PAUL  DICKINSON,  Inc. 

Security  Bldg.     ,  Chicago 


December,  1912. 
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(REa:SVERED  TRADE  WARK) 


Cold 

Metal 

Saws 


Rotary 

Planing 

Machines 


Rack 

Driven    v 

and 

Portable 

Slotting 

Machines 


Crank 

Planing 

Machines 


Rail 

Ending 

Machines 


liuiiziiital  aiiii  Voitital  Spiruilu 
Die  Sinking  Machine.  Swivelling 
knee  permits  of  finishing:  internal  or 
external  angular  surfaces,  with 
straight    cutters. 


12"  Crank  Slotting   Machines.     Built  in  ten 
sizes.   6"   to  2C"   stroke. 


—«=#= 


Multiple 
Spindle  V 
Boring 
Machines 
for   engine 
and   motor 
narts 


Heavy  Spur 
Gear 
Cutting 
Machines 


Keyseat 
Milling  ' 
Machines 


Cylinder 

Boring 

Machines 


Locomotive 
Rod  Milling 

No.    I'a    NuA    D  sign   Duplex   Milliner   Machine.      Distance   between   spindles,  S"   to  28";   distance-     IVlaCnineS 
center  of  spindle  to  tabic  1"  to  12":   spindle  diameters  Z'a". 

The    Duplex    Milling    Machine    illustrated    is    the    smallest    of    the    high    production    type    on    the  ■  V      ■.  :'   .   ^     " 

market.       Spindles  are  v.orm  and  worm   ivhe;!  driven,   table  has  angular  rack  and  spiral  gear  drive,  . 

gear   feeds  and  reversing  fast  power  traverse.        Exteasiiely   used  !)>•  £hsine   Manufacturers.  '.  ;. 


Newton  Machine  Tool  VVorks,  Inc. 

.;  , , /;:■.::"^,'^.,^%!;(;•3.-:,    Philadelphia,  u.  s.  a."^:^;:.,-. 

Foreign   Representatives     r.crlin:    Ileinricli   Dreycr.  \"ienr.a:    Rudolf  Salzer.  Italy.  Spain,  Switzerland.  Belgium  and  France: 

Fenwick,   Freres   &   Co.,   Paris,   France.  Montreal.    Canada :      Williams    &    Wilson.         Vokohamai  Japan:     Manning,   Maxwell  &  Moore. 

V  .     ;'^'0   *1«^   Janeiro:     M.    IJi-.arque   &    Co. 


18 


AMERICAN     ENGINEER. 


December,  1912. 


r 


':'.  ---.'■>  - 


•  I  CONCENTRATE! 

Oeking  Punch,  Shear  and  Angle  Cutter 

Concentrates  work  of  the  same  character  in  one  part  of  the 
shop,  saving  floor  space,  time  and  handling.  It  will  do  a  great 
deal  of  work  constantly  necessary  in  railway  shops,  such  as 
punchinc.  shearing,  trimming  and  mitering.  TIIK  THREE 
MACHINES  .\RE   IN  ONE  SOLID  .STEEL   FKA.ME. 

There  are  no  heavy  jars  or  sudden  power  demands  from  this 
machine  for  its  exact  balance  is  one  of  the  several  features 
which  make  it  specially  fast  and  powerful.  Its  up-to-the-minute 
construction  fits  it  for  either  belt  or  motor  drive. 

Single,  double  or  triple  units  made  in  all  sizes.  See  our  cata- 
logue   No.   25    for   a    full    line   of   machines. 


FULL  LINE 

Panches 

and 

Shnn 


w 


lENER 


LARGE 

STOCK 
Prompt 
Shipment 


MACHINERV   CO. 

Church  and  Fulton  Sts.  New  York  City 


SHOP  FURNACES 

For  All  Purposes    '  ^^^ 


OIL,  GAS  AND  COAL  BURNING 

Auxiliary  Equipment  for  use  in  connection 
with  modern  Heat  Treating  Plants,  Forge 
Shops,  Boiler  Shops,  and  Steel  Car  Shops. 
Centrifugal  Air  Compressors,  Blowers,  Fans, 
Oil  Pumps,  Automatically  Cooled  Oil  and 
Brine  Quenching  Tanks,  Pyrometers. 

We  give  expert  Engineering  attention  to 

■.-;:■,-■       aU  inquiries 

Let  US  solve  your  problems 

AMERICAN  SHOP  EQUIPMENT  CO. 

McCormick  Buildinfir,  CHICAGO,  ILL. 


UNI\^ERSAL 

Hollow-  Hexagon 
Turret  Lathes 

For  the  most  exacting  requirements  of  the 
modem  Locomotive  and  Repair  Shops. 

Both  Bar  and  Chucking  work — from 
bar  stock,  forgings  and  castings — pro- 
duced with  equal  efficiency. 


Ttik)  Sizes:    No.   2.-V — Bar  Work,   2'4   x  26";   Castings  and  Forgings,   12". 
No.  3A — Bar  Work,  i'/i  x  36";  Castings  and  Forgings,  15". 


N".    2A— With    "Chucking    Equipment." 


THE  WARNER  &  SWASEY  COMPANY 

:  ..     ..  TURRET  LATHES TURRET  SCREIV  MACHINES BRASS-WORKING  MACHINE  TOOLS 

V  V  CLEVELAND,    OHIO,    U.S.A. 

New  York  Office— singer   BMg.         Bo«ton  Ofice— Oliver   Bldg.         Detroit  Office— Ford  BIdg.        Chicago  Office  and  Show  Rooms— 618-622  W.   Washington   Blvd. 
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DETRICK   &    HARVEY    IMPROVED    NUT   FACER. 


Bolts  aiid  Nuts 
Finished  In  i  .^ 
R(ecord  Time 

IMPROVED  NUT  FACER 

Faces  200  5-8  in.  Hexagon  NuU 

an  Hour 

The  Detrick  &  Harvey  Nut  Facer  i/^: 
is  the  most  efficient  and  fastest  ma-  "vr \ 
chine  of  this  type  on  the  market. 
Every  nut  turned  out  is  perfect  and 
there  is  no  possibility  that  either  the 
machine  or  the  work  will  be  marred 
in  the  process.  .        ._,  ...-,. 

The  nuts  are  run  on  and  off  of  a ;  .'^ 
mandrel    mechanically,    so    that    the  ■';:.-? 
nut    is    not    defaced    or    the    mandrel  ..-:;.{-; 
sprung  by  being  pried  or  hammered,';^'  b.' 

One  improved  cutter  head  replaces/^:     . 
three  tools  usually  found  on  nut  fac-  '.  ;  ;^= 
ing    machines.      A    single    movement,'  ;.; 
forward  does  the  entire  facing  opera-     .V  ., 
tion,  including  chamfering  and  remov-  -;..; 
ing  the  first   thread.     Shaped  cutters  -■■ 
are  used  which  may  be  ground  on  the  '..'■ 
face  without  altering  the  shape  of  the  ■"  •    -. 


CLEAN  BOLT  THREADS 
CUT  WITH  THE  ADAMS  HEAD 


i::j^.:J-H 


;  An  Adams  head  used  in  connec- 
.\  tion  with  the  Adams  Bolt  threading 
machine  combines  strength  and 
adaptability.  It  produces  accurate 
uniform  threads  and  does  not  strip 
or  bind  while  cutting.  The  dies  can 
be  instantly  opened  or  adjusted,  but 
when  locked  are  as  rigid  as  if  made 
solid.  In  fact  the  Adams  head  is  so 
advantageous  that  it  is  often  requi- 
sitioned to  replace  worn  out  heads 
■:  on  other  machines.         ;Vr     ■;:.;;•'.. 

Undoubtedly  this  machine  will 
improve  your  method  of  bolt  and 
pipe  threading.  Write  to  us  for 
further  information. 


'"W^^   The-''|;|;:.-: 

Detrick  &  Harvey 
Machine  G>. 


Baltimore 


Md. 


THE  ADAMS  HEAD  FOR  RAPID  BOLT  THREADING. 
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CONCENTRATE! 

Oeking  Punch,  Shear  and  Angle  Cutter 

•  Cc>iK«iit rates  tti>rl:  of  thv  KJinu-  fl).ii:ioti  r  in  mn'  part  i.t  tin 
shi'V.  -"•iviiij!  tliit>r  vfirur.  liini:  ;ri)il  h.uiiUiim.  It  will  <iii  .'i  «i\at 
•  Kal  if  work  CiiiiHtaiitly  moi-^-viry  in  railway  .-lici).'-.  snili  ;\< 
;>iincl!iitt.'.  -lutiriiifj.  ti  itiiiniiii:  ;mh1  tiiitci  in;;.  TIIK  TIIKI.I-; 
.M.\llllNi:S  AKl.    IN  <i.M.  Soj.ll)   ^ll.M.    I- K' \  Ml  . 

'riitrc  an-  i:<»  hiavy  ia!>  >t  -itil'U  ii  imui-i  .liiiiati.|>  tmni  tlii> 
maihiiK'  for  it<  (■sact  lialaiiyi-  i-  "iii-  nf  tin  v,  v.  ral  lratiiri> 
wliii-h  H'aUi-  it  ~|'i-cia}Iv  fa~t  ainl  |iMX\irtiil.  It-  up  !•■  tin  iiiiiuttr 
Villi strr.ctiiiu   lit*  it    f>ir  t'itliiT   In  It   tir  itii>t..i    ilrivt. 

Sinuli-.  iliititilc  nr  tripU'  iinil-  tiiaili-  in  all  '■i/t>.  .<•  <  nm  rata- 
Ii.i);iii-    Xn.    J5    t->r    a    fvill    liru-^   nt    iiir^ililm    . 


FULL  LINE 

Punches 

and 

Shears 


lENER 


LARGE 
^  STOCK 

Prompt 

Shipment 


MACHINERV    CO. 

Church  and  Fulton  Sts.  New  York  City 


SHOP  FURNACES 

For  All  Purposes 


OIL,  GAS  AND  COAL  BURNING 


Auxiliary  Equipment  for  use  in  connection 
with  modern  Heat  Treating  Plants,  Forge 
Shops,  Boiler  Shops,  and  Steel  Car  Shops. 
Centrifugal  Air  Compressors,  Blowers,  Fans, 
Oil  Pumps,  Automatically  Cooled  Oil  and 
Brine  Quenching  Tanks,  Pyrometers. 


We  give  expert  Engineering  attention  to 
all  inquiries 


Let  US  solve  your  problems 

AMERICAN  SHOP  EQUIPMENT  CO. 

McCormick  Building,  CHICAGO,  ILL. 


UNIVERSAL 

Hollo\\;-  Hexagon 
Turret   Lathes 


For  the  most  exacting  requirements  of  the 
modern  Locomotive  and  Repair  Shops. 

l^oth  Bar  and  (Chucking  work — from 
bar  stock,  forgings  and  castings — pro- 
duced with  equal  efficiency. 

■/'tuo  Sice:    Nil.    J.\      l'>ar   Wurk.   .'    i    \  .'<>":   Ca-litiK-  ami    l-"iirniiij>».    IJ". 
.Nil,   .'.\      liar   Wiifl^.   .'   .s    x   .'ti":  ('a-.ltiiK~  ami   Kiirginj;*.   15". 


%"•■.    "JA       Willi     •■('liiiikin:.'    Ki|iiiplriiiil . 


THE  WARNER  &  SWASEY  COMPANY 

•■       -■.     ;     ;.  ■  11  HHl.T   I.ATlll.S    -TlHKl.r  SCRlAl   MACIIISES         Hk.lS^nOh'K  l.\(,   M  ICIl  I  Mi    TOCl.S 

CLEVELAND,    OHIO,    U.S.A. 

New  York  Office —Si nCff   BUIg.         B«ton  Office     iMiv.r    HI. in.         Detroit  Office     Tril   lililj,'.        Chicago  Office  and  Show  Rooim-fil 8  022   W.    W.-ishlngton   Blvd. 
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DETRICK    &    HARVEY    IMPROVED    NUT    FACER. 


Bolts  and  Nuts 
Rnished  In     I 
Record   Time 


IMPROVED  NUT  FACER 

Faces  200  5-8  in.  Hexagon  Nuts 

an  Hour 

The  Detrick  &  Harvey  Nut  Facer 
is  the  most  efficient  and  fastest  ma- 
chine of  this  type  on  the  market. 
Every  nut  turned  out  is  perfect  and 
there  is  no  possibility  that  either  the  . 
machine  or  the  work  will  be  marred 
in  the  process.  .  .         ' 

The  nuts  are  run  on  and  off  of  a 
mandrel  mechanically,  so  that  the 
nut  is  not  defaced  or  the  mandrel 
sprung  by  being  pried  or  hammered. 

One  improved  cutter  head  replaces 
three  tools  usually  found  on  nut  fac- 
ing machines.  A  single  movement 
forward  does  the  entire  facing  opera- 
tion, including  chamfering  and  remov- 
ing the  first  thread.  Shaped  cutters  -, 
are  used  which  may  be  ground  on  the 
face  without  altering  the  shape  of  the 

cut.     -  .  ■.-:..;.-  ■.■/■     ■  ■    ,      .;  -■  .--■•:    / 


CLEAN  BOLT  THREADS 
CUT  WITH  THE  ADAMS  HEAD 


An  Adams  head  used  in  connec- 
tion with  the  Adams  Bolt  threading 
machine  combines  strength  and 
adaptability.  It  produces  accurate 
uniform  threads  and  does  not  strip 
or  bind  while  cutting.  The  dies  can 
be  instantly  opened  or  adjusted,  but 
when  locked  are  as  rigid  as  if  made 
solid.  In  fact  the  Adams  head  is  so 
advantageous  that  it  is  often  requi- 
sitioned to  replace  worn  out  heads 
on  other  machines. 

Undoubtedly     this     machine  will 

improve   your   method    of   bolt  and 

pipe    threading.      Write    to    us  for 
further  information. 


The 

Detrick  &  Harvey 

Machine  Co. 


Balti 


imore 


Md. 


•3! 


THE  ADAMS  HEAD  FOR  RAPID  BOLT  THREADING. 
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PUNCHING  &  SHEARING  MACHINERY 


BELT,  STEAM  &  ELECTRICALLY   DRIVEN 

FOR 

Bars,  Plates,  Angles,  Beams  and  Special  Shapes.  Rivet- 
ing Machines.  Tire  Welding  Machines.  Armature 
EHsc  Notching  Machines.   Drop  and  Helve  Hammers,  etc. 


Designed    and    Manufactured    by 

THE    LONG    &    ALLSTATTER 

HAMILTON,  OHIO 

Write   if   Interested — Correspondence  Solicited 


CO. 


Pipe  Threading  Machines 


Manufactured  by 


JARECKI  MFG.  CO.,  Erie,  Pa. 

,  v'; :  j      ;  Made2\  3\  4\  6",  8",  10'  andl2'  Size    -         :     U       ; 

FOR  HAND,  BELT,  STEAM  ENGINE  AND  MOTOR  OPERATION 


Every    Morse   Silent    Chain 
P^  Drive    is   a    ''Bull's    Eye" 
toward    Greater   Efficiency 
and  Economy 


.HORSE 

ICNAINS 


99% 


'WJNG 


I  MORSE 

■  chains 


99%i 


Efficiency  to  nearer  perfection  naturally  comes 
to  all  machines  where  the  transmission  system  de- 
livers 99  per  cent    of  the  possible  power.  ■,,    ;- 

Each  machine  is  then  dependable  for  its  full 
share  of  work  without  interruption.  Employees 
can  devote  their  entire  time  to  work  in  the  ma- 
chine, and,  as  absence  of  numerous  belts  makes 
the  lighting  conditions  better,  the  work  is  better 
done. 


Economy   is  effected : 

First — Enormous  saving  of  power  (Morse 
Silent  Chains  maintain  an  efficiency  of  fully  99 
per  cent). 

Second — Less  floor  space  reqr.ired.  Shortest 
centers  are  permissible,  and  chains  average  '/^  to 
j.^5  the  width  of  belts  for  the  same  powers. 

Third-^Saving  of  time  required  to  repair 
broken  or  parted  belts.  In  a  large  shop,  this 
saving  alone  is  considerable.  ...      ^  ,,    . 


Let  us  tell  you  why  the  exclusive  Morse  "Rocker- Joint,"  shown  above,  causes  less 
friction,  requires  less  lubricant,  and  is  more  efficient  than  any  other  type  of  joint. 
You  owe  it  to  yourself  to  know  this.     Bulletin  No.    1  1   explains  in  detail. 

Morse  Chain   Company,  Ithaca,  N.  Y. 


A-53 


"  ,   ■  '< : 
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The  Indestructible  Gear  Drive  of  the 
|"New  Era^^ 

is  an  absolute   insurance    against  delay  in  work  -  schedules  and  high  mainte- 
:  ;      ■    nance  charges, 

OUR  "NEW  ERA"  GEARS,  p^dyhj/:^:,  dyy^J^-rr^^^^  • :- V-^S|,'-S:::-:^ 

.4    are  crucible  Chrome-Nickel  Steel,  heat-treated  to  260,000  lbs.  tensile  strength, 
;        :  ■  240,000  lbs.  elastic  limit  and  "70  hard"   on   the   Scleroscope — strong,   fibrous, 
'     •       •     resilient  and  having  a  wearing  surface  like  a  diamond.        ^       r^^i^-vi' 

ORDINARY  "STEEL"  GEARS.  ''^■€^:^-k':>^^^  Wf^^-VS         ■■■-^^^^^ 

V  ;  ;  are  Bessemer  or  Open  Hearth  having  a  possible  tensile  strength  of  60,000  lbs., 
;  ;1  elastic  limit  of  45,000  lbs.  and  a  Scleroscope  test  of  "20  hard,"  giving  a  poor 
^    ,     ■  ;    wearing  surface  and  a  relatively  low  shock-absorbing  and  resisting  quality. 

CAST  IRON  GEARS/-^^'-'-- '•'■•■''■'■■'■' ■'"^■^■^•■■■^^'^-  ■'■-^■:^-:K-^:r::.y■.f:::,/: 

are  a  relic  of  the  past — are  absolutely  undependable.     Tho'  they  have  better 

,;V>vn}     ;   wearing  qualities  than  ordinary  steel  gears,  the  best  cast  iron  has  a  tensile 

;  ;\-   strength  varying  from  20,00  30,000  lbs.  maximum  with  elastic  limit 

^  :        '  varying  from  6,000  lbs.  to  11,000  lbs.    (See  Prof.  Lanza's  report.)     Granular  in 

<I     :     structure,  it  has  no  shock  resisting   ability   and,  in  gearing,  will   fail  without 

'^  'S.-P'.,    warning  when  the  machine  is  needed  most. 

The  "New  Era"  Vertical  Turret  Lathe  Is  An  Investment,  Not  An  Expense 

and  besides  is  well  adapted  to  Railroad  Work.  The  big  shops  are  ordering  more. 

II  The  Bullard  Machine  Tool  Co.    |^ 

'■:f:-l;':'■:^'''>i:;1*V,,;,.^^;•;^■■:;-■;:;::;      Bridgeport,    CxXVn..'j,.cyr:J:::\j^iifA'iX}^ 


S.    '  ."  -•'. 


',■■'  /"■ 


wu 
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,.  .1    •■>. 


m 


■{:■■> 


^-.^vv 


How  Shop  Electrification 
Paid  the  C.  &  O. 


TN  March,  1910,  the 
Ch  esapeake  & 
Ohio  Railroad  shops 
at  Huntington,  West 
Va.,  were  electrified, 
all  power  furnished 
from  a  centralized 
Curtis  Turbine  power 
plant,  and  motors 
made  by  the  General 
Electric  Company  in- 
stalled. ^  :;  ■;;        :;    ' 

Mature  consideration  showed  the  following  improvements  to  be  plainly 
evident  r-":..:':^  ^v-i'C/\'''-^:yy^^^^ 

V  V    50%  Coal  Saving    ^  ^^  ^     70%  Increased  Repair  Capacity   ''''■':/y''-::::^S: 
66f  %  Labor  Saving  Flexibility  in  Overtime  Operation   . 

VTv;^  V       Good  Lighting  for  Night  Work-  v  .   > ^^^^^^^^^^  ^^^ 

The  General  Electric  Company  makes  a  motor  for  every  service,  a 
controller  for  every  motor,  and  has  skilled  engineer  specialists  to 
combine   them    properly   after   a   careful   study   of  local   conditions. 

General  Electric  Company 

.  Largest  Electrical  Manufacturer  in  the  World 
Principal  Office :  Schenectady,  N.  Y 

Sales  Offices  In  the  following  cities 


Atlanta,  Ga. 
Baltimore,  Md. 
Birtningham,   Ala. 
Boise,  Idaho. 
Boston,   Mass. 
BuflFalo.  N.  Y. 
Butte,  Mont. 
Charleston,  W.Va. 
Charlotte,   N.    C. 
Chattanooga,  Tenn. 
Chicago,  111. 
Cincinnati,  Ohio. 
Cleveland,  Ohio. 
Columbus,  Ohio. 
Davenport,  la. 
Dayton,    Ohio. 
Denver,  Colo. 


Detroit,  Mich.  (Off. 

of  Agent) 
Erie,  Pa. 
Indianapolis,  Ind. 
Kansas  City,  Mo. 
Keokuk.    la. 
Knoxville,    Tenn. 
Los  Angeles,  Cal. 
Louisville,  Ky. 
Memphis,   Tenn. 
Milwaukee.  Wis. 
Minneapolis,  Minn. 
Nashville,  Tenn. 
New  Haven,  Conn. 
New  Orleans,  La. 
New  York.  N.  Y. 
Philadelphia,  Pa. 


Pittsburg,   Pa. 
Portland,  Ore. 
Providence,   K.   L 
Richmond,  Va. 
Rochester,  N.  Y. 
Salt  Lake  City, 

Utah. 
San  Francisco,  Cal. 
St.  Louis,  Mo. 
Schenectady,  N.  V. 
Seattle,  Wash. 
Spokane,  Wash. 
Springfield,  Mass. 
Syracuse,  N.   Y. 
Toledo,   Ohio. 
Youngstown,  Ohio. 


^ 
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The  Guarantee 


of  Excellence 


On  Goods 


Electrical 


Greatly  Increased  Production  at  Reduced  Upkeep 

Reversible  Motor  Drive  for  Planers,  Slotters,  etc. 


Distinctive  Features  of  this  Drive  are: 

Maximum  cutting  speed  always  sustained, 
giving  greatly  increased  production.       --■    •"■   ;^^     ' 

Reverses  remarkably  close  to  a  line. 

Vastly    more    economical    in    operation    and 
upkeep  than  any  existing  drive. 
;^       Standard  motor  speeds  250-1000  r.p.m,    ,  • "    / 

Many  speed  combinations  allowing  slowest 
cutting  and  highest  return  speed  to  be  combined. 

Freedom  from  shocks  giving  quickest  re- 
versals possible  without  jar. 

L^nexpected  return  of  current  to  wires  always 
finds  mcitor  and  control  apparatus  ready  to 
receive  it/V.-^ vj:'- ■•.:^'r:; •?;->■"•       • ,;;':. '^■'.-■y-  '::'<'■':' -•^'■''■^:'- 

Quiet  operation.  ;■  .      ,   ^^}    v 

',-■:    Sparkless  commutation.  '    ^V^v  -;■ 

.V    Control  in  easy  reach  of  operator.     ; ■  :  ^    •  ■  ^ 


Your  attention  is  invited  to  the  greatly 
increased  production  at  reduced  power  con- 
sumption being  obtained  from  old  and  new 
machine  tools  using  this  drive — this  with  greatly 
reduced  maintenance. 

Consider  that  production  is  limited  by  the 
strength  of  your  machine  and  not  by  slipping 
belts  or  clutches.  ■;   w         >       ^    ::^::-'^'^''"-':"'.:"=-''-'^ 

Consider  the  carload  of  pulleys,  belts,  counter- 
shafts, hangers,  etc.,  this  drive  displaces  and 
the  reduced  wear  resulting  from  its  simplicity. 

Investigate  the  actual  horse  power  instead 
of  accepting  the  nameplate  rating  of  the  motor 
you  buy.  ,'/•.:..;:-■■,■■•■';•'■■';  '  ^ -^'i:  '■''■■■.' ■'■'  :.'^-"'-... 

.::C-^-::y  Quotations  Given  on  Request,   v'  ■:  -.V-- 


General  Electric  Company 


Atlanta,   (7a. 
l?altiniore,    Md. 
liirmingham,    Ala. 
I'oisc,    Idaho 
IJoston,   Mass. 
Buffalo.   N.   Y. 
r.uttc,    Mont. 
Charleston.  W.   Va. 
Charlotte,    N.    C. 
Chattanooga,    Tenn. 


Chicago,    111. 
Cincinnati,    Ohio 
Cleveland,    Ohio 
Columbus.    Ohio 
Davenport,    Iowa 
Dayton,   Ohio 
Denver,    Colo. 
Detroit,    Mich. 
(Office    of   Agent) 
Erie,    Pa. 


Largest  Electrical  Manufacturer  in  the  World 
General  Office :  Schenectady,  N.  Y. 

ADDRESS    NEAREST    OFFICE 


Indianapolis,     Ind. 
Kansas    City,    Mo. 
Keokuk,    Iowa 
Knoxville,    Tenn. 
I^s   Angeles,    Gal. 


Louisville,    Ky. 
Memphis,    Tenn. 
Milwaukee,    Wis. 
Minneapolis.    Minn. 
Nashville.    Tenn. 


Xew   Haven,   Conn. 
New   Orleans.    I,a. 
New  York,    N.    Y. 
Philadelphia,     Pa. 
Pittsburg,    Pa. 
Portland,   Ore. 
Providence,    R.    I. 
Richmond.    Va. 
Rochester.   N.   V. 
Salt  Lake  City,  Utah 


San  Francisco,  Gal, 
St.    Louis.    Mo. 
Schenectady,  N.  Y. 
Seattle,    Wash. 
Spokane,    Wash. 
Springfield.    Mass." 
Syracuse.    N.    Y. 
Toledo.    Ohio. 
Youngstown,    Ohio. 


For  Texas  and  Oklahoma  business  refer  to  General   Electric   Company  of  Texas — Dallas,   El    Paso,   Houston  and   Oklahoma  City 
For   Canadian   business   refer  to   Canadian   General     Electric    Company,     Lt'd,    Toronto,     Ont. 
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How  Shop  Electrification 
Paid  theC.&  b. 


TN  March,  1910,  the 
( -  h  c  s  a  p  c  a  k  c  Sc 
Ohio  Railroad  shops 
at  Huntington,  West 
\'a.,  were  electrified, 
all  power  furnished 
from  a  centralized 
(iUrtis  Turbine  power 
plant,  and  motors 
made  bv  the  (ieneral 
Mlectric  Company  in- 
stalled. 

Mature  consideration  showed  the  following  impro\  ements  to  be  plainly 
e\ident:  ,  v 

50%  Coal  Saving  70%  Increased  Repair  Capacity 

66|^%  Labor  Saving  Flexibility  in  Overtime  Operation 

Good  Lighting  for  Night  Work 

The  General  Mlectric  C-ompany  makes  a  motor  for  e\  ery  seryice,  a 
controller  tor  e\  cry  motor,  and  has  skilled  engineer  specialists  to 
combine    them    properly    after    a    careful    study    of  local    conditions. 

General  Electric  Company 

Largest  Electrical  Manufacturer  in  the  World 
Principal  Office;  Schenectady,  N.  Y. 

Sales  Offices  in  the  following  cities 


Atl.mta,  Cia. 
Baltimore,  Md. 
]:irmingliam,   A!a. 
Moise,  Idaho, 
ISoston,   Mass. 
lUitTalo.  N.  V. 
I'.utte.  Mont. 
Charltston,  W.  Va. 
Charlotte,    N.    C. 
ChattanooRa,  Tenn. 
Chicago,   111. 
Cincinnati,  Ohio. 
Clevfland,  Ohio. 
Columbus,  Ohio. 
Daveni'Ti,    la. 
Havton.    Ohio. 
I>envtr,  Colo. 


Dm. .It, -Mich.  (Off 

■it     AuMll   I 

Kiif,   I'a. 

hidiatiapolis,   Ind. 
Kansas  City,  Mo. 
Krnknk.     la. 
KnoxvilU  .    'I'l-nn. 
I. OS  .AnRelep,  Cal. 
I.(jui-vilic,   Ky. 
.Mtiii|)hi>,   Tc-nn. 
.Milwaukee.   Wis. 
Minnfapolis.  Minn. 
-Nashville,   Tenn. 
.Vcw  Haven,  Conn. 
.New  Orleans,   I. a. 
New  York.  N.  Y. 
rhiladelphia.  I'a. 


J'itl~l<ui  >;,    I'a. 
I'ortlanii,  Ore. 
I'viiviiltiici ,    K     I. 
Kicliniond,  \  a. 
Kuclu'ster,  N.   V. 
Salt  Lake  Citv, 

Utah. 
S.in  Francisco,  Cal. 
.St.    I.oiiis,    Mo. 
."^clitneilaily,  -N.  ^  . 

.Seattle,  Wash. 
Spokane.  Wash. 
Springfield.  Mass. 
Syracuse,  N.   V. 
Toledo,    Oin... 
Voun.cstown,  Ohio. 


J5S7 


I 


^ 
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The  Guarantee 


of  Excellence 


On  Goods 


Electrical 


Greatly  Increased  Production  at  Reduced  Upkeep 

Reversible  Motor  Drive  for  Planers,  Slotters,  etc. 


Distinctive  Features  of  this  Drive  arc: 

Maxininni  cuttiiisj:  speed  always  sustained, 
giviiiLr  .i;reatl\   increased  profluction.      ^  - 

Reverses  remarkably  close  to  a  line. 

\^astly  more  economical  in  o])eratiou  and 
upkiep  than  an\   existinc;^  drive. 

Standard  m<  Hi  ir  s])eeds  230-l(XX)  r.p.m. 

Many  speed  c<imbinati(ins  allowing'  sl<nve.st 
cuttinj.^  and  hiyliesl  return  spee<l  to  ])e  combined. 

I'Veednnt  from  shocks  qivinj^;  (|uickest  re- 
versals possible  without  jar. 

rne\])ecled  return  of  current  to  wires  ahvay.s 
liud^  lui 'lor  and  control  a]>paratus  ready  to 
reci'ix'e  it.  _  -/      ■■■  '■-'"        ^  -  V,  ■ 

Oniet  operation. 

.^parkless  ci  luimutation.  .   ;,   .  ;  . 

t'ontrol   in  easy  reach  of  opeiator. 


Your  attention  is  invited  to  the  jjreatly 
increased  production  at  reiluced  ^jowcr  con- 
sumjnion  \Mn\v^  obtained  from  old  and  new 
machine  toils  u^inj.^  this  drive — this  with  greatly 
reduced  maintenance. 

Consider  that  pro<lucti<in  is  limited  by  ihe^ 
streniith  of  your  machine  and  not  hv  .slipping 
belts  or  clutches.  ,  .^    ..-;.:;- 

Consider  the  carload  of  jjulleys.  belts,  coiuitcr- 

shafts.    hansers.    etc.,    this    drive    displaces    and 

\    the  reduced   wear  resultint,^  from  its  simplicit\. 

Invest i.Li'ate  the  actual  horse  power  instead 
of  aecei»tin;4  the  nameplate  ratin.n  of  the  uiolor 

;:   \oii  buy,.  ,--.-:<;■ .'  ■-  "■      ■.  :;'[_  ■'-;■■■:■.■•'■/;.■ 


General  Electric  Company 


Athnil.-i.    O.I. 
llallim.,!.-.     M.l. 
I'linniii^ili.iMi,     .\l.i. 
t!<ii~i'.    IiI.iIki 
l'..i~lciii.    M.i'-i. 

r.nriai...  \.  ^■. 

I'.iittf.    M.iiit. 
ClKiVU-tiiti.  \V.   \'a. 
(  li.irl.itti'.    N.    C. 


I  liii;i«.i.     111. 
t  iin'iiiii.-ili.     I  (liii. 
Cl.vil.iii.l.     Ohii. 
(  iilutnliii>,    (  lliiii 
I  >.ivt-ni>iiit,     liiwa 
0;i\  t"ii,    •  •Iiiii 
D.iiv.v.     C.l... 
)>in«iit.     Midi. 

(( »rrii(   Ml"  .\-ii\ii 


Largest  Electrical  Manufacturer  in  the  World 
General  Office :   Schenectady,  N.  Y. 

ADDRESS    NEAREST    OFFICE 


.\>  w    1 1  ,iviM,  foiin.     San  KralBcisco.  Ca?.., 

.\(  \v    ()rU.in-..    I.;i,        51.    j.i.iii-.    Mo. 


•  )Kilt;iil'"'Ka.    Ni  nil.      l^iic.     I'.i. 


Inili.-inapolis.      liiil. 
Kaii^.-i'^    C  ity.    Ma. 
Keokuk,     Imva 
KiKixvillo.     Tciin. 
1.1  s    .Vneclcs.    Cal. 


I.'iiii^\  ilk-.     Ky. 
-\loiii|ilii-.    Tonii. 
Milwankii-.    \\  i~. 
Mitiiua|i"li>.    MiiHi. 
Na«li\illf.    Touu. 


Xow    \„rU.    X.    V. 
riiil.Tlclpliin.     Pa. 
ritt,4nii>;.    r.i. 
rurtlnn  1.    <  )if. 
IVmidince.    R.    1. 
Uiclnniiiul.    \'a. 
K.u-lu^lvv.    N.   A'. 
.'ink  I.,TkL' City.  I -tall 


Schcin.ct.i<iy,  X.  N'.- 
.Seattle,    Wa-li. 
SiMikniic,     Wa--Ii. 
Si'iinuluM.     M;Ks. 
S\  rac\i.*c.    X.    Y/  . 
T..k-.l(i.   Oliio.     ;, 
yonnj;slowTi.    Ohi<j. 


I'i>r  Tc.xn-  .-linl  olJalionta  Imsiiios  icfif  to  ("itiK'Tal    Klivtric  ("'oiiiiiany  of  Texas     l»;iHa>.    I'.I    I'iiM'i.    Iloii-ton   atui  tJklaUiinw  .Cily 
I'or    CrmaMi'tn    Im^iiu-*    r<'f»  r    to    Canailiaii    (ktur.il     t-'.lictrio     (  <.ni|iaiiy,     I.tM,     Toioiit<i.     (Int. 
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Use  KRUPP  STEEL  the  Best  for  All  Purposes 

^     How  good,  not  how  cheap,     100  years  of  steel  making  counts  some. 

'■::f\':y::'i'--.'^'y''       Krupp  makes  almost  anything  in  steel  and  machinery,  from  a  battleship     '-^^y'}  '■:;■''.}: . 

;      'vW        or    16-inch  cannon  to  a  coffee  grinding  mill.  ./  SV 

1      ■   '  If  you  have  a  problem,  the  answer  is,  no   doubt,  use  better  steel,  or,      ?       ;Cv^   V. 

./;,':,":;-'■--:'•       use  a  better  machine,    .r:-.-  ■  v/^.;^  :^^/■^•\;■^  ■^^^•■•-,,.V  ■:,;.■■;: -^ 

;   -..c;^.--  Send  us,  please,  your  inquiries  and  sketches  :i      iv   '^% 

Thomas  Prosser  &  Son         17  Gold  Street        New  York 


^ 


Oxygen  &  Hydrogen 


tr\r\o/  err-    •        m.  GENERATORS  ^ 

100%  Efficient 

Most    economical    method    of   obtaining    pure    gases.      Safe,  simple,  practically  automatic 

■''■vv'r;.','';-:^:':'- ':■;■,  :..'■•'';••.'.,;•■:,-' /.^-•• '.       Write    for    particulars  :''•-''■: .:'^ 

International  Oxygen  Company,  ii5  Broadway,  new  york 


WORKS  :  Waverly.  Newark,  N.  J. 


PARIS,  FRANCE  :  39  Rue  de  Chateaudun. 


* 


^r 


Where  Science  is  King 


y.iT: ".. 


.  ■     From  the  chemical  and  physi-  packing  and  shipping  departments 

cal  laboratories,  for  analyzing  and  we  have  the  most  complete  equip- 

testing  our  raw  materials,  to  the  ment  for  the  manufacture  of  twist 

highly  perfected   facilities  of  our  drills  and  reamers  in  the  world. 

From  the  purchase  and  analysis  of  the  steel  down  to  the  practical 
testing  and  final  inspection  of  each  tool  everything  is  done  that  can 
be  done  to  make 

I     Every  ^^^^^  Drill    I 
?  If  *  a  World's  Record  Drill    |: 

Drills  so  made  are  worthy  of  your  confidence.  Their  uniformly 
high  quality  has  been  established  and  maintained  for  over  38  years.  -  /-i 

Our  circulars  No.  30-D— "Down  to  the  Minute  Tool  Making"— 
and  No.  32-D — "World's  Drilling  Record" — will  interest  you.  We 
will  send  them  promptly  upon  your  request.        .    ... ' 


Twist  Drill  Co. 


New  York  Store 
30  Reade  St. 


Lakeside  Ave.  and  E.  49th  St. 
CLEVELAND,  OHIO 


Chicago  Store 
9  N.  Jefferson  St 


i 
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For  Mikado  Requirements 


MIKADO  ON  THE  CHICAGO  GREAT  WESTERN  EGUIPPED  WITH  "STANDARD"   PARTS. 


.  Mikado  locomotives  move  a  large  per  cent  of  the  country's  freight  traffic.  - 
They  combine  fair  speed  with  great  weight  and  tractive  power.  They  are,  ■ 
therefore,  necessarily  subjected  to  shock  and  strain  which  makes  heavy  c^ 
demands  on  strength  and  durability.  --,:-'      ^  ;  .. 

On  the  Chicago,  Great  Western,  Mikado  locomotive  shown  above,  as 
in  numbers  of  other  Mikados  over  the  country,  these  demands  are  met  by  - 
the  use  of  "Standard"  parts.  '   ;    .v  :/:^>  ;>  f  :i\!:.:-^. ■/-'.:-'■ -..s-':  v-^  ■':■■>  V-v\^ 

The  choice  of  "Standard"  No.  101  Solid  Forged  and  Rolled  Steel- 
Engine  Truck  Wheels,  "Standard"  No.  102  Solid  Forged  and  Rolled; 
Steel  Tender  Wheels,  "Standard"  Driving  and  Engine  Truck  Axles:. 
and  "Standard"  Springs  follows  the  definite  policy  to  use  the  best, 
obtainable.         <■..■;:-.,  ;>  .-  ::';--:  -•  v^v  /''  '"':  ■  '"{;"  i? 

THE  BEST  WAY  TO  INSURE  FEATURES  OF  SAFETY,  RELIA-  - 
BILITY  AND  ECONOMY  FOR  EACH  TYPE  OF  ROLLING  STOCICJ 
IS  TO  SPECIFY  "STANDARD"  PARTS.  /  W  I;    •      .  :;    v 


Steel 


Morris  Building,  Philadelphia,  Pennsylvania 


New  York,  N.  Y.         Cleveland,  O.  St.  Louis,  Mo.  San  Francisco,  Cal.  St.   Paul,  Minn. 

Portland,  Ore.  Richmond,  Va.  Chicago,  111.  City  of  Mexico,  Max.  Pittsburg,  Pa. 


CoJ 


Denver,  Colo. 


Steel  Tires,  Steel  Tired  Wheels,  Solid  Forged  and  Rolled  Steel  Wheels,  Rolled  Steel  Gear  Blanks,  Steel  and    Iron  Axles,  Steel 
Springs,  Steel  and  Iron  Forcings,  Steel  and  Iron  Castings,  Rolled  Steel  Rings,  Steel  Crusher-Rolls  and  Shells,  Steel  Pipe  Flanges 


•  *   -  - 
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Use  KRUPP  STEEL  the  Best  for  All  Purposes 

How  good,  not  how  cheap.     100  years  of  steel  making  counts  some. 

•       Krupp  makes  almost  anything  in  steel  and  machinery,  from  a  battleship 
or    16-inch   cannon   to   a   coffee  grinding   mill. 

H  you  have  a  problem,  the  answer  is,  no   doubt,  use  better  steel,  or, 
use  a   better  machine.  .  , 

^  Send  us,  please,  your  inquiries  and  sketches 

Thomas  Prosser  &  Son         17  Gold  Street         New  York 


^ 
^ 


Oxygen  &  Hydrogen 


-^^0     i-i!r-    -1.  GENERATORS 

lOO/b  Efficient 

Most    economical    method    of   obtaining    pure    gases.      Safe,  simple,  practically  automatic 
.    /    ^'        V  .'  "A;  Write    for    particulars  .■..-'-  -  .  / 

International  Oxygen  Company,  iis  Broadway,  new  york 


WORKS  :    Wavi-rly.   Newark.   N.   J. 


PARIS.  FRANCE  :  39  Rue  de  Chateaudun. 


Where  Science  is  King 

From  the  chemical  and  physi-  packiiiLf  and  shippini;-  departments 

cal  laborati.ries,  i<>r  analyzini;"  and  we  have  the  must  complete  eqiiip- 

te.stiiiL;-  <»iir  raw  material.s.  to  the  ment  for  the  manufacture  of  twist 

hi_L;hl\    perfected    facilities   of   our  drills  and  reamers  in  the  world. 

From  the  pm"chase  and  analysis  of  the  steel  down  to  the  practical 
testini;'  and  final  ins})ection  of  each  tool  everything  is  done  that  can 
be  d<  »ne  to  make 


M 


Every  ^^^^^^  Drill 


;    a  World*s  Record  Drill 

.;       Drills  so  made  are  worthy  of  yotu-  confidence.     Their  uniformly 
hii^h  (juality  has  been  established  and  maintained  for  over  38  years. 

.  ■  Our  circulars  Xo.  30-1) — "l)(nvn  to  the  Minute  Tool  jMakini^'" — 
and  X(».  32-1) — "World's  Drilling  Record" — will  interest  you.  VVc 
will  send  ihcni  ])romi)tl\'  ui)on  your  reipiest.  .  . ', 


£S^^  Twist  Drill  Co. 


New  York  Store 
30  Reade  St. 


Lakeside  Ave.  and  E.  49th  St. 
CLEVELAND,  OHIO 


Chicago  Store 
9  N.  Jefferson  St, 


^ 
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BRAND 


"Standard "  Parts 


iSi 

•  RAND 


For  Mikado  Requirements 


MIKADO  ON  THE  CHICAGO  GREAT  WESTERN  EQUIPPED  WITH     STANDARD"  PARTS. 


Mikado  locomotives  move  a  large  per  cent  of  the  country's  freight  traffic.  ■ 
They  combine  fair  speed  with  great  weight  and  tractive  power.     They  are, 
therefore,    necessarily    subjected    to    shock    and    strain    which    makes    heavy 
demands  on  strength  and  durability. 

On  the  Chicago,  Great  Western,  Mikado  locomotive  shown  above,  as 
in  numbers  of  other  Mikados  over  the  country,  these  demands  are  met  by 
the  use  of  "Standard"  parts.        ,    v 

The  choice  of  "Standard"  No.  101  Solid  Forged  and  Rolled  Steel 
Engine  Truck  Wheels,  "Standard"  No.  102  Solid  Forged  and  Rolled 
Steel  Tender  Wheels,  "Standard"  Driving  and  Engine  Truck  Axles 
and  "Standard"  Springs  follows  the  definite  policy  to  use  the  best 
obtainable. 

THE  BEST  WAY  TO  INSURE  FEATURES  OF  SAFETY,  RELIA- 
BILITY AND  ECONOMY  FOR  EACH  TYPE  OF  ROLLING  STOCK 
IS  TO  SPECIFY  "STANDARD"  PARTS.  ;^ 


l-^- 


Standard  Steel  Works  Co. 

Morris  Building,  Philadelphia,  Pennsylvania 


New  York,  N.  Y.        Cleveland,  0.  St.  Louis,  Mo.  San  Fiancisco,  Cal.  St.  Paul,  Minn. 

Portland,   Ore.  Richmond,    Va.  Chicago,   111.  City   of   Mexico,    Mex.  Pittsburg.    Pa. 


Denver,  Colo. 


Steel  Tires,  Steel  Tired  Wheels,  Solid  Forged  and  Rolled  Steel  Wheels,  Rolled  Steel  Gear  Blanks,  Steel  and    Iron   Axles,  Steel 
Springs,  Steel  and  Iron  Forcings,  Steel  and  Iron  Castings,  Rolled  Steel  Ring's,  Steel  Crusher-Rolls  and  Shells,  Steel  Pipe  Flanges 


;.-\-i  .; 
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WINDOW      WALLS 
>      JbeiroitS^nestrc 


SOLID  STEEL  WINDOWS 

Sliuuld  be  thoroughly  investigated  before  altering  or  rebuilding 
Freight  Houses,  Car  Terminals,  Car  Shops,  Round  Houses — 
buildings  where  fireproof,  weatherproof  Window  Walla  will  add 
to  the  working  ability  of  a  force  of  men,  and  eliminate  mainte- 
nance expense.     Write  for  Catalogue  X— Dept.  24. 

Detroit  Steel  Products  Co. 

DETROIT,  MICH. 


;■:■  i 


NICHOLSON  FILES 


UNEQUALLED  IN' 

CUTTING 

POWER 

::  DURABILITY 

"  UNIFORMITY 


NICHOLSON  HIE  CO.,  Providence,  R.I. 


THE  CHOICE  OF  ALL 

CRITICAL  MECHANICS 


BEST 
VALUE 


^ 
> 


Regular  reading  of  the  American  Engineer  will  show  you 
many  shorter,  easier  and  quicker  ways  of  doing  things. 

$2.00  Per  Year 


i 


-    :h 


Experimental  Tests  On 
^  '^Kewanee'^  Unions 

.V.::     Q  It  is  generally  known  that  every  "Kevva- 
. .       nee"  Union  is  tested  nnder  water  with  12.^ 
pounds  compressed  air.    .  ^   ,.....•.  . 

'.£•  Q  Recently  some  special  tests  were  made  on 
;•..:■  unselected  "Kewanee"  Unions  taken  from 
.■.•'■     ordinary  stocks.  ,     .  •*.       ,.  •      ,      . 

:.[■'  Q  Illustrated   description   of  special   e.xperi-       ' 

'^(:  mental    and    the    ordinary    tests    applied    to 

••■  "Kewanee"  Unions  is  C(»ntaincd  in  N.  T.  C.  , 

'.  Bulletin  No.  9.     Write  and  ask  for  a  copy.     • . 


"The  Union  With  No  Inserted  Part." 


O  •      1  Order    a    few     "Kewanee"     Unions    for    trial. 

^nA/*1 9  I  *       "Kewanee"  Unions  and  Specialties  are  carried   in 
^'1'^**  •       itock  in  practically  every  jobbing  center  in  the  country. 

DONT  ACCEPT  A  SUBSTITUTE-ln.i.t  on  the  "KEWANEE" 


Our  new  booklet,  "The  Whole  Kewanee  Family,  "  tellt  all  about 
"Kewanee"  Union:     A  pott-card  bring*  it. 


5  "KEWANEE"  REASONS 

(a)  Brass  to  iron  thread  connection — No  corrosion. 

(b)  Brass  to  iron  ball  joint  seal — No  gasket.  '■"„■■ 

(c)  125  pounds  compressed  air  test  under  water — No  defective  fittings. 

(d)  Solid,  three  piece  construction     No  inserted  parts. 

(e)  Easily  disconnected— No  force  required. 


NATIONAL   TUBE    COMPANY 


General  Sales  Offices 
Frick  Bldg.,  Pittsburgh,  Pa. 

District  Sales   Offices:     Allantii      Boston      ChicnBo      Denver      New  Orleans       Now  York       I'Uiladelphia       IMttsbiiriih       St.  I>iiiis      St   r.TUl     Salt  Lake  City 
Pacific  Coast  Representatives:     U.  S.  Sled   Products  Company,  I>)s  Angeles— Portland— San  Francisco— Seattle. 
Export  Repreaentativee  :     U.   S.   Steel  Product*  Co. ,   New   York  City. 


^ 
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A  Safe  Investment 

A  railroad  system  can  make  no  safer- 
'**  investment,  and  one  that  will  yield 
a  larger  return,  than  by  equipping  its 
rolling  stock  with  adequate  automatic 
air  brakes,  and,  after  installation,  see- 
ing  that  the  brake  equipment  is  well 
maintained.  .vv,:v.v.,;;:v---.:..::-:;::,.-^         W^M''--:<-:^'^ 

if  Train  Control  is  the  fundamental 
feature  in  the  operation  of  any  road./ 
Westinghouse  Automatic  Air  Braked 
enable  the  greatest  number  of  trains  to 
be  operated  safely,  on  the  quickest  pos'^ 
sible   schedules   and  on    the    shortest 

headways.        /^^''^''■■■■^:;?:^^^^^^ 

■  The  road  that  keeps  the  largest 
percentage  of  its  cars  in  service  is  the 
road  that  can  show  largest  returns  on 
its  investment  in  rolling  stock.  i^^ 

The  building  of  brakes  has  been  our 
exclusive    business    for    a    lifetime  t 

Westinghouse  Air  Brake  Co.  | 

jV/'tv'^^^it'v'K.   :  Pittsburgh,  Pa.>'^■■>^"-;:^■■■;;,^K^■'V^^ 


■■V;. 


■  :^3:< 


**^-  -.1;  '- 
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^    WINDOW       WALLS 
JHeiroit-S^nesirc 


SOLID  STEEL  WINDOWS 

>lii.iilil  l)t  thorouglily  investigated  before  altering  or  rebuilding 
Krciglit  Houses,  Car  Terminals,  Car  Shops,  Round  Houses — 
hnililings  where  fireproof,  weatherproof  Window  Walls  will  add 
to  the  working  ability  of  a  force  of  men,  and  eliminate  mainte- 
nance CNiiciise.      Write  for  Catalogue  X- Dept.  24. 

Detroit  Steel  Products  Co. 


DETROIT,   MICH. 


NICHOLSON  FILES 


UNEQUALLED  IN'    f/ 

CUTTING 

m 

POWER  • 

'-,'.  DURABILITY       -, 
UNIFORniTY 


THE  CHOICE  OF  ALL 

CRITICAL  MECHANICS 


NICHOLSON  FILE  CO.,  Providence,  R.I. 


BEST 
VALUE 


\ 


Regular  reading  of  the  American  Engineer  will  show  you 
many  shorter,  easier  and  quicker  ways  of  doing  things. 

'yC^:-:.'^^^^^^^^^^^^^^^^^  $2.00  Per  Year    •  ■;.-^^^^:::;'^v^:'^;^ '■■•-:.;.._  ., 


ental  Tests  On 
'^  Unions 


ki 


^  11  !•-  L;riKr;ill\  kii'iwn  lli.it  r\(.T\  "Krw.i- 
lui"  I'liiiii)  is  U->.tiil  iiinirr  \\;iUr  with  Mr- 
|M  iuikU  k'  Awyw^^K-A  air.   ...... 

(|  KiiHiilh  -'■nif  --I  ((.rial  u-^i^  wm-  inaiU'  > 'ii 
lui-cKrlfil  ■■  i\(\\  .iiut.'"'  I'lii'-ii'-  t.ikrii  I'r-Hii 
I  ■r<linai"\    ^ti  'cks. .     ,    . 

^  I  llii-t  rail  <1  <U--iTi|it  ic  111  I'l'  ^jn'i-i.al  (.xptri- 
iii(.-iit;il  .lU'l  till-  '•nlinary  tr-<l>  ;i]i|ilii<l  Ici 
*■  Kfu  aiu  i"  I  iiii'ii^  i^  I' iiit.iiiK(|  in  .\.  I  .  i,  . 
IJullriiu    .\i>.  '>.      W  ritr  and  .a-k   I'ir  ,i  f'py. 


^  •      1  OrdtT     a     few     "Kewanee"     Unions    for     trial. 

^I^^/*13|*        "Kfwanec"   Unions  and  Specialties  ,irf  carridl    iti 
^^l'^'^*  *       stuck  in  practically  e\crv  )f>l>tiintf  center  in  llir  country. 

DONT  ACCF.PT  A  SLB.S  III  UTK.    Insist  .m  the  "kF.WANKK" 


Our  new  booklet.    ' '  The  Whole  Kewanee  Family,  ' '  tell*  all  about 
"Kewanee"    Unions.      A  post-card  brings  it. 


"The  Union  With  No  Inserted  Parts' 
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"KEWANEE"  REASONS 

(a)  Brass  to 

iron 

thread  connection 

No  corrosion. 

(b)  Brass  to 

iron 

ball  joint  seat     N( 

)  gasket. 

(c)    125  pou 

nds 

compressed  air  test 

under  water      No  defective 

httings. 

(il)  Solid,  tl 

ree 

piece  construclton 

No  inserted  parts. 

(ej    Easily  d 

isconnetled      No  forci- 

ri'(|uirf(l. 
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NATIONAL   TUBE    COMPANY    Pr£^"S3'g.?Ur.u?;'4Tpa. 

District    Sah;s    Otttces:      .\il:iiii;i       l:.-|..ii       i  hi.  ::U'.       I'.in.r       .\c\v  Orloaiis        .^■■\v^..lk        riiil:i.|,  l|.lii:i        I'M  i-l.m  ^i,        .<i.|...iii-        Si.  I'. ml      S:ilt  l.:ik,   fiiv 
Pacific  Coast   RcprescnTativrs:     I'     S     Si.-.  I    l'i...|iiits  ('oiiipi.ny,  1...^  .Nul'.I.s      r..rtl:iri.l      S.in   rr.incKi.i     Si'MllIe. 
Export  Representatives  :      U.    S.    Steel  Products  Co.,    New    York  City. 
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A  Safe  Invesirnent 

A  railroad  system  can  make  no  safer 
''*'  investment,  and  one  that  will  yield 
a  larger  return,  than  by  equipping  its 
rolling  stock  with  adequate  automatic 
air  brakes,  and,  after  installation,  see- 
ing that  the  brake  equipment  is  well 
\rnaintained^:y0'y\'  T.}^ 

Train  Control  is  the  fundamental 
feature  in  the  operation  of  any  road. 
Westinghouse  Automatic  Air  Brakes 
enable  the  greatest  number  of  trains  to 
be  operated  safely,  on  the  quickest  pos- 
sible schedules  and  on  the  shortest 
headways.  ::\  :r :::■-:;.■  ■^::^;v;;-^^^^ 

The  road  that  keeps  the  largest 
percentage  of  its  cars  in  service  is  the 
road  that  can  show  largest  returns  on 
its  investment  in  rolling  stock. 

The  building  of  brakes  has  been  our 
exclusive    business    for    a    lifetime 


Westinghouse  Air  Brake  Co. 

Pittsburgh.  Pa. 
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I  SI  FIREBOX  PRECEPTS     M  ^ 

FRIVOLOUS  PERSONS  MAY  CALL  THEM 
TEN  COMMANDMENTS  OF  THE  FIREBOX 


■^}r 


■;■". 


THIS    HELPS    YOU    DO    ALL    THESE    THINGS.  , 
- .      THE    SECURITY    SECTIONAL    ARCH. 


'«•■■*■.'■  -^  * 


Extort  every  last  heat  unit  from  your  coal.       ./^  ■ 
Mix  your  firebox  gases  and  give  them  time  to  bum. 
Utilize  your  firebox  heating  surface.     ■■.'  ■\:.'^-:-'^'':^.:. 
Superheat  your  fire.     *  "  ■-      V^J 

Keep  your  engines  hot  for  sustained  steam  pressure. 
Cut  out  flue  failures.       :     ^     ,   v  ^^  ; ;; v  ;::;r. : 

Cut  out  coal  and  water  stops."'       "        ^  ^    ,    -- 
Quit  making  cinders  of  good  coal.  rl^'^}   , 

Increase  your  drawbar  pull  per  ton  of  coal  burned. 
Increase  your  tonnage  per  locomotive  mile.      v.  v 
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ECONOMY  AND    EFFICIENCY 

THROUGH 

SCREW    REVERSE    GEAR 


Engineers  will  adjust  cut-off  for  efficiency  and  economy  if  it  is  easy  to 

do  so.    The  screw  reverse  gear  was  developed  for  this  purpose. 

• 

It  gives  complete  reverse  in  from  4  to  6  seconds,  which  is  much  quicker 
than  the  old  way. 

From  12  to  14  turns  of  the  wheel  gives  full  reverse.  This  corresponds 
to  a  travel  of  about  616  inches  as  against  54  inches  of  the  ordinary 
reverse  lever,  and  gives  about  11  times  the  leverage. 

The  application  of  the  screw  reverse  gear  to  big  locomotives  is  increas- 
ing as  its  merits  become  known.  Within  a  year  245  locomotives  have 
been  equipped  with  it 
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Throttle  Your  Operating  Costs  With 
THE  BAKER  VALVE  GEAR 


ON  THE  ROAD : — By  reason  of  the  highly  expansive  use  of  steam  made 
possible  with  the  Baker  Valve  Gear,  a  locomotive  will  haul  more  tonnage  with 
less  water,  fuel,  and  at  a  higher  speed  than  with  any  other  valve  gear.  The 
Baker  Gear  gives  a  shorter  cut-off  at  the  same  speed,  less  back  pressure,  and 
a  lighter  draught  through  the  fire.  This  is  evident  in  starting  locomotives, 
forcing  them  into  speed  and  moving  them  between  stops.  The  absolutely 
constant  lead  makes  the  engine  smart  and  capable,  keeping  it  up  to  its  full 
capacity  at  all  times.  '     : '      •, 

;  IN  THE  SHOP:— With  the  Baker  Gear  everything  is  fixed  so  that  there 
can  be  no  irregularity.  Events  are  perfectly  square ;  there  can  be  no  variance 
as  is  found  with  gears  which  have  links,  eccentric  or  sliding  blocks.  Even 
when  parts  become  worn  it  is  an  easy  matter  to  bring  them  back  to  true 
centers  by  rebushing  the  bearings  with  duplicates  that  are  very  inexpensive  to 
carry  in  stock,  .  .  -,         .     . 

:.  '  Roads  that  have  used  the  Baker  Gear  on  new  equipment  find  that  it  pays 
them  to  install  it  on  old  engines — this  proves  that  real  money  is  saved.       A'. 


':..:       >■•' 
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.The  locomotive  illustrated  below  is  one  of  100  now  being 
placed  in  service  on  the  Chicago,  Burlington  &  Quincy  Rail- 
road. These  locomotives  develop  a  tractive  force  21  per  cent, 
greater  than  engines  of  the  same  type  buiit  for  this  road  in 
1910.    :  ■'-^''^■.■'''"'^-''-'' :'■■::, --''^^^^ 


n^..'       i-      •.<    ' 


'    l'''^-,    ■* 


CYLINDERS— 28  x  32  inches.       •  wv  iv:-- 

DRIVING   WHEELS,   DIAMETER— 64  inches. 
STEAM   PRESSURE— 180  lbs. 
GRATE  AREA— 78  sq.  ft.  v\.       "  -  " 


WATER    EVAPORATING   SURFACE— 4627  sq. 
SUPERHEATING  SURFACE— 961   sq.ft. 
WEIGHT  ON    DRIVING   WHEELS— 231,000   lbs. 
WEIGHT,  TOTAL  ENGINE— 303,400  lbs. 


ft 


TRACTIVE    FORCE— 60,000   lbs.  . 


THE   BALDWIN    LOCOMOTIVE   WORKS 

:  PHILADELPHIA,  PA.,  U.  S.  A.J 

NEW  YORK,  N.  Y.,  50  Church  Strect-yy-'^i}^X:y:^   CHICAGO,  ILL.,  Railway  Exchange    " 
ST.  LOUIS,  MO.,  Wright  Building  ■/•      »      ';'^   PORTLAND,  ORE.,  Spalding    Building 

v:;-: vf  r    ;:::v  .i^^^^  RICHMOND,  VA.,  Travelers  Building         v:  ;:  V 


Cabl»  Address:    "BALDWIN,  PHILADELPHIA" 


■J. .  ■'■■■     ,   ■:.■ 
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Throttle  Your  Operating  Costs  With 
THE  BAKER  VALVE  GEAR 


ON  THE  ROAD: — By  reason  of  the  highly  expansive  use  of  steam  made 
possible  with  the  Baker  Valve  Gear,  a  locomotive  will  haul  more  tonnage  with 
less  water,  fuel,  and  at  a  higher  speed  than  with  any  other  valve  gear.  The 
Baker  Gear  gives  a  shorter  cut-off  at  the  same  speed,  less  back  pressure,  and 
a  lighter  draught  through  the  fire.  This  is  evident  in  starting  locomotives, 
forcing  them  into  speed  and  moving  them  between  stops.  The  absolutely 
constant  lead  makes  the  engine  smart  and  capable,  keeping  it  up  to  its  full 
capacity  at  all  times. 

IN  THE  SHOP:— With  the  Baker  Gear  everything  is  fixed  so  that  there 
can  be  no  irregularity.  Events  are  perfectly  square:  there  can  be  no  variance 
as  is  found  with  gears  which  have  links,  eccentric  or  sliding  blocks.  Even 
when  parts  become  worn  it  is  an  easy  matter  to  bring  them  back  to  true 
centers  by  rebushing  the  bearings  with  duplicates  that  are  very  inexpensiv'e  io 
carry  in  stock. 

Roads  that  have  used  the  Baker  Gear  on  new  equipment  find  that  it  pays 
them  to  install  it  on  old  engines — this  proves  that  real  money  is  saved. 
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The  third  of  a  series  of 
instructive   articles 


FACTORY  at  Swanton,  Ohio 


NEW  YORK  OFFICE.  30  Church  Street 


■  ,x 


December,   1912. 


AMERICAN     ENGINEER. 


31 


BURLINGTON    MIKADOS 


The  locomotive  illustrated  below  is  one  of  100  now  being 
placed  in  service  on  the  Chicago,  Burlington  &  Quincy  Rail- 
road. These  locomotives  develop  a  tractive  force  21  per  cent, 
greater  than  engines  of  the  same  type  built  for  this  road  in 
1910. 


CYLINDERS— 28  x  32  inches. 

DRIVING   WHEELS.   DIAMETER— 64   inches. 

STEAM    PRESSURE— 180  lbs. 

GRATE  AREA— 78  sq.  ft. 


WATER    EVAPORATING    SURFACE— 4627   sq.   ft. 
SUPERHEATING  SURFACE— 961   sq.ft. 
WEIGHT   ON    DRIVING   WHEELS— 231.000  lbs. 
WEIGHT,  TOTAL   ENGINE— 303,400  lbs. 


TRACTIVE    FORCE— 60,000    lbs. 


THE    BALDWIN    LOCOMOTIVE   WORKS 

PHILADELPHIA,   PA.,   U.  S.  A. 

NEW  YORK,  N.  Y.,  50  Church   Street .         ■       ,  -  ;  ^   CHICAGO,   ILL.,   Railway   Exchange 
ST.   LOUIS,   MO.,   Wright   Building  PORTLAND,   ORE.,   Spalding    Buildmfl 

RICHMOND,  VA.,  Travelers  Building     ;    '  V 


Cable  Address!     "BALDWIN,  PHILADELPHIA" 


,.r-.' 
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Simple  Economy  Figures  On 


wiLTBONCo 


Klinger  Type  "W"  Water  Gauges 

/  -■.  :';  Wiltboncc)  style  "W"  is  the  safest,  strongest  and  most  economical  gauge  made. 
It  is  guaranteed  to  average  50%  greater  mileage  service  on  initial  cost  of  installation — 
to  show  33y3%  greater  life  per  gauge — and  be  75%  more  economical  than  any  other  gauge. 

Its  first  cost  is  no  higher  than  other  Klinger  gauges  and  it  pays  for  itself  in  8 
months  of  service. 

The  striking  economy  of  W'iltbonco  style  "W"  is  shown  by  the  following  figures, 
which  represent  average  repair  cost  per  year: 


ADJUSTABLE  SCREW 


QAUCE  BODY 


COMPOUND 
GASKET 


nUNGER 
,      CLASS 


BACK  PieCE 


FIBRE 
GASKET 


COMPOUND 
GASKET 


FIBRE   CASKET 
Cross  Section  SiyU  "W"  Giuge.    "   -. 


:<.:.:« 

Wiltbonco 

Former 

■I      .-. 

Style  "W" 

Klinger  Type 

•'    ^'    ■''            ■      ■■       ■'    .■ 

Size  No.  4 

Size  No.  4 

New      glasses      to      ro- 
lilace      glasses      worn 
(lUt     

4fii"tc.             $■'  20 

S-iftlOc.         $5.60 
4(fi70o.           2.80 

(Jliisses   broken    liy    un- 
e<iual    clauiping    pres- 
sure      

KMuranteed 
!i«ainst              0.00 

IteiU'Wal       iif       screws 
nvernpe    gaiipe     

Mi«t-v.  \   .    '.,  .20 

.low   2c.             .60 

Itiiiks   mid    fronts 

back  piece 

iiiily  needed®    1.75 

front  and 
linek.  1-.  set 
(rj»5..-.0             2.75 

l.nlior    rost    per    u'lnifTe 
lier   year    

Total     v . . 

•■•     .;■!.         2.00 

^    ■     -          6.30 

''.'•"        Jfi.lo 

'.;■-'.    $18.23 

Per  Cent.  Saving  by  Wiltbonco  Style  "W,"  196% 

On  a  road  having  1663  locomotives  this  yearly  saving  would  amount  to  $20,022. 
Moreover,  the  lightness  of  W'iltbonco  style  "W"  further  increases  this  saving  by  reduc- 
ingr  expenses  and   repair  co.st.s  on   the  boiler.       •   -.    ,   ,  ,.    -  ■  .,  ;-   ..     -  • 

We  have  prepared  a  catal«)ja:ue  showing  just  how  to  obtain  this  economy  by  Wilt- 
bonco style  "W"  gauges.     A  request  will  bring  it,  together  with  any  further  information 

desired.      ...,.;     r^V^;,   ■.-:..,..;,    .       :,..     ■..,:....■     .^,    ■-■  .      .•,■•,■••.....■  -;•        ^;■:.•■      ,.•--       ..-      ..^-.v-     _    ,,^::, 


The  Jerguson  Manufacturing  Co. 

Post  Office  Box  No.  1944  :  :  :  Boston,  Mass. 
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*^^^^^^^^H 

.."•.-   •-  ..  •-.■■■:' .^y ';.      ,    ■■.   '..■">.■.,.':,..•■  View   Over    Crown   of   Jacobs-Shupert    Firebox   Taken         ....  '^■■:..''"V,  "^  ' '■■■;■'• 

■,'S'-:'-'    .  ■^' '■'•■.•■.  ^  .:■■••'•■■    V  ;■•'"  Thru    Washout    Hole.  ■■:  "^ ■''■'.'■■';.''.  .\  ■',>  ■: 

The  stay-sheet  of  a  Jacobs-Shupert  boiler  consists 'of  a  comparatively  thin  plate  extending 
from  the  firebox  to  the  shell  of  the  boiler.  From  the  mud-ring  upward  it  is  pierced  at  regular  in- 
tervals with  ports  which  are  approximately  3  inches  square.  The  bridge  between  the  ports  is  nor- 
mally 3.5  inches  in  width.  Actual  dimensions  taken  from  the  stay-sheet  of  a  Jacobs-Shupert  boiler 
show  the  port  location  and  area  to  be  as  follows:   7 ';.;"'  V^v-:-    ;':.'■:.:  ■;.;:.  ^  ;^ 

.;   Port  No.    1,  center    2.0"  above  mud-ring,  area    11.0  sq.  in.      '  :^'y''[<,■^■■/■■-^■;■^'^^ 


2, 

9.0" 

3, 

15.5" 

4. 

22.0" 

5. 

28.5" 

6, 

35.0" 

7. 

41.5" 

8. 

48.0" 

9. 

54.5" 

10, 

62.5" 

11, 

68.7" 

8.3 

i< 

8.6 

« 

9.0 

ti 

9.0 

*t 

9.8 

it 

10.1 

u 

10.5 

t« 

10.9 

it 

16.5 

u 

18.0 

111.8 

« 

223.6 

M 

U 

'':'■■■:■'■■■  ir^-l ■■:.''-''C-> ,^^--f   ;  ;  '         ■   Port  area  in  water-leg  of  one  side 

■■<''r;::i'''y--'''i '-'■'■ '}\.     ■  ' '  .      '.  Total  area  of  ports  in  water  space  of  boiler. . 

These  ports  are  entirely  in  the  water  space.     Above  them  are  olhers  much  larger  which  are  in  both 
the  water  and  steam  space.  . 

In  the  radial-stay  boiler  there  are  obstructions  to  the  fore  and  aft  movement  of  water.  Thickly- 
set  stay-bolts  impede  the  free  fore  and  aft  movement  of  water  as  much  as  stay-sheets.  The  clear 
space  between  the  stay-bolts  is  greater  than  the  port  openings  in  the  stay-sheets,  but  there  are  two 
and  a  quarter  courses  of  stay-bolts  where  there  is  one  stay-sheet.    .  .  .,= 

The  water  space  about  a  Jacobs-Shupert  firebox  presents  broad  unobstructed  channels,  permit- 
ting freedom  in  the  vertical  movement  of  water,  which  have  no  counterpart  in  the  stay-bolt  boiler. 
A  better  understanding  of  the  excellence  of  the  surface  over  which  the  ascending  currents  sweep 
is  given  by  the  above  illustration  which  is  a  view  over  the  crown  of  a  firebox  section  between 
t^vo   stay-sheets.      In   the   radial-stay   construction,  an  area  similar  to  that   shown    would   present 

two  rows  of  stay-bolts  extending  out  from  the  sheet  wliich  in  the  Jacobs-Shupert  construction  pre- 
sents a  smooth,  unobstructed,  finely  curved  surface.     '' :  r:^'-'';:'''  ■■\^'^■^\:■:.:■■\''^'■■:  .;;»••  '  '''  '■■.-^';  ■■ 

:      :^^''^ '  "     /'\  W.  F.  M.  Goss  on  recent  tests,  will  soon      ;,;;^.U   •;;>-;      V^ 

;;r  V      '  ■  v: 'i; ;  ;  '..   fc^  ready  for  distribution.     Write  for  a  copy  to  our  nearest  oihce.     ' i^  ■*.:?i' ■SvVv 

Jacobs-Shupert  U.  S.  Firebox  Company 


G.  H.  Pearsall,  Vice-Pres. 

C.  Ducas,  Technical  Manager 

30  Church  Street 

■-■■  : '■  •        New  York 


C.  B.  Moore,  Vice-Pres. 

Railinray  Exchange 

Chicago 

Works  :  Coatesville,  Pa. 


-•■-.'■v 
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e  Economy  Figures  On 


wiLTBONCo 


Klinger  Type " W"  Water  Gauges 

W  illlii  iiu<  •  •-t\k'  "W  "  i>  lliL-  ^at'L'>l.  -lr«inL;(.>t  ;in<l  iii' i>t  economical  .L^au^^c  made. 
It  i^  ,:4uaraiUccil  to  a\craL;c'  50' f  greater  mileage  >cr\  ice  on  initial  cost  of  installation — 
to  -how  ,^.1',^'r  i^rcaicr  lii'c  \nv  '^iiw^i.-     and  lie  Tr' <    more  economical  than  any  other  _i4;aULiX'. 

It-  Uv-\  co-t  i-  no  lii-Iier  lliaii  otin.T  Klini;er  ,^anu:e>  and  it  l)ays  I'or  itself  in  S 
till  'nih-  1  >i  -er\  ice. 

rile  -trikinL;-  ecotionn  of  W  illhonco  style  "W  "  i-  -lioun  hy  the  foUowini^  li^nres. 
which   rcpre>ciu   axera.i^e   rejiair  co-i    per  _\ear: 


ADJUSTABLE  SCREW 


GAUGE  BODY 


COMPOUND 
GASKET 

^LINGER 

CLASS 


BACK  PIECE 


FIBRE 
GASKET 


COMPOUND 
GASKET 


FIBRE    CASl^ET 
Cross  Section  S">l-  "W"  G 'U^V' 


Wiltbonco  Former 

Style  "W"  Klinger  Type 

Size  No.  4  Size  No.  4 

•lit !/."..%!■.                  .<;L'.'Jlt  '■'■/Till-.            JS.'i.Cll 

'  ;!:i>M'-'    lil-uki'll     l.V     It  1-                                               ,  ,      ■ 
■  ■|ll:il     i-l.-iiiiphiL'     plc'S-    ;;ll;l!:l!it(MMl 

-Mr       :ii;:(iii>l                   n.'"'  I'./Tn.-.              ^.'■O 

!;.  'ii»  .il        •  I         ~ii-i\\  >  ■  .         ■ 

ivilM^f     i;:ill:;.-      ln'tl-f.                      .".M^  .".ii'./     I'l-.                 .t'.d 

I'.^ii  k~    Mii'l    ri..iit- l';i(  k  I'ii-eo  lc-..|il    :mi.| 

l.j.k.    'j  -••t 

•  lil.v   ll.icliiU,;      1.7-"i  'u  .<.".. ."ill                 J.T.I 

I  :i!w.i-    1  "^l     !!•  r     i;;!!!!;!'  .. 

'..■I      .\  .  :il-      'J.fXI  •'•..".Il 

■|'..|:il       .    -         S'ljri  •■                 Sl^.J- 


Per  Cent.  Saving  by  Wiltbonco  Style  "W,"  196% 

•"'  ■•  <  >n  a  road  liavin-  l(i(>,^  lnonK  ili\  e>  thi>  \early  >a\in^-  wonld  anionnl  lo  SiO.OiJ. 
More-over,  the  liL;iilne--  oi  Wihiionco  -.tyle  "W"'  fnrther  increases  this  sa\inL;  l>y  rednc- 
iliL:   e.\]>en-e>   and    rejian"  co-i-   i  mi    tlie   hoiler.  .  '     •  -    . 

-  •  :  We  ha\e  ]ire]iared  a  catalo-ne  >lio\\  in;,;  jn.-l  how  to  ohtain  this  econouu  1)\  Wilt- 
bonco style  "W  "  t.:ati.Lies.  A  re(|ne-l  will  hrin-  it.  to-cther  with  any  fnrther  information 
(.le-ired.       •,"  ;  i    -^  ;•.:..   .'      ..  -    -  , .  .   ■  .••.■■•. 


The  Jerguson  Manufacturing  Co. 


Post  Office  Box  No.  1944 


Boston,  Mass. 


-  ..:.-■  '■■    ■     !v. 


l)i.<i..\:i!Ki<,    \9\l 


A.MEKILAX     ENXjIXEER. 


33 


Firebox  Facts 


View    Ovor    C'riiwn    of   JacfilisShupcrt    Firebox    Taken 
Tliru    \Vii>liout    HiiU'. 


The  stay-sheet  of  a  Jacobs-Shupert  boiler  c<insist.s  of  a  comparatively  thin  plate  extending 
from  the  firebo.x  to  the  shell  of  the  boiler.  From  the  mud-ring  upward  it  is  pierced  at  regular  in- 
tervals with  ports  which  are  approximately  3  inclus  square.  The  bridge  between  the  ports  is  nor- 
mally 3.5  inches  in  width.  Actual  dimensions  taken  from  the  stay-sheet  of  a  Jacobs-Shupert  boiler 
show  the  port  location  and  area  to  be  as  follows: 


Port 

No. 

1, 

center 

2.0" 

(* 

? 

** 

9.0" 

tt 

3. 

U 

15.5" 

ii 

4. 

tt 

22.0" 

tt 

3. 

4« 

28.5" 

«t 

6. 

(• 

35.0" 

M 

7, 

.«' 

41.5" 

it 

8, 

*i 

48.0" 

«i 

9. 

-  M 

54.5" 

li 

*4 

10. 

u 

62.5" 

£t 

.   *t 

11/ 

.**■ 

687" 

11.0  sq. 

in 

8.3     " 

8.6     " 

9.0     " 

9.0     " 

9.8     " 

10.1     " 

10.5     " 

10.9     " 

16.5     " 

18.0     " 

111.8    " 

223.6    " 

Port  area  in  water-leg  of  one  side...... 

Total  area  of  ports  in  water  space  of  boiler. . 

These  ports  are  entirely  in  the  water  space.     Above  them  are  others  much  larger  which  are  in  both 
the  water  and  steam  space.  •        .         .'■  . 

In  the  radial-stay  boiler  there  are  obstructions  to  the  fore  and  aft  movement  of  water.  Thickly- 
set  stay-bolts  impede  the  free  fore  and  aft  movement  of  water  as  much  as  stay-sheets.  The  clear 
space  between  the  stay-bolts  is  greater  than  the  port  openings  in  the  stay-sheets,  but  there  are  two 
and  a  quarter  courses  of  stay-bolts  where  there  is  one  stay-sheet.  ■,    •  ,  , 

The  water  space  about  a  Jacol)s-Shupert  firebox  presents  broad  unobstructed  channels,  permit- 
ting freedom  in  iIk'  \cnical  UMxcmcnt  iil'  water,  which  liave  no  counterpart  in  the  stay-bolt  boiler. 
A  better  understanding  of  the  excellence  of  the  surface  over  which  the  ascending  currents  sweep 
is  given  by  the  above  illustration  which  is  a  view  over  the  crown  of  a  firebox  section  between 
two  stay-sheets.  In  the  radial-stay  construction,  an  area  similar  to  that  sliinvn  wmkl  i)rcsent 
two  rows  of  stay-bolts  extending  out  from  the  sheet  which  in  the  Jacobs-Shupert  construction  pre- 
sents a  smooth,  unobstructed,  finely  curved  surface. 

.Complete  report  by  Dr.  W.  F.  M.  Goss  on  recent  tests,  zcill  soon     r    .    '      .'.-'' 
:  ;;   '■    be  ready  for  distribution.     Write  for  a  copy  to  our  nearest  office.         -         ,v      .        " 

Jacobs-Shupert  U.  S.  Firebox  Company 


G.  H.  Pearsall,  Vice-Pres. 
C.  Ducas,  Technical  Manager 
30  Church  Street  r       , 
New  York 


C.  B.  Moore,  Vice-Pres. 

Rail>vay  Exchange 

Chicago 

Works  :  Coatesville,  Pa. 
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Making  Oil  40  Years 

has  taught  us  to  produce 
;  lubricating  and  signal  oils 
.  that  stand  every  test.     All 

the  great  railways  use  the 

celebrated  Galena  Coach, 
V  Engine  and  Car  Oils,  Sib- 
.  ley's  Perfection  Valve  and 

Signal  Oils.      ' 

A  definite  guarantee  of 
cost  per  1000  miles  based 
on  actual  service  rendered 
is  proving  satisfactory  to 
many   now    using  Galena 

■■•Oils.   ^    .■...,-.....:..-,■...:-:-....■    :...    . 

Let  us  shoulder  your  oil 
troubles,   n.  v:; 


Galena-Signal  Oil  Co. 

.      Franklin,  Pa. 


You  Can't  Mistake 


^If 


A  Black    Line 

That  is  why  you  can't  mistake 
readings  on  our  Improved  Re- 
flex Water  Gages  (Klinger 
Type)  as  the  WATER  space 
always  appears  BLACK  and 
the  STEAM  space  appears 
WHITE. 

It  is  this  BLACK  and 
WHITE  feature  that  makes 
readings  positive,  sure  and  ac- 
curate. 

Our  Improved  Reflex  Water 
Gages  are  safe,  sure  and  durable 
at  high  pressures.  Unafifecteu 
by  cold  air  drafts.  Highly  ef- 
fective protection  against  injury 
to  boilers  and  men  in  cab.  Do 
not  need  safety  devices  or  pro- 
tectors. Eliminates  loss  of  time, 
any  annoyance  due  to  breakage. 
Easily  applied  to  any  gage  glass 
fittings. 

FULL  DETAILS  FOR  THE  ASKING 

jERGusoN  GAGE  &  VALVE  company 

PHILIP  A.  JERGUSON,  Manager 

88  BROAD  ST.  BOSTON,  MASS. 


J 


New  8-feed  Detroit  Lubricator 

The  new  8-feed  Detroit  Locomotive  Lubricator  is 
used  on  superheater  Mallet  compound  locomotives. 
The  six  outside  feeds  lead  to  the  high  pressure  steam 
chests,  the  high  pressure  cylinders  and  the  low  pressure 
steam  chests. 

The  two  middle  feeds  can  be  used  for  two  air 
pumps,  or  for  one  pump  and  an  intercepting  valve  or 
for  one  pump  and  a  mechanical  stoker. 

A  half  turn  of  the  oil  control  valve  permits  of  all 
the  feeds  being  started  or  stopped  instantly  without 
disturbing  the  adjustment  of  the  feed  regulating  valves. 
A  quarter  turn  cuts  off  all  but  the  two  middle  feeds. 

The  new  Detroit  Locomotive  Lubricators  give 
greater  oil  mileage,  easier  control  and  better  lubrication 
than  any  other  lubricators  on  the  market.  Our  circular 
tells  why. 

Detroit  Lubricator  Company,  v 

DETROIT,  U.  S.  A.  ;:       \ 

Largest  Manufacturers  of  Lubricating  Devices  in  the  World. 


Hollow  Threaded 


Fully  comply  with  the  Federal  Inspection 
Law,  save  the  cost  of  drilling  and  breakage 
of  drills.  The  hole  is  rolled  absolutely  in  the 
center.  They  inspect  automatically  at  both 
ends,  and  the  air  admitted  into  the  firebox 
through  Hollow  Stays  greatly  improves  com- 
bustion, ■■.i':^-':.  -^  '"V '•r-^':-.v-i:_^'":;' '•^■--;.--'5 

Quality  and  Workmanship  Guaranteed 

'  Write   ua   for  price*  "        H- 

Falls   Hollow  Staybolt   Company 
Cuyahoga  Falls,  Ohio 
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SUPERHEAT 

And   Frictional  Steam  Joints 


A  believer  in  a  cash  business  put  up  a  sign 
"To  Trust  is  to  Bust,  To  Bust  is  Hell,  no 
Trust  no  Bust,  no  Bust  no  Hell" :  Very  good. 
FRICTION  in  Steam  at  650°  F.  raises  Hell 
and  Hell  always  Stands  for  TROUBLE. 
With  VALVE  Rings  and  Cages  at  600  to 
650°  if  the  rings  are  forced  by  pressure  against 
the  cage  there  is  the  kind  of  FRICTION 
which  creates  several  kinds  of  Hell,  including 
the  expensive  and  troublesome.  The  SEMI- 
PLUG  piston  Valve  is  FRICTIONLESS  and 
Sidetracks  the  troubles  and  cuts  the  expense, 
gives  the  Poor  Roundhouse  Man  "time  to 
breathe"  and  the  engine  more  time  in  service. 
You  cannot  invest  Equal  Money  on  any  other 
part  of  a  locomotive  and  get  one-half  the 
returns.      .■;■•'■•.■;■•;:•>■:.'■•;.■';•.••■=■•  -,.^.^-  -■   •.  ,.::■••■.^;-^:•■v:^^. 


AMERICAN  BALANCE  VALVE  CO. 

Eastern  Office  and  Works 

JERSEY   SHORE,   PENNA.  ^ 

Valve      iSpecialists      .Since     1890 


READERS  OF  THE     % 

American  Engineer 

%,  Will   find  it  profitable   ■ 
-    to  note  carefully  pages    - 
38|  and  39  of  this  issue 


Air  Brake  Hose 


Scrap  Pile  Evidence 

Record  of  service  of  M.  C.  B.  Air  Brake  Hose 
compiled  by  one  of  the  leading  Trunk  Lines 
gives  1,500  PIECES  OF  GOODRICH  HOSE 
AN  AVERAGE  LIFE  OF  30  MONTHS. 

While  it  is  essential  that  the  laboratory  tests 
of  the  M.  C.  B.  requirements  be  met,  the  real 
test  is  length  of  service.  '-l'.f:^<'^:,_  ;  •  / 


The  B.  F.  Goodrich  Co. 

Akron,  Ohio    (    -^  ^  ■- 


TRADE    MAAK 


S!tmdmdr  flcUe/i/ ^£amia^ 


:sRB>    ^^"7 — "7^    <srb; 
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JENKINS  BROS.  Y  or  BLOW-OFF  VALVES 

>j>^      Made  in  brass  or  iron,  and  in  Standard  and  Extra  Heavy  Patterns. 
The  full,  straight,  and  unobstructed  passage  through  the  valves 
makes  them  particularly  adapted  for  blow-off   service,    and  they   are 
very  successfully  used  for  a  variety  of  other  purposes,  espe- 
cially in  ROUND  HOUSE  and  SHOP  WORK  for  steam 
blower  and  air  lines. 

Have  renewable  discs  and  seat-rings.  ^    "'■'     ^  ;  V^/^ 


JENKINS  BROS. 


New  York 


Boston 


Philadelphia 


Chicago 


THE   STANDARD" 

SCALES 

TTSBURCH.   PA  ,  U.  S.  A. 


ACCURATE 

DURABLE 
S  T  R  O  N 


THE   STANDARD' 

SCALES 

PITTSBUPCM,  PA..  V.  S.  A 


Used  by  the  leading  RAILROAD  SYSTEMS  OF  AMERICA,  the 
:    :'        UNITED  STATES  GOVERNMENT,  and  most  prominent  MIN-     ;  i^    ■ 
ING  and   MANUFACTURING   interests.     (Send  for  Catalogue.)     :^;-.  v  ;'. 

THE  STANDARD  SCALE  &  SUPPLY  COMPANY,  Manufacturers 


HEADQUARTERS 

PITTSBURGH,  PA. 


Branch  Houses^         NEW  YORK  PHILADELPHIA 

^CHICAGO    CLEVELAND    CINCINNATI 


Agencies  in 
All  Prominent  Cities 


Double  Boiler 


Check 
Valve 


The  position  of  this  valve  is  on  top  of  the 
boiler.  It  is  provided  with  a  stop  valve  for  each 
check  valve,  so  that  either  one  of  the  check 
valves,  if  out  of  order,  may  be  "cut  out"  without 
interfering  with  the  feeding  of  the  boiler.  Re- 
movable caps  on  top  of  each  check  permit 
inspection  and  grinding  of  valves  without  discon- 
necting pipes. 

Simple  and  pleasing  design,  compact  and  effi- 
cient.     Furnished     complete     with     boiler    flange. 

Writ*  for  CatoloK 


NATHAN  MANUFACTUPvING  CO. 


aa-»3  LJBEKTY  i 


•^ 


Weatern  Office:    1612  Old  Colony  Buildinc.  Chicasn. 


AshtOD 
Protected 
Gages 


A  strong  durable  gage  specially  adapted 
for  air  brake  service  in  connection  with  rear- 
end  train  tail  hose.  The  j^lass  is  set  well 
down  and  will  not  break  even  when  the  cross- 
bars are  hit  hard  enough  to  bend  them. 

A  glance  tells  brakemen  in  charge  of  Iiack- 
ing  trains  the  exact  pressure  on  the  system. 

Write  for  catalog  on  locomotive  accessories. 

The  Ashton  Valve  Co. 


BOSTON.  MASS. 
271  Franklin  St. 


CHICAGO,  ILL. 
174  No.  Market  St. 


■»    .,   ,%^ 


yi^r .  .    "^^ .*---;./ 
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HEAT  TREATED  AXLES 


The  product  of  long  experience  and  the  best 
facilities.     THEREFORE :— the  one  to  buy. 


CARNEGIE    STEEL    COMPANY; 

;^     .  General  Offices:  —  Pittsburgh,  Pa.       ,       . 
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Chrome -Vanadium  1 1     I 

^'0^^-Mk  82%  Higiier  Elastic  Limit  witP?^^^^^^^^ 

^     _>^^^^^^^^3^        IJK  IS^    ^^^^  Greater  Toughness  >H^ 

y^^M^i^^H^^^^^  i    ;  v^        Means  Increased  Tire  Mileage 

i     A^  ^■iNsioEoiAM  BEFORE  TEST  36^  ^^  ^p  Jr'n\'sical   oropcrties   of   heat-treated   Chrome- 

f  ^m      ^^^1'    "        -*   AFTER  TEST     SI"^^^"'Jt  ''•17  f 

I    W.^^™"*'^'^'"*'S^A'';Nfo    ii^'^B^Ik  Vanadium  steel  tires  and  regular  carbon   steel 

I         -JK      ■■^■hEICMTOF  DROP  ^OFT.^^B|r^B  <•     .1  1  .  r       11 

I    ^.  ^^i?'^irJ<s;gs°.^.olS.Aoo*•^^HK  tires  of  the  best  quality  are  as  follows: 

:■  ',  :■■:'■••■•  r!"  •'..-c--^  \.."'--  ••■.■/■'.•■.■.■,:'.■■':  '■■^  -   ..  ;  Chrome  Regular 

■     ■■  ;>.•■•■:;;.-::..  •  Vanadium         Carbon 

j^^^  '•"..:'■"■■:,■.■■.-■:-":'.:■•'•'.;."'•".■■.  Tires.  Tires. 

^  ^^    ■''.':■■■■        Elastic  Limit,  lbs.  per  sq.  in. 118.700      65.000 

;?:,      Tensile  Strength,  lbs.  per  sq.  in 149.520     125.000 

?■;;•.       Elongation,  per  cent,  in  2  in 15.0  12.0 

Reduction  of  Area,  per  cent 34.4  17.0 

Drop  Test  of  Heat-Treated  :    .     V  t-    n    i        -i        r  t-n  rr^         • 

Chrome-Vanadium  Steel  Tire        "''''     ■.:     F""  details  of  Drop  Test  in  October  "Facts."  ; ,  •  :^4:  :; 

:•./.;■..-..■■    L-,  .-:•■.  .'■■■■-     ^V:---.       Write    for   COpV..^^     .•..■..-.'       ;..-    .  ■■  ■  .:■■-•,  '' '~ '■:■'■■  .'-^[^ 

■         OUR  FERRO-VANADIUM  IS  THE  STANDARD  FOR  MAKING  VANADIUM  STEEl^^:'- 

AMERICAN  VANADIUM  COMPANY    :   pIxTSBURGfi 
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JENKINS  BROS.  Y  or  BLOW-OFF  VALVES 

Made  in  brass  or  iron,  and  in  Standard  and  Extra  Heavy  Patterns. 

The  full,  straight,  and  unobstructed  passage  through  the  valves 

kes  them  particularly  adapted  for  blow-off    service,    and  they    are 

very  successfully  used  for  a  variety  of  other  purposes,  espe- 

^^    cially  in  ROUND  HOUSE  and  SHOP  WORK  for  steam 

blower  and  air  lines. 

Have  renewable  discs  and  seat-rings. 


New  York 


JENKINS  BROS. 

Boston  Philadelphia 


Chicago 


THE   STANDARD" 

SCALES 

PITTSBURGH,  PA.,  U.  S.  A. 


ACCURATE 

DURABLE 
S  T  R  O  N 


THE   STANDARD" 

SCALES 

PITTSBURGH,  PA.,  U.  S.  A. 


Used  by  the  leading  RAILROAD  SYSTEMS  OF  AMERICA,  the 

UNITED  STATES  GOVERNMENT,  and  most  prominent  MIN- 

;  ING  and    MANUFACTURING    interests.     (Send  for  Catalogue.) 

THE  STANDARD  SCALE  &  SUPPLY  COMPANY,  Manufacturers 


HEADQUARTERS 

PITTSBURGH,  PA. 


Branch  Houses  ^ 


NEW  YORK  PHII  ADKLPHIA 

a;HIC;AGO    CLEVELAND    C:INCINNATI 


Agencies  in 
All  Prominent  Cities 


■^     ^ 


Double  Boiler 

Check 
Valve 


The  position  of  this  valve  is  on  top  of  the 
boiler.  It  is  provided  with  a  stop  valve  for  each 
check  valve,  so  that  either  one  of  the  check 
valves,  if  out  of  order,  may  be  "cut  out"  without 
interfering  with  the  feeding  of  the  boiler.  Re- 
movable caps  on  top  of  each  check  permit 
inspection  and  grinding  of  valves  without  discon- 
necting  pipes. 

Simple  and  pleasing  design,  compact  and  effi- 
cient.      Furnished      complete      with      boiler     flange. 

•   ^  '  '  .  .   Writ*  for  Catalog- 


NATHAN  MAITHEACTURINC  CO. 


Wettern  Office:    1612  Old  Colony  BuildiiiK.  ChieaBi 


Ashtcn 
Protected 
Gages 


A  stroller  (liiral)K'  ^a'-;^  s|)rriall.\-  ailapic-'l 
;"i"  air  hralsi'  srr\i(H'  in  cunnrcti')!!  with  nar- 
iiiil  train  tail  Imm-.  Tlic  :-:lass  i^  xi  well 
<1"\',  11  and  will  iiiit  hriak  i\i-ii  v\  lu'ii  ilic  (■ri'>s- 
l>ar>  arc   liit    hard   rinn!'-;!!   t'l  Ixiid   iluni. 

A  ylaiire  tt-lls  liral'Cc-iiuii  in  iharvii-  ■'i  Kack- 
iny  trains  tin-  iwacl  prcssiirt-  <in  tin-  sy>trni. 

W  rite  l<ir  cataliii;'  '<u  lin-'iiiiMtiv  r  arct>>i  ■riis. 

The  Ashton  Valve  Co. 


BOSTON.  MASS. 
271  Franklin  St. 


CHICAGO,  ILL. 
174  No.  Market  St. 


nKCKMIlKR,     1912. 
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CARNEGIE         ^^ 
HEAT  TREATED  AXLES 


The  product  of  long  experience  and  the  best 
facilities.     THEREFORE :— the  one  to  buy. 


CARNEGIE    STEEL    COMPANY 

General  Offices:  —  Pittsburgh,  Pa. 
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Chrome  -Vanadium 


Drop    Test  of   Heat-  Treated 
Chrome-Vanadium   hteel  Tire 


VS. 


Carbon  Steel  Tires 


^%  Higher  Elastic  Limit  with 

100^^  Greater  Toughness 
Means  Increased  Tire  Mileage 

IMiysical    jji-operties   of   heat-treated    Chv 
X'anadiiiin   steel   tires  and  rei^ular  carbun 
tires  of  the  best  ([uality  are  as  follows: 

■  ■.-■■  ■■.,:'■         .:.,'-■",.  (Iirome 

.   .   -  Xanadium 

Tires. 

i^Iastic  Limit.  Ihs.  per  sq.  in 1  ]S.7()0 

Tensile  .*~^tren^th.  Ihs.  per  s(|.  in......  14'^..^2() 

El<)n!.;ati<  >n.  per  cent,  in  2  in..........  L^.O 

Rcduotiiin  nt"  .\rea.  ])er  cent..........  i54.4 


<'ine- 
steel 


Repul.ir 
:  Tires. 

12.0 

17.0 


Full  details  of  Drop  Test  in  ()ct«>])cr  'Facts. 
Write  for  C' ipy,    ,  -       ,  ,;.; 


OUR  FERRO-VANADIUM  IS  THE  STANDARD  FOR  MAKING  VANADIUM  STEEL 

AMERICAN  VANADIUM  COMPANY    :    FI^tsburc^ 
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Prize   Winners 


in  the   Boring  Mill    Advertising  Competition  which 
appeared  in  the    October   issue    of    the    American 
^Engineer.' 


Jno.  V.  Le  Compte 

A-    Foreman,  B.  &  O.  Mt.   Clare  Shops 
■      Baltimore,  Md. 


ist  Prize— $20.00 

2  Photos,  extra        $6.00 
1   Special  Article       3.00 


Bored   and   cut  clearances   on   9^  x  14   inch  driving  boxes  complete  in 
average  of  20  minutes  each,  elapsed  time,  on  Niles  Boring  Mill. 


J.  S.  Lauder 


2nd  Prize— $15.00 


Cen.   Forewnan,  Car  Dept.   L.  &  N.  R.  R. 
So.  Louisville,   Ky. 


Turned  and  fitted  16  lipped  steel  tires  for  36  inch  wheels  in  one  day,  on 
Niles  51  inch  Boring  Mill.  '■'•■;,/;  \''' -■':•■''■■'''''-'':'''■'  ■''''  '  ■^.^^^^^^■=;^''•7V:■- ''-'-'' "':^'^" 


f -;      Another  opportunity  will  be  given  in  a  future  issue  to  compete  on 
Boring  Mill  work — look  for  it.  v      . 


READ  CAREFULLY  the  opposite  page  and  then  "get  busy." 
Don't  forget  to  send  good  photographs ;  they  are  worth  $3.00  each. 


.-I"-.'- 
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Drilling  Machine    i  ) i^^^^^^^^^^^^ 
MMlSPrize  Competition 

What  is  the  best  day's  work  that  you 
know  was  done  on  your  Drill? 


The  advertising  pages  of  the 
AMERICAN  ENGINEER  con- 
tain the  advertisements  of  ma- 
chines, tools  and  appliances  that 
are  doing  good  work  in  railroad 
service.  In  order  to  make  these  - 
pages  as  interesting  and  instruct- 
ive as  are  the  reading  pages,  the 
copy  service  department  of  the 
AMERICAN  ENGINEER  needs 
the  same  sort  of  material  from 
which  to  work  that  the  editor 
uses  in  his  department. 

And  since  prize  competitions^ 
have  been  highly  successful  in 
producing  for  the  editor  facts 
of  value  to  railway  mechanical 
department  men,  the  business 
department  is  applying  the  same 
idea  to  the  advertising  pages.  ; 

Now  look  carefully  through  the 
advertising  pages  of  any  recent 
issue  of  the  AMERICAN  EN- 
GINEER and  locate  therein  a 
make  of  drill  like  one  in  use  in 
your  own  shop.  This  does  not; 
mean  that  you  must  find  either  an : 
illustration  or  a  description  of  a 
drill  identical  to  one  in  your 
shop.  The  only  condition  is  that 
it  was  made  by  someone  who  ad- 
vertises in  the  AMERICAN  EN- 
ENGINEER, 

Then  write  a  full  account  of  the 
best  day's  work  that  you  know 
was  done  by  that  particular 
machine,  --[r':-;' -y^  ^^'•.:-";  ■.';•:.''"'•:;■■  Wr  :•■■•'•  ■,- 

Give  the  make  and  size  of  tool. 

Tell  about  the  kind  of  work 
performed,  the  quantity,  and. 

The  actual  time  consumed  in 
doing  that  work. 

Also,    say    how   the   drill   com- 


pares with  other  malces  of  (drills 
designed  to  perform  a  like  service. 

Although  it  is  not  a  condi- 
tion of  the  competition,  when- 
ever possible  send  a  photo- 
graph of  the  machine  and  also 
a  photograph  of  the  results  of 
the  day's  work ;  but  do  NOT 
send  blueprints  or  drawings. 
The  publishers  will  pay  $3.00 
each  for  such  photographs  as 
are  accepted  for  publication  — 
this  in  addition  to  the  amount 
of  the  prize.      :>' 

The  winner  of  the  first  prize 
will  be  paid  $20.00.  v  ' 

,  .  The  writer  of  the  next  best  de- 
scription will  be  paid  $15.00. 

V  3rd  prize— $10.00. 

:^  4th  prize— $5.00.  f^    > 

The  publishers  will  also  pay 
$3.00  each  for  such  other  articles 
submitted  in  this  competition  as 
prove  useful  to  the  copy  service 
department,  and  prizes  will  be 
awarded  on  the  basis  of  the  value 
to  this  department  of  the  matter 
submitted.  :?  •- ; 

The  competition  is  open  to  all 
railw^ay  mechanical  department 
men. 

Only  matter  received  on  or  be- 
fore January  20  can  be  accepted. 
The  names  of  the  winners  will  be 
published  in  the  February  issue 
of  the  AMERICAN  ENGINEER. 

Address  all  correspondence  to    .\ 

Business  Manager, 
AMERICAN  ENGINEER, 

83  Fulton  Street,  New  York. 


The  competition  for  next  month  will  be  on  work  done  on  Planers 

Get  ready  for  it — the  conditions  will  be  the  same  as  above. 


■■'  % 


:'V;'-  ^/:v/:.!-j-'/-'^>".'^ 


'■•  ■.!• 


■^■^■^ 
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Deckmhek,  1912. 


.  f  ■  ,■ 


Save  Nio/iey  for   consignee, 
■■     thus  reducing  cost  of  traiispor- 

Buv   out  (leneral    Service 
■•;.■:    Cars,    '■■■■[y-: :■■:■: J-/: 

special    booklet    sent    on 
■J:    request.  .  ,  , 

Pressed  Steel  Car  Co. 

OFFICES  : 
New  YorK       Chicago       Pitltbarfh       Waihinilon.  0.  C. 


■^'■{^miw  # 


COUPLBK  Co 

OFFICES:  WORKS: 

347  Sir  AV.,NEWYORK     AXLE  FORGE. DEPEW.N.Y. 
THE  RObhERY.CHKAGO    MALLEABLE  IRON.DEPEW.  N.Y. 

depew,n^y:  M         caststeel,depew;n.y 


MANUFACTURERS  OF 
Could  M.  C.  B.  Coupler*. 
Could  Vestibule*,  wide  %nd  imttow. 
Could  Conlinuou*  Platform*  and  Buffer*  for  wood  *ill*. 
Could   Continuous   Platform*  and   Buffer*   with  aloel  under* 

framinf. 
Could  Steel  Platform*  with  Frictioa  Buffer*. 
Could  Friction  Draft  Cear  for  pa**«nf  er  equipiiieat* 
Could  Trap-Door  Rigging. 
Could  Journal  Boxc*.  V  ■  •' 

Could  Malleable  Iron  Draft  BeanM.  '..-.  .[[',  "'        . 

Could  Twin  Type  of  Draft  Cear*.  ■  ■•  -•.  1- '  '  ' 

Could  Tandem  Type  of  Draft  Cear*. 
Malleable  Iron  Catting*.  tcienlifJcally  aonaaled. 
Car  and  Engine  Axle*,  wrought  ireo  or  open  h«aith  •ImI. 
Truck  Frame*. 

Ca*t-Steel  BoUtcr*.         '.■'.^"    ■''•''■■'"..;-[  ^   .;;>""  A -J  V. 
Ca*tSteel  End  Sill*  '■  ■ :  S^  \\'^      ■    .' 

Steel  Casting*.  '•.•':>..,.'■.•    r      '•••^■ 

Could  Friction  Draft  Co«r. 


DISPENSE    WITH  COMMON   WASHERS 

AND  ON  WOOD  SURFACES  USE  .  i- 

JONES  SPUR  NUT  LOCKS 

SUBSTANTIAL,    EFFICIENT  AND    REASONABLE  IN    PRICE 


The  proportions  are  sufficient  to  give  the 
nut  proper  bearing,  like  an  ordinary 
washer,  and  the  body  of  this  lock  cannot  be 
strained  out  of  shape  and  embedded  in  the 
wood.  ■ -'■:-V...' "■>-■;  '.  ■■..'.'';'•■. '^'.•■-^  ■■;  ;  ■   ■'.  ^'^  ■  :.- 

The  Spur  which  engages  the  wood,  is  so 
located  as  to  come  partly  within  the  sweep  of 
the  nut  and  is  therefore  readily  forced  into  the 
wood  by  application  of  the  nut.      ).;<',•''    ;.{:>    h  ■ 

The  JONES  POSITIVE  NUT  LOCK  COMPANY 

2814  SOUTH  WABASH  AVENUE,  CHICAGO 
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The  Bowser 

HAS  THE         - 

RIGHT  Of  WAY  ? 


For  twenty-seven  years  Bowser  has 
had  the  ris^ht-of-way  in  buildingr  oil  storage 
systems.  During  that  time  they  have  de- 
voted  their  entire  attention  to  this  problem, 
and  as  a  result  they  are  in  a  position  to  assist 
you  in  this  troublesome  department. 

You  systematically  and  accurately 
check  out  the  coal  you  use,  and  night  and  day 
your  track  is  watched  by  a  thousand  trained 
eyes.  Yet,  seven  cases  out  of  ten  you  pay 
little  or  no  attention  to  what  keeps  your 
rolling  stock  in  good  condition — your  oil. 

VVie  Solicit  Your  Correspondence. 
Get  Our  New  Book  No.  44.     It's  Free. 

S.f.BOWSERKOJnC.,n)EWAy!!yND 

Manufacturers  of  standard  self -measuring  hand  and  power  driven 
pumps,  gasolene  and  oil  storage  systems,  tanks,  self-registering 
pipe  line  measures,  oil  filtration  and  circulating  systems,  dry 
cleaning  systems,  etc. 

Established    1885,  2 
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NEW  WRiNKLE 

In  piston  packi ng 


••  i  -  '^  -  V   --:  ^;^^^^^^^^  v;'    ;  ;^  Shortsville,  N.  Y.,  July  10th,  1912.     j 

Magnolia  Metal  Co.,    v  ••;■•■  i'-^ ■.■■■•;" •v^^..-■;>■ -^^  ''  ■:;.\-;'-'';.vV""--<-..-^ 

113-115  Bank  St.,vl: :;  ■-^■;,s-'^:\.:;\. ^v'i^v-;; ■■-V:. ■::■-.:■■;■  ''^■■■■^'r::--:"        -■■:^--^::v;:-:;-U:>,:"r' 
;■:.>,,    New  York,  N.  Y.  • 'v-;  7;>•::■;;^;■^{:•:'^■■-^■^^  '-:;:-;vV^-''^ ".••:- .-  ?■■•■'-•:;:  ^^"vi'":-^ 

Gentlemen : —  ; .  ^''^fr::--: :■/]:'  -•-•  ;'/,-'.^P-:";.:<-:^v.;'"r;'  ./.^V:?>'.^  ;'.;.  ■' ■: ;    V  "^■y::t'X:   '■'  ^^'Z^- 

Your  letter  received  some  time  ago  regarding  my  experience  with  Magnolia 
Metal  would  have  been  answered  before,  but  I  was  giving  your  metal  a  new  test. 

I  have  used  it  on  crank  pins,  main  bearings,  guides  of  engines,  also  bearings  of 
Motors  and  high  speed  fans  where  other  metals  failed  to  hold.  I  had  one  36"  Fan 
that  had  to  be  rebabbitted  nearly  every  day.  After  putting  Magnolia  in,  it  held 
over  a  year ;  held  until  the  oiler  neglected  to  keep  plenty  of  oil  in  oilwell,  which  was 
no  fault  of  the  metal.  It  was  on  this  Fan  that  I  first  learned  of  the  value  of  Mag- 
nolia.    '  '  ■■■ '  ■:■:  •;.:;;:  i; ;;;V  •:'  ■  •  '':. :;■■■:.  V  ,  :■■■■■: ,..  '".v->:-:.>^-':c-  .:v.v'/:^;^< ,'.-C-'^'\^^\'.. '.^::'^<-  l"- ';V'.' :;   /'^v'-^VX' ■ 'r  :'■::'■  ,■■-'': 

But  the  test  I  now  wish  to  speak  of  is  a  Piston  Packing,  for  which  I  found  that 
Magnolia  proved  a  great  success  on  a  180  H.  P.  Engine  at  90  R.  P.  M.  carrying  load 
of  250  I.  H.  P.  I  could  not  keep  any  packing  in  stuffing  box  on  piston  that  would 
hold  over  three  or  four  days,  so  concluded  to  try  Magnolia.  Here  is  my  method:  I 
take  the  metal,  place  it  in  a  milling  machine,  mill  up  fine,  then  prepare  cloth  sacks, 
fill  with  fine  metal,  wrap  them  around  the  piston,  screw  up  gland  and  put  engine  to 
work.  Piston  will  blow  back  two  or  three  days  and  then  stop,  and  you  will  then 
have  a  perfect  metallic  Packing.  I  found  that  the  pressure  will  drive  metal  togetheri 
which  will  wear  for  years.  I  have  found  that  this  never  fails  on  bad  rods  where  no 
packing  will  hold.  I  never  tried  this  before  on  an  overloaded  Engine,  but  on  En- 
gines carrying  the  rate  of  power,  but  this  engine  that  I  have  just  ti'eated  is  180  H.  P. 
Corliss  doing  250  I.  H.  P.,  and  it  has  proved  O.  K.  as  it  always  has  before. 

You  may  use  this  letter  if  you  wish  or  I  shall  be  pleased  to  aid  anyone  by  my  ex^ 
perience  in  using  Magnolia,  for  I  know  its  worth  as  I  have  used  it  in  some  hard 
places  and  always  found  it  true  to  wear  without  trouble  where  other  metals  failed.     ' 

I  always  keep  Magnolia  on  hand  and  would  not  be  without  it. 
•.•■■v'-■■/'V■:^'■>■^^■\^.■l; -'■"■■.'■^■f'  '■  "'^--.-..-x'' ■';-■'■  -x''-- Yours  very  truly,  ■-;   -:■;^  .v-^?:-%-  ,;v-c;--',./.^ 

^■^^-■^■\'v'--%H'-^^  F.  N.  TITUS,  Engineer,  ^'i.-I,'C:''l 

;v -■-■;:■■' v''  •■''^■•■'         '  '•\^A:,  ■■'v.'":3^'-./^:'  Shortsville  Wheel  Works, 

T-y'-:^':<--^^:^^^^^^  Shortsville,  N.  Y.  T- 


V  '  SPECIAL  OFFER      : 

PRAGTiOAL     ENGINEER    PGGKET  BGOK 

700  pages,  over  2000  subjects.  Price  40c.  post  paid.  We 
import  these  books  in  large  numbers,  from  England, 
as  an  advertising  medium,  and  give  Engineers  benefit 
of  low  price.  They  are  highly  spoken  of.  Atldress 
New  York  Office. 


SOLD    BY  LEADING    DEALERS    EVERYWHERE   OR  BY 

MAG iSlOLIA  METAL  CO. 


iWvMT  York 
111  Bunk  Stfoet 


CMcmtfo 
Flmhur  BIdg. 


Moati^mt 
22B  St.  Ambroimm  St. 


p.".-  >. 


« 
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STANDARD  STEEL  PLATFORMS 

are  in  use  by  259  Companies 

SESSIONS-STANDARD  FRICTION  DRAFT  GEAR 


are  in  use  by  149  Companies 


BOTH   MADE   BY 


THE  STANDARD  COUPLER   CO. 


CHICAGO:    People's  Gas  Building 


NEW  YORK :    2  Rector  Street 


Use  the  CLEVELAND 


PRESSED     STEEL    CARLINES 


WITH  OR  WITHOUT  POCKETS  FOR  INSIDE  OR  OUTSIDE  ROOFS.    INCREASES  INSIDE  HEIGHT. 

Stronger,  Lighter  and  Less  Parts  per  Car.     Practically  Indestructible. 
THE  ONLY  CARLINE  WITH  LARGE  BEARING   SURFACES  FOR  RIDGE  POLE  AND  PURLINES. 


CLEVELAND  CAR  SPECIALTY  CO. 


Cleveland,  Ohio 


THE  JANNEY  "X"  COUPLER 


The  Latest  Development 
of  the  M.  C.  B.  Coupler 


Has  "Lock-to-the 
Lock," 

"Lock-Set,"  and 
"  Knuckle  -  Opener  " 

JANNEY  SIMPLICITY 


MANUFACTURED   ONLY    BY 


The  McConway  &  Torley  Co. 

-v' v^i:: '^;;; W- 5:^"  pa.  ■:■  r 


December,  1912. 


.?■"■    •"  r.-,K.'-''-'--X     •  .    -;-  '  .■■■■..■■''': 
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Big  figures  always  appeal  to  big 
companies.  When  we  tell  you  that 
over  One  Million  Goes'  Wrenches  were 
sold  last  year,  you  can  grasp  the  strong 
hold  that  these  wrenches  have  on  those 
who  use  tools. 

Take  Railways,  for  example:  The 
largest  roads  use  the 


Steel 


They  buy  it  in  large  quantities  and 
in  many  sizes.  They  buy  it  as  an  invest- 
ment. They  realize  that  while  the  Gen- 
uine Goes' "steel  Handle  Wrench  does 
cost  5%  more  than  other  wrenches  that 
it  lasts  30%  longer,  because  made  30% 
stronger — hence  its  economy.  ^ 

The}^  know  that  steam,  acids,  heat,  ^ 
cold,  or  hardest  use  won't  put  a  Goes'  Wrench  out  of  business. 
They  know  that  this  "old  reliable"  wrench  grips  and  holds  nuts 
secureW — that  it  adjusts  quicker  than  any  other  wrench  and 
"stays  put"  when  adjusted.  They  know  that  the  Goes  Wrench 
Gompany  are  exacting  on  Quality  and  that  no  "Goes"  Wrench 
leaves  the  factory  unless  it  withstands  every  one  of  the  sixteen 
steel-racking  tests  that  the  "Goes"  inspectors  give  it.  They  : 
;  know  it's  made  specially  for  railroad  work  and  that  the  oldest, 
largest  and  most  responsible  wrench  company  in  the  World  ; 

stands  ready  to  immediately  "make  good"  any  "Goes"  Wrench  X 
that  fails  in  any  particular. 

Are  you  included  in  the  "they"?  Remember  a  wrench  that    • 
is  safe  for  big  companies  to  use  is  equally  safe  for  smaller 
companies. 

.       Ask  our  nearest  Dealer  to  supply  you.       ^ 

GOES     WRENCH     COMPANY 


Agents:    J.  C.  McCarty  &  Co. 
29  Murray  St.,  New  York. 
438  Market  St.,  San  Francisco,  Cal. 
1515   Lorimer   St.,   Denver,   Col. 


WORCESTER, 
MASS.,  U.  S.  A. 


'      ■      Agents:  John   H.   Graham   &  Co.    .       ' 

113  Chambers  St.,  New  York. 

14  Thavies  Inn,  Holborn  Circus,  London,  E.  C. 

Copenhagen,   O.    Denmark. 


■^ 
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COMMONWEALTH   DEVICES 

FOR   PASSENGER   AND  FREIGHT  CARS 

Have  a  fine  Record  for  Efficiency  and  Economy  in  saving  life 
and   property,  and   reducing    cost  of    maintenance  and   repairs 

** They  are  great  Money  and  Trouble  Savers" 

COMMONWEALTH  STEEL  COMPANY 

PIERCE  BUILDING  ST.  LOUIS,  MISSOURI 


THE 


TRUCK 


Gives  Bolster  Lateral  Travel 

Our  steel  roller  bearing  center  plate  gives  the  truck  free  radial 
travel,  lessening  train  resistance  and  preventing  derailment, 

300,000  Trucks  in  use 

STANDARD  CAR  TRUCK   COMPANY 

McCormick  Building,  Chicago  "    '. 


USE 


\^ 


Arch  Bar  ^/^^ 
Continuous  Nut  Locks 


Fqr 

ARCH     BAR 

RESERVOIR 

BOLTS 


CONTINUOUS    LOCK     TOR   AIR   CYLINDER     BOLTS 


■/ 


LOCK    FOR    STRIKING  PLATE  OR  CARRIER  IRON  BOLTS 

Send  For  Sample  and  Prices-^ 


KEYSTONE  NUT  LOCK  MANUFACTURING  CO. 

VANADIUM    BUILDING-PITTSBURGH,    PENNA. 

'  •    — ^^— — — 

Flannery  bolt  Company-  manufacturers. 


..•■^y^-; 


December, 
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Sent  Free 

The  New  McGraw-Hill  Catalogue 

132  pages.  All  fields  of  engineering — shop  work 
— home  study  books — drafting — mathematics — 
steam  and  gas  power,  etc. 


The  Best  Books  for  Shopmen 

Railway  Shop  Kinks  o       ,        ^  - 

Compiled  by  ROY  V.  WRIGHT,  Editor  of  the  "American 
Engineer, ' '  under  direction  of  a  committee  of  the  International 
Railway  General  Foremen's  Association. 

290  pages.  814  x  W/i,  c!.,  803  illus.  $2.00  (8/4) 
postpaid. 

Every  branch  of  Railwaj'  Shop  Work  is  covered 
here.  The  best  kinks  and  short  cuts — the  time, 
money  and  labor  saving  devices  of  the  brainy  shop- 
men of  the  country  are  collected  here.  It  will  an- 
swer your  questions  and  help  you  every  day.  . 

American  Machinists'  Handbook 

Compiled  by  FRED  H.  COLVIN  and  FRANK  A.  STANLEY 
Associate  Editors  "American  Machinist" 

Over  500  pages.  4  x  7,  %-inch  thick,  flexible 
leather.    $3.00  (12/6)   net,  postpaid. 

30,000  shopmen  and  draftsmen  use  this  book  daily. 

It  is  the  most  widely  used  technical  book  in  the 
world. 

Five  hundred  pages  solid  with  practical  informa- 
tion, data,  working  instructions,  tables,  etc.,  covering 
every  conceivable  branch  of  machine  shop  work. 

.\  F-EVV  OF  THK  SUBJECTS  COVERED— Screw  Threads. 
Pipe  and  Pipe  Threads.  Twist  Drills  and  Taps.  Taps. 
Files.  Work  Benches.  Soldering.  Gearing.  Milling  and 
Milling  Cutters.  (irinding  and  Lapping.  Screw  Machine 
Tools.  Spee<ls  and  Feeds.  Punch  Press  Tools.  Bolts,  Xuts 
and  Screws.  Calijiering  and  Fitting.  Tapers  and  Dovetails. 
Shop  and  Drawing  Room  Standards.  Wire  Gages  and  Stock 
Weights.  Belts  and  Shafting.  Steel  and  Other  Metals. 
General  Reference  Tables.  Sliop  Trigonometry.  Dictionary 
of    Shop    Terms. 

American  Machinist  Grinding  Book 

By  F.  H.  COLVIN  and  F.  A.  STANLEY  ;. 

383  pages,  6  x  9,  286  illustrafiotis.  36  tables.  $3.00 
(12/6)  net.  postpaid. 

Covers  machines,  zchecls  and  methods.  It  will  be 
of  value  to  the  manufacturer,  the  purchaser,  the 
operator  and  the  men  responsible  for  results  in  the 
shop. 

Gives  the  best  data  from  manufacturers  and 
specialists  throughout  the  world. 

It  is  complete,  practical  and  up-to-date. 

Bearings  and  Their  Lubrication 

By  L.  P.  ALFORD,  Editor  of  the  "American  Machinist" 

250  pages,  6  x  9,  illustrated.  $2.50  (10/6)  net, 
postpaid. 

Every  problem  of  bearing  design,  construction  and 
lubrication  is  covered  in  this  new  book  in  a  practical 
way. 

Mr.  Alford  prepared  this  book  with  the  assistance 
of  leading  engineers  all  over  the  world.  It  is  full, 
practical,  and  up-to-date. 

American  Machinist  Gear  Book 

By  CHARLES  H.  LOGUE  r 

348  pages.  6  .v  9.  illustrafed.  $2.50  (10/6)  net, 
postpaid. 

This  new  gear  book  covers  the  practical  side  of 
gear  design  and  production  thoroughly  and  authori- 
tatively. It  became  the  standard  work  on  the  day 
of  publication,  because  it  gave  all  the  new  material 
on  all  kinds  of  gears,  together  with  the  best  available 
standard  data.       .. 

McGraw-Hill  Book  Co. 


239  West  39th  Street 


New  York 


Publishmrt  of  Books  for  the  "American  Engineer'*-. 
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The  Buffalo  Dox 

1 ;  :  •    Malleable  Iron    ;  ■ 

J      Service  Record 

In  over  4  years  1 00,000  have  been  in  serv- 
ice   without  a  single  complaint  of    failure. 


■^Disiinctive  Points 

Self  Closing — The  lid  of  the  Buffalo  Box  closes 
and  locks  automatically.  The  cam  on  the  cover 
through  which  the  hinge  pin  passes  has  a  flat  face 
that  acts  as  a  lock.  .  :    v.    >  ■    ,     ■ 

Inspection — The  Buffalo  Box  is  easy  to  open 
— a  valuable  feature  because  experience  shows  that 
boxes  that  are  hard  to  open  do  not  receive  proper 
inspection. 

Two  Springs  in  the  lid  gives  double  insurance 
against  spring  leakage,  keeps  the  lid  dust  tight,  and 
prevents  wear  of  bolt  or  lug. 

Interchangeable.  The  face  and  hinge  of  the 
Buffalo  Box  are  M.  C.  B.  standard  and  perfectly 
interchangeable  with  the  M.  C.  B.  lid. 

,/;V   .-.       Write  for  particulars — No      }        v; 
other  journal  box  is  like  it 

PRATT  &  LETCBWORTB  CO. 


Steel  and  Malleable  Iron  Coating* 
for  Raiiway  Purpose 

■"■'■■■    -WORKS         '-i'^v  ''■■■' 

BUFFALO,  N.  Y.^ 


.€>•:■;■■./ 
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The  Alloy  Is  The  Vital 
Thing  In  Flexible 
[    -    Metal  Hose 

The  special  machines  on  which 

PENNSYLVANIA 
METAL  HOSE 

is  made  enable  us  to  obtain  our 
perfect  interlocking  joint  with  a 
copper  alloy  strip  that  has  2}^ 
times  the  strength  of  any 
similar  material. 

51  Leading  Railways  have  re- 
ordered our  hose  because  it  is  the 
strongest  and  most  durable  flex- 
ible connection  on  the  market. 
Remember  we  said  strongest 
and  most  durable — we  have 
chosen  our  words  carefully. 


Pennsylvania  Flexible 
Metallic  Tubing  Co. 

17  Battery  Place  New  York  City 


BARCO  ENGINE-TENDER 

STEAM  AND  AIR  CONNECTIONS 


These  Engine-Tender  connections  are  designed  for 
use  with  steam,  air  or  oil.  They  have  been  in  use 
throughout  the  country  by  the  railroads,  steam  shovel 
companies,  and  other  industries  for  the  past  six  years, 
with  remarkable  success.  Some  installations  in  use 
four  years  without  repairs. 

BARCO  JOINTS  ARE  PARTICULARLY  TIGHT 

under  all  conditions  and  the  rolling  motion  of  the  ball 
is  the  ideal  motion  for  engine-tender  connections.  It 
is  much  simpler  than  other  connections,  and  the  steam 
has  a  straighter  travel.  The  renewable  *and  reversible 
gaskets  surrounding  the  ball  are  extremely  durable. 
No  broken  connections  and  no  parts  to  lose.  Let  us 
give  you  a  list  of  people  using  these  joints — and  some 
remarkable  tests. 

Catalog    or    blue-prints    of    actual    installations    on 
request.  ...  ;. 

Less  First  Cost. 


Less  Maintenance  Cost 


BARCO  BRASS   &  JOINT  CO. 

CHICAGO 


Improve  the  Service 


"Globe"  \'entilators  are  the  best  and  cheap- 
est means  of  providing  satisfactory  ventilation, 
thus  increasing  the  comfort  of  the  traveling 
public. 

These  ventilators  carry  the  used  air  outward 
in  a  steady  current,  without  objectionable 
drafts.  They  are  absolutely  storm  and  cinder 
proof  and  will  not  admit  smoke  or  fumes  even 
in  long  tunnels.    -\  ,- ^     •  vr^  v"  ;'.-"■;:■  ^   " 

There  are  no  moving  parts  to  wear  or  incur 
maintenance  charges. 

A  majority  of  the  leading  railroads  are  now 
using  "Globe"  ventilators. 

Send  for  our  booklet  showing  the  scien- 
tifically correct  principles  of  operation  and  a 
partial  list  of  users  that  includes  many  promi- 
nent railroads.  .  .r,  :  ..•.....-.;,- 

Globe  Ventilator  Co. 

Troy,  N.  Y. 


-■■?  -r^v.-*-. 
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EVERYTHING  WAITS  BUT  THE  PAY-ROLL 

;    ,  ,,  .  :  /         .  :         ^^  when  a  machine  breaks  down.    ;  -  -  > 

;  ;•  i      One  of  our  customers  who  has  used  severat    :•  ^  ^      ;  X        :-  ' 


PRECISION 


BORING,  DRILLING 
AND     MILLING 


LUCAS  MACHINE  TOOL  CO. 


r    Nt)W    AND 

Ialways  of 


MACHINES 

'.--:.  for  5  years   says: 

"I  don't 
know  what  is 
inside  of  'em 

yet."  m&.^. 

■  ■.'■■,  ','"-■'■■  '  '■■•,'";*"''0'-."- ■■ 
Think  This  Over 

Relative  strength 
of  parts  is  one  of 
our  closest  stu- 
dies.    :.,:;■-.  . 

Cleveland,  Ohio,"  U.  S.  A. 


AGENTS.— C.  W.  Burton,  Griffiths  &  Co.,  London.  Alfred  H.  Scfcutte,  Colope,  Berlin,  Brussels,  Paris,  Milan,  St.  Petersburg,  Barcelona, 
Bilbao.  Donauwerk,  Ernst  Krause  &  Co.,  Vienna,  Budapest,  Prague.  Andrews  &  George,  Yokohama,  Japan.  Overall,  McCray,  Ltd.,  Sydney, 
Australia.      Williams  &  Wilson,  Montreal,  Canada. 


F>IINXSCH 

yv\  AINTLE 


Every  railway  car  having  a  Pintsch  lighting 
system  has  a  complete  lighting  installation, 
absolutely  independent  of  train  speed,  gen- 
erating devices,  weather  conditions  or  vari- 
able lamp  loads.  Pintsch  light  is  always 
available,  and  its  high  quality  is  always  con- 
stant. No  other  system  gives  safe  and  ef- 
ficient light,  without  intricate  mechanism, 
subject  to  defects  and  failures.  It  is  the 
only  absolutely  dependable  method  of  light- 
ing railway  cars.      ',h ';:',..;'"•'■■•■'';■■■"'-■  ■/■'■;■'''■":■)."'■' 


S  A.  F'  E  X  Y 


:  .  :  ;  The  Safety  system  is  the  most  efficient  sys-  ; 
"    -    tem    of   electrically    lighting   railway    cars." 

:      The     ball-bearing     dynamo     requires     less 

-    ;     power  and  less  lubricants  and  but  infrequent 

inspection.      The    Type    "F"    dynamo    and 

•    .   lamp    regulators   are   of  the   simplest   and 

■  ■    ;:  most    rugged    construction.     The    dynamo 

.     regulator  allows   the  generator  to   deliver 

;    '"     at  all  times  the  maximum  power  that  can  be 

?;;".  used  and  keeps  the  batteries  fully  charged. 

•"^.,  The   lamp   regulator  maintains  a   constant 

;    ■;,   voltage  at  the  lamps,  prolonging  the  life  of 

. '     .  them. 


The  Safety 


Heating  &  Oghting  Xjo. 


Chicago,  Boston 

Montreal 

San  Francisco 


Philadelphia 

St.  Louis 
WashinKton 


2  Rector  Street,  New  York 


' '   '  ■■■fni  1 
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STANDARD  RAILWAY  EQUIPMENT  CO.,  ST.  LOUIS,  MO. 

MURPHY  OUTSIDE  METAL  CAR  ROOF,  265,000  IN  USE 
MURPHY  INSIDE  METAL  CAR  ROOF  STEEL  CHANNEL  AND  ANGLE  CARLINE 

Monarch  Pneumatic  Drills— Riveters  and  Chipping  Hammers 

CHANNEL    AND    T    IRON    BRAKE    BEAMS    AND    MALLEABLE    CASTINGS 


''i    A.  '.-K* '.**■'    ■^^.V, 


M  C  B  COUPLERS 

TEMPORARY  STANDARD 

The  National  Malleable  Castings  Co. 

'?'•■:■'.',«.■   -  ■'■'-•■ 


Cleveland 

Chioago 

Toledo 

Sharon 

Indianapolis 

Melrose  Park 


TURRET  MACHINERY 

For  Bar  Stock,  Forgings,  or  Castings,  Iron,  Steel,  or  Brass 

BARDOXS    &    OLIVER,    CLEVELAND,    O.,    U.    S.    A. 

Write  for  Catalogue  R 


HORACE  L.    WINSLOW   CO. 

Ene:inee>rs— Constructors 
Old  Colony  Building  CHICAGO 

HEATING  AND  POWER  PLANTS         ^,  .  ; 
WINSLOW  WASHOUT  SYSTEM 
CLARK  BLOW-OFF  SYSTEM 

Se«  pa^«  advertisement  In  the  November,  1)11,  issue  of  this  ma^uine,  or  write  to  us  for  our  bulletins 


NICHOLS 
TRANSFER^TABLES 

TURNTABLE 
TRAQORS 


GEO.  P.  NICHOLS  &  BRO. 

1090  Old  Colonr  Building,  Chicago 


h 


VARENdWtUSING»J< 


IT;rlB^.«GH,l5A..a*S.A. 


.  VANADIUN  BUimmo 


B  E  D.STAf  FORO,  OeolM|jna^«r 


ROGERS  FLANNERY  &  COMPANY,  Selling  Agents 

VANAD'JM   BUl'^CiNC,  HITTSBUBCH,  PA. 

-    Ja^a'ro    ri*;'eRN   T£RHirO«¥    -    -  *  "    .    w    M    WtLSON.  WCSTCBN  TtHBtTORV 

"-■"     «    OAVIS.   MtCM.*N.r,Ai    rypfRT 


»  ^P^-  *s^-» 


HAVE  YOU  READ  THIS? 

Our  New  Pamphlet 

'-  "The  Breakage  of 
Staybolts'^      0{ 

More  Light  on  the  Subject 

We  trust  that  all  our  Customers  and  others  interested, 
will  make  it  a  point  to  read  this  pamphlet,  as  it  deals  with 
demonstrations  so  far  made  to  prove  up  the  inequalities  of 
sheet  expansion  in  Locomotive  Boilers,  and  the  provisions 
made  to  render  same  less  injurious  to  the  rigid  members  of 
the  firebox  assemblage. 

Also  containing  an  analytical  discussion  on  the  expansion 
of  Locomotive  Boilers,  with  calculations  pertaining  to  stay- 
bolt  stresses  and  deflection,  strength  of  Tate  Bolt  and  plate 
section  with  enlarged  holes,  and  a  discussion  advocating  the 
adjustment  of  flexible  staybolts  with  certain  other  data 
valuable  to  the  subject. 

If  you  have  not  received  a  copy  of  this  book,  kindly 
notify  us,  for  we  believe  you  will  be  interested  in  obtaining 
one.  < 

Hannery  Bolt  Company 

Vanadium  Building 

Pittsburgh,   Penna. 

5,000,000  TATE  BOLTS  NOW  IN  USE 


<  ■■:  -  :~l.^:■ 
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